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LOI CAM DOAN

To6i xin cam doan ludn an: "Nghién citu héa hoc lipid cua hai lodi san hé thiy
tire Millepora dichotoma va Millepora platyphylla ¢ Viét Nam™ la cdng trinh nghién
ctru cuia chinh minh duéi sy hudng dan khoa hoc cua tap thé huéng dan. Luan an st
dung thong tin trich dan tir nhiéu ngudn tham khao khac nhau va cac thong tin trich
dan duoc ghi rd ngudn gdc. Cac két qua nghién ctru cia toi dugc cong bd chung voi
cac tac gia khac da duogc su nhét tri coa dff)ng tac gid khi dua vao luan an. Cac s liéu,
két qua duoc trinh bay trong ludn an 13 hoan toan trung thuc va chua timg duoc cong
b trong bat ky mot cong trinh ndo khac ngoai cac cong trinh cong b cia tac gia.
Luan 4n dugc hoan thanh trong thoi gian t61 lam nghién ctru sinh tai Hoc vién Khoa

hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

Ha Noi, ngay thang nam 2025

Tac gia luan an

Nguyén B4 Kién



LOI CAM ON

Véi long biét on, em xin giri 101 cam on sdu sdc nhat dén hai thdy, c6 hudng
dan 1a TS. Luu Van Huyén va TS. Trinh Thi Thu Huong nhiing ngudi thy tin tdm
va nhiét huyét da dinh huéng gitp d& em trong sudt qua trinh hoc tap va nghién ctru
lam luan an tai Hoc vién Khoa hoc va Cong ngh¢ -Vién Han 1am Khoa hoc va Cong

nghé Viét Nam.

Em xin giii 16i cam on sdu sic va kinh trong nhat dén GS.TS. Pham Qudc

Long nguoi luon tdm huyét chi bao va quan tdm em trong sudt qua trinh lam luéan an.

TOi xin cam on Ban Lanh dao, phong Pao tao, cac phong chirc nang cua Hoc
vién Khoa hoc va Cong nghé¢, Vién Hoa hoc cac hop chat thién nhién, Vién Thd
nhudng Nong hoa da hd tro va tao diéu kién thuén loi cho tdi trong subt thoi gian hoc
tap va nghién cuu.

T6i xin t6 l1ong kinh trong, biét on va tri 4n sau sic dén cb GS. Andrey Imbs
Borisovich - Vién Han 1am khoa hoc Lién bang Nga da giup dd t6i trong qua trinh

lam luan an.

To1 cling xin cam on TS. Pang Thi Phuong Ly cung nhém nghién ctru va cac
anh chi em Phong Héa sinh hitu co - Vién HCTN d3 hd trg toi trong qué trinh 1am
thuc nghiém ciling nhu thuc hién luan an, Trung tdm Khoa hoc Quéc gia vé sinh vat
bién - Vién Han 14m khoa hoc Lién bang Nga d3 hd tro t6i do phd khéi HPLC-HRMS.

T6i xin t6 1ong 101 biét on chan thanh va siu sac nhét téi toan thé ngudi than
trong gia dinh, ban be, dong nghiép da dong vién dé t6i hoan thanh luan an nay.

T61 xin trdn trong cam on!

Ha Noi, ngay thang nam 2025

Tac gia luan an

Nguyén Ba Kién
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MO DAU

Ran san hd 12 hé sinh thai c6 tinh da dang sinh hoc bac nhat ¢ cac dai duong.
Tai cac vuing bién nhiét dai, cac ran san hd gop phan tham gia hinh thanh va bao vé
hang ngan hon dao, bao vé cac bo bién va gop phan duy tri can bang sinh thai moi
truong bién. Cac loai san ho 1a co s cuia quan thé ran san ho bién. Trong d6, san hd
thaty tac voi vai trd kién tao ran quan trong thtr 2 chi sau san hd cang, gép phan
dang ké vao viéc bdi tu cac ran san hd, 1am giam qua trinh suy thoai ran va c6 vai
trd quan trong trong qua trinh phuc héi ran san hd. Su nd luc caa nhiéu phong thi
nghiém khoa hoc da tap trung vao viéc nghién ctu cac hé sinh thai, da dang sinh
hoc va hda sinh cua san hé.

Lipid 1a mot thanh phan hoéa hoc quan trong, chiém téi 40% sinh khéi khd cua
san ho, va 1 co sé cau trdc cua mang té bao cac polip, du trit ning luong cho san
hé trong thoi gian dai. Trong cac nghién cau hién dai, thanh phan ham lugng céc
l6p chét lipid, thanh phan ham lwong céc axit béo phan &nh su da dang sinh hoa, cac
ngudn dinh dudng, cac mdi quan hé cong sinh, phuc vu cho viéc nghién ctru cac con
duong sinh tong hop va su van chuyén theo chudi thirc n cic dang ban dau cua
lipid trong co thé cac loai sinh vat ndi chung va san hé noi riéng, can phai luu y
rang, mdi 16p chat lipid 12 mot hdn hop cia 50 dén 200 hop chat lipid riéng biét (con
duoc goi 1a cac “dang phan ti”’- tiéng Anh: molecular species) c6 phan phan cuc
cua phan tir giong nhau, nhung khac nhau vé thanh phan axit béo trong cac phan ti
dudi dang gdc acyl. Nghién ciru hda hoc, hoat tinh sinh hoc cua céc lipid rat phic
tap, viéc phan lap ting hop chat lipid riéng biét rat kho khan, va su sir dung ching
lam cac san pham dugc pham gap nhiéu han ché chinh bai dic thd cau trdc nay.
Hién nay, véi su gop suc cua cac thiét bi nghién ctiru hién dai, khoa hoc thé gisi da
dat duoc nhitng tién bo 16n trong viéc phan tich cac thanh phan hda hoc cua dang
phan tir cia mot sb 1p lipid khdng phan cuc, nhu triglycerid tir dau thyc vat [1].
Thong tin vé thanh phan dang phan tir cua cac lipid tir dong vat, dac biét 1a lipid
phan cuc it hon rat nhiéu. Di véi cac dong vat khong xuwong sdng phét hién cu
trdc ciia cac dang phan tir riéng biét trong phospholipid mét sé loai Cnidaria (Thich
ty bao) [2].



Tai Viét Nam, cac nghién ctru trude ddy vé lipid tir san hd mai chi ding ¢
mutrc d6 nghién ctru da dang sinh thai, danh gia hién trang ran san hé, cac nghién
ctru hoa sinh bude dau thu duoc nhitng sb liéu vé ham lwong lipid téng, thanh phan
axit béo, thanh phan céc 16p chat, mot s6 nghién ctru c6 di sau vao nghién ciu
thanh phan cac 16p chat lipid khdng phan cuc [3]. Cho téi nay c6 rat it cac cong
trinh nghién ctru vé thanh phan dang phan tir caa 16p chat phospholipid — I6p chit
chtra dung nhiéu théng tin vé& qué trinh sinh tdng hop lipid caa san hd thay tac ¢
Viét Nam ciing nhu trén thé gidi.

Nhan thay tdm quan trong cua cac nghién ciru chuyén sau vé lipid dé su
dung trong linh vuc sinh thai hoc va sinh héa hoc nham thiét 1ap cac méi lién hé
dinh dudng, cong sinh va phan loai trong nghién ciru d6i véi loai sinh vat bién nay,
chdng tdi da lya chon dé tai luan an “Nghién cizu héa hoc lipid ciia hai loai san ho thuiy
tzzc Millepora dichotoma va Millepora platyphylla ¢ Viét Nam ™.

Muc tiéu nghién ciru cia luan an:

Nghién ctu toan dién vé hoa hoc lipid cua hai loai san ho thiay tac Millepora
dichotoma va Millepora platyphyll thu thap & ving bién Nha Trang, Viét Nam,
bao gom: Nghién ctu ham lugng lipid tong, thanh phan va ham luong 16p chat
trong lipid tong, cac axit béo, cac I6p chat trong phospholipid phan cuc; xac dinh
cac dang phan tir cua 16p chat phospholipid phan cuc cua 2 loai san hd thuy tuc
Viét Nam.

Theo ddi su bién dong vé thanh phan va ham luong céc 16p chat lipid, axit béo,
I6p phospholipid phan cuc trong lipid tong cia 2 mau nghién ctu theo 12 thang
trong nam.

Budc dau khao sat méi quan hé cong sinh giita san ho thuy tac Millepora va loai
vi sinh vat cong sinh zooxanthellae.

Noi dung nghién ciu cia luan an:

Xac dinh ham luong lipid tong cua hai loai san hé thay tac Millepora platyphylla
va Millepora dichotoma trong 12 thang.

Xac dinh thanh phan, ham luong céc 16p chat lipid trong lipid tong caa hai loai
san ho thay tac trong 12 thang.

Xac dinh thanh phan, ham luong céc axit béo cua 2 loai san hod thuy tac

M.dichotoma va M.platyphylla trong 12 thang.



Xéc dinh thanh phan, ham luong céc 16p chat trong phospholipid phan cuc cua
2 mau san ho thiy tirc trong 12 thang.
Nhan dang c&c dang phan ti trong 16p chéat phospholipid phan cuc caa cac mau
nghién cuu.
Khao sat ham lugng chlorophyll A trong hai loai san hé thay tiac Millepora theo
12 thang trong nam.

Nhirng déng gép méi caa luian an:
Pay 1a cong trinh dau tién nghién ciru toan dién vé lipidomic cua 2 loai san hd
thuy tirc Millepora dichotoma, Millepora platyphylla thu thap & ving bién Nha
Trang, Vi¢t Nam.

Pay 14 cong trinh dau tién nghién ctru bién dong 12 thang trong nam thanh phan
lipid cua hai loai san hé thuy tirc Viét Nam M.dichotoma va M.platyphylla. Bao
gom bién dong vé ham luong lipid tong, thanh phan va ham luong céac 16p chat
trong lipid tong, ham lugng va thanh phan céc axit béo trong lipid tong, ham

lugng va thanh phan trong lipid phan cuec.

Lan dau tién nghién ctru cac dang phan tir trong 16p chat phospholipid phan cuc
cta 2 loai san ho thuy tire M.dichotoma va M.platyphylla. Ba xac dinh dugc 77
dang phan t& phospholipid ctia loai M.dichotoma va 78 dang phan tu
phospholipid déi véi loai M.platyphylla.

Lan dau tién nghién ctru moi quan hé cdng sinh gilta zooxanthellae va hai loai

Millepora thu thap duoc ¢ ving bién Nha Trang, Viét Nam.



CHUONG 1. TONG QUAN

1.1. Téng quan vé San ho va San hé thiy tirc
1.1.1. Gidi thigu chung vé Iép San hé va San hé thiiy tirc

Nganh Cnidaria (Thich ty bao) dugc chia thanh 4 16p: Hydrozoa, Scyphozoa,
Cubozoa va Anthozoa. Trong do, san ho thudc I6p Anthozoa va san hé thuy tirc thude
I6p Hydrozoa.

Lép San hd (Anthozoa): La mot phan nganh dong vat khong xuong séng bao
gom 3 bo: san hd cang (Hexacorallia), san hé mém (Octocorallia) va hai quy
(Ceriantharia). Ching tdn tai dudi dang céc thé polip nho giéng hai quy, thuong séng
thanh cac quan thé gdom nhiéu ca thé gidng hét nhau. Cac ca thé nay tiét ra cacbonat

calci dé tao bo xwong cirng, Xy nén cac ran san hd tai cac ving bién nhiét dai.

Vé ciu tao, mot "dau" san ho thuc té duoc tao tir hang ngan ca thé polyp cé
cAu tao gen giéng hét nhau, mdi polyp chi c6 dudng kinh vai milimet. Than san hd
thuong c6 hinh dang giéng nhu cot hodc dia, duoc goi 1a polyp. Than cia san hod
thudng duoc 1am tir canxi cacbonat va chiing xay dung cac ciu tric chitinous hodc
canxi cacbonat goi 14 corallite. Sau hang ngan thé hé, cac polyp nay dé lai mot khung
xuong 13 dic trung vé loai cta ching. San hé ¢6 cac canh quanh miéng cua polyp,
duoc st dung dé bat moi va hap thy dinh dudng tir moi trudng xung quanh. Mdi dau
san ho phat trién nhd sy sinh san vo tinh cia cac polyp. San hd con sinh san hitu tinh
bang cac giao tir, duoc giai phong dong thoi trong mot thoi ki tir mot dén vai dém
lién tiép trong ki tring tron. Nhiéu loai san hd chira cic tio cong sinh goi la
zooxanthellae bén trong cac té bao. Nhd qua trinh quang hop cta zooxanthellae, san
h6 c6 thé tao ra ngudn niang lugng nudi co thé. Tuy san hd c6 thé dung cac té bao
cham (nematocyst) tiét cht doc tai cac xuc tu dé bat cac sinh vat phi du, nhung nhiing
loai nay thu nhan phan 16n dudng chét tir loai tio don bao zooxanthellae. Do dé, hau
hét san ho phu thudc vao anh sang mat troi va phat trién & cac ving nude trong va
néng, thuong & do sau khong toi 60 m (200 ft). Dbi v6i cac loai san ho khac khong
can dén tao va co thé séng & ving nudc siu hon, chang han cac loai trong

chi Lophelia nuéc lanh séng duoc toi do sau 3.000m & Dai Tay Duong [4].
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Hinh 1.1. Hinh dnh minh hoa cdu tao cia cd thé san hé [5]

Trong ving bién Viét Nam c6 khoang 1.122km? ran san ho véi khoang 310
loai san ho d4 va phan bd rong khép tir Bic vao Nam, nhung tip trung & khu vuc ven

bo bién mién Trung, vung bién Hoang Sa va Truong Sa.

Lép Thity tiec (Hydrozoa): Cac loai thudc 16p Hydrozoa da sb ¢6 kich thudc
nho vai centimet, trir tap doan sira 6ng dai vai chuc mét [6]. Theo thdng k&, 16p
Hydrozoa c6 khoang 3200 loai va dugc chia thanh 2 phén 16p chinh, 1a Hydroidolina
(Thuy téirc) va Trachylinae (Stra 6ng) [7]. Cac loai thuoc Hydrozoa thuong cé hai dang
hinh thai: dang thuy térc (polyp) song cb dinh va dang thuy mau (medusa) song trdi noi.
Hydrozoa ton tai & dang ca thé va dang tap doan [8].

Miéng

M6 sinh san
Thén kinh
dém ¢& gilra

Ngoai bi

Noi bi . Khoang

. . tiéu hoa
Than kinh

Mésinh_ | Chéi

Dang thuay tirc Dang thdy méau

Hinh 1.2. Hinh dnh minh hoa cdu tao ciia cd thé sinh vit thuée Lép Thiy tirc [9]



Lop Hyrozoa duoc chia thanh 7 bo: Anthoathecata, Leptothecata,
Siphonophorae, Actinulida, Limnomedusae, Narcomedusae, Trachymedusae. San ho
thay tac thugc bo Anthoathecata, phan bo Capitata vdi 18 ho khac nhau trong d6 cé
ho Milleporidae va Stylasteridae, déu hinh thanh bo khung v6i hoa nhung khac nhau
vé cau trdc, hinh thai polyp va sinh san [10, 11]. Ho Milleporidae chi chira mét chi
duy nhit 1a Millepora phan b rai rac & khip cac vung bién trén thé gigi. Cho dén
nam 2013, c6 18 loai thudc chi Millepora di dugc cdng nhan, cha yéu dya trén cac
thong sb hinh thai hoc. Trong do6, bay loai chi cd ¢ Tay Pai Tay Duong (4 loai &
Caribé va 3 loai dic hitu ¢ Brazil) [12, 13], va 11 loai khac da duoc tim thay ¢ An
Do Duong-Thai Binh Duong [14].

Hydrocoral, hay san ho thay tic, thuong ton tai dugi hinh dang polyp, ¢6 thé an
minh trong c&c dng hoic cac cau tric vo bao vé. Hydrocoral phat trién thanh cac nhanh
va canh, tao ra mot cau tric phuc tap giong nhu mot loai cay. Cac nhanh va canh nay
thudng chtra nhiéu polyp. Polyp trén hydrocoral thudng c6 cac tua xung quanh miéng,
duoc st dung dé bat moi va hap thu dinh dudng. Mot s6 loai hydrocoral c6 thé c6 cac
cau tric dang tAm hozc cac dang mao gidng nhu san ho ciing (stony coral), gitp ching
tao ra mot khung cimg dé phét trién va bao vé khoi sy tan cong caa con moi. Hydrocoral
thudng c6 mau sic da dang, tir trang, vang, cam, dén mau dé hoic nau. Hinh dang va

cau trc cua hydrocoral c6 thé thay doi tily thudc vao loai va diéu kién méi trudng song.

1.1.2. Gidi thigu chung vé san hé thiiy tirc thuéc chi Millepora

San hé thuy tirc hay con goi la san hé lra thuoc chi Millepora la nhém sinh
vat bién dang cum co céac dic diém vat 1y nhu: ¢6 kha nang phan nhanh, kha ning tao
ran, tao khung canxi, twong tu nhu san ho [15]. San hd thuy tic va san hd cung
Scleractinia thuong c6 nhiéu dic diém gidng nhau vé ca hinh thai va sinh thai, diéu
nay 1a do méi trudng soéng tuong doéng trong ran san hd cua ching [16]. Cac loai
Millepora la thanh vién chinh cta cac hé sinh thai ran san hé nhiét dai [12]. Trong
c4c sinh vat kién tao ran, san hd thuy tic Millepora dong vai tro quan trong thir hai
chi sau san hé ciing Scleractinia [12, 17]. Mic di c6 tim quan trong vé sinh thai va
dia chat nhung cac loai Millepora dugc cha y twong dbi it trong nghién cau toan dién

vé ran san hd so véi cac san hd cung.

Pdc diém hinh thai va cdu tao



San hé thuy tirc Millepora ton tai & dang polyp tao thanh mot tdp doan véi mot
khung xuong vOi bén trong, c6 dang tim hodc dng thang ding, c6 mau vang hoic
nau, vé6i kich thude dang ké c6 thé dat t6i chidu cao 30-60 cm. Chiing ciing xuét hién
& dang cac dam tron va thuong tao thanh 16p vo boc trén san ho va cic bé mit cliing
khéc. Bé mit bén ngoai ctia chiing thudng c6 dang nét san hinh thoi, mdi nét san 1a
mot tap hop cac gai cham [18]. Duéi 16p da voi xSp bén ngoai 1a hé thdng cac kénh
mao dan ndi bd phan bd day dic. Khung xuong da voi cua Millepora cau tao tir cdu
tric d4 voi xdp bao gdm céc soi tinh thé dugc sip xép thanh cac phién. S6 luong 16n
polyp tu v€ nho ra tr khung xuong cua tap doan va c6 doc tinh cao vi ly do nay

Millepora thuong dugc goi 1a "san ho dét" hodc "san ho lira". [19].
Dinh dwong

Phéd dinh dudng cua Millepora chu yéu 1a cac sinh vat phi du [20, 21] . Hoat
dong kiém an va phan ang véi céac kich thich hda hoc ciia cac ca thé thudc loai M.
alcicornis va M. complanata cting twong tu nhu ¢ cac Hydrozoan khac [20]. Céc loai
Millepora diing miéng dé kiém an nhu lc lu va co rit cham hoac nhanh, khi tim thay
thire an s& phan (ng bang cach maé rong miéng, lac lu va khép miéng ngau nhién khi
con moi cham vao dia miéng. Hau hét san ho thay tirc kiém an vao ban dém. Bé bat
thirc n chung st dung cac té bao ddt dugc goi 1a té bao tuyén tring (nematocyst).
Nhitng té bao nay nam trong cac xdc tu cua polyp san hd va bén ngoai, day 1a mot té
bao dic biét duoc tim thiy ¢ mét s6 sinh vat dai duwong - chang han nhu st:a bién, hai
quy va san hd - c6 mot nganh cham chich duoc bao pha boi noc doc. Té bao hoat
dong gidng nhu mot cay lao séng. Trudc khi tuyén tring ban ra, nganh cua n6 van
cudn bén trong té bao trong mot khoang noi né dwoc tim trong noc doc. Khi tuyén
tring tiép xdc véi mot thir khac, chang han nhu au tring caa dong vat than mém -
chiéc lao nho nay sé ban ra, cam vao muc tiéu va truyén noc doc. Noc doc cuaa té bao
cd thé tir yéu dén manh. San hé thay tic st dung té bao tuyén tring vao ban dém dé
bat nhitng sinh vat nho troi néi trong nudce, dung cac xuc tu dé gitr lai va 1am té liét
con mai trong thoi gian vai phut, sau d6 s& chuyén vao céc biéu bi dé hap thu [12].

Cac tap doan Millepora ciing 1a noi sinh sdng cua tao don bao cong sinh
zooxanthellae (tao vang), tuy nhién mat @6 cta zooxanthellae trong Millepora thuong

thap hon so vai san hé cting [22]. Dinh dudng tu dudng trong Millepora twong tu nhu



san hd cang, zooxanthellae cong sinh sir dung anh sang mat troi va CO2 dé san suit
thire n va vat liéu té bao. Céc chat dinh dudng dugc bai tiét boi tao zooxanthellae va
la ngudn cung cap thire an cho cac loai Millepora. Nguoc lai Millepora lai cung cép

cho tao zooxanthellae cong sinh CO;, va c4c chat thai khac nhu phosphat, nitrat.
Sinh san

Millepora c6 hai hinh thtc sinh san, d6 1a sy nhan gidng hiru tinh va nhan
gidng v tinh. Trong hai hinh thizc sinh san, hinh thic sinh san ph hop tly thudc vao

tirng 10ai, cac nhan té moi truong séng ciing nhu cac yéu té dia ly.

Sinh san bang nhan giéng vo tinh, 13 qua trinh cta sy phan manh dé hinh thanh
cac tap doan mdi khac dugc gay ra do giong bao, xam thyc sinh hoc va su pha hoai
ctia mot s6 loai ca [23]. Sinh san vo tinh 1 hién tugng binh thuong ddi v4i quan thé
Millepora. Cac manh don gian mo rong theo su tang trudng va theo giai doan. Ngoai
ra, nhiéu loai Millepora sinh san hitu tinh theo mua, nhu tir thang 6 dén thang 3 ¢
Curacao va giita thang 4 va thang 7 & Barbados d6i vai M. complanata, thang 3 dén
thang 6 & Pai Loan d6i vai M. dichotoma, M. murrayi, va M. platyphylla, thang 6 dén
thang 8 d6i vai M. alcicornis & Brazil. Tring va tinh tring dugc phong ra bién véi
mot s6 luong 16n vao ban dém [13, 24, 25]. Trong mét nghién ciru & An Do Duong
vé sinh san cua ba loai séng trén cac ria ran san ho ciia dao Reunion thudc An Do
Duong la: Millepora exaesa, Millepora platyphylla va Millepora tenera, thoi ky sinh
san hitu tinh tir thang 11 dén thang 1, su phat trién cta cac quan thé sinh vat c6 su
lién quan v6i nhiét d6 nudce ting theo mua. Theo nhu mé ta, trong mdi ca thé co bd
phan sinh san chinh va b phan sinh san phu, va c6 su khac biét vé kich thuéc, mat
d6 va su phan bd cua tuyén tring cta bo phan sinh san chinh va bd phan sinh san phu
cua ba loai. Qué trinh theo doi sy sinh san hang loat dau tién & M. exaesa va M.
platyphylla da cung cap thém thong tin vé loai Millepora cé vo ngoai dong vat au
tring. Sinh san ludn bat dau trude khi troi téi nhung khong theo tuan tring hodc thuy

triéu [26].
Phan bo

Céc loai san ho thay trc Millepora phan bb o nhiéu ving bién nhiét déi trén

thé gii & do sau 1- 40m dudi mat nude bién [27]. Mot s6 loai nhu M. Complanata



thuong phét trién véi mat phang ddi dién véi hudng cua séng hay dong chay nudéc
bién. Cac hinh thtrc phat trién dang nhanh hoic canh mong thudng gap ¢ nhiing loai
séng dudi ving nude sau hon hodc ¢ nhitng ran san hd dugc che kin dao [28]. Tinh
trén toan bo cac ran san ho, san ho thuay tiac Millepora thuong bao pha khoang 10%
t6ng dién tich bé mat ran. Tir mot cude khao sat rong rai trén 302 dja diém ran san hd
& Tay Pai Tay Duong, su phong phu twong ddi cua céc loai Millepora so voi
Scleractinian la 8% trén cac ran san hd can va chi 2% trén cac ran san ho sdu hon
dudi 5m [29]. Téc @6 phat trién cua cac san hd thudc chi Millepora rat nhanh, dién ra
& moi do sau khac nhau va thuong 12 bao phu trén bé mit da chét caa loai san hd khac
[30]. O ving bién Pht Quéc, Con 4o cua Viét Nam, dudi d6 sau 15m co thé gap
nhiéu loai cua Iép Hydrozoa trong d6 c6 chi Millepora [31].
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Hinh 1. 3. M6t s6 hinh dnh minh hoa san hé thiy tirc Millepora [32]
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1.2. Gi6i thiéu chung vé Lipid
1.2.1. Khdi ni¢gm vé lipid

Lipid 14 nhitng hop chét hitu co tu nhién rat phong phi c6 trong té bao co thé
séng cua dong vat, thuc vat va vi sinh vat [33]. Tuy chidng cé thanh phan hoa hoc va
CAu tao khac nhau nhung chung lai c6 tinh chét chung 1a khong hoa tan trong nudc

ma hoa tan trong cac dung méi hitu co nhu ete, cloroform, benzen, ete dau hoa.

V& cau tao lipid gdm mét phan 1a cdc mau dudi mach hydrocacbon ki nudc,
ching tham gia vao ciu tao 1én pha khéng phan cuc, phan kia 1a tb hop cic nhom wa
nuéc (goi 1a dau phan cuc), chiing hinh thanh nén ranh gigi phan cach giita pha khéng
phan cuc va nudc. Phan tir lipid ton tai nhu mot lién két té hop cua hai phan va phu
thudc vao nguon gbc ty nhién cia cau tir tham gia nén thanh phan ciaia n6. Tuy nhién
khai niém nay khdng bao phu dugc hét cac hop chat duoc coi 1a lipid, nhu ganglioside
cling dugc coi 12 lipid va cd kha ning tan trong nudc gan nhu trong dung méi hitu co
[34, 35].

1.2.2. Phan logi lipid

Mic du da c6 rat nhiéu nghién ciu vé lipid, nhung cho téi nay van chua c6
dinh nghia nao duoc chap nhan maot céch rong réi. Uy ban Danh phép va Phan loai
Lipid Quéc té (International Lipid Classification and Nomenclature Committee —
ILCNC), dua trén khai niém vé 2 bo khung co ban: nhém ketoacyl va nhém isoprene,
d3 dinh nghia lipid 1 cac phan tir nho Ky nudc hodc ludng tinh ¢6 thé bat nguén hoan
toan hoic mot phan tir sy ngung tu trén co sé carbanion cua cac thioesters (axit béo,
glycerolipid, glycerophospholipid, sphingolipid, saccharolipid va polyketide)
va/hoic bang cach ngung tu dua trén cachocation cua cac don vi isoprene (lipid prenol
va lipid sterol). Ban chét ludng tinh cuia mot s6 lipid cho phép ching hinh thanh céc

C4u tric nhu thi, liposome, hodc mang té bao trong moi trudng nudc [36].

Khai niém lipid duoc nhiéu nha khoa hoc cdng nhan nhat do 1a khai niém dwoc
tac gia William W. Christie dua ra: Lipid la c4c axit béo va cac dan xuét cua ching,
c4c chat cd lién quan chat ch& vai cac hop chét nay thdng qua qua trinh sinh tdng hop
(vi du ether béo hoic ruou béo), dic diém sinh héa, hoic chire ning cia ching (vi du

cholesterol, hay cac sterol nhu axit mat, cac tocopherol) [37].
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Trong hé sinh thai bién, lipid 12 ngudn hoat chat giau niang luong nhét, va duoc
van chuyén tir tao sang cac loai dong vat co xuong séng thong qua cac dong vat phu
du. Lipid ¢ ngudn géc sinh vt bién duoc chiét xuat bang cac dung mdi hitu co, va
trong dich chiét cé thé chira nhiéu 16p chét voi do phan cuc khac nhau, bao gdm céc
hop chat c6 ngudn gdc tir co thé sinh vat, va ca nhitng hop chat hinh thanh do nhiing
tac dong cua cac yéu to bén ngoai. Trong sé cac lipid, mot sb axit béo thiét yéu va
sterol dugc coi 1a nhitng yéu té quan trong quyét dinh dén stc khoe va su 6n dinh cua
hé sinh thai. Axit béo va sterol ciing d& bj oxy hdéa pha huy dan dén doc té bao va
giam tinh luu dong cta mang. Nam 2013, Christopher C. Parrish da xép lipid trong
sinh vat bién ra thanh 3 nhdm: nhém 1ép chét it phan cuc nhu hydrocarbon va ester
don gian (sap, ester cia sterol....); nhoém 16p chat c6 d6 phan cyc trung binh dién hinh
nhu ester phirc tap hon, axit va ruou; va nhom cac 16p chit co d6 phan cuc cao nhu
cac pigment, monoacylglycerol, glycolipid, va phospholipid [38].

1.2.2.1. Lipid khéng phan cuc

Lép chdt hydrocacbon, sap

Hydrocachon 14 céc chat khéng phan cuc cd ban chat phi lipid va 1am ting ca
trong luong tuyét dbi va twong ddi cua lipid tong. Trong hydrocacbon thudng cé 13n

chat sap. Cong thirc cau tao cua cac hydrocacbon, sap ¢ dang nhu sau:

O.
VVV NV NV VN NN c

) ) Hydrocarbon da vong
Aliphatic hydrocarbon N Wax ester
thom

1.2.2.2. Lipid trung tinh

Triacylglycerol (TAG), steryl ester (SE) va sap ester (WE) tao thanh nhom
lipid trung tinh. Trong khi TAG c6 trong tat ca cac loai té bao, thi SE chi c6 trong
thue vat va mot s6 vi khuan. Ching thiéu cac nhém phan cuc theo dinh nghia va do
d6 khong thé tich hop vao 16p mang kép véi sb luong dang ké. Do d6, chung dugc

cd 1ap khoi phan con lai cua té bao bang céch hinh thanh 18i ky nuée duoc goi 1 cac
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hat lipid, hay la cac giot lipid. Khi TAG va SE dugc luu trir trong c&c hat nay bi thay
phan, din dén viéc giai phong sterol, diacylglycerol (DAG) va axit béo [39].

Dbi voi hé sinh thai bién, lipid trung tinh, bao goém tri-, di- va
monoacylglycerol, sterol, este steryl, hydrocacbon, este sap, axit béo tu do va ruou
béo tu do, 1a nhitng thanh phan quan trong cuaa ludi thire an cua sinh vat bién. Vi dy,
triacylglycerol (TAG) tao thanh mét dang du trit nang luong chinh cho dong thuc vat
bién, va sterol diéu chinh céc chirc ning ctia mang va hoat dong nhu tién chat cho
mét loat cac phan tir hoat dong chuyén hda. Thanh phan caa cac hop chét lipid trung
tinh, dic biét 1A TAG, trong dong vat bién cd thé dé dang thay doi théng qua ché do
an udng va cac yéu té moi truong khéac. Ty 1 nhat dinh cua cac phan 16p lipid trung
tinh, chang han nhu ty Ié TAG trén sterol, c6 thé phan anh cac chi s vé tinh trang
sinh ly & dong vat bién. Ban chét cuc ky phac tap va sb lugng 1on phan ti cac loai c6
c4c tinh chat Iy hoa tuong tu 1am cho phuong phép sac Ky tré thanh phwong phap doc
quyén dé xac dinh lipid [40].

a. C4c chat sterol (ST)

HO

Hinh 1. 4. Céu triic phan tir sterol (ST)

Sterol 1a mot thanh phan quan trong trong lipid tong, thuéc nhom 3-B-hydroxy-
steroid. Pay 14 cac hop chit co cau tric co ban steroid v6i mot nhém hydroxyl (-OH)
& vi tri C3 va ¢6 thé ton tai & dang tu do hodc ¢ dang este hoda vdi axit béo. Trong cac
sinh vat bién, nghién clru vé thanh phén hoa hoc cho théy sterol xuét hién véi ty 1€

dang ké, dong vai tro quan trong trong nhiéu qua trinh sinh 1y va sinh héa.
b. Monoankyldiacylglycerol (MADAG)
Trong lipid tong c6 chira 16p chat monoalkyldiacylglycerol, cdu tao cia

monoalkyldiacylglycerol (MADAG) dugc néu ¢ hinh 1.6. Khi thuy phan nhe,
MADAG s¢ tao ra cac axit béo va ankylglycerit.
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1
CH, ——OR;

2
RyOCO e G~ H

3 CH,—— OCOR,

Hinh 1. 5. Cdu tric phdan tir monoalkyldiacylglycerol(MADAG)
c. Triacylglycerol (TAG)

Triacylglycerol (TAG) la mot thanh phan quan trong cuaa 16p chét lipid tong,
né 1a chat béo du trix quan trong & dong vat va thuc vat. Ham luong 16p chat nay
trong lipid khé cao. Khi ca ba nhém hydroxyl (OH) cuaa glycerol déu duoc este hoa
thi goi 1 triacylglycerol, cau triic cua phan tir triacylglycerol dugc néu & hinh 1.7.

1
CH, ——OCOR;

2
Ry;OCO M- C sttt H

3 CHy—— OCOR;

Hinh 1. 6. Cdu tric phdn tir triacylglycero (TAG)

Khi thuy phan triacylglycerol nhan dugc céc axit béo ¢ sé nguyén tir cachon
thuong chan, cac axit béo nay cé thé no hoic khong no, chu yéu la axit palmitic
C16:0.

1.2.2.3. Lipid phan cuc
Hai nhém lipid phan cuc phé bién nhat 1a glycolipid va phospholipid.
a. Glycolipid

Glycolipid la lipid véi mot carbohydrate dugc gan vao boi mot lién két
glycosidic (cong hoa tri) [41]. Glycolipid dugc tim thay trén bé mat cua tat ca
c4c mang té bao nhan thyc, noi ching md rong tir 16p kép phospholipid vao mai
truong ngoai bao. Vai trd cua chdng 1a duy tri sy 6n dinh cia mang va tao diéu kién
cho tuong tac giita té bao véi té bao. Glycolipid ciing ¢ thé hoat dong nhu cac thy
thé cho vi rdt va cac mam bénh khac xam nhap vao té bao. Ganglioside va cerebroside

tao thanh glycosphingolipid (carbohydrate + sphingolipid) Ia hai nhém glycolipid.

Glycolipid bién, ciing nhu tir cac sinh vat trén can, 1a cac hop chét ludng tinh

hién duoc chia thanh hai nhom chinh: glycoglycerolipid (GGL) va glycosphingolipid
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(GSL). C6 mét nhém quan trong thir ba bao gém glycolipid ma phan lipid cua ching
c6 ngudn gdc tir mevalonat, tac 1a glycosid steroid va terpenic. Su xuat hién cua
polyisoprenoidic glycolipid thudng chi gigi han & mot sé loai, ching thudng thuc
hién cac chirc ning sinh hoc dic biét; vé su xuat hién cua ching trong céc sinh vat
bién, ching hau hét hién dién trong cac dong vat khong xuwong séng thuoc chi
Echinoderma phylum.

Eg‘i/o
HO

8]
on JI\J/\/\/\/\/‘\M
"oy

Hinh 1. 7. Cdu tric ciia mét glycoglycerolipid

Vé mat hoa hoc, GGL chtra mot don vi glycerol duoc glycosyl hoa tai mot
nhom ruou chinh, véi cac nhém hydroxyl con lai dugc acyl héa boi mot axit béo
va/hoic duoc alkyl hoa boi mét chudi dai (hinh 1.8).

Cau tric cua mot GSL dai dién dwgc md ta trong hinh 1.9. Mot chudi
cachohydrat va mot nhom acyl béo duoc lién két véi mot ruou amin chudi dai duoc
goi la géc sphingoid hoac goc chudi dai (LCB). Chudi acyl béo duoc lién két amide

v4i LCB, va chung cung nhau tao nén cai dugc goi la ceramide [42].

Ceramide

Hinh 1. 8. Cdu tric ciia mét glycosphingolipid
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b. Phospholipid

Phospholipid (PL) la nhitng chét co ban dé duy tri hoat dong song. Ching phan
bd rong réi & ngudi, dong vat, thuc vat. .. Theo Pham Quéc Long va cong sy, PL tham
gia vao ciu trc cua tat ca mang té bao, c6 anh huéng quyét dinh dén chire ning, cau
tao mang té bao va hang loat van dé sinh tong hop khac trong dong vat, thuc vat va
vi sinh vat [43]. PL dé dang tao thanh cac phac hop véi protein & dang
phospholipoprotein c6 mit trong tat ca cac té bao cia nguoi, dong vat, thuc vat va vi
sinh vat véi tu cach chu yéu trong viéc hinh thanh nén mang té bao [44]. Cac
phospholipoprotein con van chuyén céc chat kém phan cuc nhu triglyceride va
cholesterol trong mau. Cung vai cholesterol va axit mat, PL tao thanh cac mixen trong
t0i mat dé thuc day su hap thu cac chat tan trong chat béo. Co thé con ngudi ciing sir
dung phospholipid 1am chét hoat déng bé mit trong mang phdi va phé nang cua phoi,
mang ngoai tim, khép...[45]. Ngoai ra, PL dong vai trd nhu mot chat nhii twong hoa
do chang c6 tinh hoat dong bé mit (ciu tao phan tir chira dudi ki nudce va dau wa
nudce), dién hinh nhat 1a lecithin dugc st dung nhiéu 1am chat tao nhii trong cong

nghé thuc pham.

Vé cau tao phospholipid c6 dang ludng cuc chira mot dudi khong phan cuc
(ruou béo) va mot dau phan cuc (nhdm phosphat). Dya vao nhém rugu trong duodi
khéng phan cuc, PL c¢c6 thé dugc chia thanh glycerophospholipid va
sphingophospholipid, trong d6 glycerophospholipid 1& phan nhom phd bién nhat
(hinh 1.10).

G| Fatty Acid1 < —1 s
L H
Y [—— |
c —t Fatty Acid 2 N
: - P
R e s -:‘\Po. :}-{ N-Base
0 ~—4 POs | N-Base 2
L | N
\E

b)

o
N’

Hinh 1. 9. Cdu tao phén tir glycerophospholipid va sphingophospholipid
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Glycerophospholipid

Glycerophospholipid 12 PL chinh trong céc té bao nhan thuc, ciu tao boi mach
khung chinh I glycerol [46, 47]. CAu tao cua glycerophospholipid chira duéi ky nudc
(cac gdc axit béo) va dau ua nudc (glycerol, nhdm phosphat va bazo nito) dé dam
bao tinh ban thAm cia mang té bao. Tat ca cac glycerophospholipid ty nhién c6 cau
trdc va cu hinh L do trong phan tir c6 mot nguyén tir cacbon bat di [48]. Tai vi tri
sn-1, goc R1 (nhém acyl, nhom alkyl hoic ankenyl) lién két vai glycerol bang lién
két este vai nhém acyl hoic lién két ether vai nhdm ankyl hozc ankenyl . Tai vi tri
sn-2, gbc R2 (nhom acyl) ludn lién két véi glycerol bang lién két este. Tai vi tri sn-3,
nhom phosphate véi cac dau bazo nito khac nhau lién két voi glycerol (hinh 1.11)

[48].

O

PAiu phan cuc

Choline PC
Tén phan I6p | HO :

Ethanolamine PE

1-O-ether Alkyl Axlt béo Inositol PI
Plasmalogen | Alkenyl Serine PS
Diacyl Acyl R2 Glycerol PG

R1 H PA

Hinh 1. 10. So' d6 cdu tao ciia glycerophospholipid

Céc cau trdc hoa hoc cua glycerophospholipids cd thé dugc phan loai theo dau
phan cuc, kiéu lién két gitra cac dudi khong ua nudce véi glycerol, chiéu dai va do béo
hoa ciia dudi khong phan cuc va sé dudi khong phan cuc. Su thay d6i dau phan cuc
tao ra cac glycerophospholipids khac nhau: phosphatidylcholine (PC),
phosphatidylethanolamine (PE), phosphatidylserine (PS), phosphatidicacid (PA),
phosphatidylinositol (P1), phosphatidylglycerol (PG) va diphosphatidylglycerol
(DPG) hay con duoc goi 12 cardiolipin. Kiéu lién két (este hoic ether) gitta dudi khong
phén cuc va glycerol tao ra 3 phan 16p glycerophospholipids khac nhau: diacyl, anky!l
acyl, ankenyl acyl hoic plasmalogen. Nhiing nghién ctru truée day cta nhidu nha
khoa hoc trén thé giéi da chi ra rang, cac diacyl phospholipid duoc phan lap tir mang

sinh hoc cua cac té bao dong vat déu mang tinh chat chung l1a [49, 50]:
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Céc axit béo ¢ vi tri sn-1 va sn-2 thuong khac nhau.

O vi tri sn-1 thuong 1a dan xuét caa axit béo no, sn-2 la axit béo khdng no.

AXit béo ¢ vi tri sn-2 khi thuy phéan tao thanh CHz-(CHa).-[CH=CH-CH>)g-
(CH2),-COOH trong d6 a=1,4,5va7; p=1-6;y=2—7; va lién két doi dang cis
(B =1-6) luén dugc cach nhau bai mot nhom metylen.

Do dai cta cac duoéi khong phan cuc tao ra cac PC khac nhau, vi du:
dipalmitoyl PC tur cac axit béo C16, dimyristoyl PC tir cac axit béo C14 va distearoyl
PC tir cac axit béo C18. Do bao hoa cta cac dudi khong phan cuc dac trung cho cac
glycerophospholipids khac nhau, vi du: dioleoyl PC tir cac axit béo C18 ¢6 1 ndi doi
va distearoyl PC tur c&c axit béo C18 no. Cac nghién ctru cua E. Falch va cong su cho
thay chiéu dai cac mach axit béo va do bio hoa ciing phu thudc vao nguon cung cap
phospholipid. Vi du phospholipid c6 ngudn gdc tir thuc vat nhu dau nanh c6 cac mach
axit béo khong dai hon 18 cacbon nguyén tir va chi chira 1-3 ndi doi, trong khi cac
phospholipid tir long d6 tring ga hay tir cAc nguén hai san thudng xuyén cé mat cac
axit béo C20, C22 voi 4 - 6 lién két doi trong phan tor nhu cic axit béo
eicosapentaenoic (EPA), docosahexaenoic (DHA). Trong long d6 trirng ga chi chua
lugng nhé EPA, DHA con trong hai san, ham luong cac axit béo nay rat doi dao [51].

S6 lugng cac goc khéng phan cuc trong phan tir c6 thé 1a 1 hoic 2.
Lysophospholipid chi c6 mot axit béo (thudng & vi tri sn-1) lién két véi mach glycerol
[52]. Bao gom: lysophosphatidylcholine (LPC), lysophosphatidylethanolamine
(LPE), lysophosphatidylinositol (LPI), lysophosphatidylserine (LPS) (hinh 1.12).
Cac lyso dugc tao thanh do qua trinh phan hay phospholipid.

N Tfﬂ >
Re OQ\/\/

0) OH"

Hinh 1. 11. Céng thirc tong qudt ciia mét so Lysophospholipid
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Sphingophospholipid

Sphingophospholipid cau tao boi mach khung chinh 1a sphingosine va duoc
chia lam hai dang sphingomyelin (SM) va ceramide aminoethylphosphonate (CAEP).
Vao niam 1884, Thudichum lan dau tién md ta SM, nhung méi dén nam 1927, Pick
va Bielschowsky mai chirng minh dugc ciu trlic caa ching (hinh 1.13) [53, 54]. Nam
1962, Shapiro va Hoa d3 x4c nhan rang tat ca cac ngudn SM sinh hoc I cu hinh D-
erythro, cdc nhém OH va NH, duoc gan vao cac nguyén tir cacbon sb 2 va 3 trong
c4u hinh 2S, 3R [55].

a) b)
0 j’\
HNJLR HN "R
. O._.0 CH,);;CH O. R’
\/N\/\/0’*P‘O\)\|/\/( 2)11CH3 HZN/\/O¢PW
OH OH

Hinh 1. 12. Céng thirc tong qudt ciia sphingophospholipid a) sphingomyelin (SM),
b)ceramide aminoethylphosphonate (CAEP)

SM la mét thanh phan quan trong cua mang té bao dong vat, la
sphingophospholipid pho bién nhat trong mang dong vat c6 vi [56]. SM va PC giéng
nhau vé cau tric phan ti, tuy nhién SM 1 céc phan tir khong d6i xang con PC 12 phan
tir d6i xtng do cac chudi acyl va do dai xap xi bang nhau [57, 58].

CAEP duoc phat hién dang vét trong cac té bao dong vat c6 vi va lugng 16n
trong té bao cdn trung, ky sinh trung [59]. Trong nhiing thap ky gan day, cau tao cua
sphingophospholipid dugc nghién cttu nhiéu dya vao cac phuong phap khéi pho hién
dai [60]. Cac nghién clru trong va ngoai nudc tir nhom tac gia bang Thi Phuong Ly
va cs. Pi phan 1ap va chang minh duoc cdu tao CAEP 16:0/18:2 tir mot phan tir
ceramide vai mot phan tir axit (2-aminoethyl) phosphonic, trong d6 phan tir ceramide
duoc két hop boi chudi mach dai sphingoid khéng no cé 2 ndi d6i tai céc vi tri C4=C5
va C8=C9 (C18:2n-9) véi mot axit béo no (C16:0, axit palmitic) thong qua lién két
amide [61, 62] (hinh 1.14).
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Hinh 1. 13. Cdu tao héa hoc véi sé thir e cacbon ciia hop chat CAEP 16:0/18:2
1.3. Nhirng nghién ctru vé lipid San hd va San hé thiy tirc

1.3.1. Nghién ciru vé lipid tong

Déi v6i mot dbi twong sinh hoc, ham luong lipid tong 1a mét trong nhitng chi
s6 chinh cua thanh phan hoa hoc cua dbi twong d6 [63]. Lipid tong thu duoc bang
cach chiét xuat mo sinh hoc bang hdn hop cloroform va metanol theo mot trong nhiéu
phuong phap duoc cai tién tir phwong phap cua Folch [64].

Cac mo mém ciia san ho cting rat giau lipid so véi cac loai khong xuong séng
khac. Hosai (1947) da phat hién ra rang, san ho Fungia actiniformis cé chira 25,7 %
lipid tir khdi luong mo kho [65]. Céc polip cua Pocillipora capitata ¢ chira khoang
35 % lipid tir khbi lwong kho, hoic 2,9 mg lipid trén 1g tap doan [66]. Meyers (1977)
d3 xac dinh riang trong mé kho 45 miu cua 27 loai thuéc 10 gidng Scleractinia tir
Caribé, co sy trong quang gitra ham lugng axit béo va ham lugng lipid, tuy nhién
trong két qua ctia mot qua trinh tach chiét rat nghiém ngit thi su phan tan s liéu nam
tr 0,4 dén 324 mg AXB trén 1g khdi lwong mo kho, con trong mot s6 mau (vi du,
Manicina areolata) ti 1¢ lipid dat toi 1/3 khéi lugng mé kho [67]. Theo cac sd lidu
ctia Patton (1977) nghién ciru trén 37 loai san ho cting (kién tao ran), lipid tong chiém
tir 1,3 mg (Favia stelligera) dén 45,2 mg (Goniopora gracilis) trén 1g tap doan san
ho [68].

Bang cach st dung cac phuong phap tinh toan, nguoi ta thdy rang ham lugng
lipid tong trong cac tap doan san hd véi cac coralit (thé chén) 1on (vi du, G. gracilis,
Tubastraea coccinea hozc Dendrophyllia c.f. micranthus) cao hon dang ké so voi
trong cac tap doan san ho co coralit nhd. Ham lugng lipid trong cac san ho cing
Porites Porites, Montastrea annularis, Siderastrea siderea, thu dugc ¢ vung dao
Barbados, turong tng 1 8-11, 24-31 va 25-34 % khéi luong kho [69], con trong cac
san ho Pocillopora verrucosa, Stylophora pistillata va Goniastrea retiformis tir bién
D6 thi thanh phan lipid nhé hon (11-17 %) (bang 1.1) [70].
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Bang 1.1. Ham lwong lipid tong (trung binh £SD, n=>5) (% khoi lwong khé)

trong cdc san ho kién tgo ran tw bien Caribé(*) va Bién Do (**)

Loai Ham luong lipid tong (%)
Porites Porites* 12,39 + 1,06
Montastrea annularis* 31,87 £10,01
Pocillopora verrucosa** 10,70 £ 2,80
Stylophora pistillata** 17,03 + 4,38
Goniastrea retiformis** 10,87 + 3,47

Ham luong lipid téng trén khdi luong mé kho cua 12 loai Scleractinia, dugc
thu thap vao thang 12 ¢ gan dao Okinawa, trung binh dat 24,2 % va nam trong khoang
tir 14 % d6i voi Pocillopora verrucosa dén 37 % dbi voi Galaxea fascicularis (bang
1.2) [71]. Nghién ctru thanh phan hoa hoc cua san ho ctng Stylophora pistillata,
Lobophyllia corymbosa va Echinopora gemmacea tir bién D6 cho thdy, ham luong
lipid twong tmg 1a 1,90; 8,58 va 1,32 mg/g san ho kho [72].

Ham lugng lipid tong trén dién tich bé mat tap doan san ho ddi véi Astrangia
danae, Montastrea annularis va Pocillopora damicornis twong ung la 3; 1,8 va 0,17
mg/cm? [73-75].

Trong ban tong quan day du cua Joseph dé cap dén ham luong lipid tong cua
cac loai dong vat khong xwong sdng ving bién va ving cira song, tac gia dd ghi nhan
rang, ham luong lipid tong trong san hé Gorgonaria cao hon dang ké so v&i ham
luong lipid tong trong cac dai dién san hé Hydrozoa va Scyphozoa. Ti 1¢ ham luong
lipid tong trén khdi lugng kho thay doi tir 5,2 % trong Eunecia tourneforte dén 22,0
% trong Plexaura homomalla [76]. Theo cac sb liéu cua Patton, trong 1g tip doan
san ho tam tia Tubipora musica (Uc) c6 chtra 83 mg lipid tong [66]. San hé sing
Bebryce indica va Mopsella aurantia, dugc thu thap vao thang 12 tai ving bién Viét
Nam, ¢ chira twong tng 13 1,24 va 3,80 % lipid tong tir khdi lrong kho cua tap doan
san ho [77]. Ba loai san ho nudc nong Nam Cyc Alcyonium paessleri, Clavularia
frankliniana va Gersemia antarctica c6 chta 5,2-12,6 % lipid tong [78]. Trong san
hd Alcyonaria Lobophytum crassum, duoc thu thap vao thang 12 gan dao Okinawa,
lipid tong chiém 29,7 % cua khdi lugng mé kho (bang 1.2) [71] .
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Bdng 1.2. Ham lwong lipid tong (% khoi lwong mé khé) trong Cnidaria, déo
Okinawa, Nhat Ban

Loai Ham luong lipid tong (%)
Pocillopora damicornis 30,8
Pocillopora verrucosa 14,1
Stylophora pistillata 20,8
Montipora aequituberculata 22,5
Acropora microphthalma 28,6
Porites lutea 20,1
Porites cylindrica 21,1
Fungia fungites 23,2
Galaxea fascicularis 37,0
Goniastrea aspera 29,6
Oulastrea crispata 19,3
Tubastrea sp. 15,6
Lobophytum crissum 23,5

Trong hai loai Gorgonia mariae va Gorgonia ventalina ¢ vung nudc ven bo
Puerto - Rico, lipid tong chiém ty 18 twong tmg 13 9,1 va 3,2 % tir khéi lwong md am
[79]. Ham luong lipid tong trong 8 loai Gorgonaria tai vinh Nha Trang (Viét Nam)
vao thoi ky mua dong dao dong trong khoang tir 2,8 dén 14,2 % va trung binh chiém
8,2 % khdi luong 4m cua tap doan san ho, trong khi d6 ham luong lipid tong do duoc
d6i v6i 4 loai cia Alcyonaria c6 gia tri trung binh cao hon (16,8 %), so véi trong

Gorgonaria (bang 1.3) [80] .

Bang 1.3. Ham lwong lipid tong (% khoi luong am) trong san hé mém viing bién

ven bo Viéet Nam

Mau Loai Ham luwong lipid tong (%)
Gorgonacea | Euplexaura erecta 4,6
Subergorgia suberosa 12,7
Junceella fragilis 14,2
Junceella juncea 3,3
Rumphella aggregate 4,5
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Nicella crucifera 13,8
Plexaura spp.1 9,8
Plexaura spp.2 2,8
Alcyonacea Sinularia capillosa 194
Sarcophyton crassocaule 4,8
Sinularia leptoclados 20,0
Sarcophyton aff.glaucum 22,9

Lipid tong chiém 2,2 % tir trong lwong thd cua tip doan Alcyonaria Gersemia
rubiformis, duoc thu thap vao thang 8 & d6 sau 4 dén 18m trong vinh Avachinsky
bién Bering [81].

Theo thdng ké cac cong trinh da duge cong bd, cho dén nay, méi c6 mot sd it
nghién ctru vé bién dong theo mua cia lipid tong trong san ho ciing duoc thue hién
d6i voi san ho mém.

Nam 1999, nhém nghién ctru Ben David Zaslow va cs. dé tién hanh nghién
ciu su bién dong vé ham luong lipid tong ctia loai san hé mém Heteroxenia
fuscescens, co chita zooxanthellae & ving Bién Po. Két qua da xac dinh ham luong
phan tram lipid tong cho thoi ky 3 nam, trung binh 1a 11£3,5 % khdi lugng méd kho
[82]. Trong Heteroxenia fuscescens di quan sat thay su dao dong 6n dinh theo mua
ctia ham luong lipid tong (tir 7 dén 20 %), gin voi sy thay doi khéi lwong thic 3n va
murc do chiéu sang (hinh 1.15).

Niam 2006, Rossi S. va cs. cling nghién ctru bién dong theo mua vé ham luong
lipid tong dbi voi mot loai san ho mém Paramuricea clavata. Két qua nghién ctru da
ghi nhan dugc sy khac nhau trong ham luong lipid tong giita giéng duc va giéng cai
vao thoi ky mua xuan [83].

Niam 2007, cling nhém nghién ctru nay da tién hanh khao sat su biét dong theo
mua vé ham luong lipid tong dbi v6i mot loai san hd mém khac Corallium rubrum
(Anthozoa, Octocorallia). Két qua nghién ctru khong tim thay sy phu thudc rd rang

gitra ham luong lipid va chu ky mua [84].
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Hinh 1. 14. Sir thay déi ham luong lipid (cét mau den, % ciia khoi luwong khd + SD,
n = 5) trong cac tdp doan san hd mém truong thanh Heteroxenia fuscescens (vink

Eilat, Bic Bién Do), dwong lién nét biéu dién sw thay doi nhiét do nuede

1.3.2. Nghién ciru vé thanh phan axit béo

Mot trong nhitng cong trinh nghién ctru rong rii dau tién vé thanh phan axit
béo trong lipid tong cua san hé do Meyers thuc hién vao nam 1977 [67]. Meyers di
nghién ctru 18 loai san ho cimg Scleractinia Caribé thudc 7 ho (bang 23). Két qua
nghién ctru cho thiy, trong thanh phan axit béo ctia cac loai san hd nay cé mit cac
axit béo co do dai mach cacbon tir C14 dén C22. Trong do, su vuot troi vé ham luong
clia cac axit 16:0, 18:0 va 18:1 dwoc biéu hién rat rd rang [85].

Nam 1991, Latyshev va cs. da nghién ctru thanh phan axit béo cua 21 loai san
ho6 kién tao ran, trong do, 18 loai san ho cing thudc 16p Anthozoa va 3 loai san ho
thuy tic thudc 16p Hydrozoa (Millepora sp.; Millepora platyphylla, Millepora
dichotoma) thu thap tai ving bién Viét Nam. Két qua nghién ctru cho thy, thanh
phan AXB trong lipid tong cia cic mau nghién ctru ¢6 d6 dai mach cacbon tir C14
dén C22 va chi yéu 13 axit béo bao hoa 16:0 va 18:0. Trong s6 céc axit béo khong no
da ndi ddi c6 mit cac axit béo da ndi doi ho omega3, omegab c6 hoat tinh sinh hoc
rat gia tri, nhu: axit 18:3n-6, 20:4n-6, 20:5n-3 va 22:6n-3 [86].

Niam 1993, Harland A.D. va cs. dd nghién ctru thanh phan axit béo cua 2 loai
san ho ctng Pocillopora verrucosa, Stylophora pistillata thu thap & ving bién Do va
3 loai san ho ctrng Porites Porites, Montastrea annularis va Goniastrea retiformis
thu thip & vung bién Caribe. Két qua nghién ctru ctia 2 loai san hé ctimg Pocillopora

verrucosa, Stylophora pistillata kha twong dong véi nghién ciru cua Latyshev nam
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1991. O 3 mau con lai cac AXB khong no da ndi déi c6 ham luong thap hon so voi
nghién ctru trude cua Latyshev [70].

Nhitng nghién ctru vé thanh phan cac AXB ciia cac loai san hé mém thu thip
& ving bién Viét Nam cua P.Q. Long va cs (2005, 2008, 2009, 2010, 2011) d3 cho
thy, thanh phan AXB cua lipid tong cic san ho mém 8 tia (Octocorallia) vé co ban
khac biét voi thanh phin AXB trong lipid tong cua cac san ho kién tao ran
(Hexacorallia) va san ho thuy tirc (Hydozoa) bo1 sy c6 mat cua hai axit béo mach siéu
dai 24:5n-6 va 24:6n-3, chung duoc coi 1a cac “chit danh ddu” phan loai ctia san ho
8 tia [87].

1.3.3. Nhitng nghién citu vé cdc Iop chit lipid

Tirnam 1991 dén nam 2011 da c6 19 cong trinh nghién ciru vé thanh phan cac
16p chat trong lipid tong ctia 110 loai san hd cing, san hd mém va san ho thuy tirc.
Két qua nghién ciru chi ra rang, trong thanh phan lipid cua cac loai san ho c6 chira
cic 16p chat hydrocachon (HC), sap (WE), este caa sterol (ES),
monoalkyldiaxylglyxerit (MADAG), triaxylglyxerit (TAG) hoac triglyxerit (TG),
céc axit béo ty do (AXB) va sterol (ST). Cac lipid khong phan cuc chiém da s6 tir 59
dén 83 % cua lipid tong [71, 87-89]. Két qua nghién ciru ciia nhém Hamoutene nim
2008 dugc trinh bay trong bang 1.4 [102].

Bdng 1.4. Thanh phan cdc 16p chat trong lipid tong (%) ciia Cnidaria nuée
sau Newfoundland va viimg Labrador (Tdy bac Pai Tdy dwong)

Loai D?n:?“ ST | AXB | TAG | MADAG | WE | ES | PL
Anhomastus | 6761577 | 92 | 94 | 81 | 137 [121| 63 | 412
grandiflorus
Gersemia 51-1135 | 10,4 | 104 | 56 15,1 146 | 35 | 404
rubiformis

Capnella florita | 59-1302 9,4 98 |104 19,7 145 | 53 | 31,0

Acanella 296-1154 | 128 | 149 | 61 | 11,4 | 101 | 42 | 405
arbuscula

z’gam“”cea 644-1193 | 146 | 148 | 39 | 122 | 123|132 | 290
Primnoa | 162.1157 | 11,3 | 11,7 | 68 | 120 | 150 | 87 | 349
resedaeformis

Paragorgia 448-1277 | 10,7 | 85 | 89 | 106 | 100 | 168 | 345
arborea

Bathypates spp. | 876-1287 | 9,8 | 11,7 | 123 15,4 146 | 11,1 | 251

?r?unm o 109 | ses 969 | 170 | 12,3 | 10,3 86 217 | 50 | 251
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1.3.4. Nhitng nghién civu vé cdc nhém chit trong 16p phospholipid phén cuc
Céc phospholipid 14 thanh phan chinh cta 16p lipid phan cyc. Trong thanh
phan lipid phan cuc (PL) cta san hé Viét Nam, nguoi ta phat hién thiy co6 mat
diphosphatidylglycerol (DPG) (1), ceramide aminoethylphosphonate (CAEP) (2),
lysophosphatidylserine (LPS) (3), lysophosphatidylcholine 4 :
lysophosphatidylethanolamine (LPE) (5), phosphatidylinositol (PI) (6), phosphatidic
acid (PA) (7), phosphatidylserine (PS) (8), phosphatidylcholine (PC) (9),
phosphatidylethanolamine (PE) (10) va xerebrozit (XE) [87, 90].
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Hinh 1. 15. Phospholipid ciia san hé mém Viét Nam
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Thanh phan phospholipid cta cic san hé Gorgonia Viét Nam di duoc nghién
ctru (bang 1.5).

Phospholipid chiém tir 14 dén 33 % lipid tong. Ngoai PE, PC va PS,
Gorgonaria c¢6 chtra ham luong dang ké CAEP, day 1a mot dic trung dbi voi loai rudt
khoang. Tuong tu monoalkyldiacylglycerol, lipid nay c6 chtra trong phan tir ctia
chung lién két héa hoc dic trung (PC), lién két nay On dinh duédi tic dong cua
phospholipase, ciia men phan giai phospholipid. Mac du tach chiét xuat mau tuoi (sau
khi thu mau), trong cac dich chiét lipid vAn c6 mat ham luwong 16n
lysophosphatidylcholine va lysophosphatidylserine. Quan sét thay su khac nhau rat
16n vé ham lugng PE. San ho Bebryce indica chi chita ¢6 5,4 % PE khi hoan toan
khong c6 mat lyso-PE. Ngoai cac phospholipid thong thuong, con c6 mat cac
phospholipid c6 tinh phan cuc cao chua dugc dinh danh (X1-X3) (bang 1.5) [101].

Bdng 1.5. Thanh phan lipid (% ciia tong) ba lodi san hé Gorgonia Viét Nam

. N Psammogorgia | Bebryce Mopsella

Thanh phan A .
nodosa indica aurantia

% Lipid trén trong luong tuoi 0,95 1,03

% Lipid trén khoi lwong kho 1,24 3,80

% Phospholipid (so vai lipid tong) 14,6 28,8 32,7
Diphosphatidylglycerol (DPG) - - 1,1+0,1
Phosphatidylinositol (PI) 3,1+0,8 3,910,4 3,4+0,3
Phosphatidylethanolamine (PE) 27,714 5,4+0,9 13,6+0,4
Phosphatidylglycerol (PG) 19,8+1,3 10,1+0,4 15,7+£0,5
Phosphatidylcholine (PC) 26,2+0,8 15,1+0,4 21,4+1,1
Ceramideaminoethylphosphonate (CAEP) 10,5+0,8 13,7+£1,6 9,8+0,5
Lysophosphatidylcholine (LPC) 2,4+11 8,7£1,0 8,6+0,4
Lysophosphatidylserine (LPS) - 11,7+0,8 2,7+0,5
X1 - - 1,440,1
X2 - 21,84+1,4 14,7+1,3
X3 10,3+1,0 9,6+1,0 7,6+1,3

Latyshev va cs. d x4c dinh thanh phan va sy bién doi theo mua ctia bién dang
phospholipid & 22 loai san hé Alcyonaria viing nudc ven bo bién Viét Nam, thudc
vao 3 chi — Sinularia, Lobophytum va Sarcophyton. Trong thanh phan phospholipid
clia cac san hé mém d6 dinh dang dugc PC, PE, PS va cac dan xuét lyso ciia chung,

ngoai ra con c6 CAEP, PI, DPG [90] (bang 1.6, 1.7).
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Nguoi ta ciing chi ra ring, mot s phospholipid & duéi dang plasmalogen (11)
(PC — 15-28 %, PE — 58-94 % va PS — 21-47 %). Khong phat hién ra cac lipid nhu
phosphatildylglyxerin, sulfochinovosyldiaxylglyxerin va cac loai khac dic trung dbi
v6i su quang hop ciia zooxanthellae. P6i véi san ho chi Sinularia vao mua dong ham
lugng PC, PE va DPG gidam manh, ham lugng cac dan xuit lyso va CAEP tang 1én
[87].

Sy khac nhau theo mua ctia thanh phan phospholipid véi dan xuat diacyl doi
v6i san ho chi Lobophytum khong c6 su thé hién 5 rét (bang 1.6). Tuy vy vao trong
cic miu thu vao mua doéng hau nhu khong c6 mit phospholipid duéi dang

plasmalogen [90].

a1

Hinh 1. 16. Dang plasmalogen trong san ho

Bdng 1.6. Thanh phan phospholipid (% so vdi lipid phédn cyc) ciia san hé chi
Sinularia sp. tir viing ven bo bién Viét Nam (n = 5, SD = 1,5 %)

Loai PC |LPC| PE [LPE| PC |LPC|PI [DPG | CAEP |[PA| X1
oal N \
Mua he
S.polydactyla  [34,9] 99 [178] 43 |150] 0 |49] 50 | 46 [34] 0
S. gibberosa 36,4| 63 [183| 3,1 |142| 1,1 |52 41 81 (11| O
S. cruciata 281] 58 [304] 28 [134] 0 |42] 25 | 88 [10] 30
S. abrupta 309[129[166] 75 [155] 0 |44] 66 | 55 |0 | 0
S. rigida 4041132 (192| 25 [11,3] 0 [30[ 26 | 78 [0 ] ©
Mua dong
S.polydactyla [ 35[188[69 |68 |176] 90 |29] 10 | 206 |19]107
S. gibberosa 9,8 | 127 [ 3,9 [143[12,0[ 114 |20] 11 | 198 [07] 0
S. cruciata 30 147[62 | 98 [175]144 (12 04 | 68 [11]255
S. capillosa 156293 [17,1] 22 [180] 0 [39] 1,8 | 90 [31] O
. flexibilis 86 ]259[143] 21 [178] 24 [31] 09 | 231 [0,6] 2,0
S. querciformis 256|101 (244 | 44 |193| 0 |26| 0,6 113 | 0 | 1,7
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Bdng 1.7. Thanh phan phospholipid (% so véi lipid phédn cyc) cia san hé chi

Lobophytum tir ving ven bo bién Viét Nam (n = 5, SD = 1,5 %)

Loai | PC|[PC*|LPC| PE |PE*|LPE[| PS |PS*|LPS|PI |DPG|CAEP |PA|X2
Mua he
L. carnatum 22,1 7,0 | 47 31128/ 31 |[7,9]53 (37 [41] 40 | 133 |45|44
L. batarum  [24,2| 6,2 | 50 | 7,6 [10,9| 4,0 ||11,5[54| 0 |45) 47 | 71 |63]25
L.undatum  [20,5 53 | 55 | 1,116,2| 41 |[11,8{55| 0 |31 42 | 160 |43]23
Mua dong
L.carnatum 24,6/ - |10,0(188| - |91 ||157] - |34 21 1,1 | 10,6 |0,7|3,8
L. batarum  [285| - |84 /280 - |26 |[168 - |30 |34/ 20 | 18 |15]23
L.undatum  [26,7| - | 7.4 [27,0 - |30 |[169] - [39 33| 15| 37 |1749
L. roxasi 237| - [184[10,7] - |38 ||158] - | 4420/ 15| 93 (0,692
- 271 - | 75(232] - | 48|16 - |36 (7133 | 65 |0 (52
sarcophytoides

* Dang plasmalogen cua phospholipid.

Trong lipid tong ctia cac san hé mém Sinularia sp. ¢ cac ving bién Viét Nam
¢ chira 13,6 % lipid phan cuc, trong thanh phan cua céc lipid nay chu yéu 1a PG
(30,7 %), CAEP (30,6 %), PC (14,6 %), PS (14,5 %) va LPC (9,5 %) [91].

Thanh phan phospholipid cta chi Sinularia nay c6 sy khac biét rd rang so voi
thanh phan phospholipid cta Sinularia Viét Nam, thu thap duoc trude d6 [90]. Cu
thé nguoi ta phat hién thay su c6 mat cua PG, 1a dic trung cho cic vi tao quang hop
ndi cong sinh (zooxanthellae), ma lipid cia chiing ¢ thé chiém dén 30 % lipid tong
tap doan san ho. Ngudi ta da tién hanh nghién ctru thanh phan phospholipid cia mot
s6 loai san ho, thu duoc trong khoang thoi gian tir thang 1 dén thang 3 ¢ ving bién
nhiét do1 cua Thai Binh Duong. Trong tat ca cac loai thu thap dugc déu c6 mat PC,
PE, LPC, LPE, CAEP, PS, PI, PA, va & mot s loai c6 mat DPG. Pinh luong vé thianh
phan phospholipid trong lipid tong khong c6 mau thuin véi cac sb liéu da cé trude
do [92].

Burc tranh tong thé vé sy phan b dinh luong ctia cac phospholipid trong tat ca
cac 16p chat twong tu nhu nhau. Céac phospholipid chinh la: PC, PE, CAEP, va PS.
Ham lugng CAEP trong san hd xap xi ham luong PE (24,2 va 22,7 % tong
phospholipid). Téng cac phospholipid c¢6 chira cholin, chira etanolamin va ham luong
PS tuwong tng 14 35,7; 47,2 va 10,5 % tong phospholipid. Phospholipid chinh ciia san

hd Gorgonia Caribé Pseudopterogorgia acerosa, P. americana, P. bipinnata, P.
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rigida, Eunicea fusca, E. laciniata, E. mammosa, E. succinea, Eunicea sp., Gorgonia
mariae va G. ventalina la PE, PC va PS [79, 93].

Trong 12 loai san hé kién tao ran tir 8 loai, thu thip duoc vao thang 12 & ving
nude ndong canh dao Okinawa, phan lipid phan cyc trong lipid téng chiém tir 14,3 %
trong Galaxea fascicularis dén 27,8 % trong Pocillopora verrucosa [71]. Ciing cong
b trong nghién ctru nay, ham lwong lipid phan cuc chiém 23,7 va 25,1 % trong lipid
tong cua Alcyonaria Lobophytum crassum va thiy tic san ho Millepora murrayi.

Trén cac mau san ho kién tao ran Goniastrea aspera thu thap duoc trong chinh
khu vuc nay, cac nha khoa hoc da nghién ctru su thay doi trong nam cua thanh phén
lipid tong va thay rang, trong cac thang mua dong ham lugng lipid phan cuc dat cuc
dai (t6i 15 %), con trong cac thang mua hé ham lugng nay giam xudng con 8-10 %
[94].

Lipid tong cua san h6 mém phuong bac Gersemia rubiformis, thu thap vao
thang 8 tai viing Avachinsk (bién Bering) & d6 sdu 12m, c6 chira 31,1 % lipid phan
cuc [81].

Trong thanh phan phospholipid ctia G. rubiformis cac thanh phan chinh I PC,
PE, PS va CAEP (bang 1.8). Ciing tim thdy mot phosphonolipid khéac Ia
ceramidmetylaminoetylphosphonat (CMAEP), ham luong ctia né chiém 9,5 % cua
tong phospholipid. Cac phospholipid CAEP va CMAEP 1a cac lipid phan cuc dic

trung cua cac dong vat rudt khoang.

Bdng 1.8. Thanh phan phospholipid (trung binh + SD, n = 5) (% so vdi lipid phdn

cuc) cua san ho mém Gersemia rubiformis (bién Bering)

Phospho- va phosphonolipid Ham lwgng (%0)
Phosphatidylcholine (PC) 31,4+6,2
Phosphatidylethanolamine (PE) 256+15
Phosphatidylserine (PS) 14,1 £ 3,2
Ceramide aminoetylphosphonate (CAEP) 156+14
Ceramide metylaminoetylphosphonate (CMAEP) 13,3+£3,0

1.4. Gi6i thiéu chung vé vi sinh vt cdng sinh Zooxanthellae
Zooxanthellae 1a mot thuat ngir thong thudng dé chi cac loai tao don bao co

kha ning sng cong sinh voi cac dong vat khong xuong sdng & bién da dang bao gdm
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hai mién, san ho, stra va hai sim. Hau hét cac loai dong vat duoc biét dén déu thude
chi Symbiodinium [95], nhung mét sé dugc biét dén tir chi Amphidinium, va céc loai
phan loai khac chua dugc xac dinh.

Zooxanthellae 1a nhirng sinh vat quang hop, chtra di¢p luc a va diép luc ¢, cling
nhu cac sic to dinoflagellate peridinein va diadinoxanthin. Chiing tao ra mau hoi vang
va nau dic trung cua nhiéu loai vat chu [96]. Vao ban ngay, ching cung cip cho vat
chu cac san pham carbon hitu co cia qua trinh quang hop, d6i khi cung cap téi 90%
nhu ciu ning luong cua vét chil cho qua trinh trao ddi chat, ting trudng va sinh san.
Doi lai, ching nhan duogc chat dinh dudng, carbon dioxide va vi tri cao v6&i kha nang

tiép can anh nang mat troi [97, 98].

(b)
Hinh 1. 17. Hinh anh tdo don bao Zooxanthellea

(a) dudi kinh hién vi; (b) trong san hé

Hinh thdi va phan logi

Zooxanthellae ¢6 thé dugc nhom lai thanh cac 16p Bacillariophyceae,
Cryptophyceae, Dinophyceae, va Rhodophycaeae va cac chi Amphidinium,
Gymnodinium,  Aureodinium,  Gyrodinium,  Prorocentrum,  Scrippsiella,
Gloeodinium, va phd bién nhat 1a Symbiodinium [99]. Zooxanthellae thudc chi
Symbiodinium thudc tong sé tam nhanh phat sinh gen A-H, dugc phan biét thong qua
DNA ribosome hat nhan va DNA luc lap [100].

Zooxanthellae 1a sinh vat ty dudng chtra luc lap gSm cac thylakoid hi¢n dién
thanh cum ba [99]. M6t pyrenoid nho ra tir mdi luc lap va duge bao boc cung véi luc

lap boi mot 16p pha tinh bot day. Trong té bao chit cua té bao ciing ton tai khong bao
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lipid, tinh thé canxi oxalate, dictyosome va ty thé [99]. Thanh té bao cua
Zooxanthellae c¢6 cau triic khac nhau giita cac loai. Mot cau triic bao gdm mang ngoai,
16p giira day dic voi cac electron va 16p mong bén trong. O cac loai khac, dic diém
ctia 16p bén trong mat do thap nay tao nén toan bd ciu truc cua thanh té bao. Bén dudi
thanh té bao 12 mang té bao, va bén dudi mang té bao 13 cac tai nang [99].

Ddc tinh noi cong sinh

Zooxanthellae dic biét gan lién véi san ho tao ran nhung chiing ciing sinh song
& cac dong vat khong xuong sdng va sinh vat nguyén sinh khac; vat cha cua ching
bao g@)m nhiéu hai quy, stra, hai sam, mot s6 loai nhuyén thé hai manh vé nhu loai
trai khong 16 Tridacna, bot bién va giun dep ciing nhu mot so loai giun phong xa va
trung 16 [101]. Nhiéu loai Zooxanthellae khac nhau hién dién trong co thé vat chu,
mdi lodi c6 kha ning thich nghi va mac do chiu dung cac yéu té méi truong khac
nhau [96].

Mot sinh vat chua trudng thanh hoac tdp doan méi thanh lap co thé nhiém vi
khuan Zooxanthellae thong qua sinh san hitu tinh hodc truc tiép tir moi truong. Trimg
ma c4 thé phat trién c6 thé da bj nhidm vi khuan Zooxanthellae tai thoi diém thu tinh,
hodc cac té bao cua vat cong sinh c6 thé da duoc chuyén tor me sang giai doan au
trung duoc b me ép. Ngoai ra, ca thé moi c6 thé thu duge Zooxanthellae truc tiép tur
nudc bién, trong d6 tao hai roi séng tu do & mot sb giai doan trong vong doi cia
chung. Mot s san ho da str dung hoa hudng dong, voi sy nhiém tring xay ra do san
hé phat ra chat hip dan hoa hoc. Sy 1y nhidém ciing c6 thé xay ra sau khi vat chii nubt
phai phan bi nhiém bénh hoic con moi von di co vat cong sinh. Viéc tiép nhan gian
tiép nhu vay co thé dan dén viéc vat chu mdi bj nhidm mot loai Zooxanthella khéc
v6i lodi c6 trong bd me ctia né [96].

Cong sinh voi san ho

Mot loai Zooxanthella cong sinh véi san ho dugc chira trong khong bao cua té
bao da day cia vat chi va thudc chi Symbiodinium [102]. Zooxanthellae cung cap
chét dinh dudng cho dong vat chi ctia chung dudi dang duong, glycerol va axit amin
va doi lai thu duoc carbon dioxide, phdt phat va cac hop chat nito [102, 103]. San ho
tiép xtic vi cac tic nhan gay stress moi trudng c6 thé dan dén viée dao thai vi khuin
Zooxanthellae ra khoi mé vat chu. Diéu nay lan lugt lam mat di mau sic cua san ho

trong hién tuong nay, dugc goi 1a tay trang san ho, trong d6 cac mé trong subt ciia
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san ho dé 16 cu trac xuong tring bén trong cia nd. Sy thay doi vé d6 mian, cudng do
anh sang, nhiét do, 6 nhiém, ling dong va bénh tat déu c6 thé anh hudng dén hiéu qua
quang hop ctia Zooxanthellae hodc khién chung bi loai khoi mdi quan hé twong hd
cta chung [102].

Cac co ché sinh 1y ding sau viéc dao thai cac vi sinh vat ndi cong sinh van
dang duoc nghién ciru nhung duoc suy doan co lién quan dén nhiéu phuong phap
tach té bao dong vat hoic té bao da day khoi san ho chu. Trong qué trinh tiy trang,
toan bo té bao da day chtra vi khuén Zooxanthellae c6 thé roi khoi vat chi. Trong cac
truong hop khéc, cac té bao da day s& van con trong cic md ciia vat chil, nhung cac
loai vi sinh vat ¢ trong khong bao c¢6 thé bi ton thuong riéng biét hodc c¢6 thé tach

khoi té bao va di vao méi truong xung quanh [102].

Hinh 1. 18. Hinh anh san hé bj tdy tring
1.5. Gi6i thiéu chung vé hai d6i twong nghién ciu

1.5.1. Gidi thiéu chung vé loai san hé thiiy tirc Millepora dichotoma

Tén khoa hoc: Millepora dichotoma
e Hé théng phan loai

Nganh: Cnidaria (Thich ty bao)

Lép: Hydrozoa

Phan 16p: Hydroidolina

Bo: Anthoathecata

Ho: Milleporidae

Chi: Millepora

Hinh 1. 19. Hinh anh mau Millepora dichotoma
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Pic diém sinh vat

Millepora dichotoma (Forskal, 1775) 1a mot loai sinh vat giéng nhu san ho tao
ran ton tai ¢ dang tap doan véi khung xwong bén trong chtra nhiéu da voi. Cac tap
doan rong téi 60 cm, dudng kinh cac cum tap doan c6 thé dén vai mét. Ban dau, ching
hinh thanh dudi dang 16p vo san hd, bam chit vao chat nén cing [25], [104]. Cac
dang déng can tiép tuc phat trién thanh cac dang ting trudng khac, chang han nhu cac
phién giéng nhu ren, gidng nhu 1a va dang hop. Hinh thic ting truong ma mot cé thé
phét trién thanh phu thudc nhiéu vao d6 sau va vi tri ting trudng ciing nhu d6 duc cua
nudc & mot vi tri nhat dinh [104]. Cac ciu tric mong manh hon, chang han nhu dang
ren, hoat dong t6t hon & viing nude sau hon, it song gié hon, trong khi cac dang hop
c6 thé hoat dong tét hon & méi truong khac nghiét hon [105]. Nhu & cac loai san ho
ludng tinh khac, mot phan qué trinh trao doi chat cia san hd M.dichotoma phu thudc
vao Vi tao cong sinh zooxanthellae. Zooxanthellae cong sinh mang lai cho M.
dichotoma mau sic ruc rd, hd tro ting trudng ciu trac va chu trinh dinh dudng. M.
dichotoma nam trong nganh Cnidaria, c6 nghia 1a ching c6 nang tuyén tring. Tuyén
triing cua ching mang noc doc va gay tir vong cho nhiéu sinh vat, nhung khong giy
tir vong cho con nguoi. Tuy nhién, chiing c6 thé gay bong rat va kich ung da dbi voi
con nguoi [106].

Sinh san

Qua trinh sinh san dién ra tir thang 4 dén thang 5, nhung giao tir ¢4 thé xuat
hién cho dén thang 6. Trong thoi gian sinh san kéo dai nhiéu thang cua ching, c6
nhiéu thoi diém giai phong giao tir khac nhau [25]. Cac giao tir dugc thu tinh s& phan
tan theo dong chay va cudi cung dinh cu dudi day bién dé thiét Iap hoic thém vao céc
tap doan. Sau giai doan séng dang sinh vat phi du cac polyp s& dinh cu va bam vao
chat nén ctng, tré thanh vat chii cua zooxanthellae cong sinh va hinh thanh b xuong
dé voi [25].

Phan bé

M. dichotoma c6 thé duoc tim thay ¢ Bién D6 va khu vuc An Dé Duong-Tay
Thai Binh Duong [107]. Chang 13 loai sinh vat day thuong dugc tim thay & d6 sau
0,2-3 mét [104].
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Tinh hinh nghién ciru trong va ngoai nuwéc vé Lipid caa loai Millepora
dichotoma

Déi vé6i loai M.dichotoma, hién c6 rat it cong trinh nghién ctru vé loai san ho
thuy tirc ndy. Cho dén nay, c6 duy nhat 2 cong trinh quéc té ciia nhom Latyshev va
cs. (1991) va Al Lihaibi va cs. (2002) nghién ctru vé thanh phan axit béo va 16p chat
sap trong lipid tong cta loai M. dichotoma [86, 108] . O Viét Nam, nhom P.Q. Long
va cs ciing nghién ctru vé loai nay tir nhitng ndm 2000, tuy nhién, cac nghién ctru moi
chi ding & nghién ctru vé lipid tong, thanh phan céc axit béo, cac 16p chat lipid ma
chua ¢ nghién ctru ndo di sdu vao nghién ciru thanh phan 16p chat phospholipid phan
cuc cling nhu xac dinh dang phan tu trong 16p phospholipid phan cyc [87, 109, 110].
Dic biét, dén nay chua ¢ cong trinh nao trén Thé gidi va & Viét Nam nghién ciru sdu
vé lipidome ciing nhu theo ddi su bién dong vé thanh phan lipid ctia loai M. dichotoma
theo cac thang trong nam.

Cdc nghién cuu khdc

Nghién ciru vé héa hoc: Co duy nhat mot cong trinh clia nhom nghién ctu
ngudi Philipin (2016) d4 tién hanh khao sat thanh phan héa hoc cua loai san ho thuy
M. dichotoma thu duoc & quan d4o Puerto Galera, Oriental Mindoro, Philippines. Két
qua nghién ciru thu duoc 3 hop chat don gian 1a B-sitosterol (a), triacylglycerol (b),

va wax esters (c) [111].

0

H-C OCR

g

H,C OCR' ¢ RCOOR'
(0]
I

H,C OCR"

a b R, R', R" = linoleic acid, linolenic acid

Hinh 1. 20. Cdu tric ciia p-sitosterol (a), triacylglycerol (b), va wax esters (c) phan
lap tw san ho thuy tire M.dichotoma

Nghién ciru vé hoat tinh sinh hoc: Nam 2006, Liat Abramovitch-Gottlib ciing

cs. da nghién cuu kha nang tao nguyén bao xuong tir san ho thiy ticc Millepora

dichotoma & qui mo6 phong thi nghiém [112].
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1.5.2. Gidi thiéu chung vé loai san hé thiiy tirc Millepora platyphylla

Tén khoa hoc: Millepora platyphylla
e Hé théng phan loai

Nganh: Cnidaria (Thich ty bao)

Lép: Hydrozoa

Phan 16p: Hydroidolina

Bo: Anthoathecata

Ho: Milleporidae

Chi: Millepora

Hinh 1. 21. Hinh anh mau Millepora platyphylla

Pic diém sinh vat

Millepora platyphylla (Hemprich & Ehrenberg, 1834) 1a mdt loai san ho Itra
trong ho Milleporidae, N6 c6 khung xuwong canxi cacbonat va co cac polyp chira chat
ddc co chire nang phong thi va tim kiém thire an. M.platyphylla 1y chat dinh dudng
bang cach tiéu thu sinh vat phu du va thong qua qua trinh cong sinh véi tao
zooxanthellae [12]. Tuy thudc vao méi trudng ctia nd Ma ¢ thé co nhiéu dang va ciu
trdc khéac nhau [113]. Giéng nhu cac loai san hé lira khac, n6 c6 thé ¢ cac dang sinh
truong da dang, bao gém dang nhanh, dang quat, hoac dang dong can [12]. Tuy nhién,
pho bién 1a dang tim hodc dang phién, giup phan biét ching v&i cac loai khac, ching
han nhu Millepora dichotoma va Millepora exaesa [114, 115]. Hinh thai cua loai san
h6 nay khac nhau duya trén méi trudng ma ching sinh séng. Trong khi cac dang dong
cin c6 kha nang chéng lai tac dong ciia song t6t hon, thi cac dang nhanh 16 ra ngoai
dudi tac dong cua soéng pha vo co thé tao diéu kién thuén loi cho su tai tao ctia san hd
thong qua su phan manh [113]. Kich thudc cua cac tap doan M. platyphylla co thé rat
khac nhau, ching thudng c6 do rong tir 200 dén 300 cm va chiéu cao 1én dén 200 cm
[116]. Chlng c6 thé c6 mau vang luc hodc mau nau nhat [117].

Sinh san

Hinh thirc sinh san & M.platyphylla 1a hitu tinh hodc vo tinh. Qua trinh sinh
san hiru tinh & M.platyphylla dién ra bang giai phong chéi sinh san medusoid, tir d6
giai phong giao tir vao nude dé thu tinh bén ngoai [25]. Két qua 1a tao ra 4u trung

planula boi ti do, sau d6 bam ¢ dinh vao chat nén phat trién thanh dang polyp va
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hinh thanh c4u tric voi hoa tir 46 dan hinh thanh tap doan mai [118]. Sinh san vé tinh
xay ra thong qua qua trinh phan manh do tdc dong cua moi truong nhu giong bao,
xam thue sinh hoc [12]. Cac manh dut gdy cua tip doan c6 thé phén tan trong ving
nuée hdn loan, xam chiém cac khu vyc ran san ho gan d6 [113].

Phan bd

Millepora platyphylla phan b rong nhiéu noi, thuong dugc tim thay & An Do
Duong - Thai Binh Duong, c¢6 ca ¢ Bién Do va ¢ Polynesia thudc Phap [115, 116,
119]. Loai ndy thuong xuét hién ¢ ving néng cia dinh ran san ho, & do sau duéi 5
mét, nhung chiing cling co thé dugc tim thay ¢ d6 sau 1én dén 10 mét [12, 117].

Tinh hinh nghién ciru trong va ngoai nwéc vé Lipid cia loai Millepora
platyphylla: Tuong ty loai M. dichotoma cho dén nay, c6 duy nhat 2 cong trinh quéc
té cia nhom Latyshev va cs. (1991) va Al Lihaibi va cs. (2002) nghién ctru vé thanh
phan axit béo va 16p chét sap trong lipid tong. O Viét Nam, nhém nghién ctru Pham
Quéc Long va cs. nghién ctru vé lipid tong, thanh phan céc axit béo, cac 16p chat lipid
loai nay va dén nay chua c6 cong trinh nao trén Thé gi6i va & Viét nam nghién ciru
sdu vé lipidome cling nhu theo ddi sy bién dong vé thanh phan lipid cua loai M.
platyphylla theo cac thang trong nam.

Tir tong quan cac tai lidu da tim hiéu trén, khai quét c6 thé thay: San ho thuy
tirc Millepora 13 ddi twong sinh vat c6 lich sir phat trién 1au dai va thanh céng vé mat
sinh thai, phan bd rong khip cac ving bién trén thé gidi. La thanh vién chinh kién tao
nén cac ran san ho voi vai tro quan trong thir hai chi sau san ho tao ran (Scleractinia).
Tuy nhién, nhitng nghién ctru vé d6i twong sinh vat nay cho dén nay da sé tap trung
vao nghién ctru sinh thai, cic nghién ctru vé thanh phan lipid cta san hé thiy tirc van
con rat méi, sb lidu vé lipid cling nhu axit béo cua cac loai thuoc Millepora con chua
dang ké, mac du thoi gian gan day da co mot s6 nghién ctru qubc té va trong nudc vé
lipid trén ddi tugng ndy nhung méi chi dimg & nghién ctru vé lipid tong, thanh phan
céc axit béo, cac 16p chat lipid ma chua cé nghién ctru nao di sau vao nghién ciru
thanh phan 16p chat phospholipid phan cuc ciing nhu xac dinh dang phan tir trong 16p
phospholipid phén cuec.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Dbi twong nghién ciru 13 hai mau san hd thuy tic Millepora dichotoma va

Millepora platyphylla dugc thu thap trong 12 thang lién tuc ndm 2019, 1 1an/thang
tai cac ving bién Nha Trang, Khanh Hoa (Hinh 2.1). Mau duoc dinh tén boi PGS.

TS. Hoang Xuan Bén va cac cong su tai Vién Hai Duong hoc - Nha Trang.

7 2
&.-_-‘ ki

Hinh 2.1. San hé thuy tirc M.platyphylla (B75) va M.dichotoma (B76)

2.2. Phwong phép nghién ciru

2.2.1. Phwong phdp thu va bdo quéin méu
Cac mau nghién ctru dugc thu thap bang phuong phap 1in st dung thiét b 1an
SCUBA. Mau sau khi thu dugc van chuyén trong nudc bién bang thiét bi c6 mai che,
nham tranh tiép xUc nhiéu v4i anh néng mit troi va ludn duy tri ¢ nhiét do 6n dinh.
Sau qué trinh thu mau, mau duoc dem vé phong thi nghiém, loai bo tap/cin ban va
bao quan & nhiét do -18°C. Mau duoc luu giir tiéu ban tai Vién Hai duong hoc - Nha
Trang.
2.2.2. Phwong phdp chiét va xdc dinh ham lwong lipid tong
Chiét lipid tong theo phuong phap cua Folch J.F. [64]. Phuong phap nay
duoc str dung thuong quy cho san ho tai phong thi nghiém.
Thuc nghiém duoc tién hanh tai Phong thi nghiém Héa sinh hitu co - Vién
Héa hoc cac hop chit thién nhién.

Mau tuoi ciia 2 loai san ho thuy tic Millepora platyphylla va Millepora

dichotoma duoc rira sach, thim kho nudc, duoc cat nho dén kich thudce thich hop.
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Chiét miu bang hé dung moéi CHClz:MeOH ti 16 2:1 (v:v) (10 g mAu twoi dung 30 ml
hdn hop dung méi) dé & 4°C, chiét 1ap 2 1an. B6 sung 35 ml H20 va 30 ml CHCls dé
toan bo dich chiét duoc phan 16p. Lép lipid (bén duéi) duge thu hoi va 1am khan bang
Na2SOa4trong 3h, loc bo mudi, dich chiét thu dugc ¢6 can loai bo dung moi bﬁng thiét
bi quay cat chan khong thu dugc dich ¢6 cta lipid tong. Dung can phan tich (d6 chinh
xac 10g) dé can tinh khéi luong lipid tong, ham lwong lipid tong duoc xac dinh bang
phan tram khéi luong lipid thu dugc so v6i khéi lwong mau twoi/khd ban dau. Bao
quan lipid tong trong dung méi CHCls tai nhiét d6 -18°C.
2.2.3. Phwong phdp xdc dinh thanh phin va ham lwong cac axit béo

Axit béo dugc methyl hoa sang dang methyl ester bang tic nhan HoSO4/MeOH
2%. Hon hop methyl ester cua axit béo duoc phan tich trén may sic ky khi GC va sic
ky khi két ndi khdi phé GC-MS, sir dung thu vién pho chuan NIST dé so sanh [120,
121]. May sic ky khi (GC) hiang Shimadzu (Kyoto, Nhat Ban) véi detector ion
héa ngon ltra (FID), c6t mao quan Supercowax 10 (Supelco, Bellefonte, PA,
USA), kich thude ¢ot 30 m x 0.25 mm ID. Khi mang He véi téc d 30 cm/s. May
sic ky khi két ndi khéi phd (GC-MS) hang Shimadzu GC-MS QP5050A (Kyoto,
Nhat Ban), cot sic ki MND 5s (Supelco, Bellefone, PA, USA) véi kich thude cot
30m x 0.25 mm ID. Khi mang He v&i toe do khi 1a 30 cm/s.

Thuc nghiém tai Phong Hoa sinh hitu co - Vién Héa hoc cac hop chét thién
nhién va Trung tim Khoa hoc Quéc gia vé sinh vat bién, Vién HLKH Lién bang

Nga.

Methyl héa: Liy 10 mg mau lipid tong cua 2 loai san ho thuy tic Millepora
dichotoma, Millepora platylphylla, dem théi khé dung mdi, bd sung 2 ml
H2S04/MeOH 2%, lic k¥, dé o nhiét ¢ 80°C trong vong 2h, dé ngudi téi nhiét do
phong, bo sung thém 1 ml H20 va 2 ml n-hexane, dé phan 16p, hit 16p phia trén,
1am khan bang Na2SOs, loc bo mubi va cat loai dung moi. Hon hop thu dugc hoa
tan trong n-hexane, tinh sach hdn hgp methyl ester clia axit béo trén ban mong
diéu ché voi hé dung mdi n-hexane:Et.0 (90:10, v:v), cat ria ban méng, phun
thudc thir H2SO4/MeOH 5% dé phat hién vét chat, ghép lai ban mong nhu cii dé
phat hién vung chat, cao phﬁn silica gel co chat, rira hép phu béng hon hop dung
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moi n-hexane:Et20 (80:20, v:v), cd quay loai bo dung moi thu dugc metyl ester
cua céc axit béo (FAME). Hon hop FAME dugc hoa tan trong n-hexane va phan
tich trén may GC va sic ky khi két ndi khoi phd GC-MS, st dung thu vién phod
chuan NIST dé so sanh.

2.2.4. Phwong phdp xdc dinh thanh phan va ham lwong cdc l6p chit lipid
Phan tich dinh luong str dung phuong phap sic ky ban mong va chuong trinh
phan tich hinh anh Sorbfil TLC Videodensitometer DV [121].

Thuc nghiém tai Phong Hoéa sinh hitu co - Vién Hoa hoc cac hop chét thién
nhién. Lipid tong caa hai loai san hé thay tic Millepora platyphylla va Millepora
dichotoma duoc dwoc cham trén ban mong 1 chiéu silicagel (6 x 6 cm) 3 vét véi nong
do6 5ul, 10ul, 15pl chay trén hé dung méi n-hexane:Et,O:CH3;COOH (80:20:1, v:v:v),
hién hinh bang H2SO4/MeOH 10%. Say ban mong & nhiét d6 240°C trong thoi gian
10 phdat, scan trén may Epson Perfection 2400 PHOTO (Nagano, Nhat Ban) véi thang
mau xam, do phan giai theo kich thuéc tiéu chuan dé thu dwoc hinh anh ban mong.
Phan tram cua cac 1op chat trong lipid tong duogc xac dinh sir dung chuong trinh phan
tich hinh anh Sorbfil TLC Videodensitometer DV.

2.2.5. Phwong phdp xdc dinh thanh phin va ham lwong cdc Iép chit
phospholipid
Phan tich dinh tinh cdc I6p chat phospholipid: Sit dung phuong phap sic ky
16p mong 2 chiéu. Lipid tong ctia 2 loai san hd nghién ctru dwgce chim 1én ban mong
Sorbfil (6 cm x 6 cm, Sorbfil, Krasnodar, LB Nga) v6i ham luong 5pl, chay lan luot
trong hai hé dung moi véi hé thir nhat A: CHCls:MeOH:CsHg:28%NH,OH
(70:30:5:1, theo thé tich), chay xong sdy kho, tiép tuc chay trong hé dung méi B:
CHCl3:MeOH:(CH3)2CO:CH3COOH:H20 (70:30:5:5:2, theo thé tich). Sau khi sy
khé, hién hinh véi thude thir ninhydrin 0,2% trong BuOH & 100°C, xé4c dinh cac 16p
chit PE, PS, CAEP. Tiép theo su dung thude thir molybdate xac dinh cac 16p chét
PC, PI.

Phan tich dinh lwong cdc 16p chat phospholipid: Lipid tong cta 2 loai san hd
thuy tec M.platyphylla va M.dichotoma duoc phan tich trén ban mong Sorbfil (10
cm x 10 cm, Krasnodar, LB Nga); vo1 h¢ dung méi1 CHClI3:MeOH:CeHe:28%NH4OH
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(70:30:5:1, theo thé tich), hién hinh véi thudc thir Ho.SO4/MeOH 5% ¢ nhiét do
200°C. Ban mong thu dugc dugce scan hinh anh trén may Epson Perfection 2400
PHOTO (Nagano, Nhét Ban) véi do phan giai va kich thudc tiéu chuan. Phan trim
cua cac lop chét phospholipid dugc xac dinh dua trén sy do dién tich va cuong do
mau trong chuong trinh phan tich hinh anh Sorbfil TLC Videodensitometer DV,
Krasnodar, LB Nga [121].

2.2.6. Phwong phdp xdc dinh cdc dang phéin tiv 16p chit lipid phén cuc
Viéc xé4c dinh ham lugng va cau tric cac dang phan tir duoc thuc hién theo
phuong phép cua Imbs A.B. cung cong su (2015, 2017) va Sikorskaya cung cong su
(2018) [120, 122, 123]. Sir dung may sac ki long hiéu ning cao két nbi phd khéi phan
giai cao (HPLC- HRMS).
Thuc nghiém tai Trung tdm Khoa hoc Quéc gia vé sinh vt bién, Phan vién

Vién Pong, Vién HLKH Lién bang Nga.

Lipid tong duoc bom ty dong vao hé théng sic ky 1ong hiéu ning cao (HPLC)
ctia hang Shimadzu Prominence v4i 2 bom ap suat cao, 10 CTO-20A, thiét b truyén
dan CBM-20A, thiét bj khir khi DGU-20A3. Céc 16p, phén 16p trong lipid tong duoc
tach trén cot Shim-Pack diol (4,6 mm x 50 mm, kich thudc hat 5 pm) (Shimadzu,
Nhat Ban) bang cach str dung hé thong sic ky Nexera-e (Shimadzu, Nhat Ban) trong
hé dung méi A: n-hexan/2-propanol/axit formic/(CoHs)sN (82/17/1/0,08, theo thé
tich) va hé dung méi B: 2-propanol/H20/axit formic/(C2Hs)sN (85/14/1/0,08, theo thé
tich). Ham luong va cdu tric cia cac dang phan tir, cac nhom chét ¢ cac phan 16p
trong lipid phan cyc ctia mau san ho thily tirc duoc phat hién bang bay ion c6 do phan
giai cao theo thdi gian luu ctia phép do khdi phd, str dung thiét bi phd khdi phan giai
cao (HRMS) LC/MS-IT-TOF (Shimadzu, Nhat Ban), qua trinh phan tich dugc thyc
hién trong ché d¢ ion hoa phun mu dién tir (ESI) v6i nhan dang ddng thoi cac tin hidu
cua ion duong va am. Qua trinh quét dugc thuc hién trong pham vi m/z 100-1200. Céc
dang phan tir riéng 1é cia lipid phan cuc dugc phat hién bang cach so sanh véi cac
tiéu chuan xac thyc trén phian mém xt Iy Shimadzu LC-MS (v.3.60.361), mdi manh
ion trong MS va MS/MS di c6 tinh sai s6 tuyét ddi (difference). Sau khi kiém tra sai
s6 cuia cac ion, cung v6i dd boi cua lién két va dang phan tir thoa mén chung t6i s&

chon va xac dinh dugc dang phan tr. Qué trinh dinh lugng céc loai phan tir cua mdi
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16p chét lipid phan cuc duoc tinh toan theo dién tich mdi pic chét thu duoc trén phd
1on am va ion duong.

Céac dang phan tir chinh cua phospholipid bao gom: PA, PIL, PS, PE, PC,
CAEP. Khi phan tich bang HPLC thi thr ty cic chit ra ludn duoc giir ¢b dinh, dau
tién 1a PA, PE dén PC, CAEP, PS va cubi 1a PL Khoang tho1 gian luu (Rt) va tha tu
cac nhom chit duoc dwa ra ¢ bang 3.1. Pay 1a diu hiéu dau tién va 13 mot trong nhirng
dau hiéu quan trong dé khoanh ving céc 16p chat PL trude khi di sau vao xac dinh

dang phan tir cua ching.

Bdng 2.1. Khodng thoi gian heu ciia cdc nhém chdt

Phospholipid PA PE PC | CAEP PS Pl

Thoi gian luu (phat) | 3,5-56| 3-6 5-9 6-10 9-13 | 12-18

PhbER D,

b B

i

P8RS

Hinh 2. 2. Khodng thoi gian ciia cdc nhém chat khi sir dung cét Diol

e Dang phan tir phosphatidic acid (PA)

CTPT CxHyNOgP Cx’Hy'NO7P
0 o]
R 0 e
T s OO
0 0] 0]
Diacyl Ankyl acyl hoac ankenyl acyl

Pau phan cuc PA chira goc axit phosphoric (-H2PO4). Ty thudc vao ciu tao cua
dudi khong phan cyc ma PA duoc chia thanh 3 loai: diacyl, ankyl acyl va ankenyl

acyl. Bé xac dinh dang phan tir ciia PA can cir vao 5 dau hiéu:
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()  Thoi gian luu du kién: (3,5- 5,6) + n pht.
(i)  Trén event 3 xuat hién ion [M-H]", m/z caa ion nay la sé l¢.
(iii)  Trén event 1, khong co6 ion dwong [M+H]* va dang adduct [M+Na]".
(iv) Khdi luong phan tir ty thudc vao cdu tao cta dudi khong phan cuc, thudng
nam trong khoang m/z 600 - 1000 Da.
(v)  Cong thuc phan tir trong tng co dang -OgP hoac -O-P.
Cic dir kién pho khoi:

+ Loai san ho thuy tirc M.dichotoma: c¢6 02 dang phan tir PA xac dinh theo gia
tri khoi luong tang dan va thoi gian luu (Rt):

Rt 3,32 phat: PA 38:5; MS(-) m/z 707,5046 [M-H]"; MS?(-) m/z 395,2613 [M-
H- C20H4002], 377,2456 [M-H-C20H1002-H20] .

Rt 3,26 phlt: PA 42:4; MS(-) m/z 779,5561 [M-H]"; MS?(-) m/z 465,2961 [M-
H-C20H4002]", 447,2864 [M-H-C22H3602],, 311,2932 [CooH3902]" va 331,2630
[C22H3502].

+ Loai san ho thuy tic M.platyphylla: c6 2 dang phan tir PA xac dinh theo gia
tri khoi luong tang dan va thoi gian luu (Rt):

Rt 3,32 phit: PA 38:5; MS(-) m/z 707,5022 [M-H]"; MS?(-) m/z 395,2320 [M-
H- C20H4002] , 377,2402 [M-H-C20H1002-H20] .

Rt 3,26 phat: PA 42:4; MS(-) m/z 779,5571 [M-H]"; MS?(-) m/z 465,2960 [M-
H-Ca0H4002]" , 447,2787 [M-H-C22H3602] , 311,2942 [C20H3902]" va 331,2618
[C22H3502].

e Dang phan tir phosphatidylethanolamine (PE)

CTPT CxHyNOgP Cx’Hy'NO7P
)OI\ o]
CTCT Ré\)o\/o o) Rg)\l\j.\/o 0
l\ﬂ/ , P:/o Rs” ; F):/o +
0 @ ~ it © ~""NHj
Diacyl Ankyl acyl hoac ankenyl acyl

Pau phan cuc PE chira gbc etanolamin (C2HsN). Tly thudc vao cau tao cua
dudi khong phan cyc, PE dugc chia thanh 3 loai: diacyl, ankyl acyl, ankenyl acyl

hoic plasmalogen. Bé nhan dang phan tir cua PE cin ctr vao 6 dau hiéu:
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(i) Thoi gian Iuu du kién: (3 - 5) + n pht.

(i) Trén event 3 xuat hién ion [M-H] m/z la s chin.

(iii) Trén event 1, xuét hién ion dwong [M+H]* v6i cudng do peak dang ké va
[M+H+EtsN]* véi cudong d6 peak bé nén cé thé khong xuat hién néu ham luong
PE bé.

(iv) Khéi lugng phan tir tiy thudc vao ciu tao cua dudi khong phan cuc,
thuong nam trong khoang m/z 650 - 850 Da.

(v) Cbng thurc phén tir trong tng c6 dang -NOgP hoac -NO-P.

(vi) Trén MS?(-) thudng xuat hién peak axit hoac peak axit mat CO,.

Cic dir kién pho khoi:

+ Loai san ho thuy tirc M.dichotoma: c6 16 dang phan tit PE xac dinh theo gia
tri khoi lwong tang dan va thoi gian luu Rt:

Rt 5,390 phit: PE 38:6; MS(-) m/z 748,5270 [M-H] ; MS2(-) m/z 436,2279
[M-H-C22Hs20], 329,2432 [C22H330,]" va 285,2565 [C22H3302-CO2] .

Rt 5,142 phit: PE 38:5; MS(-) m/z 750,5405 [M-H] ; MS2(-) m/z 438,2947
[M-H-C22Hz20T, 329,2401 [C22H3402-H] VA 285,2576 [C22H3402-CO2-H]' .

Rt 5,128 phit: PE 39:6; MS(-) m/z 762,5413 [M-H] ; MS2(-) m/z 450,2975
[M-H-C22H3;0]", 329,2462 [Ca2H3402-H]" va 285,2565 [C2oH3402-CO2-HJ- .

Rt 5,175 phat: PE 40:7; MS(-) m/z 774,5410 [M-H] : MS%(-) m/z 464,3110
[M-H-C22H300]", 327,2212 [CazHs202-H]" va 283,2409 [C22H3202-CO2-H] .

Rt 4,947 phat: PE 40:6; MS(-) m/z 776,5552 [M-H] ; MS%(-) m/z 464,3123
[M-H-C22H320]7, 446,3026 [M-H-C22H3402]", 329,2485 [C22H3402-H] va 285,2583
[C22H3402-CO2-H] .

Rt 7,025 phat: PE 40:6; MS(-) m/z 790,5344 [M-H] ; MS?(-) m/z 478,3237
[M-H-C22H3,0]", 329,2571 [Ca2Hs402-H]" va 285,2510 [C22Hs402-CO2-HJ- .

Rt 5,920 phat: PE 40:6; MS(-) m/z 790,5370 [M-H] ; MS?(-) m/z 478,3230
[M-H-C22H3207", 329,2511 [CazHs402-H]" va 285,2502 [C22Hs402-CO2-H] .

Rt 8,217 phat: PE 40:6; MS(-) m/z 790,5422 [M-H] : MS%(-) m/z 478,2928
[M-H-C22H320]", 329,2535 [C22H3402-H]" va 285,2725 [C22H3402-CO2-H]" .

Rt 4,658 phit: PE 41:6; MS(-) m/z 790,5720 [M-H] ; MS%(-) m/z 478,3237
[M-H-Czz Hs20T, 329,2571 [C22H3402-H] va 285,2510 [C22H3402-CO,-H]- .
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Rt 5,783 phut: PE 40:5; MS(-) m/z 792,5549 [M-H] ; MS2(-) m/z 329,2401
[C22H3402-H].

Rt 5,180 phut: PE 40:4; MS(-) m/z 794,5659 [M-H] ; MS?(-) m/z 480,3061
[M-H-C22H340]7, 331,2627 [C22H3602-H] va 283,2611 [C1sH3602-H] .

Rt 4,160 phuat: PE 41:6; MS(-) m/z 804,5518 [M-H] ; MS?(-) m/z 492,3160
[M-H-C22H32077, 329,2432 [C22H3402-H] va 285,2617 [C22H3402-CO2-H] .

Rt 3,597 phut: PE 42:6; MS(-) m/z 818,5663 [M-H] ; MS?(-) m/z 506,3001

Rt 5,147 phat: PE 42:4; MS(-) m/z 822,5940 [M-H] ; MS?(-) m/z 508,3432
[M-H-C22H34077, 331,2621 [C22H3602-H] va 311,2909 [C20H4002-H]- .

Rt 18,18 phut: LPE 22:5; MS(-) m/z 526,2905 [M-H] ; MS?(-) m/z 329,2501
[C22H3402-H]", m/z 285,2611 [C22H3402-CO2-H] .

Rt 18,86 phut: LPE 22:6; MS(-) m/z 524,2730 [M-H] ; MS?(-) m/z 327,2410
[C22H3202-H]7, m/z 283,2415 [C22H3202-CO2-H] .

+ Loai san ho thuy tirc M.platyphylla: ¢6 18 dang phan tr PE xac dinh theo gia
tri khoi lwong tang dan va thoi gian luu Rt:

Rt 3,82 phat: PE 35:2; MS(-) m/z 714,5442 [M-H] ; MS(+) m/z 716,5539
[M+H]*, 817,6731 [M+H+EtsN]*; MS?(-) m/z 464,3101 [M-H-Ci7H3007,
276,2302[C17H3102].

Rt 3,91 phat: PE 36:2; MS(-) m/z 742,5371 [M-H]"; MS?(-) m/z 492,3095 [M-
H-C17H300], 276,2317 [C17H3102].

Rt 3,91 phat: PE 38:6; MS(-) m/z 748,5287 [M-H]"; MS?(-) m/z 436,2801 [M-
H-C22H3407], 329,2503 [C22H3402-H] va 285,2606 [C22H3402-CO2-H] .

Rt 3,79 phut: PE 38:5; MS(-) m/z 750,5405 [M-H]"; MS?(-) m/z 438,2903 [M-
H-C22H3407], 329,2508 [C22H3402-H] va 285,2607 [C22H3402-CO2-H] .

Rt 3,70 phit: PE 39:6; MS(-) m/z 762,5413 [M-H] ; MS?(-) m/z 450,2975 [M-
H-C22H3407], 329,2462 [C22H3402-H] va 285,2565 [C22H3402-CO2-H] .

Rt 3,82 phut: PE 40:7; MS(-) m/z 774,5410 [M-H] ; MS?(-) m/z 464,3110 [M-
H-C22H300], 327,2212 [C22H32,02-H] va 283,2409 [C22H3202-CO2-H] .

Rt 3,67 phat: PE 40:6; MS(-) m/z 776,5581 [M-H]"; MS?(-) m/z 464,3105 [M-
H-C22H320], 446,3014 [M-H-C22H3402],, 329,2513 [C22H3402-H]" va 285,2597
[C22H3402-CO2-H] .
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Rt 3,43 phit: PE 41:6; MS(-) m/z 790,5720 [M-H] ; MS?(-) m/z 478,3210 [M-
H-C22H320]7, 329,2495 [C22H3402-H] va 285,2605 [C22H3402-CO2-H] .

Rt 3,76 phit: PE 40:6; MS(-) m/z 790,5370 [M-H] ; MS?(-) m/z 478,2935 [M-
H-C22H3207], 329,2435 [C22H3402-H] va 285,2615 [C22H3402-CO2-H] .

Rt 4,21 phit: PE 40:6; MS(-) m/z 790,5344 [M-H] ; MS?(-) m/z 329,2423
[C22H3402-H] , 285,2625 [C22H3402-CO2-H] .

Rt 4,45 phit: PE 40:6; MS(-) m/z 790,5422 [M-H] ; MS?(-) m/z 478,2930 [M-
H-C22H3207, 329,2534 [C22H3402-H] va 285,2735 [C22H3402-CO2-H] .

Rt 3,52 phuat: PE 40:5; MS(-) m/z 792,5549 [M-H] ; MS?(-) m/z 329,2509
[C22H3402-H] , 285,2565 [C22H3402-CO2-H] .

Rt 4,03 phit: PE 40:4; MS(-) m/z 794,5648 [M-H] ; MS?(-) m/z 480,3145 [M-
H-C22H360], 331,2708 [C22H3602-H] va 283,2642 [C1gH3502] .

Rt 3,79 phut: PE 41:6; MS(-) m/z 804,5491[M-H] ; MS?(-) m/z 492,3432 [M-
H-C22H3207, 329,2521 [C22H3402-H] va 285,2634 [C22H3402-CO2-H] .

Rt 3,55 phit: PE 42:6; MS(-) m/z 818,5663 [M-H] ; MS?(-) m/z 506,3223 [M-
H-C20H4002]", 329,2530 [C22H3402-H] va 285,2611 [C22H3402-CO2-H] .

Rt 3,76 phit: PE 42:4; MS(-) m/z 822,5940 [M-H] ; MS?(-) m/z 508,3420 [M-
H-C22H340], 331,2643 [C22H3602-H]  va 311,2918 [C20H1002-H] " .

Rt 15,28 phit: LPE 22:5; MS(-) m/z 526,2905 [M-H] ; MS2(-) m/z 329,2501
[C22H3402-H]7, m/z 285,2611 [C22H3402-CO2-H] .

Rt 16,07 phat: LPE 22:6; MS(-) m/z 524,2730 [M-H] ; MS?(-) m/z 327,2410
[C22H3202-H]7, m/z 283,2415 [C22H3202-CO2-H] .

e Dang phan tir phosphatidylcholine (PC)

CTPT CxHyNOgP Cx'HyNOP
O o)
Rz/ll\o R4 0
CTCT R o) o O o) o_ O
1\"/ \)\/ \PZO , Ry” \)\/ jp\'o ,
o) 0 V\/N"\ 0 V\/NJr\

Diacyl Ankyl acyl hoac ankenyl acyl
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Dau phan cuc PC chira goc choline (CsH1oN). Ty thudc vao ciu tao cta dudi
khéng phéan cuc, PC duoc chia thanh 3 loai: diacyl, ankyl acyl, ankenyl acyl hoic
plasmalogen. Dé nhan dang phan ti caa PC can ctr vao 6 dau hiéu:

(i) Thoi gian luu du kién: (5 - 9) + n phat.

(ii) Trén event 3 khdng xuat hién ion [M-H]", thay vao d6 13 cac ion [M+HCOOT
va [M-CHs]" véi m/z 1a s6 chan,

(iii) Trén event 1, xuat hién ion dwong [M+H]* Vi cudng do peak 16n nhat
v6i m/z 1a sb chan.

(iv) Khéi lugng phan tir tly thudc vao cau tao cia dudi khong phan cuc,
thuong nam trong khoang m/z 700 - 900 Da.

(v) Cdng thac phéan ta teong tng cé dang -NOsP hoac -NO-P.

(vi) Trén MS?(-)cua ion [M+HCOO] thuong xuat hién peak [M-CHs]" cach
nhau 60 Da.

Nhu vay CTPT cua PE va PC giéng nhau, khoang thoi gian luu du kién gan nhau
nén dé bi nham giita hai dang. Can xem xét ki dau hiéu sb (ii), (iii) va (iv) dé khong bi
nham Ian.

Cic dir kién pho khoi:

+ Loai san ho thuy tirc M.dichotoma: ¢6 18 dang phan tir PC xac dinh theo gia
tri khoi lwong tang dan va thoi gian luu Rt:

Rt 7,385 phit: PC 37:6; MS(+) m/z 778,5818 [M+H]*; MS(-) m/z 822,5938
[M+HCOOT, m/z 762,5066 [M-CHs]"; MS%(-) [M-CHs] m/z 285,2576 [C22H2402-
HCOO]", m/z 329,2489 [C22H3402]", m/z 450,2471 [M-CH3-C22H320].

Rt 7,097 phit: PC 38:6; MS(+) m/z 792,5894 [M+H]*; MS(-) m/z 836,5753
[M+HCOOT],, m/z 776,5538 [M-CHs]; MS2(-) [M-CHs] m/z 283,2411 [Cz2H3:0:-
CO2]", m/z 327,2315 [Ca2Hz202]", M/z 466,8305 [M-CHa-C22H200]-.

Rt 6,500 phit: PC 38:5; MS(+) m/z 794,6051 [M+H]*; MS(-) m/z 838,5927
[M+HCOOT, m/z 778.5714 [M-CHs]; MS2(-) [M-CHs]" m/z 285,2574 [C22H3402 -
CO2]", Mz 329,2472 [C22H3405]", m/iz 466,3258 [M-CH3-C22H320]-.

Rt 8,217 phat: PC 38:6; MS(+) m/z 806,5693 [M+H]*; MS(-) m/z 850,5586
[M+HCOOT", m/z 790,5363 [M-CHs]: MS%(-) [M-CHs]" m/z 327,2310 [C22H2202]",
m/z 480,3101 [M-CH3s-C22H300].
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Rt 7,862 phut: PC 38:5; MS(+) m/z 808,5829 [M+H]*; MS(-) m/z 852,5763
[M+HCOOT, m/z 792,5479 [M-CHs]"; MS?(-) [M-CH3] m/z 255.2352 [C16H3202],
m/z 405,2874 [M-C2H4N(CHa)3-C22H320]", m/z [M-C16H300]".

Rt 6,518 phut: PC 40:6; MS(+) m/z 820,6146 [M+H]*; MS(-) m/z 864,6068
[M+HCOQT, m/z 804,5796 [M-CHs]"; MS?(-) m/z 285,2500 [C22H340.-HCOQ], m/z
329,2478 [C22H3402]", m/z 494,3572 [M-C1sH360].

Rt 6,287 phat: PC 40:5; MS(+) m/z 822,6338 [M+H]*; MS(-) m/z 866,6196
[M+HCOO], m/z 804,5674 [M-CHs]"; MS?(-) m/z 285,2510 [C22H3402,-HCOO].

Rt 7,937 phat: PC 40:7; MS(+) m/z 832,5787 [M+H]*; MS(-) m/z 876,5750
[M+HCOOT]", m/z 816,5489 [M-CHs] ; MS?(-) m/z 281,2422 [C1gH3402] .

Rt 7,627 phut: PC 40:6; MS(+) m/z 834,5922 [M+H]*; MS(-) m/z 878,5860
[M+HCOO], m/z 818,5658 [M-CHs]"; MS?(-) m/z 285,2510 [C22H340,-HCOQ].

Rt 19,69 phut: LPC 16:0e; MS(+) m/z 482,3598 [M+H]"; MS(-) m/z 526,3463
[M+HCOOQ]", m/z 466,3301 [M-CHjs]".

Rt 20,20 phat: LPC 16:0; MS(+) m/z 496,3424 [M+H]"; MS(-) m/z 540,3233
[M+HCOO], m/z 480,1015 [M-CHzs] .

Rt 19,03 phut: LPC 18:0e; MS(+) m/z 510,3906 [M+H]"; MS(-) m/z 554,3773
[M+HCOOQ], m/z 494,3601 [M-CHjs] .

Rt 19,75 phut: LPC 18:0; MS(+) m/z 524,3681 [M+H]*; MS(-) m/z 568,3564
[M+HCOOQ]", m/z 508,3364 [M-CHjs]".

Rt 19,21 phat: LPC 20:0; MS(+) m/z 552,3997 [M+H]*; MS(-) m/z 596,3894
[M+HCOOQ]", m/z 536,3676 [M-CHs] .

Rt 20,14 phut: LPC 22:6; MS(+) m/z 568,3387 [M+H]"; MS(-) m/z 612,3234
[M+HCOOQ], m/z 552,3031 [M-CHjs] .

Rt 19,83 phut: LPC 22:5; MS(+) m/z 570,3569 [M+H]"; MS(-) m/z 614,3390
[M+HCOQ]", m/z 554,3195 [M-CHjs]".

+ Loai san ho thuy tirc M.platyphylla: c6 16 dang phan tir PC xac dinh theo gia
tri khdi luong tang dan va thoi gian luu Rt:

Rt 5,38 phat: PC 37:6; MS(+) m/z 778,5818 [M+H]*; MS(-) m/z 822,5628
[M+HCOO], m/z 762,5443 [M-CHs]; MS?(-) [M-CHs] m/z 285,2576 [C22H340,-
HCOO]", m/z 329,2489 [C22H3402]", m/z 450,2471 [M-CH3-C22H320]".
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Rt 5,14 phat: PC 38:6 ; MS(+) m/z 792,5876 [M+H]*; MS(-) m/z 836,5751
[M+HCOOT, m/z 776,5546 [M-CHs]; MS?(-) [M-CHs] m/z 283,2411 [C22H320,-
COz2]", m/z 327,2315 [C22H3202]", m/z 466,3261 [M-CH3-C22H300].

Rt 4,78 phat: PC 38:5; MS(+) m/z 794,6037 [M+H]*; MS(-) m/z 838,5902
[M+HCOOQ], m/z 778.5705 [M-CHs]; MS?(-) [M-CHs]" m/z 285,2574 [C22H340,-
CO2] , m/z 329,2472 [C22H3402]", m/z 466,3258 [M-CH3s-C22H320]".

Rt 6,01 phut: PC 38:6; MS(+) m/z 806,5693 [M+H]*; MS(-) m/z 850,5585
[M+HCOOQ], m/z 790,5367 [M-CHs] ; MS?(-) [M-CHs]" m/z 480,2976 [M-CHa-
C22H300], m/z 327,2278 [C22H3202]", m/z 283,2419 [C22H3202 - CO2].

Rt 5,71 phat: PC 38:5; MS(+) m/z 808,5829 [M+H]*; MS(-) m/z 852,5721
[M+HCOO], m/z 792,5511 [M-CHs]; MS?(-) [M-CHs] m/z 480,2976 [M-CHa-
C22H300]", m/z 329,2437 [C22H3402]" m/z 285,2565 [C22H3402- CO2]".

Rt 4,51 phat: PC 40:6; MS(+) m/z 820,6146 [M+H]*; MS(-) m/z 864,6068
[M+HCOO], m/z 804,5621 [M-CHs] ; MS?(-) m/z 494,3518 [M-CisH360]", m/z
283,2419 [C22H3202-HCOO].

Rt 4,39 phat: PC 40:5; MS(+) m/z 822,6321 [M+H]*; MS(-) m/z 866,6188
[M+HCOO], m/z 806,5965 [M-CHs]; MS?(-) m/z 494,3572 [M-CagH3s0],, m/z
329,2478 [C22H3402]", m/z 285,2610 [C22H3402-CO2]" .

Rt 5,80 phat: PC 40:7; MS(+) m/z 832,5787 [M+H]*; MS(-) m/z 876,5751
[M+HCOOQT", m/z 816,5491 [M-CHs]" ; MS?(-) m/z 281,2402 [C1sH3402] .

Rt 5,50 phat: PC 40:6; MS(+) m/z 834,5922 [M+H]*; MS(-) m/z 878,5844
[M+HCOOQ], m/z 818,5655 [M-CHs]; MS?(-) m/z 283,2510 [C22H3202-CO2] .

Rt 18,48 phut: LPC 16:0e; MS(+) m/z 482,3598 [M+H]*; MS(-) m/z 526,3463
[M+HCOOQ]", m/z 466,3301 [M-CHz] .

Rt 19,29 phut: LPC 16:0; MS(+) m/z 496,3424 [M+H]*; MS(-) m/z 540,3233
[M+HCOOT, m/z 480,1015 [M-CHs] .

Rt 17,49 phat: LPC 18:0e; MS(+) m/z 510,3906 [M+H]*; MS(-) m/z 554,3773
[M+HCOOQ]", m/z 494,3601 [M-CHz] .

Rt 18,75 phat: LPC 18:0; MS(+) m/z 524,3681 [M+H]"; MS(-) m/z 568,3564
[M+HCOOY]", m/z 508,3364 [M-CHz] .

Rt 17,76 phut: LPC 20:0; MS(+) m/z 552,3997 [M+H]*; MS(-) m/z 596,3894
[M+HCOO]", m/z 536,3676 [M-CH3] .
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Rt 19,98 phat: LPC 22:6; MS(+) m/z 568,3387 [M+H]*; MS(-) m/z 612,3234
[M+HCOOT, m/z 552,3031 [M-CHs]".
Rt 19,11 phat: LPC 22:5; MS(+) m/z 570,3569 [M+H]*; MS(-) m/z 614,3390
[M+HCOOT, m/z 554,3195 [M-CHs] .
e Dang phan tir phosphatidylserine (PS)

CTPT CxHyNO10P Cx'Hy"NOgP
(@) o
o Ao
CTCT RlYO\)VOtPZO NH Rs/o\)\/o\P:’O NH,
0 HO (6] OH HO/ (@) OH
o) o}
Diacyl Ankyl acyl hoac ankenyl acyl

Dau phan cuc PS chira gbc serine (C3HsNO,). Tuy thudc vao cau tao cua dudi
khéng phan cuc, PS duoc chia thanh 3 loai: diacyl, ankyl acyl, ankenyl acyl hoic
plasmalogen. Bé nhan dang phan tir ciia PS cin ¢t vao 6 dau hiéu:

(i) Thoi gian Iuu du kién: (9 - 13) £ n phdt.

(ii) Trén event 3 xuat hién ion [M-H] m/z 1a s6 chan va ion [M-CsHsNO2-H] m/z
lasé lé.

(iii) Trén event 1, xuat hién ion dwong [M+H]* tuy nhién cudng do peak khong
I6n nén véi nhitng phan tir PS ¢6 ham lugng bé thi khong xuat hién.

(iv) Khéi lugng phan tir tly thuéc vao cau tao cia dudi khong phan cuc,
thuong nam trong khoang 700 - 1000 u.

(v) Cong thurc phan tir tuong tng ¢ dang -NO1oP hoac -NOgP.

(vi) Trén MS?2(-) lubn xuat hién peak [M-H-C3HsNO2].

Cic dir kién phd khoi:

+ Loai san ho thuy tic M.dichotoma: c6 10 dang phan tir PS xac dinh theo gia
tri khoi luong tang dan va thoi gian luu Rt:

Rt 13,32 phat: PS 40:5; MS(-) m/z 836.5369 [M-H] ; MS?(-) m/z 749,5100
[M-H-CsHsNO] .

Rt 12,98 phut: PS 40:4; MS(-) m/z 838,5530 [M-H]"; MS2(-) m/z 751,5250 [M-
H-C3HsNOz]", m/z 437.2665 [M-87-C22H340]", m/z 331.2759 [Cz2H3s02],, m/z
283,2606 [C1sHa502]".
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Rt 12,62 phut: PS 41:4; MS(-) m/z 852,5719 [M-H]"; MS?(-) m/z 765,5369 [M-
H-C3HsNOz]", m/z 451,2777 [M-87-C22H340]", m/z 433,2727 [M-87-C22H3602]", m/z
297,2791 [C19H3802] .

Rt 12,37 phut: PS 42:5; MS(-) m/z 864,5698 [M-H]; MS?(-) m/z 537,6220 [M-
C22H3402].

Rt 12,05 phut: PS 42:4; MS(-) m/z 866,5862 [M-H]; MS?(-) m/z 779,5585 [M-
H-C3HsNO2], m/z 447,2877 [M-H-87-C22H360]", m/z 331,2651 [C22H3602-H], m/z
311,2935 [C20H3902].

Rt 11,63 pht: PS 43:4; MS(-) m/z 880,6031 [M-H]; MS?(-) m/z 793.5735 [M-
H-C3sHsNO:], m/z 461,3018 [M-H-87-C22H3602]", m/z 325,3084 [C21H420:]".

Rt 23,19 phat: LPS 18:0; MS(-) m/z 524,2972 [M-H]", m/z 437,2601 [M-H-
C3HsNO-].

Rt 22,67 phat: LPS 19:0; MS(-) m/z 538,3081 [M-H], m/z 451,2601 [M-H-
C3HsNO2]-.

Rt 21,91 phat: LPS 20:0; MS(-) m/z 552,3261 [M-H]", m/z 465,2898 [M-H-
C3HsNO2]-.

Rt 20,91 phat: LPS 21:0; MS(-) m/z 566,3442 [M-H], m/z 479,3123 [M-H-
CsHsNO2]-.

+ Loai san ho thuy tirc M.platyphylla: c¢6 9 dang phan tir PS xac dinh theo gia
tri khoi lwong tang dan va thoi gian luu Rt:

Rt 9,61 phit: PS 40:4; MS(-) m/z 838,5530 [M-H]; MS?(-) m/z 751,5250 [M-
H-C3HsNOz]", m/z 437.2664 [M-87-C22H340]", m/z 331.2623 [Cz2H3s02],, m/z
283,2606 [C18H3502] .

Rt 9,28 phut: PS 41:4; MS(-) m/z 852,5717 [M-H] ; MS?(-) m/z 765,5369 [M-
H-C3HsNO2]", m/z 451,2777 [M-87-C22H340]", m/z 433,2627 [M-87-C22H3602] ", m/z
297,2791 [C19H3302] .

Rt 9,19 phat: PS 42:5; MS(-) m/z 864,5698 [M-H]"; MS?(-) m/z 777,5421 [M-
H-C3HsNO2]", m/z 465,3077 [M-87-C22H320]", m/z 447,2921 [M-H-87-C22H3402],
m/z 311,2902 [C20H3902]".

Rt 8,89 phut: PS 42:4; MS(-) m/z 866,5852 [M-H]-; MS?(-) m/z 779,5605 [M-
H-C3HsNOz]", m/z 465,3017 [M-H-87-C22H340]", m/z 447,2934 [M-H-87-C22H3602]
m/z 331,2701 [C22H3602-H]", m/z 311,2935 [C20H3902].
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Rt 8,65 phut: PS 43:4; MS(-) m/z 880,6013 [M-H]"; MS?(-) m/z 793.5725 [M-
H-C3HsNO2]", m/z 479,3118 [M-H-87-C22H340]", m/z 467,2512 [M-H-87-C21H4202]
m/z 461,3018 [M-H-87-C22H3602]", m/z 325,3104 [C21H120z]".

Rt 20,35 phat: LPS 18:0; MS(-) m/z 524,2972 [M-H]", m/z 437,2613 [M-H-
C3HsNO2]-.

Rt 20,14 phat: LPS 19:0; MS(-) m/z 538,3081 [M-H], m/z 451,2801 [M-H-
C3HsNO2]-.

Rt 19,87 phat: LPS 20:0; MS(-) m/z 552,3261 [M-H]", m/z 465,2911 [M-H-
C3HsNO2]-.

Rt 19,72 phat: LPS 21:0; MS(-) m/z 566,3442 [M-H], m/z 479,3023 [M-H-
CsHsNO2]-.

e Dang phan tir phosphatidylinositol (P1)

CTPT CxHyO13P Cx'HyO12P
O (0]
RZ/U\O o R4/u\o
CTCT Rl\loro\)\/HZ\/on [ OH R3/O\)\/H(Z)\/P</Z § OH
HO OH Hoﬁ(OH
OH OH
Diacyl Ankyl acyl hoac ankenyl acyl

Dau phan cuc PI chia gbc inositol (CsHi100s). Ty thudc vao cau tao cia dudi
khong phén cuc, PI duogc chia thanh 3 loai: diacyl, ankyl acyl, ankenyl acyl hoac
plasmalogen. Dé nhan dang phan tir ciia PI can ctr vao 5 dau hiéu:

(i) Thoi gian luu dy kién: (14 - 18) + n pht.

(ii) Trén event 3 xuat hién ion [M-H], theo quy tic nitrogen, m/z cta ion nay
la sé lé.

(iii) Trén event 1, khong c6 ion duong [M+H]". C6 dang adduct [M+Na]™, tuy
nhién cuong do peak khéng I6n nén véi nhitng phan tu PI c6 ham lugng bé thi khong
xuét hién.

(iv) Khéi lugng phan tir tly thudc vao ciu tao cua dudi khong phan cuc,
thuong nam trong khoang 800 - 1200 u.

(v) Céng thurc phén tir twong tng 6 dang -O13P hoac -O12P.



53

Cic dir kién phd khéi:

+ Loai san ho thuy tirc M.dichotoma: c6 20 dang phan tir PI xac dinh theo gia
tri khéi lwong ting dan va thoi gian luu Rt:

Rt 16,70 pht: Pl 32:0; MS(-) m/z 795,5340 [M-H]; MS?(-) m/z 377,2411 [M-
H-CsH1005-C16H3202]".

Rt 16,60 phut: PI 33:1; MS(-) m/z 807,5343 [M-H] " ; MS?(-) m/z 377,2511 [M-
H-CsH1005-C17H3202]".

Rt 15,96 phut: Pl 34:0; MS(-) m/z 823,5662 [M-H]"; MS?(-) m/z 405,2772 [M-
H-CsH1005-C16H3202]".

Rt 18,14 phut: Pl 34:2; MS(-) m/z 833,5138 [M-H]"; MS?(-) m/z 391,2242 [M-
H-CeH1005-C18H3202]", m/z 279,2311 [C1s8H3202] .

Rt 15,86 phut: P1 35:1; MS(-) m/z 835,5691 [M-H] ; MS?(-) m/z 567,3212 [M-
H-C17H320]", m/z 405,2814 [M-H-CgH100s-C17H3205].

Rt 16,10 phut: P1 38:5; MS(-) m/z 869,5544 [M-H]" ; MS?(-) m/z 557,3140 [M-
H-C22H3402+H20], m/z 539,2898 [M-H-C22H3402],, m/z 377,2432 [M-CeH100s-
C22H3402].

Rt 17,94 phut: P 38:6; MS(-) m/z 881,5176 [M-H]"; MS?(-) m/z 553,2792 [M-
H-C22H3202]", m/z 391,2297 [M-H-CgH100s5-C22H3205] .

Rt 15,31 phut: P1 40:5; MS(-) m/z 897,5815 [M-H] ; MS?(-) m/z 567,3365 [M-
H-C22H3402]", m/z 405,2779 [M-H-CgH100s-C22H3405] .

Rt 16,54 phit: Pl 40:4; MS(-) m/z 899,5961 [M-H] " ; MS?(-) m/z 567,3415 [M-
H-C22H3602]", m/z 405,2950 [M-H-CgH100s5-C22H3602] .

Rt 17,72 phit: Pl 40:7; MS(-) m/z 907,5277 [M-H]" ; MS?(-) m/z 417,2334 [M-
H-CeH1005 - C22H3202]", m/z 281,2422 [C1gH3402]".

Rt 17,30 phut: P140:6; MS(-) m/z 909,5436 [M-H] ; MS?(-) m/z 599,3143 [M-
C22H300]", m/z 581,3043 [M-C22H3202], m/z 419,2557 [M-CeH1005-C22H3202]", m/z
283,2630 [C18H3602]".

Rt 17,16 phut: P1 40:5; MS(-) m/z 911,5589 [M-H]"; MS?(-) m/z 581,2959 [M-
H-C22H3402]", m/z 419,2563 [M-H-CsH1005-C22H3405] .

Rt 16,66 phut: PI 40:4; MS(-) m/z 913,5772 [M-H] ; MS?(-) m/z 581,3058 [M-
H-C22H3602]", m/z 467,2506 [M-H-CsH1005-C18H3602]" , m/z 419,2554 [M-H-
CeH1005-C22H3602]7, m/z 331,2680 [C22H3602]", m/z 283,2663 [C1sH3602]".
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Rt 16,37 phit: Pl 41:4; MS(-) m/z 927,5918 [M-H] ; MS?(-) m/z 595,8248 [M-
H-C22H3602]", m/z 433,2677 [M-H-CeH1005-C22H3602]", m/z 331,2589 [C22H3602],
m/z 297,2778 [CoH1409P]".

Rt 16,61 phut: Pl 42:6; MS(-) m/z 937,5736 [M-H] ; MS?(-) m/z 311,2931
[C20H4002]" .

Rt 16,38 phut: PI 42:5; MS(-) m/z 939,5932 [M-H]"; MS?(-) m/z 609,3293 [M-
H-C22H3402]", m/z 447,2878 [M-H-CgH100s5-C22H3402]", m/z 311,2916 [C20H4002] .

Rt 16,01 phat: Pl 42:4; MS(-) m/z 941,6092 [M-H]; MS?(-) m/z 627,3518 [M-
H-C22H3:0], m/z 609,3392 [M-H-C2H3602], m/z 447,2876 [M-H-CsH100s5-
C22H3602]", m/z 331,2652 [C22H3602]7, m/z 311,2940 [C20H4002] .

Rt 15,66 phit: Pl 43:4; MS(-) m/z 955,6212 [M-H] " ; MS?(-) m/z 623,3530 [M-
H-C22H3602]", m/z 461,2972 [M-H-CsH1005-C22H3602] , m/z 325,3136 [C21H4202].

Rt 23,95 phut: LP1 20:0//; MS(-) m/z 627,3451[M-H] ; MS?(-) m/z 447,2902
[M-H-CsH1005-H20]7, m/z 311,2910 [C20H4002] .

Rt 24,12 phat: LPI 18:0//; MS(-) m/z 599,3140 [M-H]; MS?(-) m/z 419,2412
[M-H-CesH1005-H20]", m/z 283,2630 [C1sH3602] .

+ Loai san ho thuy tirc M.platyphylla: c6 21 dang phan tr PI xac dinh theo gia
tri khoi lwong tang dan va thoi gian luu Rt:

Rt 13,24 phut: P1 32:0; MS(-) m/z 795,5340 [M-H]"; MS?(-) m/z 377,2402 [M-
H-CsH1005-C16H3202] .

Rt 13,18 phut: Pl 33:1; MS(-) m/z 807,5343 [M-H] " ; MS?(-) m/z 377,2511 [M-
H-CsH1005-C17H3202] .

Rt 15,01 phut: Pl 34:2; MS(-) m/z 833,5138 [M-H]" ; MS?(-) m/z 391,2206 [M-
H-CeH1005-C18H3202]", m/z 279,2255 [C18H3202] .

Rt 12,01 phut: PI 35:1; MS(-) m/z 835,5691 [M-H] ; MS?(-) m/z 567,3214 [M-
H-C17H3202]", m/z 405,2824 [M-H-C¢H1005-C17H320-]".

Rt 14,71 phut: P1 36:4; MS(-) m/z 857,5154 [M-H]" ; MS?(-) m/z 391,2313 [M-
H-CeH1005-C20H3202]".

Rt 12,52 phut: P1 38:5; MS(-) m/z 869,5544 [M-H]" ; MS?(-) m/z 557,3145 [M-
H-C22H320]", m/z 539,2906 [M-H-C22H3402]", m/z 377,2412 [M-CgH1005-C22H3402]".
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Rt 14,86 phut: Pl 38:6; MS(-) m/z 881,5140 [M-H]"; MS?(-) m/z 571,2814 [M-
H-C22H300], m/z 553,2742 [M-H-C2H3202], m/z 391,2227 [M-H-CsH100s-
C22H3202]7, m/z 297,0435 [CoH1409P] .

Rt 14,41 phat: Pl 38:5; MS(-) m/z 883,5282 [M-H] ; MS?(-) m/z 283,2734
[C18H3602]" .

Rt 13,84 phut: Pl 38:4; MS(-) m/z 885,5450 [M-H]-; MS?(-) m/z 581,3145 [M-
H-C20H320,]", m/z 283,2710 [C1sH3602]".

Rt 11,41 phut: P140:5; MS(-) m/z 897,5815 [M-H]" ; MS?(-) m/z 567,3405 [M-
H-C22H3402]", m/z 405,2739 [M-H-CsH100s-C22H3403] .

Rt 14,53 phut: P140:7; MS(-) m/z 907,5277 [M-H]" ; MS?(-) m/z 417,2314 [M-
H-CsH100s - C22H3202]", m/z 281,2435 [C18H3402] .

Rt 13,96 phut: P1 40:6; MS(-) m/z 909,5436 [M-H]" ; MS?(-) m/z 599,3140 [M-
C22H300]7, m/z 581,3133 [M-C22H3202]", m/z 419,2517 [M-H-CsH1005-C22H3.03],
m/z 283,2723 [C1gH3602] .

Rt 13,51 phat: PI 40:5; MS(-) m/z 911,5589 [M-H]"; MS?(-) m/z 581,3011 [M-
H-C22H3402]", m/z 419,2513 [M-H-CeH1005-C22H340-]", m/z 297,04 [CoH1409P]", m/z
283,2610 [C18H3602] .

Rt 13,21 pht: Pl 40:4; MS(-) m/z 913,5750 [M-H]; MS?(-) m/z 581,3058 [M-
H-C22H3602]", m/z 467,2506 [M-H-CsH1005-C18H3602]" , m/z 419,2554 [M-H-
CesH1005-C2o2H3602]7, m/z 331,2680 [C22H3602]7, m/z 297,0311 [CoH1409P], m/z
283,2663 [C18H3602] .

Rt 13,10 phut: Pl 41:4; MS(-) m/z 927,5918 [M-H]"; MS?(-) m/z 595,3208 [M-
H-C22H3602]", m/z 433,2717 [M-H-CeH1005-C22H3602], m/z 331,2732 [C22H3602],
m/z 297,2817 [CoH1409P]".

Rt 13,06 phut: Pl 42:6; MS(-) m/z 937,5736 [M-H]" ; MS?(-) m/z 311,2912
[C20H24002]" .

Rt 12,76 phut: P1 42:5; MS(-) m/z 939,5932 [M-H]"; MS?(-) m/z 609,3313 [M-
H-C22H3402]", m/z 447,2728 [M-H-CsH1005-C22H3402]", m/z 311,2905 [C20H4002]".

Rt 12,65 phut: Pl 42:4; MS(-) m/z 941,6083 [M-H]; MS?(-) m/z 627,3505 [M-
H-C22H340], m/z 609,3421 [M-H-C22H3602], m/z 467,2616 [M-H-CeH100s-
Co0H4002], m/z 447,2912 [M-H-CsH1005-C22H3602] ", m/z 331,2622 [C22H3602]", m/z
311,2941 [C20H4002]", m/z 297,0414 [CoH1409P] .
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Rt 11,62 phit: Pl 43:4; MS(-) m/z 955,6212 [M-H] " ; MS?(-) m/z 623,3514 [M-
H-C22H3602]", m/z 461,2950 [M-H-CsH1005-C22H3602] , m/z 325,3141 [C21H420:].
Rt 20,83 phut: LPI 20:0//; MS(-) m/z 627,3451[M-H] ; MS?(-) m/z 447,2902
[M-H-CeH1005-H20]", m/z 311,2910 [C20H400z2] .
Rt 20,98 phat: LPI 18:0//; MS(-) m/z 599,3140 [M-H]"; MS?(-) m/z 419,2412
[M-H-CeH1005-H20]", m/z 283,2630 [C18H3602] .
e Dang phan tir ceramide aminoethylphosphonate (CAEP)

CTPT CxHyN2OsP
O
Rl_‘(NH
cTCT . _HVZ -
OH

Dé nhan dang phan tir cia CAEP can ctr vao 6 dau hiéu:

(i) Thoi gian luu du kién: (6 - 10) + n phdt.

(i) Trén event 3 xuat hién ion [M-H]" c6 sb khdi lé.

(iii) Trén event 1, xuat hién ion duwong [M+H]*c6 s6 khoi 1¢ véi cudong do Ion
hon [M-H]. Ngoai ra con cé cac adduct [M+H+EtsN]*; [M+H-CoH3NO3P]";
[M+Na]*.

(iv) Khéi luong phan tir tly thudc vao cau tao cia dudi khong phan cuc,
thuong nam trong khoang 550 - 750 u.

(v) Cong thic phan ti teong tng cé dang N2OsP.

(vi) Trén MS?(-) caa ion [M+H]*thuong xuét hién peak [M+H-C2H3zNO3P]*.

Cac dir kién pho khdi:

+ Loai san ho thuy tirc M.dichotoma: c6 11 dang phan tir CAEP xac dinh theo
gia tri khoi luong tang dan va thoi gian luu Rt:

Rt 9,67 phut: CAEP 33:2; MS(-) m/z 627,4842 [M-H] ; MS(+) m/z 749,4944
[M+H+EtsN]* ; MS2(-) m/z 403,2701 [M-H-C15H250]- .

Rt 7,63 phut: CAEP 33:0; MS(-) m/z 631,5170 [M-H]"; MS(+) m/z 753,5172 [
M+H+EtsN]* ; MS?(-) m/z 407,3012 [M-H-C15H250] .
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Rt 9,25 phat: CAEP 34:2; MS(-) m/z 641,4962 [M-H] ; MS(+) m/z 643,5130
[M+H]*; MS2(+) m/z 625,0681 [M+H-H20]*, m/z 519,4909 [M+H-C,HsNOsP]" ;
MS?(-) m/z 403,2741 [M-H-C1sH300]", m/z 255,2295 [C16H2302-H] .

Rt 8,83 phut: CAEP 34:1; MS(-) m/z 643,5115 [M-H]" ; MS(+) m/z 645,5266
[M+H]"; MS2(+) m/z 627,5201 [M+H-H20]*, m/z 521,5087 [M+H-C2HsNOsP]*, m/z
503,4983 [M+H-CoHgNO3sP-H.0]"; MS?(-) m/z 405,2877 [M-H-CiH300], m/z
255,2302 [C16H2302-H] .

Rt 7.27 phat: CAEP 34:0; MS(-) m/z 645,5311 [M-H]" ; MS(+) m/z 647,5438
[M+H]*; MS2(+) m/z 629,5226 [M+H-H20]*, m/z 523,5093 [M+H-C,HsNOsP]" ;
MS?(-) m/z 407,3056 [M-H-C1sH300] .

Rt 9,37 phit: CAEP 35:3; MS(-) m/z 653,4944 [M-H] - ; MS?(-) m/z 415,2689
[M-H-C16H300] .

Rt 8.68 phut: CAEP 35:2; MS(-) m/z 655,5098 [M-H] ; MS?(-) m/z 403,2712
[M-H-C17H3.0] .

Rt 8,29 phut: CAEP 35:1; MS(-) m/z 657,5281 [M-H]- ; MS?(-) m/z 419,3056
[M-H-C16H300] .

Rt 6,98 phit: CAEP 35:0; MS(-) m/z 659,5460 [M-H] - ; MS?(-) m/z 407,3094
[M-H-C17H3.0] .

Rt 8,41 phut: CAEP 36:1; MS(-) m/z 671,5466 [M-H]" ; MS?(-) m/z 405,2812

[M-H-C1gH340] .
Rt 7.81 phit: CAEP 38:2; MS(-) m/z 697,5621 [M-H] ; MS?(-) m/z 403,2610

[M-H-C20H350]" .

+ Loai san ho thuy tac M.platyphylla: c6 12 dang phan tir CAEP xac dinh theo
gia tri khdi lwong ting dan va thoi gian luu Rt:

Rt 6,597 phut: CAEP 33:2; MS(-) m/z 627,4842 [M-H] ; MS(+) m/z 749,4944
[M+H+EtsN]* ; MS?(-) m/z 403,2701 [M-H-C15H2s0] .

Rt 5,250 phat: CAEP 33:0; MS(-) m/z 631,5170 [M-H]"; MS(+) m/z 753,5172
[ M+H+Et:N]* ; MS?(-) m/z 407,3012 [M-H-C15H250] .

Rt 6,285 phat: CAEP 34:2; MS(-) m/z 641,4962 [M-H] ; MS(+) m/z 643,5130
[M+H]*; MS2(+) m/z 625,0681 [M+H-H20]*, m/z 519,4909 [M+H-C,HsNOsP]" ;
MS2(-) m/z 403,2741 [M-H-C16H300]", m/z 255,2295 [C16H2302-H] .

Rt 6,007 phat: CAEP 34:1; MS(-) m/z 643,5115 [M-H] ; MS(+) m/z 645,5266
[M+H]*; MS?(+) m/z 627,5201 [M+H-H.0]*, m/z 521,5087 [M+H-C2HsNO3sP]*, m/z
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503,4983 [M+H-CoHgNO3sP-H.0]*; MS?(-) m/z 405,2877 [M-H-CiH300], m/z
255,2302 [C16H2302-H] .

Rt 5,008 phat: CAEP 34:0; MS(-) m/z 645,5311 [M-H] ; MS(+) m/z 647,5438
[M+H]*; MS2(+) m/z 629,5226 [M+H-H20]*, m/z 523,5093 [M+H-C,HsNOsP]" ;
MS?(-) m/z 407,3056 [M-H-C16H300] .

Rt 6,37 phit: CAEP 35:3; MS(-) m/z 653,4944 [M-H] - ; MS?(-) m/z 415,2689
[M-H-C16H300]" .

Rt 5,930 phut: CAEP 35:2; MS(-) m/z 655,5098 [M-H]" ; MS?(-) m/z 403,2712
[M-H-C17H320] .

Rt 5,762 phut: CAEP 35:1; MS(-) m/z 657,5281 [M-H]" ; MS?(-) m/z 419,3056
[M-H-C16H300] .

Rt 5,762 phit: CAEP 35:1: MS(-) m/z 657,5281 [M-H]" : MS2(-) m/z 405,2901
[M-H-C17H320] .

Rt 4,842 phat: CAEP 35:0; MS(-) m/z 659,5460 [M-H]- ; MS?(-) m/z 407,3094
[M-H-C17H320] .

Rt 5,501 phut: CAEP 36:1; MS(-) m/z 671,5466 [M-H] ; MS?(-) m/z 405,2812
[M-H-C1gH340] .

Rt 5,237 phut: CAEP 38:2; MS(-) m/z 697,5621 [M-H] ; MS?(-) m/z 403,2610
[M-H-C20H350]" .

2.2.7. Phwong phap xdc dinh ham lwong chlorophyll A

Ham luong chlorophyll A dugc thuc hién theo phuong phap cta Parsons va cong
su (1984) [124].

Thuc nghiém tai Phong Hoéa sinh hitu co - Vién Hoa hoc cac hop chét thién
nhién. Mau san ho thiy tirc sau khi thu duoc cho vao lo d6 ngap acetone 90% véi 1
lugng dung moi xac dinh, boc kin che hoan toan anh sang, hodc cho vao hop tdi, dé
& 4°C trong 2 ngdy. Sau 2 ngdy, ldy mau san ho ra khoi dung moéi, phan dich chiét
acetone con lai cho vao dng sach, 1i tim ¢ 4°C, tbc d6 10000 vong trong 15 pht.
Phan dung moéi phia trén d6 ra 6ng nghiém sach, do thé tich (V), va mang do d6 hap
thu quang trén méay quang pho tir ngoai kha kién UV-Vis ¢ cic budc song 663, 630,
647 va 750nm (Abges, Abess7, Absso, Ab7so) (x 3 1an)

Céc s6 liéu duoc tinh theo cong thirc sau:
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Ees3 = (Absess — AbS7s0); Eea7 = (AbSes7 — AbS750); Es30 = (AbSs30 — AbS750)
Ca=11,85 X Ees3 — 1,54 X Ega7 — 0,08 X Es30
Chlorophyll A (mg/g) = Cax V / (m x 10);

Trong d6 V = thé tich acetone (ml), m = khéi luong san hd.
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CHUONG 3. KET QUA VA THAO LUAN

Hai mAu san hé thuy tirc M.dichotoma va M.platyphylla dugc tién hanh nghién

ctru theo so dd chung (hinh 3.1) thu dugc cac két qua:

M3u san ho thay tirc
(M.dichotoma va M.platyphylia)

Hinh 3. 1. So dé nghién ciru chung

- CHCI; : MeOH 2:1 -Can
- Loc, thém H,0, tach chiét - B6 sung dung moi
y A
Phan lap
Pha hitu co ;
Zooxanthellae
- Na,S0,, loc
- C4t loai dung mai
Y Y
- Xac dinh ham lwgn
Lipid téng : ng
chlorophyll A
TLC 2 chiéu,
TLC 1 chigu Thudc thir Ninhydrin, H:PMLE :53344hMe0H 2%,
Molybdate §
Y Y A Y
Xac dinh thanh phan Xac dinh thanh phan Khao sat, nhan dang Methyl
cac lép chat —  céaclép chat trong phéan tir phospholipid este axit
trong lipid téng phospholipid phan cuc phan cuc béo
Phan mém Solfil TLC TLC 1 chiéu, LC/MS -IT-TOF GC
Thudc thi Phan mém Shimadzu LC-MS GC-MS
H,$0,/MeOH 5%, v
Xéc dinh ham lwgng Pol phan mém Solfil TLC —>{ Xéc dinh dang phan tir PA Xéc dinh
thanh phan,
L N T N ham lwong
> Xac dinh ham lwgng ST > Xac dinh ham lwgng PE »  Xac dinh dang phan tir PE axit béo
trong lipid
> Xacdinh ham lwgng FFA | |—>| Xac dinh ham lwgng PC > Xac dinh dang phan tir PC tong
> Xac dinh ham lwgng TAG —>»{ Xac dinh ham lwgng PS » Xac dinh dang phan tlr PS
Xac dinh ham lwgng MADAG Xac dinh ham lwgng PI »  Xac dinh dang phan tir Pl
—>» Xac dinh ham lwvgng WE —>»{ Xac dinh ham lwg'ng CAEP » Xac dinh dang phan tir CAEP

3.1. Nghién ctru thanh phan lipid

3.1.1. Ham lwong lipid tong

Hai miu san hé thity tire M. dichotoma va M. platyphylla duoc tién hanh theo

doi bién dong vé ham luong lipid tong (TL) theo 12 thang trong nim. Két qua xac

dinh ham lugng lipid tong cua cic mau nghién ctru duoc trinh bay trén bang 3.1 va

hinh 3.2.



Bdng 3.1. Ham lwong lipid tong theo 12 thdng cia hai lodi san hé thiy tirc

61

M.dichotoma va M.platyphylla

. Lipid tong * (%)
STT | Thoi diém :
M. dichotoma M. platyphylla
1 Thang 1 0,49 £ 0,06 0,48 £ 0,05
2 Théng 2 0,50+0,12 0,45+ 0,08
3 Théang 3 0,46 +£0,16 0,47 +0,13
4 Théang 4 0,64 + 0,10 0,50 + 0,08
5 Théang 5 0,42 +£0,02 0,51 +0,05
6 Théng 6 0,45+0,15 0,63+0,12
7 Thang 7 0,53+0,16 0,40 £ 0,15
8 Théng 8 0,55+ 0,12 0,54 + 0,06
9 Théang 9 0,48 £ 0,07 0,41 +£0,15
10 Théng 10 0,45+0,15 0,31+0,08
11 Thang 11 0,35+ 0,06 0,30 £ 0,04
12 Thang 12 0,32 +0,08 0,26 + 0,09
Trung binh 0,48 0,44
*: % so voi trong lwong kho
Ham lwgng Lipid téng
0.8
_ 07
X 06
& 0.5
£ o4
E 0.3 B M. dichotoma
T gi = M. platyphylla
0
R R

Hinh 3.1. Biéu do biéu dién ham heong lipid tong theo 12 thing ciia hai lodi san hé
thuy tire M.dichotoma va M.platyphylla
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Tir két qua nghién ctru cho thay, ham luwong lipid téng trung binh trong 12
thang cia 2 mau san hé M. dichotoma va M. platyphylla c6 su chénh léch khong dang
ké v6i gia tri dat duoc 1an luot 13 0,48 % va 0,44 %. Phan tich ANOVA mat chiéu
bang phan mém Microsoft Excel dbi voi ham luong lipid tong caa 2 loai san ho thuy
tac Millepora theo 12 thang trong nam, cho gia tri P value = 0.43 >0.05, két qua nay
cling cho thiy bién dong ham lugng lipid tong gitra 2 loai theo 12 thang khdng c6 sy
sai khac co y nghia théng ké.

Dbi voi mau san hé thuy tre M. dichotoma, ham luong TL dao dong trong
khoang 0,32-0,64% so v&i trong lugng kho. TL ¢6 ham luong cao tur thang 1 dén
thang 10, v6i gia tri trong khoang 0,41-0,64%, ham luong TL thap nhat 13 0,32-0,35%
& 2 thang cudi nam. O nhimng thang dau nam, ham luong TL ting dan trong cac thang
1-3 v&i cac gid tri 1an luot 13 0,49; 0,50; 0,46% va cao nhat ¢ thang 4, ham luong TL
dat 0,63%. TL giam manh & thang 5 (0,42%) va tang dan tré lai & cac thang 6 (0,45%),
thang 7 (0,53%), thang 8 (0,55%). Thang 9 (0,48%), thang 10 (0,45%) ham lugng TL
bat dau giam dan va TL dat gia tri thdp nhat ¢ thang 11 (0,35%) va thang 12 (0,32%).

Dbi v6i mau san ho thuy tae M. platyphylla, ham luong lipid tong dao dong
trong khoang 0,26 - 0,63% so véi trong luong kho. Ham lugng lipid tong dat gia tri
cao nhét & cac thang, tir thang 1 dén thang 9, véi gid tri trong khoang 0,40-0,63% va
thap nhat dat 0,26 - 0,31% & 3 thang cudi nam. Ham luong TL trong cac thang 1-5
kha cao voi céac gia tri lan luot 13 0,48%, 0,45%, 0,47%, 0,50%, 0,51% trong d6, TL
dat gia tri cao nhat vao thang 6 (0,63%). Pén thang 7, ham luong TL giam manh
(0,40%). Thang 8 (0,54%) ham lugng TL ting tro lai va giam dan tir thang 9 (0,41%),
thang 10 (0,31%), thang 11 (0,30%), dén thang 12 ham luong TL dat gia tri thap nhat
14 0,26%.

Nhin chung, két qua phan tich vé ham luong TL trong san ho thay tirc
Millepora cho thiy, ¢ ca hai mau nghién ctru ham luong TL c6 xu thé ting & céac
thang dau nim va mua hé; giam vao cac thang mua dong. Khi so sanh ham lugng
lipid tong cua 2 loai san ho thuy tirc nay v6i ham luong lipid tong cta cac loai san ho
thudc 16p Anthozoa, ching t6i nhan théy réng, c6 su khac biét rat 16n gitra ham lugng
lipid téng cta san ho thuy tic Millepora véi ham lugng lipid tong cua san ho clng
(10,87 - 17,03 % dr.w) va ¢ san hé mém (14,1 - 37,0% dr.w) [3]. Vé mat phan loai,

san ho thuy thure va san ho tao ran, san ho mém thudc hai 16p khéac nhau. San hé thuy
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tirc Millepora thudc 16p thity tire Hydrozoa; san ho tao ran, san hd mém thudc 16p san
hd Anthozoa. Tuy nhién, san ho thuy tirc Millepora cé nhiéu diém twong dong véi
san h6 ctrng. Chung déu ton tai dudi dang cac cé& thé polip nho, c¢6 kha ning kién tao
ran, tao moi trudng sdng cho cac sinh vat bién khac nhd qua trinh tiét canxi cacbonate,
do d6, dé gay nham 1an gitra hai loai san ho nay [16]. Boi vay, két qua vé ham luong
lipid téng trong nghién ctru c6 thé duoc xem 13 minh chimg khoa hoc cho viéc phan

loai loai ctia cac mau san ho nay.
3.1.2. Thanh phdn va ham lwong cdc 16p chit lipid trong lipid tong

3.1.2.1. Thanh phdn va ham lwong c&c 16p chat lipid trong lipid tong theo 12

thang cia mau M.dichotoma

Lipid tong ctia cic mau nghién ctru duoc tién hanh phan tich thanh phan cac
16p chét theo phuong phép duoc md ta trong muc 2.2.4. Hinh anh 16p chét lipid trén
ban mong 1 chiéu sau khi dugc scan véi d6 phan giai va kich thude tiéu chuan s&
dugc phan tich bang phin mém chuong trinh phan tich hinh anh Sorbfil TLC
Videodensitometer DV (Krasnodar, LB Nga) (hinh 3.3).

Két qua phan tich thanh phan va ham luong cac 16p chét lipid cua loai
M.dichotoma duoc trinh bay trén bang 3.2. (Xem phu luc 2)

Tir két qua phan tich, ching t6i da xac dinh dugc trong thanh phan lipid tong
cta loai M.dichotoma c6 mit day du cac 16p chit lipid co ban, bao gdm céc 16p chét
lipid céu truc 1a lipid phan cuc (PoL), sterol (ST); cac 16p chat lipid dy trit 13 sap
(WE), triacylglycerol (TAG), monoalkyldiacylglycerol (MADAG); va céc axit béo
tu do (FFA).

[—=Track 1 —Track 2 —Track 3 — Track 4 — Track § — Track 6 ]
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Hinh 3.2. Hinh dnh TLC va sdc ki @6 minh hoa phan tich thanh phan va ham leong

cdc 16p chdt lipid ciia mau M.dichotoma (mdu Md4)
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thuy tire M.dichotoma trong 12 thang

Ma Ham lugng cic 16p chit lipid (%) T

. PoL ST FFA TAG MADAG WE Khac (°C)
Mdl | 183+4,4 | 86+22 | 219+014 | 176+32 | 126+21 | 117+21 | 1,76+0,11 | 249
Md2 | 17,7+3,6 | 87+24 | 2754028 | 196+16 | 17,8+28 | 164+2,6 | 1,36+0,16 | 254
Md3 | 126+2,3 | 53+06 | 1,97+0,10 | 178+15 | 187+1,6 | 21,8+0,9 - 253
Md4 | 161+29 | 89+15 | 1,31+0,16 | 281+27 | 245+26 | 229+3,3 - 27,3
Md5 | 248+38 | 105+1,6 | 1,34+0,16 | 29,733 | 275+23 | 238+28 | 1,38+0,10 | 287
Md6 | 256+2,7 | 122+12 | 1,75+0,34 | 408+49 | 330+25 | 335+2,6 | 1,72+0,22 | 288
Md7 | 241+25 | 11,6+12 | 1,51+025 | 344+28 | 31,9+28 | 348+3,1 | 029+0,05 | 284
Mds | 26,1+28 | 90+13 | 1,18+0,11 | 254+21 | 279+23 | 250+2,4 - 28,5
Md9 |30,8+10,1| 10,029 | 214+022 | 27,1+33 | 27347 | 21,154 | 1,11+£0,09 | 284
Md10 | 23,1+4,3 | 10,6 +£16 | 260+ 0,46 | 345+7,6 | 192+59 | 160+45 | 059+0,10 | 27,7
Mdll| 188+3,0 | 91+13 | 202+026 | 223+49 | 163+4,9 | 142+28 | 1,72+0,14 | 268
Md12 | 234+2,0 | 121+15 | 363+031 | 264+62 | 113+4,3 | 100+2,7 | 1,71£0,10 | 254

TB 21,78 9,72 2,03 26,96 22,33 20,93 0.97

*. Nhiét do nuoc bién

Trong s6 cac 16p chat lipid trong lipid tong cta cac mau san ho thity tirc M.
dichotoma, 16p chét axit béo tw do (FFA) chiém 1 ti 1é nho, voi ham lwong trung binh
dat 2,03% so voi ham lugng lipid tong. Ham luong nay cé xu thé giam trong cac
thang mua he, tir thang 4 dén thang 9, va ting cao hon & cac thang mua dong, tir thang
10 dén thang 3. Gia tri ham luong FFA thap nhat ¢ thang 8 (Md4 - 1,18%) va cao
nhit & thang 12 (Md12- 3,63%). (Hinh 3.4)
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Hinh 3.3. Biéu do biéu dién ham heong 16p chat axit béo ti do (FFA) trong lipid

tong ciia mau M.dichotoma trong 12 thang

Ham luong 16p chét axit béo tu do trong lipid tong ctia cac mau san hd/san
hé thay tic thong thuong ludn < 5%. Vuot qua ham luong nay c6 thé din dén gia
thiét vé mot su thiéu chinh xac trong quy trinh thu thép, bdo quén, van chuyén, xu ly
va phan 14p mau, khién qua trinh thuy phan c6 diéu kién xay ra va giai phong thém
cac axit béo tu do tir cac 10p chét khac, khién ham luong 16p chét nay ting cao. Vi
vay, trong nghién ctru vé lipid ctia cac mau sinh vat bién nodi chung va cac mau san
hé noi riéng, ham luong 16p chat nay dugc xem 1a mot tiéu chi dé danh gia chat luong
mAu ciing nhu d6 chinh xac ctia cac két qua phan tich [62].

Trong nhém lipid cau trac (PoL, ST), ham lugng lipid phan cuc PoL trong
lipid tong chiém ty 1& cao véi gia tri trung binh trong 12 thang dat 21,78 %. Trai véi
16p chat FFA, ham luong 16p chat PoL ciing ¢6 xu hudng thay doi theo mua nhung
tdng vao cac thang mua he va giam vao cac thang mua dong.

Vao mua he, ham lugng PoL kha cao, vdi gia tri trung binh dat 25.2%. Trong
do, ham lugng PoL ¢ cac thang 5 (24,8 £ 3,8 %), thang 6 (25,6 £ 2,7 %), thang 7
(24,1 +2,5 %), thang 8 (26,1 + 2,8 %) dat gia tri cao va kha dong déu. O thang 9, PoL
trong lipid tong ciia mau M.d c6 ham lugng cao nhat véi gia tri dat 30,8 + 10,1 %.

Vao mua dong, tir thang 11 d&én thang 3, ham luong PoL trong lipid tong cla
mau M.d giam dang ké véi gia tri trung binh dat 18,16%. Cac mau thu dugc vao cic
thang 11 (18,8 £ 3,0%), thang 1 (18,3 + 4,4%), thang 2 (17,7 + 3,6%) ham lugng PoL
kha dong déu. Mau thu vao thang 12, ham luong PoL dat gid trj cao nhit trong mua
dong (23,4 + 2,0%), twong duong ham lugng chat ndy ¢ cic thang 5 dén thang 8 trong
mua hé. Két qua phan tich ciing cho thiy, ham luong POL cua cic mau thu dugc vao
thang 3 cling c6 sy giam manh v&i gia tri thap nhat dat 12,6 + 2,3%.

L6p chét sterol ST trong lipid tong ciia cac mau M. dichotoma thu dwgc trong
12 thang c6 ham luong tir 5,3-12,2%. Trai v6i 16p chat FFA, va tuong tu 16p PL, ham
luong 16p chat sterol ST ciing c6 xu hudng thay ddi theo mua, ting vao cac thang
mua hé va giam vao cac thang mua déng, tuy nhién, sy thay d6i nay khong dang ké.

Pic biét, vio mua dong, su bién d6i ham luong ST ciia mau nay khong 6n

dinh. Mau thu vao thang 10, thang 12 ¢6 ham lugng ST khé cao, véi gia tri tuong ing
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lan luot 14 10,6; 12,1%. Trong khi, ham lwong ST & cac thang 11, thang 1, thang 2
chi dat 9,1; 8,6; 8,7%.

Cac mau M. dichotoma thu dugc trong mua hé, tir thang 5 dén thang 9 c6 ham
luong ST do dugc kha déng déu véi gia tri dat trong khoang 9,0 — 12,2%. Pac biét,
két qua phan tich cho thdy, mau thu thap vao thang 3 c6 su giam manh vé ham luong

16p chat nay véi gia tri thip nhit trong 12 thang (5,3%) (Hinh 3.5).
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Hinh 3.4. Biéu do biéu dién ham heong 16p chat ST va POL trong lipid tong mau
M.dichotoma trong 12 thang

Nhéom chat lipid du trir bao gdébm nhoém triacylglycerol (TAG),
monoalkyldiacylglycerol (MADAG) va sép (WE) c6 ham lugng cao trong md cua
loi san ho thuy tire M. dichotoma véi gid tri trung binh trong 12 thang twong tng lan
luot 13 26,96; 22,33 va 20,93%. Chiing t6i quan sat thay, twong tu 16p chét lipid cau
tric, ca ba nhom chét nay déu c6 ham luong ting cao vao mua hé va giam vao mua
dong.

Ham luong TAG cao nhat trong nhém chét lipid dy trit ciia cic mau
M.dichotoma v&i gia tri trung binh dat 26,96% (Hinh 3.6). Trong cac thang mua he,
ham luong TAG trung binh ciia cac mau dat 31,43%. TAG c6 sy dong déu trong cac
mau thu vao thang 4 (28,1 + 2,7%) va thang 5 (29,7 + 3,3%); thang 7 (34,4 + 2,8%)
va thang 10 (34,5 + 7,6%). Cac mau thu vao thang 8 va thang 9, ham lugng TAG c6
su giam manh vai gia tri tuong ung 25,4 + 2,1% va 27,1 + 3,3%. Ham lugng TAG
dat gia tri cao nhit & cic mau duoc vao thang 6 (40,8 + 4,9%). Trong cac thang mua
dong, tir thang 11 dén thang 3, ham luong TAG giam manh véi gi tri trung binh dat
20,74% so v6i ham luong lipid tong. O cic mau thu vao dau nam, trong cac thang 1

(17,6 £ 3,2%), thang 2 (19,6 £ 1,6%), thang 3 (17,8 £ 1,5%), ham luong TAG cua cac
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mAu thap hon ham luong TAG cua miu thu vao thang 11 (22,3 + 4,9%), thang 12
(26,4 + 6,2%).
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Hinh 3.5. Biéu do biéu dién ham heong 16p chdt TAG trong lipid téng mau
M.dichotoma trong 12 thang

Hai 16p chat monoalkyldiacylglycerol (MADAG) va sap (WE) déu chiém mot
ham luong dang ké trong lipid tong ciia loai san ho thity tire Millepora dichotoma,
gia tri ham luong trung binh trong 12 thang cuia 2 16p chét nay khong nhiéu chénh
léch (22,33% va 20,93%), ngoai ra dic diém bién dong ctia ham lugng hai 16p chat
nay trong 12 thang ciing c6 nhirng diém twong déng. Twong tu nhu 16p chit TAG,
ham luong 2 16p chét nay c6 su thay doi theo mua ciing kha rd rét, ting ¢ nhiing thang
mua hé va giam vé nhiing thang mua déng. (hinh 3.7)

Trong cac thang mua hé, ham luong trung binh MADAG va WE ctia cac mau
M.d thu dugc dao dong trong khoang 24,5 + 2,6 — 33,0 + 2,5 % (MADAG), 22,9 +
3,3% - 34,8 + 3,1 % (WE) véi gia tri trung binh tuong tng lan luot 1a 28,68 % va
26,85 % so voi ham luong lipid tong. Cac mau thu duoc trong thang 6, thang 7 ¢6
ham lugng MADAG (33,0 £ 2,5 %, Md6; 31,9 + 2,8 %, Md7) va WE (33,5 + 2,6 %,
Md6; 34,8 + 3,1 %, Md7) cao nhat. Cac mau thu duoc trong thang 5, thang 8, thang
9, ham luong MADAG cao va kha ddng déu véi cac gia tri twong tng 14 27,5 + 2,3
% (Md5), 27,9 £2,3 % (Md8), 27,1 £ 3,3 % (Md9); WE c6 ham lugng thép hon khong
dang ké & cac thang nay, gia tri twong ing 12 23,8 + 2,8 % (Md5), 25,0 + 2,4 % (Md8),
21,1 £5,4 (Md9).

Vio mua dong, ham lugng trung binh MADAG va WE cua cac mau M.d thu
duogc giam dang ké, dao dong trong khoang 11,3 +4,3% - 17,8 + 2,8 % (MADAG) va
10,0 2,7 % - 16,4 + 2,6 % (WE), vdi gié tri trung binh tuong tng lan luot 14 15,44
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% va 13,66 %. Ham luong MADAG va WE dat gia tri thép nhét & cdc mau thu duoc
vao thang 12 (11,3 = 4,3 %, MADAG; 10,0 + 2,7%, WE), thang 1 (12,6 £ 2,1 %,
MADAG; 11,7 £ 2,1 %, WE).
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Hinh 3.6. Biéu do biéu dién ham lheong 16p chit MADAG va sdp WE trong lipid

tong mau M.dichotoma trong 12 thang

Nhdn xét chung:

Trong lipid tong cuia loai M.dichotoma bao gdm 5 16p chinh: 16p lipid cau triic
la PoL va ST, cac 16p lipid du trir 13 WE, TAG va MADAG va mét s thanh phan
phu, trong d6 c6 mét cuia FFA; cac axit béo nay c6 ham lugng nho (2,1 %) va thay
d6i khong dang ké trong nam.

Theo ddi su bién dong cta cac 16p chat lipid theo cac thang trong nim cho
thay, & ca hai 16p chat déu c6 su tuong dong 1a ham luong ting vao cic thang mua heé
va giam & cac thang mua doéng. Tuy nhién, su bién dong & hai nhom 16p chét ciing cd
su khac biét dang ké. Nhom cac 16p chat lipid du trit (TAG, MADAG, WE) cila san
hé thity tirc M. dichotoma véi hang sb ti 16 gitra gid tri ham luong cao nhat/thip nhit
lan luot 14 2,32; 2,92 va 3,48; cac 16p chat lipid cu trac (PoL, ST) voi hang s6 ti 18
tuong tng 13 2,44 va 2,30, cho thy, 16p chat lipid ciu tric c6 tinh 6n dinh hon.

Theo tai liéu nghién ctru di dugc cong bd trude d6, M.dichotoma cé dic tinh
sinh san hitu tinh theo mua; theo mot s tai liéu nghién ctu, thoi ky sinh san vao
thang 4-5 & Dai Loan, tir thang 4 dén thang 7 & Barbados, va tir thang 6 dén thang 3
& Curagao [12]. Mic du chua c6 nhiing nghién ciru vé thanh phan lipid cta vat liéu

sinh san ¢ cac loai Millepora. Tuy nhién, trong mdt sO bao cao veé vai tro cua lipid
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trong su sinh san cua san ho va céac loai Cnidarian khéc chi ra rﬁng vat liéu sinh san
ctia chung réat giau lipid, hau hét 1a TAG hoic WE [125, 126]. Qua trinh giai phong
vat li¢u sinh san di kém véi sy ti€u hao nang lugng va sut giam cua cac lipid du trir,
dic biét 1a WE va TAG ciing nhu sy khong 6n dinh cta thanh phan va s lugng mang
PoL [127]. Bai vay, su sut giam TAG va WE trong thang 8 cling nhu su gia tang cua
ham lugng PoL trong thang 9, c6 thé 1a minh chtng khoa hoc vé thoi diém sinh san

va truong thanh ciia M. dichotoma & ving bién Viét Nam.

3.1.2.2. Thanh phdn va ham lwong c&c 16p chat lipid trong lipid tong theo 12
thang ciia mau Millepora platyphylla

Tuong ty mau san ho thity tire M. dichotoma, thanh phan va ham luong céc
16p chat lipid ctia mau san ho thity tirc M. platyphylla trong 12 thang trong lipid tong
clia cac mau san ho thuy tic M. platyphylla c6 mit day da cac 16p cht lipid co ban
tuong ty nhu & cac ddi twong san ho: Cac 16p chat lipid cau trac 14 lipid phan cuc
(PoL), sterol (ST); cac 16p chat lipid du triv triacylglycerol (TAG),
monoalkyldiacylglycerol (MADAG), sap (WE); va axit béo tu do FFA. Két qua thu
dugc vé ham lugng cac 16p chét lipid ctia mau nghién ctru trong 12 thang dugc thé

hién trong bang 3.3, hinh 3.8.
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Hinh 3.7. Hinh dnh TLC va sdc ki 36 minh hoa phdn tich thanh phan va ham lwong
cdc 16p chat lipid ciia mau M.platyphylla (mdu Mp10)
Bdng 3.3. Thanh phan va ham heong cdc I6p chdt lipid trong lipid tong ciia mdu san
hé thiy tire M.platyphylla trong 12 thang

Ham lwgng cac 16p chét lipid (%)

T*
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PoL ST FFA TAG MADAG WE Khac (°C)
Mpl | 17,61+0,21 | 9,23+0,06 | 1,61+0,02 | 30,60+0,63 | 19,31+0,38 | 19,87+0,15 | 1,76+£0,02 | 25,3
Mp2 | 17,11+0,15 | 8,01+0,03 | 1,37+0,02 | 27,58+0,28 | 20,36+0,35 | 24,21+0,25 | 1,36+0,01 | 25,3
Mp3 | 17,28+0,40 | 7,66+0,01 | 1,58+0,02 | 27,88+0,12 | 20,92+0,44 | 24,67+0,42 - 28,0
Mp4 | 16,35+0,10 | 7,78+0,09 | 1,33+£0,03 | 31,294+0,69 | 21,14+0,25 | 22,12+0,35 - 28,3
Mp5 | 11,07+0,08 | 7,46+0,07 | 1,23+0,00 | 32,13+0,28 | 22,52+0,32 | 24,20+0,06 | 1,38+0,01 | 28,1
Mp6 | 12,69+0,07 | 7,00+0,09 | 1,21+0,01 | 30,42+0,56 | 22,18+0,51 | 24,78+0,18 | 1,72+0,01 | 28,2
Mp7 | 12,08+0,17 | 7,15+0,02 | 1,02+0,02 | 31,68+0,49 | 22,78+0,33 | 25,00+0,35 | 0,29+£0,02 | 28,4
Mp8 | 14,06+0,12 | 6,81+0,09 | 1,14+0,03 | 34,30+£0,21 | 22,08+0,28 | 21,61+0,24 - 28,5
Mp9 | 14,18+0,05 | 7,24+0,01 | 1,15+0,02 | 32,56+0,65 | 20,22+0,44 | 22,84+0,35 | 1,11+0,01 | 28,3
Mp10 | 14,03£0,06 | 7,29+0,06 | 1,55+0,02 | 35,32+0,28 | 22,57+0,21 | 18,65+0,22 | 0,59+0,00 | 26,5
Mp1ll | 18,84+0,92 | 9,23+£0,06 | 1,33+0,01 | 29,07+0,37 | 20,93+0,23 | 18,88+0,31 | 1,72+0,01 | 25,7
Mpl2 | 18,92+0,31 | 9,86+0,07 | 1,53+0,02 | 29,91+0,96 | 18,41+0,20 | 19,66+0,33 | 1,71+0,00 | 25,4

B 15,35 7,89 1,32 31,12 21,12 22,21 0,99

Trong sb céac 16p chat lipid trong lipid tong cta cac mau san ho thity tirc M.

*: Nhiét do nuwdc bién

platyphylla, 16p chét axit béo tw do FFA chiém 1 ti 1¢ nho khong déng ké, & tat ca 12

thang déu dudi 2% lipid tong. Ham lugng nay c6 xu thé giam trong cac thang mua

hé, gia tri thip nhat & mau thu thap vao thang 7 (1,02% - Mp7). (Hinh 3.9)
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Hinh 3.8. Biéu do biéu dién ham heong 16p chat axit béo ti do (FFA) trong lipid

tong ciia mau M.platyphylla trong 12 thang

Ciing giéng nhu 16p chat FFA, ham lugng 16p chat PoLva ST ciing déu c6 xu

huong thay doi theo mua, gidm vao cac thang mua he va tdng vao cac thang mua
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dong. Lép chét sterol trong lipid tong ctia mau M.platyphylla trong 12 thang c6 ham
lugng dao dong tur 6,81-9,86%, cac mau thu duoc vao mua hé c6 ham luong ST thép
hon cac miu thu dugc vao mua dong tuy khong dang ké. Mau thu duoc trong thang
11 dén thang 1 c6 ham lugng ST do duoc cao nhét véi gia tri dat 9,23-9,86%, mau
thu thap vao thang 8 c¢6 ham luong 16p chat nay thap nhat trong 12 thangvdi gia tri
dat 6,81% (hinh 3.10).
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Hinh 3.9. Biéu do biéu dién ham heong I6p chdt ST va PoL trong lipid tong mau
M.platyphylla trong 12 thang

Sy khac biét vé ham lugng 16p chét lipid phan cuc (PoL) trong cac thang 5—
10 va cac thang 11 dén thang 4 rd rang hon so vé6i 16p chit sterol (ST). Ham luong
trung binh 16p chat PoL trong cac mau Mp5 dén Mp10 1a 13,02% trong khi d6 gia tri
nay trong cic mau Mpl1 dén Mp4 1a 17,69%. Ham luong PoL thap nhit ghi nhan
duogc o lipid tong mau Mp5 (11,07%), c6 su sut giam ham luong nay gitra thang 4 va
thang 5 (16,35% va 11,07%). Ham luong POL cao nhat & lipid tong ctia mau thu trong
thang 11, 12 (18,84 va 18,92%) (hinh 3.10).

Hai 16p chat monoalkyldiacylglycerol (MADAG) va sap (WE) déu chiém mot
ham lugng dang ké trong lipid tong cua loai san ho thity tirc Millepora platyphylla,
gia tri trung binh ham lugng trong 12 thang cuia 2 16p chét nay khong nhiéu chénh
léch (21,12% va 22,21%), ngoai ra dic diém bién dong cua ham luong hai 16p chat
nay trong 12 thang ciing c6 nhimng diém twong ddng. Su thay d6i theo mua ciing kha
0 rét, nguoc lai voi 3 1op chat da phan tich ¢ trén, ham lugng 2 16p chét nay co xu
hudng giam vé nhiing thang mua dong va ting & nhitng thang mua he (hinh 3.11).

Ham luong 16p chit MADAG dao dong trong khoang tir 18,41-22,78% lipid

téng, dat cao nhat trong mau thu dugc vao thang 7 ¢6 xu hudng giam dan & cac thang



72

mua dong va dat thdp nhit trong cic mau thu dugc vao thang 12 dén thang 1. Ham
lwong 16p chat WE dao dong trong khoang tir 18,65-25,0% lipid tong, ham luong 16p
chat nay trong cac mau thu thap tir thang 2 t6i thang 9 cao hon tir thang 10 dén thang
1, dat cao nhét trong mau thu duoc vao thang 7 va thip nhét trong mau thu duoc vao
thang 10. Ham luong MADAG gitta cac thang c6 thé coi 1a kha dong déu nhau, trong
khi d6 ham luong WE c¢6 sut giam dang ké giita mau thu duoc thang 9-10 (22,84%
va 18,65%).
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Hinh 3.10. Biéu dé biéu dién ham heong I6p chat MADAG va sap WE trong lipid
tong mau san hé thuy tire M.platyphylla trong 12 thang

L6p chat triacylglycerol (TAG) chiém ham lugng cao nhat trong lipid tong
mau san ho thiy tic Millepora platyphylla. Ham luong trung binh TAG trong 12
thang 1én t61 31,12%, khong quan sat dugc su khac biét theo mua mot cach ro rang
trong 12 thang nhu cac 16p chét con lai, nhung xét trung binh ham luong lipid tong
tir thang 4 dén thang 10 cao hon tir thang 11 t6i thang 3. Ham luong 16p chat TAG
dat cao nhét trong lipid tong ctia mau Mp10 (35,32%) va thap nhat trong lipid tong
ctia miu Mp2 (27,58%). C6 sy giam dot ngdt vé ham luong 16p chat TAG giita mau
thang 10 va thang 11 (35,32% va 29,07%) (hinh 3.12).

35,32
34,30 55 56

Hinh 3.11. Biéu dé biéu dién ham leong I6p chit TAG trong lipid téng cdc mdu
M.platyphylla trong 12 thang



73

Nhu vy, xét trong toan bo 12 thang, cac 16p chit lipid dy trir ctia san hé thiy
tic M. platyphylla (16p chat TAG, MADAG, WE) véi hing sb ti 18 giita gia tri ham
luong cao nhét/thép nhét 1an luot 1a 1,28, 1,23 va 1,34, ¢6 tinh 6n dinh cao hon cac
16p chét lipid cu trac (PoL, ST), v6i hang s ti 16 twong tmg 1a 1,71 va 1,45. Két qua
nay dbi lap va thap hon nhiéu so véi két qua thu dugc khi phén tich sy bién dong vé
thanh phan lipid trong loai M.dichotoma (16p chat lipid du trit c6 ty 18 2,32-TAG,
2,92-MADAG va 3,48-WE); c4c 16p chét lipid cau trac 1a 2,44-PoL, 2,30-ST). Qua
d6 cho thiy, & cing mot diéu kién séng, ran san ho thuy tic M. platyphylla c6 tinh
bén vitng hon ran san ho thay trc M.dichotoma. Két qua nay ciing gop phan tao co
s& khoa hoc cho viéc lua chon giéng loai trong nudi tréng tao ran san ho nhan tao
nham muyc dich bao ton hé tai nguyén sinh thai bién.

Ham luong lipid phan cuc (POL) & cac dbi tugng san ho/san ho thiy tic rat
nhay cam véi su thay d6i nhanh chéng ciia cac thong sé méi truong. Vi du, khi nude
bién 4m 1én trén 32°C, lam mét di cac vi sinh vat cong sinh zooxanthellae va gy ra
cai chét cua cac ran san ho, khi d6, ham luong POL cua ddi tuong sinh vat sé c6 su
thay d6i dang ké [128, 129]. Piéu d6 co thé 1y giai vi sao 16p chat PoL 1a 16p chat co
su bién dong 16n nhét trong 12 thang v&i hang s6 ti 1é giita gi tri cao nhat/thap nhat
vé ham luong 13 1,71 cao nhat trong sd cac 1p chét lipid. Su truong thanh va giai
phong vat li¢u sinh san di kem véi sy ti€u hao nang luong va sut gidm cua cac lipid
du trit, ddc biét 1a WE va TAG [127], ngoai ra tinh 6n dinh cta thanh phan va sb
luong mang phospholipid trong 16p chat PoL trong quéa trinh hinh thanh va tai sinh
tiép theo clia quan thé ciing c6 nhitng anh hudng nhat dinh téi ham luong cac 16p chat
lipid. Tir két qua phén tich cho thdy, sy sut giam WE vao thang 9-10, TAG vao thang
10-11 clng nhu sy gia tang cia ham lugng PoL trong thang 11-12, chung t6i gia
dinh rang thoi ki ndy c6 thé 1a qué trinh trudng thanh va sinh san ciia M. platyphylla.

Nhdn xét chung:

Sy bién dong vé thanh phan va ham luong lipid cia mau san ho thuy tirc M.
platyphylla thu thap trong 12 thang lién tuc da duoc tién hanh khao sat, danh gia. Két
qua nghién ctru cho thay, hau hét cac 16p chat co su bién dong theo mua kha 1o rét:
Ham lugng FFA, ST, PoL gidm vao céc thang mua he, ting vao cac thang mua dong
va nguoc lai voi cac 16p chait MADAG, WE, TAG. Cac 16p chat lipid du trir (TAG,
MADAG, WE) c¢6 tinh 6n dinh cao hon céac 16p chat lipid cu trac (PoL, ST). Su sut
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giam ham luong WE gitta mau thu dugc & thang 9-10, ham luong TAG gitta mau
thang 10—11, su phan b cao ciia ham luong PoL trong thang 11 - 12 ¢6 thé lién quan
chat ch€ voi su thay ddi ciia méi truong séng nhu nhiét d§ nudc va birc xa mat troi
theo mua, cling nhu qué trinh trudng thanh va sinh sadn cta san hé thuy tuc M.

platyphylla.

3.1.3. Thanh phan va ham lwong cdc 16p chit trong 16p chit phospholipid phin

cuc

3.1.3.1. Thanh phan va ham lrong cac 16p chdt trong lép chdt phospholipid

phéan cuc cua loai Millepora dichotoma

Thuce hién phén tich dinh tinh cac 16p chat phospholipid trong lipid tong mau
san ho thiy tirc M.dichotoma, trién khai trén ban moéng 1 chiéu va 2 chiéu, so sanh
v6i cac chat chuan phospholipid, str dung thudc thir dic hiéu va két hop voi cac tai
liéu tham khao da cong bd vé cac 16p chét phospholipid ciia san ho thay tirc Millepora
, két qua xac dinh trong lipid phan cyc cua loai san ho thiy tirc M.dichotoma. c6 mat
cac phan 16p phospholipid dic trung cua dong vat nganh Cnidarian la
phosphatidylethanolamine (PE), phosphatidylchonline (PC), phosphatidylserine
(PS), phosphatidylinositol ~ (Pl),  sphingophosphonolipid la  ceramide
aminoethylphosphonate (CAEP).
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Hinh 3.12. Hinh anh TLC va Sdc ki d6 minh hoa phdn tich ham heong cdc I6p chdt
phospholipid ciia mau M.dichotoma (mdu Md10)
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TLC Videodensitometer DV duoc thé hién ¢ hinh 3.13.

Hinh anh cac 16p chit phospholipid dugc phan tich bang phin mém Sorbfil

Két qua phén tich thanh phan va ham luong cac 16p chét phospholipid phan

cuc theo 12 thang trong ndm cua loai M.dichotoma duogc trinh bay trén bang 3.4.

Bang 3.4. Thanh phan va ham lwong cdc I6p chat phospholipid theo 12 thing trong

nam cua loai M.dichotoma

Ham lwong cac 16p chit phospholipid *(%6)

Ky e ity
miu PI PS CAEP PC PE (°C)
Mdl | 4,48+0,44 | 530+0,98 | 19,67+1,27 | 39,72+2,91 | 30,84+4,01 23,7
Md2 | 5,1440,36 | 5,28+0,82 | 22,81+1,34 | 36,33+2,72 | 30,42+1,52 25,1
Md3 | 4,800,39 | 547+0,97 | 20,6320,77 | 39,01+1,53 | 30,2042,61 25,7
Md4 | 4,8120,19 | 535£0,21 | 21,0420,71 | 37,32+1,14 | 32,80+1,92 27,8
Md5 | 3,64+0,39 | 4,74+0,30 | 18,38+0,74 | 40,84+4.22 | 32,4043,92 29,1
Md6 | 3,38+0,20 | 4,90+0,55 | 17,28+0,62 | 38,84+1,73 | 35,61+2,63 29,8
Md7 | 3,4620,31 | 4,57+0,86 | 20,94+1,31 | 36,61+2,82 | 34,51+2,61 28,7
Md8 | 4,230,32 | 3,01£0,42 | 20,3820,64 | 35,3+1,31 | 37,1043,12 28,6
Md9 | 4,49+0,26 | 4,09+0,44 | 17,34+0,61 | 37,04+1,03 | 37,04+3,31 27,6
Md10 | 52620551 | 5,55+0,66 | 20,49+0,82 | 33,20+1,61 | 35,71+1,72 27,2
Md1l | 4,320,225 | 5,90+0,95 | 18,70%0,74 | 35,11+2,32 | 36,03+2,70 26,7
Md12 | 4,110,226 | 5,84+0,43 | 20,09£0,52 | 34,30+2,01 | 35,74+1,82 24,4
TB 4,34 5,01 19,81 36,97 34,03

*: 9% so vdi tong lipid phan ciee
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Tir két qua phan tich cho thdy, trong 16p chat lipid phan cuc cua loai
M.dichotoma ham lugng PC va PE chiém ty 1é cao nhat vi gia tri trung binh twong
g dat 36,62% va 34,22%, tiép dén 1a nhom CAEP, véi gia tri trung binh dat 19,81%.
Cac nhom PI, PS chiém ham luong thip nhét véi gia tri trung binh twong tmg 1a
4,34%, 5,01%.

Di v6i nhom chat PE, ham luong ndy c6 sy chénh 1éch trong ca nim véi gia
tri dao dong trong khoang 30,2042,61-37,10+3,12% so véi ham luong PL. Thoi diém
ham luong PE dat gié tri cao nhat vao thang 8 (37,10+3,12%), thang 9 (37,04+3,31%)
va thip nhét tir thang 1 (30,84+4,01%) dén thang 3 (30,20+2,61%). T thang 1 dén
thang 5 (30,84-32,84%) ham lugng PE cua M.dichotoma thap hon ham luong PE
trong khoang thang 6 dén thang 12 (34,48-37,06%). Dong thoi, két qua phan tich cho
thay, tir thang 1 dén thang 5, ham luong PE trong M.dichotoma khong c6 sy thay doi
nhiéu theo cac thang va ham lugng nhom chat nay cé su chénh léch nhe tir thang 6

dén thang 12.

Thanh phan, ham lugng PL (%)
45.00
40.00
35.00
30.00
25.00 B S~
20.00

15.00
10.00

5.00
ol (N AR

Mdl Md2 Md3 Md4 Md5 Md6 Md7 Md8 Md9 Md10 Md1l Md12

I P| W PS CAEP PC M PE =T (2C)

Hinh 3.13. Biéu dé biéu dién thanh phan va ham heong cdc I6p chdt phospholipid
phan cuc theo 12 thang trong nam cua loai M.dichotoma
Tir két qua dugc thé hién trén hinh 3.14 cho thiy, PC trong mau M.dichotoma
¢6 su bién dong quanh nim v6i ham luong dao dong trong khoang 33,21-40,84% so
v6i PL. Trong d6, thang 5 ¢6 ham lugng PC cao nhét dat 40,84%, ham luong PC thap
nhat 1 tir thang 10 dén thang 12 véi gid tri twong tng 1a 33,21; 35,12; 34,30%.
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Hai 16p chit phospholipid PI va PS chiém mot ti 16 nho trong thanh phan
phospholipid ctia cac mau san ho thity tirc M.dichotoma. Ham luong 16p chat PI trong
tong phospholipid dao dong trong khoang tir 3,3840,20 — 5,26%+0,51, ham lwong
16p chit PS dao dong trong khoang tir 3,01% +0,42 — 5,90%z0,95. Nhin chung 2
thanh phan nay c6 su trong ddng, ham lwong cua ching cung giam trong khoang thoi
gian tir thang 5 dén thang 8, thoi diém nhiét d6 moi trudng nude cao nhit trong nam,

khoang 28-29°C.

4
A

Ceramide  aminoecthylphosphonate (CAEP) la mdt cau truc
sphingophospholipid dién hinh - hop chét lipid phan cuc nay 13 dic trung cta cac ddi
tugng thudc nganh dong vat rudt khoang. Trong thanh phan phospholipid ctia san hd
thuy tirc M.dichotoma, CAEP chiém mét ti 16 kha cao, v6i ham luong trung binh
trong 12 thang dat 19,81%. Su bién dong ham luong 16p chét nay trong 12 thang
khong qua nhiéu, ham lugng thap nhat 1 17,28%:+0,62 trong mau thu dugc vao thang
6 (Md6), ham luong cao nhét 22,81%=+1,34 trong miu Md2 thu duogc vao thang 2.

3.1.3.2. Thanh phan va ham lirong cac 16p chdt trong lép chdt phospholipid

phéan cuc cua loai M. platyphylla

Tuwong ty nhu mau M.dichotoma, sau khi thyc hién phan tich dinh tinh cac 16p
chat phospholipid trong lipid tong mau san ho thuy tirc M. platyphylla, trién khai trén
ban moéng 1 chiéu va 2 chiéu, so sanh véi cac chat chuan phospholipid, str dung thube
thir dac hiéu va két hop voi cac tai liéu tham khao dd cong bd vé cac 16p chat
phospholipid cua san ho thuy tirc Millepora , chung t6i da xac dinh dugc trong lipid
phan cuc cua loai san ho thuy tirc M.platyphylla c6 mat cac phan 16p phospholipid
dic trung ciia dong vat nganh Cnidarian, bao gdm: phosphatidylethanolamine (PE),
phosphatidylchonline (PC), phosphatidylserine (PS), phosphatidylinositol (Pl),
phosphonolipid Ia ceramide aminoethylphosphonate (CAEP).

Hinh anh cac 16p chat phospholipid duoc phén tich bang phan mém Sorbfil
TLC Videodensitometer DV.

Sau khi xtr 1y cac so liéu thu dugc, két qua vé ham luong cac 16p chat
phospholipid trong mau san ho thuy tic M.platyphylla trong 12 thang duoc trinh bay
chi tiét trong bang 3.5. Trong s6 5 16p chat phospholipid, chiém ham lugng cao nhat
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1a PE va PC, tiép theo 1a 16p chat CAEP, 2 16p chit PS (< 9%) va PI (<8%) chiém

ham luong thap nhat.

Bang 3.5. Thanh phan va ham lwong cdc I6p chdt phospholipid theo 12 thdng trong

nam cua loai M.platyphylla

Ky Ham lugng cac 16p chit phospholipid* (%) Nhiét df
hi€¢u nwéc bién
mau PI PS CAEP PC PE (°C)
Mp.1 | 6,28+0,02 | 7,99+0,01 | 17,64+0,25 | 35,10+0,32 | 32,99+0,29 25,3
Mp.2 | 5,34+0,02 | 5,25+0,03 | 17,36+0,21 | 37,43+0,03 | 34,62+0,32 25,3
Mp.3 | 4,98+0,03 | 5,33+0,02 | 20,39+0,16 | 37,15+0,51 | 32,16+0,36 28,0
Mp.4 | 4,04+0,01 | 5,74+0,05 | 19,25+0,23 | 40,04+0,63 | 30,93+0,20 28,3
Mp.5 | 4,14+0,04 | 5,85+0,08 | 18,16+0,22 | 40,14+0,16 | 31,71+0,23 28,1
Mp.6 | 4,50+0,02 | 6,08+0,06 | 18,08+0,12 | 39,57+0,47 | 31,77+0,30 28,2
Mp.7 | 5,70+0,02 | 6,01+0,02 | 16,89+0,28 | 39,38+0,39 | 32,02+0,22 28,4
Mp.8 | 5,25+0,03 | 5,92+0,04 | 18,03+0,10 | 37,44+0,53 | 33,36+0,39 28,5
Mp.9 | 555+0,01 | 5,29+0,02 | 16,36+0,36 | 38,91+0,23 | 33,89+0,12 28,3

Mp.10 | 5,7340,03 | 5,51+0,02 | 16,48+0,13 | 39,24+0,15 | 33,04+0,27 26,5

Mp.11 | 6,04+0,06 | 8,85+0,06 | 19,49+0,15 | 34,43+0,36 | 31,19+0,28 25,7

Mp.12 | 6,75+0,04 | 7,39+0,03 | 19,69+0,12 | 34,70+0,12 | 31,47+0,18 25,4
TB 5,36 6,27 18.15 37,79 32,43

*: 9% so voi tong lipid phan ciee
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Thanh phan, ham lugng PL (%)
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Hinh 3.14. Biéu dé biéu dién thanh phan va ham lwong cdc I6p chat phospholipid
phan cuc theo 12 thang trong nam cua loai M.platyphylla

L6p chat phosphatidylchonline (PC) va phosphatidylethanolamine (PE) 1a 2
16p chit co ti 1& cao nhat trong thanh phan phospholipid mau M. platyphylla. Ham
lugng PC dao dong trong khoang 34,43%+0,36 dén 40,14%20,16, ham luong PE dao
dong trong khoang 30,93+0,20 dén 34,62%+0,32 tong phospholipid. Ham luong
trung binh cua 16p chat PC trong mau trong 12 thang 14 37,79%, cta PE 1a 32,43%.
Quan sat trén biéu d6 (hinh 3.15) cho thay, trong sudt 12 thang, ham lugng 16p chat
PC ludn cao hon PE. Su chénh 1éch vé ham luong gitra PC va PE cao hon & céac thang
mua hé, & cac mau Mp.11-Mp.2 ham lugng PC va PE chénh nhau it nhat. Nhin chung

su bién dong cua cac 16p chét nay trong 12 thang 1a khong déng ké.

Hai 16p chét phospholipid PI va PS chiém mét ti 1¢ nho trong thanh phan
phospholipid cta cac mau san ho thiy tic M.platyphylla. Ham luong 16p chat PI
trong tong phospholipid dao dong trong khoang tir 4,04%20,01 — 6,75%20,04, ham
luong 16p chat PS dao dong trong khoang tir 5,25% +0,03— 8,85%20,06, gia trj trung
binh trong 12 thang lan luot 14 5,36% va 6,27%. Nhin chung 2 thanh phan nay kha

on dinh, c6 1 chut tang nhe vao cac thang 11,12,1.

Ceramide  aminoethylphosphonate ~ (CAEP) 1a mot ciu  tric
sphingophospholipid dién hinh - hop chét lipid phan cyuc nay 1a dic trung ciia cac d6i
tugng thudc nganh dong vat rudt khoang. Trong thanh phan phospholipid ctia san ho
thuy tirc Millepora platyphylla, CAEP chiém mot ti 1é kha dang ké, ham luong trung
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binh trong 12 thang 1a 18,15%. Su bién dong ham luong 16p chit ndy trong 12 thang
khong qua nhiéu, ham lugng thap nhat 14 16,36%+0,36 trong mau thu dugc vao thang
9 (Mp.9), ham luong cao nhit 20,39%:+0,16 trong mau Mp.3 thu dugc vao thang 3.

Nhdn xét chung:

Két qua nghién ctru vé su bién dong thanh phan va ham luong cic nhom chit
phospholipid ctia mau san hé thity trc M.dichotoma va M.platyphylla theo 12 thang
trong nam cho thdy, véi cdc mau san h thiy tirc M.dichotoma, ham lugng nhom chat
chinh PE, PC c6 su thay ddi rd rét theo mua, ting cao vao mua hé va giam vao mua
dong. Pi v6i mau san ho thay tic M.platyphylla, sy bién dong vé ham luong cac
nhoém chét nay khong dang ké. Piéu d6 nghia 13 nhimg thay ddi vé diéu kién moi
truong song trong nam khong lam anh hudéng nhiéu dén cac 16p chat phospholipid
trong mau M. platyphylla. Theo nghién ctru cac tac gia Sikorskaya T.V. va cong su
cho thay, 16p chat phospholipid & cac ddi trgng san hd/san ho thiy tirc 13 mot thanh
phan rat nhay cam véi sy thay doi cia cac thong sé moi trudng. Khi nhiét do thay doi
mot cach dot ngodt, dan dén nhitng thay doi dang ké trong thanh phéan cua céac 16p chat
phospholipid ¢ san ho [130]. Boi vay, tir két qua nghién ctru nay c6 thé danh gia duoc
cAu trac mang té bao cua loai san ho thuy tic M. platyphylla 6n dinh hon so véi cau
tric mang thé bao ciia loai M.dichotoma, duéi su thay doi ciia méi trudong & dicu kién
sinh song tu nhién trong khoang thoi gian nghién ciru. Két luan nay phu hop voi két
qua phén tich vé thanh phan cac 16p chat trong lipid tong ciia 2 loai M. platyphylla va

M.dichotoma.
3.1.4. Thanh phén va ham lweng cdc axit béo trong lipid tong

Hai mau san ho thiy tiac M. dichotoma, M. Platyphylla duogc tién hanh xac
dinh thanh phan va ham lugng cic axit béo theo phuong phap néu tai muyc 2.2.3. Két

qua thuc nghiém duoc thé hién ¢ phu luc 4

3.1.4.1 Thanh phdn va ham lwong c&c axit béo trong 12 thang cia mdu

Millepora dichotoma

Két qua phén tich thanh phan va ham luong axit béo cua loai M. dichotoma
theo 12 thang trong nam da xac dinh dugc su c6 mat cua 24 axit béo véi do dai mach
cacbon tir C12 dén C22. S6 liéu vé cac loai axit béo nay dugc thé hién trén bang 3.6,
hinh 3.16.
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Bdng 3.6. Thanh phan va ham lwong (%) C&C axit béo trong tong axit béo theo 12 thang ciia loai M.dichotoma

TT Axit béo Md1 Md2 Md3 Md4 Md5 Md6 Md7 Md8 Md9 Md10 Md11l Md12
1 12:0 0,15+0,01 | 0,14+0,02 | 0,12+0,01 0,12+0,01 | 0,15+0,01 | 0,13+0,01 | 0,24+0,01 | 0,16+0,01 | 0,15+0,01 0,15+0,01 | 0,16+0,02 | 0,21+0,04
2 14:0 307+069 | 204+031 | 214+0,23 | 2,48+0,18 146 +0,17 | 0,98+0,28 191+0,14 1,69 +0,13 1,54 £0,15 6,61+0,91 7,35+0,97 | 5,03+0,90
3 15:0 0,21+0,02 | 0,16+0,02 | 0,15+001 | 0,16+0,01 | 0,0+0,02 | 0,11+0,01 | 0,16+0,02 | 0,26+0,05 | 0,16+0,01 0,33+0,03 | 0,32+0,03 | 0,28+0,02
4 16:0 22,02+1,03 | 21,35+1,06 | 21,84+1,03 | 22,91+1,39 | 25,90+1,20 24,63£0,97 | 24,72+1,17 21,97+1,11 | 26,09+1,41 21,81+0,81 18,63£1,15 16,09+1,10
5 16:1n-7 336+09 | 0,33+0,03 | 061+0,10 1,28+0,28 | 0,24+0,02 | 012+0,01 | 0,21+0,03 | 026+0,04 | 029+0,04 | 893+0,97 | 847+0,96 6,02 + 0,86
6 17:1 0,78+0,19 | 0,66+0,20 | 0,77+0,23 | 0,76+0,16 | 0,88+0,29 1,09+0,23 | 0,93+0,17 1,05 +0,24 1,08 £0,23 2,66 +0,35 280+0,34 | 3,05+0,33
7 18:0 11,39+1,16 13,85+1,33 11,30+0,73 11,49+1,66 16,89+1,98 14,39+1,42 14,33+1,46 11,77£1,21 14,85+1,27 7,91+0,81 6,54+0,65 5,60+0,80
8 18:1n-9 2,13+017 | 341+0,75 | 3,72+0,78 | 2,93+0,63 1,30+0,18 2,48 +0,28 1,49+0,07 | 2,06+0,19 1,56 0,09 269+020 | 2,14+0,25 2,92+0,20
9 18:1n-7 066+011 | 029+0,09 | 030+0,03 | 0,30+0,02 | 0,17+0,02 | 0,07+001 | 0,06+0,01 | 0,15+0,01 | 0,23+0,02 1,47 +0,18 1,30 +0,17 1,24 +0,12
10 | 18:2n-6 1,55 +0,24 1,41+031 | 2,12+0,37 1,30+0,12 | 0,73+0,12 | 0,31+0,03 1,04+0,20 | 0,59+0,16 161+030 | 2,64+0,32 2,27+0,27 | 3,85+0,40
11 | 18:3n-6 0,44+0,10 | 0,32+0,03 | 0,30+0,04 | 0,23+0,03 | 0,23+0,02 | 0,17+0,02 | 0,18+0,02 | 0,19+0,03 | 0,21+0,03 0,68+0,07 | 0,47+0,04 1,09+0,10
12 | 18:3n-3 0,25+0,03 | 0,24+0,02 | 0,19+0,02 022+0,01 | 021+0,02 | 0,12+0,01 | 0,12+0,01 | 0,03+0,01 | 0,02+0,01 0,04+0,01 | 0,02+0,01 0,00
13 | 18:4n-3 6,64+0,71 | 582+231 | 401+1,70 | 3,46+112 | 404+0,73 | 443+160 | 391+094 | 471+132 | 491+124 | 453+154 | 574+191 8,18+2,40
14 | 20:0 2,73+050 | 3,29+048 | 245+0,26 | 2,19+031 | 327+064 | 367059 | 2,71+0,44 | 414+0,65 | 3,56 +0,46 2,36 +0,29 | 3,02+0,54 2,71+0,38
15 | 20:1n-9 0,99+005 | 0,82+0,15 | 059+0,04 | 0,44+0,04 | 031+0,02 | 0554+0,04 | 0,28+0,02 0,65+0,09 | 0,47 +0,08 0,25+0,09 | 0,87+0,10 | 0,45+0,04
16 | 20:4n-6 1,27+0,38 | 0,76 +0,20 1,25+0,24 | 0,90+0,09 1,10+0,22 | 0,28+0,06 | 047+0,10 | 091+0,30 | 0,71+0,20 | 3,45+0,60 | 1,97+0,26 2,53+0,22
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17 | 20:4n-3 0,20+0,01 | 0,15+0,00 | 0,11+0,01 | 0,16+0,02 | 0,09+0,01 | 0,19+0,02 | 0,08+0,01 | 0,10+0,01 | 0,03+0,01 0,19+0,02 | 0,20+0,02 | 0,18+0,03
18 | 20:5n-3 2,71+0,60 | 0,71+0,20 1,09 +0,14 161+020 | 0,38+0,06 | 0,27+0,04 | 039+0,07 | 064+0,13 | 050+0,10 | 644+080 | 9,07+0,95 7,02+0,70
19 | 22:0 0,24+0,06 | 0,28+0,07 | 0,22+0,06 | 0,15+0,02 | 029+0,09 | 024+0,05 | 0,20+0,04 | 0,34+0,07 | 0,31+0,04 | 0,23+0,04 | 0,05+0,01 | 0,16 0,02
20 | 221 0,31+0,07 | 0,42+0,04 | 0,38+0,07 | 0,17+0,03 | 0,03+0,01 | 0,26+0,05 | 0,13+0,01 | 0,38+0,06 | 0,38 +£0,03 0,00 0,14+0,01 | 0,22+0,04
21 | 22:4n-6 3,12+050 | 290+046 | 3,52+0,27 342+0,33 | 3,01+0,36 369+025 | 3,14+0,11 | 460+0,28 | 3,35+0,25 322+0,26 | 413+043 | 431+£0/45
22 | 22:5n-6 8,16+091 | 769+09 | 827+0,63 | 823+062 | 848+0091 9,51+0,60 | 7,94+0,61 11,90+0,78 10,10+0,76 7,99+0,78 10,27+0,93 10,86+0,92
23 | 22:5n-3 066+006 | 069+011 | 090+0,17 087+0,13 | 053+0,12 | 055+0,15 | 0,65+0,06 | 064+0,10 | 0,33+0,05 0,24+0,08 | 056+012 | 0,37+0,05
24 | 22:6n-3 2451242 | 3223+8.01 | 35.60+5.34 | 31.14+4.80 | 33.02+£853 | 2841+7.01 | 3290+7.42 | 30.81+5.90 | 27.14+5.24 | 19.33+8.03 | 17.92+6.52 | 1520 +3.61
SFA 39,81 41,10 38,22 39,50 48,06 44,15 4417 40,34 46,64 39,39 36,06 30,08
MUFA 7,45 5,27 5,60 5,12 2,04 3,47 2,17 3,49 2,92 13,35 12,93 10,85
PUFA 51,96 52,97 55,41 54,61 49,02 51,28 52,74 55,12 49,36 44,59 48,21 56,03
n-3 37,43 39,89 39,96 40,54 35,47 37,32 39,96 36,93 33,39 26,61 29,09 33,38
n-6 14,53 13,08 15,46 14,07 13,55 13,97 12,77 18,19 15,97 17,98 19,12 22,65
n-9 3,11 4,24 4,31 3,37 1,61 3,01 1,77 2,70 2,03 2,95 3,01 3,37
n3/n6 2,58 3,05 2,58 2,88 2,62 2,67 3,13 2,03 2,09 1,48 1,52 1,47
PUFA/SFA 131 1,29 1,45 1,38 1,02 1,16 1,19 1,37 1,06 1,13 1,34 1,86
T (°C) 25,3 253 28 28,3 28,1 28,5 28,4 28,5 28,3 26,5 257 254
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Hinh 3.15. Biéu dé biéu dién thanh phan va ham heong axit béo trong 12 thang ciia
madu M.dichotoma

Tir két qua phén tich cho thy, trong mau nghién ctru ¢ mit cac axit béo thude
cac nhom axit béo no (SFA), axit béo khong no mét nbi doi (MUFA), axit béo khong
no da nbi doi (PUFA).

Nhom axit béo no (SFA): da xac dinh dugc 7 axit béo C12:0, C14:0, C15:0,
C16:0, C18:0, C20:0, C22:0 c6 ham lugng trung binh dao dong trong khoang 30,08
— 48,06%. Trong do, axit palmitic, C16:0 (16,09 — 26,09%), chiém ham luong cao
nhat trong 12 thang; tiép theo 13 axit stearic C18:0 (5,60 — 16,96%); axit arachidic
C20:0 chiém ham lugng it hon (2,14 — 3,67% ) va céc axit lauric C12:0, axit behenic
C22:0 chi ton tai & dang vét v6i ham lugng dao dong trong khoang lan luot 1a 2.19-
4.14%, 0.05-0.34%. Ham luong SFA ciing thé hién c6 su ting vao cac thang mua he
va gidm vao cac thang mua dong.

Nhém axit béo khong no mét néi déi (MUFA): di xac dinh duoc 5 axit béo
bao gém 16:1n-7,18:1n-9; 18:1n-7, 20:1n-9; 22:1 v41 ham luong trung binh dao dong
trong khoang 2,04 - 12,93%. Axit béo 16:1n-7 chiém ty 1¢ cao nhat trong cac MUFA
v61 ham lugng theo tirng thang trong nam c6 bién d¢ dao dong kha 16n, trong khoang
0,12 - 8,93%. Ham luong axit béo nay thé hién co su bién dong theo mua, giam vao
cac thang mua he (0,12 - 0,33% tur thang 2 - thang 9) va tang manh vao cac thang
mua dong (6,02 - 8,93 % tir thang 9- thang 11). Axit béo 18:1n-9 v4i ham lugng theo
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cac thang trong nam dao dong trong khoang 1,32 - 3,72%. Cac MUFA con lai, 18:1n-
7 (0,06 - 1,47%), 20:1n-9 (0,25-0,99%), 22:1 (0,03-0,38%) c6 ham luong nhd. Ngoai
trir axit béo 16:1n-7, ham luong cac MUFA con lai khong o su bién d6i theo mua.
Nhém axit béo khong no da ndi d6i (PUFA): di xac dinh duoc 11 axit béo,
bao gém chiém ty 18 cao nhét v6i ham lugng dao dong trong khoang 44,59 - 56,03%.
Ham luong trung binh ctia nhém PUFA trong lipid tong kha 6n dinh, khéng co do

phan tan 16n theo céac thang trong nam.

3.1.4.2. Thanh phan va ham heong cac axit béo trong 12 thang cua mdu

Millepora platyphylla

Két qua phan tich ham luong axit béo cua loai M. platyphylla duoc thé hién
trén bang 3.7, hinh 3.17.

Axit béo c¢6 mit trong hau hét cac 16p chat trong lipid tong nhu MADAG,
TAG, ST, FFA, PoL. Axit béo sau khi dugc chuyén héa thanh dang methyl ester s&
dugc dua vao phan tich trén GC, GCMS dé xéac dinh thanh phan va ham lugng.

Trong thanh phan axit béo ciia cac mau duoc nghién ciru, tong cong 22 axit
béo da dugc nhan dang bao gém cac axit béo tur C12 to1 C22, trong do nhiéu nhét 1a
cac axit béo C18, C20 va C22, s6 it C12, C14, C16 va C17. Mot s0 axit béo chiém
ham lugng cao nhu axit docosahexaenoic 22:6n-3, axit stearic 18:0, axit palmitic
16:0, axit docosapentaenoic 22:5n-6, axit docosatetraenoic 22:4n-6... Ngoai cac axit
béo da nhan dang dugc con c6 mot phén nho cac axit béo khong xac dinh dugc (khéc)
do ham lugng qua thap nén khong thu dugc cic thong tin vé sy phan manh trén phd
GC-MS. Két qua thu dugc vé thanh phan va ham lugng cic axit béo trong lipid tong
ctia mau san ho thuy tic Millepora platyphylla thu thap 12 thang duoc trinh bay chi
tiét trong bang 3.7,
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trong tong axit béo theo 12 thing cua loai M.platyphylla

TT Axit béo Mpl Mp2 Mp3 Mp4 Mp5 Mp6 Mp7 Mp8 Mp9 Mp10 Mp1l Mp12
1 12:0 0,10+0,02 0,11+0,06 0,13+0,05 0,06+0,02 0,07+0,01 0,05+0,01 0,05+0,02 0,06+0,01 0,05+0,01 0,07+0,01 0,07+0,01 0,10+0,01
2 14:0 2,40+0,60 2,07+0,40 2,08+0,20 1,89+0,20 2,31+0,50 2,3540,60 2,05+0,90 2,1140,10 3,43+0,20 5,44+0,40 1,77+0,10 1,86+0,10
3 DMA 0,38+0,06 0,1740,01 0,28+0,01 0,12+0,01 0,12+0,01 0,09+0,02 0,1040,02 0,1040,02 6,68+0,60 0,13+0,01 0,14+0,01 0,16+0,01
4 16:0 17,18+0,25 | 17,84+0,24 | 18,76+0,15 | 19,07+0,02 | 18,35+0,12 | 21,19+0,15 | 22,55+0,11 | 20,12+0,21 | 6,74+0,03 | 10,90+0,02 | 18,97+0,09 | 19,7740,18
5 16:1n-7 2,90+0,03 0,1240,01 0,12+0,01 0,25+0,02 0,29+0,01 0,12+0,01 0,06+0,02 0,3940,02 0,1440,02 1,63+0,01 0,4440,02 0,4440,02
6 17:1 0,87+0,04 0,85+0,01 0,65+0,04 0,86+0,02 0,66+0,06 0,78+0,02 0,75+0,06 0,83+0,05 0,9340,05 1,48+0,02 1,53+0,02 1,39+0,03
7 DMA 1,51+0,05 1,4840,02 1,76+0,03 1,45+0,05 1,32+0,02 0,97+0,08 0,45+0,01 0,36+0,02 0,79£0,05 0,95+0,04 0,38+0,02 1,20+0,01
8 18:0 12,82+0,61 | 13,95+0,23 | 16,27+0,12 | 16,59+0,05 | 15,78+0,33 | 16,63+0,64 | 18,74+0,51 | 15,67+0,82 | 17,01+0,45 | 10,13+0,50 | 12,29+0,21 | 14,16+0,52
9 18:1n-9 3,1540,15 3,50+0,08 3,16+0,06 2,81+0,02 2,48+0,02 3,25+0,02 3,1440,08 3,1340,02 2,68+0,01 2,4610,02 2,25+0,02 3,46+0,01
10 | 18:2n-6 1,74+0,03 0,71+0,08 0,35+0,02 0,57+0,05 0,66+0,04 0,9440,05 0,3840,02 0,66+0,01 0,56+0,05 1,24+0,01 1,55+0,01 0,91+0,05
11 | 18:3n-6 0,25+0,02 0,07+0,00 0,11+0,02 0,17+0,01 0,134+0,01 0,20+0,03 0,06+0,01 0,134+0,03 0,1840,02 0,25+0,01 0,1240,02 0,21+0,01
12 | 18:3n-3 0,2340,02 0,1240,01 0,20+0,02 0,08+0,01 0,10+0,01 0,18+0,01 0,09+0,01 0,1040,02 0,08+0,00 0,1940,01 0,1740,01 0,24+0,01
13 | 18:4n-3 3,60+0,02 3,3440,04 2,35+0,03 2,0340,03 1,62+0,01 1,56+0,03 1,52+0,00 1,75+0,01 1,53+0,01 2,40+0,01 3,56+0,02 3,9340,03
14 | 20:0 2,08+0,06 2,23+0,05 2,32+0,03 2,1740,09 1,81+0,01 2,40+0,01 2,5240,03 2,1940,02 2,26+0,02 1,45+0,03 2,29+0,00 3,3240,03
15 | 20:1n-9 1,58+0,01 1,52+0,02 0,80+0,05 0,64+0,00 0,71+0,02 0,50+0,03 0,36+0,02 0,38+0,02 0,52+0,03 0,81+0,03 0,91+0,03 1,55+0,02
16 | 20:4n-6 0,62+0,03 0,3940,02 0,54+0,04 0,93+0,03 0,69+0,05 1,26+0,01 0,61+0,02 0,85+0,05 1,14+0,08 1,11+0,05 0,54+0,02 0,34+0,02
17 | 20:4n-3 0,10+0,01 0,10+0,01 0,08+0,00 0,08+0,00 0,08+0,01 0,09+0,01 0,08+0,01 0,08+0,01 0,09+0,01 0,1440,01 0,07+0,01 0,07+0,01
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18 | 20:5n-3 2,20+0,03 1,57+0,01 0,96+0,05 1,26+0,02 1,18+0,02 0,77+0,05 0,70+0,03 0,94+0,02 0,83+0,02 2,98+0,01 1,58+0,05 1,21+0,05
19 | 22:4n-6 3,57+0,02 3,68+0,03 3,52+0,01 3,30+0,04 2,85+0,02 3,07+0,03 2,67+0,01 2,99+0,01 3,01+0,03 3,38+0,04 3,94+0,01 4,55+0,01
20 | 22:5n-6 7,50+0,12 7,03+0,13 6,55+0,12 6,65+0,16 6,22+0,18 6,13+0,15 5,59+0,29 5,78+0,38 6,01+0,12 6,99+0,24 8,33+0,27 8,39+0,04
21 | 22:5n-3 0,75+0,05 0,91+0,08 1,10+0,08 1,08+0,05 0,96+0,06 0,92+0,05 0,91+0,05 1,09+0,09 0,96+0,04 | 0,82+0,003 | 0,70+0,03 0,81+0,03
22 | 22:6n-3 34,06+0,13 | 35,45+0,12 | 36,45+0,85 | 36,52+0,34 | 40,70+0,25 | 36,18+0,37 | 36,60+0,54 | 38,42+0,15 | 36,91+0,68 | 36,84+0,14 | 34,56+0,55 | 30,21+0,24
SFA 34,58 36,20 39,56 39,78 38,32 42,62 4591 40,15 29,49 27,99 35,39 39,21
MUFA 7,63 514 4,08 3,70 3,48 3,87 3,56 3,90 3,34 4,90 3,60 5,45
PUFA 54,62 53,37 52,21 52,67 55,19 51,30 49,21 52,79 51,30 56,34 55,12 50,87
n-3 40,94 41,49 41,14 41,05 44,64 39,70 39,90 42,38 40,40 43,37 40,64 36,47
n-6 13,68 11,88 11,07 11,62 10,55 11,60 9,31 10,41 10,90 12,97 14,48 14,40
n-9 4,73 5,02 3,96 3,45 3,19 3,75 3,50 3,51 3,20 3,27 3,16 5,01
n3/n6 2,99 3,49 3,72 3,53 4,23 3,42 4,29 4,07 3,71 3,34 2,81 2,53
PUFA/SFA 1,58 1,47 1,32 1,32 1,44 1,20 1,07 131 1,74 2,01 1,56 1,30
T (°C) 253 253 28 28,3 28,1 28,5 28,4 28,5 28,3 26,5 25,7 254
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Hinh 3.16. Biéu dé biéu dién thanh phan va ham heong axit béo trong 12 thang ciia
mau M.platyphylla

Trong tat ca cac thang duoc khao sat, trong tong axit béo, ham lugng axit béo
khong no chiém uu thé so véi axit béo no. Trong 12 thang, ham lugng axit béo no
dao dong tur 27,99 — 45,92%, ham luong axit béo khong no dao dong tur 53,54 —
63,15%. O hau hét cac thang, ham lugng axit béo no va khong no c6 sy chénh léch
dang ké, khoang cach nay duoc thu hep hon trong cac thang mua hé va ting cao trong
cac thang mua dong. Su chénh I¢ch gitra ham lugng axit béo no va axit béo khong no
cao nhat 1a & mau san ho thity tire thu thap vao thang 10, véi gid tri 1an luot 14 27,99%

va 62,71%.

Thanh phan axit béo no cia mau san ho thuy tic Millepora platyphylla kha
don gian, chi bao gém 5 axit béo 12:0 (axit lauric),14:0 (axit myristic), 16:0 (axit
palmitic), 18:0 (axit stearic), 20:0 (axit arachidic) trong do6 hai axit béo 16:0 va 18:0
chiém thanh phan chinh. Axit béo 16:0 va 18:0 déu dat ham luong cao nhat vao thang
7 véi gia tri lan lugt 14 22,55%+0,11 va 18,74%20,51 tong axit béo. Ham luong axit
béo 16:0 thap dot bién vao thang 9 véi gia tri chi 6,74%+0,03 trong khi cac thang con
lai dao dong tir 10,90+0,02 dén 22,55%+0,11. Ham luong axit béo 18:0 thip nhat
vao thang 10 véi gia tri 10,13%=0,50.
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Trong thanh phan cta axit béo khong no, cac axit béo n-7 va n-9 chi chiém
mot ham lugng nhd, ham lugng cic axit béo n-7 dao dong tir 0,10-2,90%, ham lugng
c4c axit béo n-9 dao dong tir 3,16 — 5,03%. Thanh phan chu yéu cia cac axit béo
khong no ctia mau san ho thity trc Millepora platyphylla la céc axit béo n-3 va n-6.
Ham lugng cua 2 ho axit béo nay trong mau kha chénh 1&ch, ti 1& ham lugng axit béo
n-3/n-6 cao nhét 1én téi 4,28 vao thang 7. Ti 1& ndy vao mua he ¢ xu thé ting cao so

vo1 cac thang mua dong, trir sy sut giam vao thang 4 va 6.

Trong thanh phan axit béo khéng no da ndi doi ctia mau san hé thuy tic
Millepora platyphylla, d& dang quan sat thdy so véi lipid ctia san ho va cac loai san
hé thiy tirc vang bién lanh, lipid cta Millepora platyphylla c6 ham lugng rat thap
axit béo 20:4n-6 va 20:5n-3, ham luong rat cao axit béo 22:6n-3, va chira ham luong
dang ké axit béo hiém 22:5n-6 (biéu d6 hinh 3.17) [131]. Thanh phan cua axit béo
duogc sir dung rong rdi dé xac dinh sy thay d6i thanh phan ngudn thirc an ciia san ho
[132]. Sinh v4t phu du, mot trong nhitng ngudn thirc dn chinh ctia Cnidarian, 1a nguén
cung cap axit béo 20:5n-3 dé sinh tong hop axit béo 22:6n-3 [133]. Ham luong axit
béo 22:6n-3 trong cic mau Millepora platyphylla cao nhit trong thang 5
(40,70%:+0,25) va cao hon trong cac thang mua hé co thé 1a do sy anh hudng cia su
gia ting cua sinh vat phil du trong nguon thirc dn cia san ho thuy tirc, hé qua cua viée
tdng cuong san sinh sinh vat phu du voi sy gia tang theo mua cia nhié¢t d§ nude va
btrc xa mit troi. Trong khoang thoi gian thang 11, 12, diéu kién mua bio, két hop voi
sy giam nhiét d§ nudc, co thé 1am giam lugng 20:5n-3 tu nguén thirc an va kéo theo

su giam ham lugng 22:6n-3 trong lipid Millepora platyphylla.

Khi cac ngudn thirc in bén ngoai ngdy cang giam, tim quan trong cta vi sinh
vét cong sinh zooxanthellae - sinh tong hop cac chat hitu co thong qua qué trinh quang
hop va van chuyén chung dén vat cha [134], s& c6 xu hudng ting 1én ddi véi M.
platyphylla. Axit béo 18:4n-3 1a chét chi thi cho su ¢6 mit cia vi sinh vét cong sinh
zooxanthellae [87], va ham luong 18:4n-3 phan anh s lugng vi sinh vat cong sinh
ndi bao [112].

Két qua phan tich cho thay, trong thoi ky miia dong, ham lugng axit béo 18:4n-
3 trong san ho thay tirc M. platyphylla ting gip d6i, diéu nay cho thiy su gia ting vé

s0 luogng va/hodc nang suat cia cac vi tdo cdng sinh zooxanthellae.
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Qua d6, chung t6i cho rang ché d6 dinh dudng di dudng s& chiém vu thé ¢ loai
san ho thuy tirc Millepora platyphylla vao mua he, va vai trd ctia ngudn thirc an tu
dudng sé ting 1én trong cac thang mua dong. Do d6, khi thyc hién nghién ctru vé su
bién dong hang nim cua thanh phan va ham lwong cac 16p chit lipid, bao gém lipid
cAu trac va lipid du trix, thanh phan va ham luong cac axit béo, s& mang dén nhiing
thong tin méi vé sy bién dong ctia ngudn ning luong, sy sinh san va dinh dudng cua
san ho thuy tic Millepora platyphylla noi riéng va cac loai san hd/san ho thuy tirc

khac néi chung.
Nhdn xét chung:

Tir két qua phan tich thanh phén axit béo trong cac mau nghién ctru cho thay:
Ca hai loai Millepora chira mot luong khong déng ké axit béo chua bao hoa Czova
ham lugng rat cao cta 22:6n-3 (1én dén 35-40% tong axit béo). Ham luong axit béo
22: 6n-3 dugc tim thay trong ca TL va PL cuiia Millepora cao hon déng ké khi so sanh
véi ham luong axit béo nay ¢ mot loai san ho thuy tirc khac thude chi Allopora.

Hai dong phan cua axit 22:5 rat duoc quan tim la 22:5n-6 va 22:5n-3 da duoc
tim thay trong lipid cta san ho thay tirc. Khi so sanh ham luong axit béo 22:5n-6
trong céc loai Millepora véi loai san hé thuy tirc A.steinegeri, thudc chi Allopora cho
thay c6 sy chénh léch rat dang ké. Trong khi, ham lugng 22:5n-6 c6 trong Millepora
chiém khoang 10% trong lipid tong thi ham lwong nay chua dén 2% & chi Allopora.
Hon nira, khi thily phan PL cua cac loai san ho thuy tirc thudc chi Millepora thu dugc
chu yéu 13 axit béo da ndi d6i 22:5n-6. Axit 22:5n-3 ciing duoc phat hién & Millepora
nhung ty 18 phan tram trung binh ctia d6ng phan nay thip hon muoi 1an so véi 22:5n-
6.

Céac PUFA rét can thiét cho sy sdng ciia dong vat. Kha ning tong hop cac
PUFA duoc xem la diém dic trung dé nhan dang trong timg don vi phan loai dong
vat [135, 136]. Céc axit béo c6 lién két d6i duoc cach nhau boi nhom metylen véi
chudi mach gdm 22 nguyén tir cacbon (C4c axit béo Cz2) dugc tong hop tir cac axit
béo Cz0 biang cach kéo dai mach va khtr bdo hoa [137]. Su kéo dai Cz cua axit
arachidonic (20:4n-6) tao thanh axit docosatetraenoic (22:4n-6), tiép d6 axit (22:4n-
6) duoc chuyén doi thanh axit docosapentaenoic (22:5n-6) boi enzyme khir bio hoa

A4 (A4 desaturase) véi sy dua vao mot lién két d6i trong mach FA & vi tri A4 [138].
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Tuong ty nhu vy, cac enzyme thuc hién tong hop cac PUFA cua diy n-3: 20:5n-
3—22:5n-3—22:6n-3 (tir axit eicosapentaenoic thanh axit docosahexaenoic).

Su ton tai cua enzyme A4 desaturases da dugc cac nha khoa hoc ban luén trong
nhiéu ndm. Axit béo 22:5n-6 va 22:6n-3 dugc chimg minh duogc tao ra boi su khir bio
hoa A4 & dong vat linh truong, dong vat co xuong song bién [139] va khong c6 bang
chirng chinh xac nao vé su hién dién ciia A4 desaturase & céac loai sinh vat bién thudc
nganh Rudt khoang trong cic cong trinh di duuoc cong b trude do. Sprecher da mo
ta mot con dudng thay thé cho qué trinh sinh tong hop PUFA Cz, khong phu thudc
vao A4 desaturase. Con duong ndy lién quan dén hai 1an kéo dai mach lién tiép va
mot su khir bao hoa A6 tao thanh PUFA Coa, tiép theo 1a su rat ngén hai cacbon thong
qua qua trinh oxy hoéa B (vi dy: 20:5n-3— 22:5n-3 — 24:5n-3— 24:6n-3 — 22:6n-3)
[140]. Con dudng tong hop ma Sprecher néu c6 thé ap dung cho san hé mém vi ching
chtra hai PUFA C24, chang han nhu 24:5n-6 va 24:6n-3 [89] (Hinh 3.18). Con dudng
nay yéu cau sinh téng hop 24:4n-6 va 24:5n-3 dugc tao ra bai mot bude kéo dai mach
ctia 22:4n-6 va 22:5n-3 tuong ung. Tuy nhién, c6 mdt ngoai 1€ ¢ loai Clavularia
sp.[141], khong c6 san pham trung gian ndo cta con dudng téng hop nay (24:4n-6 va
24:5n-3) duoc phat hién trong tong sd FA cta san hd mém [89, 131]. Kha ning kéo
dai mach tir 22:5n-6 thanh 24:5n-6 va 22:6n-3 thanh 24:6n-3 chi xuat hién ¢ san hd
mém.

Cac PUFA Ca4 khong duoc phat hién trong bat ky loai san ho thuy tirc va san
hé cting nao [89, 131], va do d6 nhiing cnidarians nay khong thé tong hop C22 PUFAs
thong qua con dudng Sprecher. Bdi vay, cac PUFA 22:5n-6 va 22:6n-3 dugc tim thay
trong san ho va san hé thuy tirc dugc xac dinh 1a do ngudn thirc in giau PUFA nay tir
cac sinh vét phi du. PUFA 22:6n-3 da dugc tim thiy kha phd bién trong san ho va
san ho thiy tic [89, 131]. Tuy nhién, ching ta khong thé ap dung 22:6n-3 nhu mot
chi b4o vé d6 khir bao hoa A4 cia 22:5n-3, boi vi cnidarians tiéu thu sinh vat phu du
giau 22:6n-3 [142]. Mt khac, céc loai cnidarian khong thu duoc 22:5n-6 tir ngudn
thire dn. Noi chung, chi c6 ddu vét ctia 22:5n-6 duoc quan st thdy trong tong axit béo
ctia Allopora steinegeri, cac loai san ho thuy tic nude lanh khac, san hd mém nudc
lanh, san ho cing nhiét déi cliing va alcyonarian nhiét déi [89, 131]. Quan sat nay cho
thiy hoat dong thip hodc ving mit cia A4 desaturase trong cac nhoém Cnidarian dugc

dé cap ¢ trén (Hinh 3.18). Tong s6 FA ciia mot s6 loai san h mém gorgonian nhiét
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d6i chira toi 5% cua 22:5n-6 [89], nhung trong truong hop nay 22:5n-6 vé mit 1y

thuyét co thé bat ngudn tir 24:5n-6 hién dién trong céc loai san ho mém.

Allopora
T
20:4n-6 San hé mém |
20:5n-3 |
e :
E| 2. |
o 22:4n6 | E [ 24:4n-6)
/ Sinh vét-u' \ 22:5“‘3 \245n-3/ ;
\_ phidu / - |
i , A6 |

Millepora

Hinh 3.17. Con duwong sinh tong hop PUFA Cap-24 c6 thé xdy ra trong san hé mém va
san ho thuy ticc (Allopora va Millepora)

Céc loai san ho thuy tizc Millepora chira luong tuong d6i 16n axit béo 22:5n-6
tap trung trong cau truc glycerophospholipid. Chung toi cho rang ti 1é phan tram cao
ctia 22:5n-6 di kém vdi ti 18 phan tram thip cua céc axit béo 20:4n-6 va 22:4n-6 cho
thay hoat tinh cao ciia enzym kéo dai mach C2 — Cas VA enzym A4 desaturase. Mirc
rat cao cua axit béo docosahexaenoic 22:6n-3 va muc thap axit béo eicosapentaenoic
20:5n-3 x4c nhan gia thuyét vé hoat tinh cta enzym kéo dai mach va enzym A4
desaturase trong mo céac loai Millepora.

Nhin chung, sy phan b ctia PUFA Cao-24 trong san ho thily tirc va san ho c6 18
13 don vi phén loai cu thé va khong phu thudc vao méi trudng sdng cua ching. Su
phan bd nay dudng nhu duge giai thich béi su c6 mit ciia enzym A4 desaturase trong
chi san ho thiy tirc Millepora, su ving mit cia enzyme nay trong san ho tao ran va
hydrocoral & ving nudc lanh (chi Allopora) va hoat tinh kéo dai mach ctia C22 — Cas
trong san ho mém. Tuy nhién, can c6 cac thi nghiém truc tiép dé xac nhan sy hién

dién ctia enzyme A4 desaturase trong Millepora.
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3.2. X4c dinh dang phan tir trong 16p chét phospholipid phan cuc
Dang phan tir ¢6 trong 16p chat lipid phan cuc ctia hai loai san ho thiy tirc M.d
va M.p duogc xac dinh theo phuong phap HPLC-MS dugc néu tai muc 2.2.6.

3.2.1. Xdc dinh dang phén tir trong 16p chét phospholipid phin cuc ciia loai san
hé thuy tirc Millepora dichotoma
Chung t61 da nhan dang dugc 77 dang phan tir phospholipid, trong d6 66 dang
phan tir glycerophospholipid thudc cac phan 16p: phosphatic acid (PA),
phosphatidylethanolamine (PE), phosphatidylcholine (PC), phosphatidylserine (PS),
phosphatidylinositol (Pl) va 11 dang phan tir sphingophospholipid: ceramide
aminoethylphosphonate (CAEP).

3.2.1.1. Xdac dinh dagng phéan ti: PA

Trong mau M.dichotoma chiing t6i di xac dinh duoc 2 dang phan tir PA. Trong
d6, c6 1 dang diacyl, 1 dang ankenylacyl ton tai & dang don chat khong c6 ddng phan
(bang 3.8)

Cong thirc cAu tao chung cua cac phosphatic axit (PA) c6 dang:

(0]
X o
R o o )k
:| R, 0 0
i O O—P—0
T o} R2/ |i
0 o)
Diacyl Ankyl acyl/ankenyl acyl

- Nhan dang PA 42:4 tai m/z 779.5561

Trén pho khdi phan giai cao ESI-HRMS (-) xuat hién pic ion phan tir dehydro
hoa tai m/z 779.5561 [M-H]" ¢6 cuong d6 manh nhét so v6i cac tin hiéu con lai trong
phan 16p PA. Theo phan mém tinh toan 1y thuyét, ion ndy twong ung véi cong thirc
phan ttr C4sHs108P (d6 sai khac 0.00353) véi sb lién két do6i (DBE) n=6 (hinh 3.19).
Cong thirc phan tir CxHyOgP nay khang dinh dudi khong phan cyc ciia PA c¢6 dang
diacyl v6i 2 lién két d6i C=0; dau phan cuc cua PA va nhom glyceryl co cong thirc

C3Hs04P; do d6 xac dinh duoc tong sb nguyén tir cacbon trong dudi khong phan cuc
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ciia PA va DBE c6 trén mach hydrocacbon trong dudi khéng phan cuc cua PA lan
luot 1a 42 va 4, ki hiéu PA 42:4.

Ton phan tir m/z 779.5561 [M-H]" dugc tién hanh ban pha tiép MS?(-) (hinh
3.20) thu dugc cac manh ion vdi cac tin hiéu tai m/z 465,2961 [M-H-C20H4002]" tuong
g v&i ion phan tir [M-H] bi mat di mot phan tir axit béo C20:0 c6 m/z 312.3028
(C20H1002); tin hiéu tai m/z 447.2864 [M-H- C22H3602] twong ting vai ion phan tir
[M-H] bi mét di mét phan tir axit béo C22:4 c6 m/z 332.2715 (C22H3602); cac tin hiéu
tai m/z 311.2932 [C20H3902] chinh la anion tuwong ng cua cac axit béo C20:0 va tin
hi¢u tai m/z 331.2630 [C22H3502]" 1a anion cua axit béo C22:4.

' |@] Accurate Mass Calculator = X
Mass Calculator ¥
Formula Calculator A

[779.556 1] Mr780.5634 Ion: - ~ Charge: 1 Adduct: H Y 30 hits: -
Mass Type: # Mass DiIff Formula DBE Calc. Formulae
Mono-isotopic 1 780.5629 0.00049 C40H81N2010P 2.0
2 780.5629 0.00050 C39H75N9OSP 7.5
Error Margin:
3 780.5626 0.00080 C44H78NO10 6.5
0.015 Da x 4 780.5642 0.00084 C41H77N6O6P 7.0
DBE Range: 5 780.5615 0.00184 C38H79N509P 2.5
| B Fixed ol 300 6 780.5615 0.00184 C37H73N1204P 8.0
s : 7 780.5612 0.00215 C42H76N409 7.0
B e 8 780.5656 0.00219 C43H79N307P 6.5
9 780.5602 0.00318 C36H77N8 08P 3.0
B0t configurations 10 780.5599  0.00349 C40H74N708 7.5
HC Ratio: !1 780.5669  0.00353 C45H8108P 6.0)
B Limit oo B 25 5671 0.00372 C33H/ANIIO8 33
— — 13 780.5589 0.00452 C34H75N1107P 3.5 A
- 14 780.5585 0.00483 C39H78N3012 2.5
£ 0y Mugcn Rue 15 780.5585 0.00483 C38H72N1007 8.0 AcVACEd Seings
30 Maximum Results 16 780.5684  0.00507 C36H76N8 010 3.0 Elements...

Hinh 3.18. Hinh danh tinh CTPT theo phin mém ciia dang phdn tir PA 42:4

ien. (x1,00000)

o (b) o) [M-H1- T -
| . (a)
504
257
848.I681
" g0 PR ) e o

l 200 300 400 500 600 70 800 900 1000 1100 1200 1300
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Inten. (x1,000,000)

. 3110932
2 [C20H4002]
20 (C) [1¥ll; CoeHacOal
4652961
15 [M-H- C20H400:1"
1.0
[C22H360,]
05 331.2630 ’
0oL ‘ | “\ |

o 0 o a0 mho mo | w0 aho by im0 ah0  who w0 b0 wh0 by &
Hinh 3.19. Sdc ky d6 HPLC-HRMS va phé khéi ciia dang phan tir PA 42:4
() Scic ki d6 HPLC ciia [CasHg108P], (b) Phé khoi MS(-) ciia [CasHgoOsP]" tai
m/z = 779.5561, (c) Pho khéi MS%(-) ciia [CasHsoOsP] tai miz = 779.5561.
Tur cac tin hiéu nay xac dinh dugc pic ion m/z 779,5561 [M-H] la dang PA
20:0/22:4.

W\)i
— _ S ___ . ﬁ
O\)\/O—Fl’—OH
\/\/\/\/\/\/WW L

Hinh 3.20. Céng thitc cdu tao ciia PA 20:0/22:4
- Nhan dang PA 18:5e/20:0 tai m/z 707.5046

Trén pho khdi phan giai cao ESI-HRMS (-) xuat hién pic ion phan tir dehydro
hod [M-H]" tai m/z 707.5046 [C41H7207P] (hinh 3.23). Cong thirc phén tir trong Gng
la C41H7307P (tinh todn bang phan mém xéac dinh dugc KLPT theo 1y thuyét c6 m/z
708.5094, do sai s6 0.00248, sb lién két doi 1a 6) (hinh 3.22). Cong thic phan tir
CxHyO7P khing dinh dudi khong phan cuc ctia PA c6 dang alkylacyl/alkenylacyl véi
1 lién két @61 C=0; dau phan cuc ciia PA va nhom glyceryl ¢ cong thirc CsHsO4P;
do d6 xac dinh duoc tong s6 nguyén tir cacbon va DBE trong dudi khong phéan cuc

lan luot 14 38 va 5 ki hiéu PA 38:5



@] Accurate Mass Calculator

Mass Calculator

Formula Calculator
707.5046]
Mass Type:
Mono-isotopic
Error Margin:
0.015 Da

DBE Range:
B Fixed 0.0 -

Electron Ions:
Both configurations

HC Ratio:
B Limit 0.0 -

(] Apply Nitrogen Rule

30 Maximum Results

Mr 708.5119
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Charge: 1 Adduct: H 30 hits:
# Mass Diff Formula DBE
1 708.5123 0.00039 C33H64N1205 8.0
2 708.5123 0.00039 C34H70N5010 2.5
3 708.5109 0.00095 C32H68 N8 09 3.0
4 708.5136 0.00173 C35H66 NS 06 7.5
5 708.5136 0.00174 C36H72N2011 2.0
6 708.5139 0.00204 C31H69N10O6P 3.0
7 708.5096 0.00229 C30H66 N1108 3.5
8 '708,5094 0.00248 C41H7307P 6.0]
9 708.5149 0.00307 C37H&8 N6 07 7.0
10 708.5153 0.00338 C33H71N707P 2.5
11 708.5080 0.00383 C39H71N306P 6.5
12 708.5163 0.00441 C39H70N3 08 6.5
13 708.5166 0.00472 C34H67N1103P 7.5
14 708.5166 0.00473 C35H73N408P 2.0
15 708.5067 0.00517 C37H69N6OSP 7.0
16 708.5176  0.00576 C41H7209 6.0

(» (K
W ¢

Calc. Formulae

Adducts...
Advanced Settings...
Elements...

Hinh 3.21. Hinh danh tinh CTPT theo phdn mém ciia dang phan tir PA 38:5

Khi ban pha tiép ion phan tar m/z 707.5046 [M-H] bang ki thuat (-) ESI-
HRMS/MS (hinh 3.23) thu dugc cac manh ion véi cac tin hiéu tai m/z 395.2613 [M-
H- C20H4002] tuong timg v&i sy mat di 1 phan tir axit trung hoa C20:0 ¢6 m/z 312.3028
[C20H4002] ctia ion phan tir [M-H] va manh ion tai m/z 377.2456 [M-H-C20H400--

H.0]- twong tmg v&i ion phan tir bi mat di mot phan tir axit béo C20:0 va mot phan
tir nude H20 c6 m/z 18.0106.

PA c6 CTPT Ca1H7507P 1a dang phan tir c¢6 dudi khong phan cuc gom 1 axit

béo va mot alkanyl hodc mdt ankenyl, trong d6, mdt axit béo dugc xéc dinh la
[C20H4002] €6 m/z 312.3028. Pau phan cuc cia PA c¢6 CTPT 1a CsHsOsP m/z
135.9925. Do @6, suy ra dugc manh phan tir con thiéu trong PA c6 m/z 259.2080

tuong trng voi mot anken C18:5 [CigH280]. Do do, xac dinh dwoc pic ion m/z
707.5033 [M-H]" |a dang PA 18:5e/20:0.
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Hinh 3.22. Sac ky d6 HPLC-HRMS va phé khéi ciia dang phan tir PA 38:5
(a) Phé khoi MS(-) ciia [Ca1H7207P] tai m/z = 707.5046

, (b) Phé khoi MS(-) ctia [Ca1H7207P]" tai m/z = 707.5046.

Hinh 3.23. Céng thitc cdu tao ciia PA 18:5/20:0
Nhu vay, chung t61 xac dinh duogc 2 dang phan tir PA, chi tiét duoc trinh bay
trong bang 3.8.

Bdang 3.8. Cdc dang phdn tir PA xdc dinh dwoc trong mau M.dichotoma

Rt Ki hi¢u Dang [M-H]" m/z Amy CTPT Ham lwgng %
(phat) phéan tir Po thuc Tinh toan | ppm trong PA
3.26 | PA42:4 | 20:0/22:4 779.5561 780.5669 -3.5 | CusHs108P 99.386
3.32 | PA38:5 | 18:5e/20:0 | 707.5046 708.5094 -2.5 | CuH704P 0.001
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3.2.1.2. Xdc dinh dang phéan tu: PE

Trén pho khdi phéan giai cao ESI-HRMS (-) ctia cic mau nghién ctru cho thiy
trong khoang thoi gian 3.5-5.5 phut xuat hién céac pic dic trung cia nhom phan tir PE
v6i [M-H] chén va khdi luong ion phén tir trong khoang 800 - 1200 Da. Tir cac diém
dac trung, ching t61 da xac dinh dugc 14 dang phan to PE va 2 dang phan tu
lysophosphatidylethanolamine (LPE) trong mau M.d (bang 3.9).

Cong thirc ciu tao cta PE c6 dang:

Diacyl Ankyl acyl/ankenyl acyl

- Nhan dang PE 18:1e/22:5

Trén phd khéi phan giai cao (+) ESI-HRMS xuit hién tin hiéu ion phan tir tai
m/z 778.5754 [M+H]" tuong tng véi CTPT CasHgoNO-P va tin hi€u tai m/z 879.6909
[M+H+EtN]" ttng véi ion phan tir [M+H]" cong thém mot phan tir EtsN.

Trén pho khéi phan gidi cao (-) ESI-HRMS xuét hién pic ion phén tir dehydro
hoa tai m/z 776.5552 [M-H]" c6 cuong d6 manh nhét so v6i cac tin hiéu con lai trong
phan 16p PE. Theo tinh toan 1y thuyét, ion ndy twong ung véi cong thirc phan tir
CasHgoNO7P c6 m/z 777.5672, d6 sai s6 0.00476 va c6 sb lién két doi la 7 (hinh 3.25).
Véi su c6 mat ciia 7 nguyén tir O trong CTPT ching to PE c6 dang ankenylacyl hodc
ankylacyl véi 1 lién két d6i C=0. Pau phan cuc ciia PE va nhom glyceryl c6 cong
thire CsH1:NO4P; do d6, xac dinh duoc tong sé nguyén tir cacbon va DBE ¢6 trén
mach hydrocacbon, trong dudi khong phéan cuc ciia PE 1an luot 13 40 va 6, ki hiéu PE
40:6.

Ton phan tir m/z 776.5552 [M-H]" dugc tién hanh ban pha tiép MS?(-) (hinh
3.26) thu dugc cac manh ion vai cac tin hi¢u tai m/z 464.3123 [M-H-C22H320] tuong
g voi ion phan tir [M-H]" mét di phan tir trung hoa la ketene cua axit béo C22:5
(C22H320); tai m/z 446.3026 twong tng ion phan tir [M-H] mat di mot phan tir axit
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béo C22:5 c6 m/z 330.2559 (C22H3402). Tin hiéu tai m/z 329.2485 [C22H3302] va m/z
285.2583 [C22H3302-CO2] 1an lugt trong tmg véi anion ciia axit béo C22:5 va anion

cla axit béo C22:5 méat di nhom -CO..

@] Accurate Mass Calculator

Mass Calculator

Formula Calculator
776.5552 Mr 777.5625
Mass Type:

Mono-isotopic v

Error Margin:

0.015 Da v

DBE Range:

8 Fixed 00 - 100

Electron Ions:

Both configurations v

HC Ratio:

B Limit 0.0 - 3.0

(") Apply Nitrogen Rule

30 Maximum Results

— X
i“
[
Ion: - Charge: 1 Adduct: H 30 hits: =
# Mass Diff Formula DBE Calc. Formulae
7 777.5646 0.00208 C41H76N7O5P 8.0
8 777.5646 0.00208 C42H82010P 2.5
9 777.5602 0.00225 C41H79NO12 3.0
10 777.5602 0.00225 C40H73N8 07 8.5
11 777.5648  0.00228 C31H75N11011 0.0
12 777.5592 0.00329 C34H74N1206P 4.5
13 777.5659 0.00342 C43H78N406P 7.5
14 777.5589 0.00359 C39H77N4011 3.5
15 777.5589  0.00360 C38H71N1106 9.0
16 777.5672 0,00476 C45HS80NO7P 7.0
17 777.5575 0.00494 C37H75N7010 4.0
18 777.5674 0.00496 C34H73N1208 45
19 777.5565 0.00597 C31H76N1109P 0.0 oy
20 777.552 0.00628 C35H73N1009 4.5 4
21 777.5688 0.00630 C36H75N909 4.0 Advanced Sedige.
22 777.5701 0.00764 C38H77N6 010 3.5 Elements...

Hinh 3.24. Hinh danh tinh CTPT theo phan mém ciia dang phdn tir PE 40:6

«
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Inten. (x1,000,000)
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Hinh 3.25. Sdc ky d6 HPLC-HRMS V& phé khéi ciia dang phdn tir PE 40:6
(a) Sdc ki do HPLC ciia [C4sHgoNOP], (b) Pho khoi MS(+) ciia
[CasHsiNO7P]*, (C)Phé khéi MS(-) tai miz 776.5552, (d) Phé khoi MS?(-) tai
m/z 776.5552.
Trong thanh phan PE 40:6, CTPT CasHsoNO-P v&i m/z 777.5672, ¢6 chira dau

phan cuc va glyceryl c6 cong thitc CsH11NO4P v&i m/z 180.0426 va mot axit béo
C22:5 ¢0 CTPT C22H3402 vai m/z 330.2559. Suy ra manh con lai trong dudi khong
phan cuc cia PE 1a mot O-ankenyl chtra 1 nbi doi co6 m/z 267.2640 twong ung véi
CTPT CagHssO.

Tur céac tin hiéu trén xac dinh dugc pic ion m/z 776,5552 [M-H]" la dang PE
18:1e/22:5.

— = — (0]

S O\)\/O\

~
—O/P\O/\/NH2

Hinh 3.26. Céng thitc cdu tao ciia dang PE 18:1e/22:5
Bang cach tuong tu, chiing t6i xac dinh duoc dang phén tir con lai cua PE, chi

tiét dugc trinh bay trong bang 3.9.

Bang 3.9. Cdc dang phan tir PE xdc dinh dwoc trong mau M.dichotoma

Rt i [M-H] m/z Az CTPT Ham
; o Dang phéan
(phat) | Ki hi¢u " Do thuc | Tinhtoan | pPpPm lwgng (%)
w
trong PE
5.390 PE 38.6 16:1e/22:5 | 748.5270 | 748.5286 | -1,6 | CasHz,NO/P 20.82
5.142 PE 38:5 16:0e/22:5 | 750.5405 | 750.5443 | -3.8 | CiHsNO7P 7.27
5.128 PE 39:6 17:1e/22:5 | 762.5413 | 762.5443 | -3.0 | CauH7z;sNO/P 1.29
5.175 PE 40:7 18:1e/22:6 | 7745410 | 774.5443 | -3.3 | CssHzsNO/P 3.76




100

4.947 | PEA40:6 | 18:1e/22:5 | 776.5552 | 777.5672 | -4.8 | CasHgoNO7P 37.19
4658 | PE41:6 | 19:1e/22:5 | 790.5720 | 790.5756 | -3.6 | CasHg:NO7P 0.48
5.920 | PE40:6 | 18:1/22:5 | 790.5370 | 790.5392 | -2.2 | CusHzsNOgP 1.03
7.025 | PE40:6 | 18:1/22:5 | 790.5344 | 790.5392 | -4.8 | CusH-sNOgP 6.15
8.217 | PE40:6 | 18:0/22:6 | 790.5422 | 790.5392 | 3.0 | CasH-sNOgP 0.49
5.783 | PE40:5 | 18:0/22:5 | 792.5549 | 792.5549 | 0.0 | CasHsNOgP 0.33
5.180 | PE40:4 | 18:0/22:4 | 794.5659 | 794.5705 | -4.6 | CasHs:NOgP 2.39
4160 | PE41:6 | 19:1/22:5 | 804.5518 | 804.5549 | -3.1 | CasHgoNOgP 9.59
3597 | PE42:6 | 20:1/22:5 | 818.5663 | 818.5705 | -4.2 | CauHgNOgP 6.10
5147 | PE42:4 | 20:0/22:4 | 822.5940 | 822.6018 | -7.8 | CauHgsNOsP 3.11

Tong 100.00

18.18 | LPE22:5 | lyso 22:5// | 526.2905 | 526.2939 | -3.4 | CorHisNO-P 75.89
18.86 | LPE 22:6 | lyso22:6// | 524.2730 | 524.2783 | -5.3 | CyHaNO7P 4.92
Chua xéc dinh 19.19

Tong 100.00

3.2.1.3. Xdc dinh dgng phan tw: PC

Trong mau M.d chiing toi da xac dinh duoc 11 dang phan tir PC (trong d6 co

4 dang 1a dong phan) va 7 dang phan tir lysophosphatidylcholine (LPC) (bang 3.10).

Cong thirc cu tao ctia PC c6 dang:

O

PN

(o}

(0]

Diacyl PC

3
—CH
P—o— | 7
i CHjy

R, O i
R1\n/0\)\/0—|
(e}

CH
N

- Nhan dang PC 16:0e/22:6

0]

o

CHj

[ N—CH,
O—F|’—O/\/ |

CHg

Ankylacyl/ankenylacyl PC

Trén phd khéi phan giai cao (+) ESI-HRMS xuit hién tin hiéu ion phan tir tai
m/z 792.5894 [M+H]* twong tng vdi CTPT CasHs2NO7P. Theo tinh toan 1y thuyét,

ion nay twong g vai cong thirc phan tir CsHgoNO7P ¢6 m/z 793.5985, do sai sd
0.00186 va c6 s6 lién két doi 12 7.

Trén pho khdi phéan giai cao (-) HR-ESI-MS xuét hién cac dau hiéu dic trung
ctua dang PC vdi pic ion formyl hoa tai m/z 836.5753 [M+HCOOY]" (theo tinh toan ly

thuyét twong Gmg véi CTPT CasHg2NO7P, d6 sai s6 0.77 ppm, s6 lién két doi 12 7, va
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pic ion formyl hoa mét di phan tir methyl formate C2H4O tao thanh ion [M-CH3] tai
m/z 776.5538.

V61 CTPT CxHyNO7P chung to PC c6 dang ankenylacyl hodc ankylacyl voi 1
lién két d6i C=0 & dudi khong phan cuc. Pau phan cuc cua PC va nhom glyceryl c6
cong thirc CgHisNO4P; do d6, xac dinh duogc téng s nguyén tir cacbon va DBE c¢6
trén mach hydrocacbon, trong dudi khong phan cuc cua PC lan luot 1a 38 va 6, ki
hiéu PC 38:6.

Ton formyl héa mit di phan tir methyl formate m/z 776.5538 [M-CHs]" duoc
tién hanh ban pha tiép MS?(-) (hinh 3.28) thu duoc cic manh ion véi cac tin hiéu tai
m/z 466.8305 [M-CHs-C22H300]" do ion [M-CHs] mat di phan tir trung hoa 13 ketene
clia axit béo 22:6, tai m/z 327.2315 [C22H320,] va m/z 283.2411 [C22H330,-CO2] lan
luot twong Gmg v6i anion cua axit béo C22:6 va anion cta axit béo C22:6 mat di

nhém -COa.

Inten. (x1,000,000)
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Hinh 3.27. Sdc ky d6 HPLC-HRMS va phé khéi ciia dang phan tir PC 38:6

(a) Sdc ky @6 HPLC ciia [CasHg2NO7P], (b) Phé khoi MS(+) ciia [CasHasNO7P]* tai
m/z =792.5894, (¢) Phé khoi MS(-) ciia [CasHroNO7P] tai m/z = 776.5537 , (d)
Phé khéi MS?(-) ciia [CasH7eNO7P] tai m/z = 776.5537.
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Trong thanh phan PC 38:6, CTPT CusHs2NO7P v&i m/z 791.5876, c6 chira dau
phan cyc va glyceryl ¢6 cong thirc CsHisNO4P véi m/z 223.0214 va mot axit béo
C22:6 c6 CTPT C22H3202 véi m/z 328.2315. Suy ra manh con lai trong dudi khong
phan cuc cua PC 1a mdt O-ankyl c6 m/z 240.3347 tuong tng vdi CTPT CieH320.

Tir cac tin hiéu trén, két hop voi phd GC, GC-MS vé thanh phan axit béo trong
lipid téng va phospholipid phan cuc xac dinh duoc pic ion m/z 792.5894 [M+H]* 1a
dang PC 16:0e/22:6n-3.

Hinh 3.28. Céng thirc cdu tao dang PC 16:0e/22:6
Bang cach tuong tu, ching t6i xac dinh duoc dang phan tir con lai ciia PC, chi

tiét duoc trinh bay trong bang 3.10.

Bdng 3.10. Cdc dang phan tir PC xdc dinh dwoc trong mdau M.dichotoma

Rt Ki hi¢u | Dang phan [M+H]* m/z Anvz CTPT Ham
(phat) ti Do thyc | Tinhtoan | ppm lwomg (%)
trong PC
7.385 | PC37:6 | 15:1e/22:5 | 778.5818 | 778.5745 | 7.3 | CasHsoNO7P 0.94
7.097 | PC38:6 16:0e/22:6 792.5894 | 793.5985 | -0.8 | CasHs2NO-P 31.89
16:1e/22:5
6.500 | PC38:5 | 16:0e/22:5 | 794.6051 | 794.6060 | -0.9 | CasHssNO-P 24.65
8.217 | PC38:6 16:0/22:6 | 806.5693 | 806.5695 | -0.2 | CasHsoNOsP 10.64
7.862 | PC385 16:0/22:5 | 808.5829 | 808.5851 | -2.2 | CasHg2NOgP 5.43
6.518 | PC40:6 16:0¢/22:6 820.6146 | 820.6215 | -6.9 | CigHgsNO7P 7.79
18:1e/22:5
6.287 | PC40:5 | 18:0e/22:5 | 822.6338 | 822.6371 | -3.3 | CagHgsNO-P 12.37
7.937 | PC40:7 18:1/22:6 | 832.5787 | 832.5851 | -6.4 | CasHs2NOgP 1.23
7.627 | PC40:6 18:0/22:6 | 834.5922 | 834.6008 | -8.6 | CasHssNOgP 5.06
Tong 100.00
19.69 | LPC 16:0 | lyso 16:0e// | 482.3598 | 482.3605 | -0.7 | CasHs:NOgP 54.53
20.2 | LPC16:0 | lyso16:0// | 496.3424 | 496.3398 | 2.6 | CaHsoNO7P 3.24
19.03 | LPC 18:0 | lyso 18:0e// | 510.3906 | 510.3918 | -1.2 | CyHssNOsP 15.19
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19.75 | LPC 18:0 | lyso 18:0// | 524.3681 | 524.3711 | -3.0 | Cz6HssNO7P 3.02

19.21 | LPC20:0 | lyso20:0// | 552.3997 | 552.4024 | -2.7 | CaxHssNO:P 16.10

20.14 | LPC22:6 | lyso 22:6// | 568.3387 | 568.3398 | -1.1 | CasoHsoNO-P 3.45

19.83 | LPC22:5 | lyso22:5// | 570.3569 | 570.3554 | 1.5 | CsoHs2NO-P 4.47

Tong 100.00

3.2.1.4. Xdc dinh dang phéan tir PS

Trén pho khdi phan giai cao HR-ESI-MS (-) cho thay cdc mau nghién ctu,
trong khoang thoi gian 9 - 13 phit xut hién céac pic dic trung ciia nhém phan tir PS
v6i [M-H] chin va khéi luong ion phan tir trong khoang 700 - 1000 Da. Ching t6i
da xac dinh dugc 6 dang phan tu PS va 4 dang phan tu lysophosphatidylserine (LPS)
cua loai M.dichotoma (bang 3.11).

Cong thirc cu tao ctia PS ¢6 dang:

X I
R,” O o NH, Rz)l\o o NH,
R1\"/o\)\/o—ﬁ>—o\)\”/0H - ,o\)\/o—g—o\)\H/OH
OH ! OH
o} 0 0
Diacyl Ankylacyl/ankenylacyl

- Nhan dang PS 20:0/22:4

Trén pho khdi phéan giai cao (-) HR-ESI-MS xuét hién pic ion phén ttr dehydro
hoa tai m/z 866.5862 [M-H]" c6 cuong d6 manh nhét so v6i cac tin hiéu con lai trong
phan 16p PS. Theo tinh toan Iy thuyét, ion nay twong tmg véi cong thirc phan tir
CasHgsNO1oP, MIt m/z 867.5991, do sai s6 0.00565 va co sb lién két doi 1a 7 (hinh
3.30). Vi su ¢6 mat ciia 10 nguyén tir O trong CTPT ching té PS ¢6 dang diacyl vai
2 lién két d6i C=0 & dudi khong phan cuc. Pau phan cuc cua PS va nhom glyceryl
c6 cong thirc CsH11NOgP véi 1 1ién két doi C=0 cua manh serine; do d6, xac dinh
dugc tong sd nguyén tir cacbon va DBE c6 trén mach hydrocacbon, trong dudi khong
phan cyc cta PS 1an luot 1a 42 va 4, ki hiéu PS 42:4.

Ton phan tir m/z 866.5862 [M-H]" duogc tién hanh ban pha tiép MS?(-) (hinh
3.31) thu dugc cac manh ion véi cac tin hiéu tai m/z 779.5585, 447.2877, 331.2651,
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311.2935 va 287.2727. Tin hiéu tai m/z 779.5585 [M-H-CsHsNO2]" twong g véi
ion phan tir [M-H] mat di ddu phan cuc serine; tai m/z 447,2877 [M-H-87-C22Hz3602]

tuong Gng voi ion phan tir [M-H] mat di manh serine va phan tir axit trung hoa

C22H3602. Tir dit kién nay cho thiy, trong dang phan tir PS 42:4 ¢6 mit cia axit béo
C22:4. Cac manh ion tai m/z 331.2651 [C22H3502]", m/z 311.2935 [C20H3902]" va m/z
287.2727 [C22H3502 -CO2] trong rng vai cac anion cua axit C22:4, C20:0 va C22:4

mat di nhém -CO,. Céc tin hiéu trén phd MS?(-) cho thiy sy c6 mit cta cac axit béo
C22:4 va C20:0 phu hop voi dang PS 42:4.
Qua d6 xac dinh dugc pic ion phan tir tai m/z 866.5852 [M-H] la dang PS

20:0/22:4.

@] Accurate Mass Calculator

Mass Calculator
Formula Calculator
866.5862
Mass Type:

Mono-isotopic

Error Margin:

0.015 Da

DBE Range:

& Fixed 0.0 - 10,0

Electron Ions:

Both configurations

HC Ratio:

B Limit 0.0 - 3.0

() Apply Nitrogen Rule
30 Maximum Results

Mr 867.5935

= X
¥
r 3]
Ion: Charge: 1 Adduct: H 30 hits: g
# Mass Diff Formula DBE Calc. Formulae
4 867.5922 0.00125 C339H82NSO10P 4.0
5 867.5949 0.00143 C42HS0N1007P 8.5
6 867.5949 0.00144 C43H86N3012P 3.0
7 867.5919 0.00156 C43H79N8 010 8.5
8 867.5909 0.00259 C37HS80N1209P 45
9 867.5962 0.00277 C44H82N708P 8.0
10 867.5906 0.00290 C41H77N1109 9.0
11 867.5976 0.00411 C46H84N409P 7.5
12 867.5882 0.00527 C34H82N11012P 0.0
13 (867.5089__ 0.00546_C48HE6NO10P 7.0)
14 867.5879 0.00558 C38H79N10012 4.5
15 867.5991 0.00565 C37H79N12011 4.5
16 867.6005 0.00699 C39H81N9 012 4.0
Adducts...
17 867.5864 0.00712 C47H84N2010P 7.5
18 867.5850 0.00846 C45H82N509P 8.0 Acisiced Setings-c»
19 867.6031 0.00967 C42H79N1009 8.5 Elements...

Hinh 3.29. Hinh danh tinh CTPT theo phan mém cia dang phdn tir PS 42:4

Inten. (x10,000,000)
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Hinh 3.30. Sdc ky d6 HPLC-HRMS V& phé khéi ciia dang phan tir PS 42:4

(a) Pho khoi MS(-) ciia [CasHssNO1oP]" tai m/z = 866.5862, (b) Phé khoi MS?(-)
cua [CagHesNO10P]" tai m/z = 866.5862.

Bang cach twong tu, chung t6i xac dinh dugc dang phan tir con lai cua PS,

chi tiét dugc trinh bay trong bang 3.11.

Bang 3.11. Cdc dang phdn tir PS xdc dinh dwoc trong mau M.dichotoma

[M-H] m/z Ham
Rt Am/z
. Kihi¢u | Dang phén tir | Po thyc | Tinh toan CTPT lwgng (%)
(phat) ppm
trong PS
13.32 PS 40:5 18:0/22:5 836.5369 | 836.5447 | -7.8 | CisHsoNO1P 0.63
12.98 PS 40:4 18:0/22:4 838.5530 | 838.5603 | -7.3 | CusHg2NO1oP 457
12.62 PS41:4 19:0/22:4 852.5719 | 852.5760 | -4.1 | C47HssNO1oP 1.98
12.37 PS 42:5 20:0/22:5 864.5698 | 864.5760 | -6.2 | CigHssNO1P 11.26
12.05 PS 42:4 20:0/22:4 866.5862 | 867.5991 | -1.0 | CagHgsNO1P 79.03
11.63 PS 43:4 21:0/22:4 880.6031 | 880.6073 | -4.2 | CagHgsNO1P 2.54
Téng 100.00
23.19 | LPS 18:0 Lyso 18:0// | 524.2972 | 524.2994 | -2.2 | CuHasNOoP 1.54
22.67 | LPS19:0 Lyso 19:0// | 538.3081 | 538.3150 | -6.9 | CasHsoNOoP 0.34
21.91 | LPS 20:0 Lyso 20:0// | 552.3261 | 552.3307 | -4.6 | CzHs.NOgP 95.73
20.91 | LPS 21:0 Lyso 21:0// | 566.3442 | 566.3463 | -2.1 | CyHssNOoP 2.39
Téng 100.00
0]
i 0
O\)\/O\P//O
-/ \ NH2
PS 40:4 o ©
18:0/22:4 COOH
o)
o\)\/o\ L
BN NH,
PS 41:4 o O
19:0/22:4 COOH
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0
T T T 0
O\)\/O\ O
§ /P< NH,
PS 42:4 @ c 0O
20:0/22:4 COOH
Hinh 3.31. Céng thitc cdu tao dang PS 18:0/22:4; PS 19:0/22:4; PS

20:0/22:4
3.2.1.5. Xdc dinh dagng phén tu Pl

Trén phd khéi phan giai cao HR-ESI-MS (-) cho thiy cic mau nghién ciu,
trong khoang thoi gian 14 - 18 phut xuat hién cac pic dic trung cia nhoém phén ti Pl
v6i [M-H]" 1¢ va khdi luong ion phan tir trong khoang 800 - 1200 Da. Chiing t6i da
xac dinh dugc 18 dang phan tir Pl va 2 dang phan tir lysophosphatidylinositol (LPI)
cua loai M.dichotoma (bang 3.12).

Cong thirc cau tao chung cua Pl ¢ dang:

O (@)

Rz/lLO RA)LO
O (o)
R1 O\)\/o 7 oH O\)\/O OH
Y \P R3/ \P//

Y HO” ~o OH HO' ~No OH
HO oH HO OH
OH
OH
Diacyl Ankylacyl/ankenylacyl

- Nhan dang P1 42:4 tai m/z 941.6092 [M-H]

Trén pho khdi phén giai cao (-) HR-ESI-MS (hinh 3.33) xuét hién pic ion phan
tr dehydro hoa tai m/z 941.6092 [M-H]" c6 cudng d6 manh nhét so véi cac tin hiéu
con lai trong phan 16p PI. Theo tinh toan 1y thuyét, ion ndy twong tng véi cong thirc
phan tir Cs1Ho1O13P (46 sai s6 0.00410) va c6 sb lién két dbi 1a 8. Véi sy c6 mit cua
13 nguyén tir O trong CTPT chung to PI c6 dang diacyl.

lon am [M-H] dugc lya chon dé ban pha tiép MS?(-). Trén phé MS?(-) ctia PI
42:4 chtra cac tin hi¢u tuong trng véi ion ban phan tir ¢6 inositol, nhém acyl va anion
carboxylate cua axit béo da bi mat dong thoi (hinh 3.33). Su phan manh tai cac tin
hiéu m/z 311,2940 twong rng vi aninon cua axit béo 20:0 [C20H3902]7, m/z 331,2940

tuong ing voi anion cua axit béo 22:4 [C22H350;], tin hiéu m/z 447,2876 1a méanh ion
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[C23sHa406P] thu dugc khi ion [M-H] bi mét di déng thoi phan tir inositol m/z
162,0588 [CsH100s] va axit béo 22:4 m/z 332,2730 (C22H3602), m/z 609,3392 la tin
hiéu cta ion [M-H] bi mét phan tir axit béo 22:4, m/z 627,3518 1a tin hiéu cua ion
[M-H] sau khi bi mat phan tir keten cta axit béo 22:4 [C22H340]. Céc dit liéu phd

khéi da ching minh dang phan tir dang xét 1a diacyl glycerophosphoinositol PI
20:0/22:4. Két hop v6i két qua phan tich trén GC, GC-MS vé thanh phan axit béo

trong lipid tong va phan doan lipid phan cuc da xac dinh dugc dang phan tir nay 1a

diacyl glycerophosphoinositol Pl 20:0/22:4n-6.

Inen. (x10,000,000)
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Hinh 3.32. Sdc ky d6 HPLC-HRMS va phé khéi ciia dang phén tir PI 42:4
(@) Sdc ky @6 HPLC ciia [Cs1He1013P], (b) Pho khoi MS(-) ciia [CsiHooO13P]" tai
m/z = 941.6092, (c) Phé khoi MS?(-) cuia [Cs1Heo013P]" tai m/z = 941.6092.
Bang cach tuwong tu, chung t6i xac dinh dugc dang phén tir con lai cua PI, chi

tiét dugc trinh bay trong bang 3.12.

Bang 3.12. Cdc dang phan tir PI xdc dinh dwoc trong mau M.dichotoma

Rt Ki hi¢éu | Dang phan [M-H] m/z A CTPT Ham

(phat) tir Do thyc | Tinhtoan | ppm lwgng (%)
trong PI

16.70 PI1 32:0 16:0e/16:0 795.5340 | 795.5393 | -5.3 | CaiHs1012P 0.27
16.60 Pl 33:1 16:0e/17:1 807.5343 | 807.5393 | -5.0 | CsHs:01P 0.13
15.96 | PI134:0 18:0e/16:0 | 823.5662 | 823.5706 | -4.4 | Cu3HgsO1P 0.38
18.14 Pl 34:2 16:0/18:2 833.5138 | 833.5185 | -4.7 | CaH7O13P 0.07
15.86 Pl 35:1 18:0e/17:1 835.5691 | 835.5706 | -1.5 | CausHss012P 1.17
16.10 Pl 38:5 16:0e/22:5 869.5544 | 869.5549 | -0.5 | Cui7Hsg3012P 1.40
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17.94 P138:6 16:0/22:6 881.5176 | 881.5185 | -0.9 | C7H79013P 6.58
15.31 P140:5 18:0e/22:5 | 897.5815 | 897.5862 | -4.7 | CaoHsg7O12P 1.84
16.54 P140:4 18:0e/22:4 | 899.5961 | 899.6019 | -5.8 | CagHgsO12P 0.99
17.72 P140:7 18:1/22:6 907.5277 | 907.5342 | -6.5 | CsoHs1013P 0.70
17.30 P140:6 18:0/22:6 909.5436 | 909.5498 | -6.2 | CioHs3013P 531
17.16 P140:5 18:0//22:5 | 911.5589 | 911.5655 | -6.6 | CaoHssO13P 3.19
16.66 P140:4 18:0/22:4 913.5772 | 913.5811 | -3.9 | CioHs:O13P 8.55
16.37 P141:4 19:0/22:4 927.5918 | 927.5968 | -5.0 | CsoHggO13P 2.88
16.61 P142:6 20:0/22:6 937.5736 | 937.5811 | -7.5 | CsiHs/O13P 0.40
16.38 P142:5 20:0/22:5 939.5932 | 939.5968 | -3.6 | CsiHsoO13P 5.68
16.01 Pl 42:4 20:0/22:4 941.6092 | 941.6133 | -4.1 | CsiHo1013P 58.97
15.66 P143:4 21:0/22:4 955.6212 | 955.6281 | -6.9 | Cs2H93013P 1.39
Chua xac dinh 0.10

Tong 100

23.95 | LPI20:0 | Lyso20:0/ | 627.3415 | 627.3515 | -10.0 | C29Hs7012P 84.87
2412 | LPI18:0 | Lyso18:0// | 599.3140 | 599.3202 | -6.2 | Cz7Hs3012P 15.13
Tong 100

0

PI42:4

20:0/22:4

PI38:6

16:0/22:6

P140:5¢

18:0e/22:5

HO

HO

HO

OH

OH

OH
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0
= = = = — — 0
o\)\/o\ P N
0 ’o/P\o OH
PI 40:6
18:0/22:6 ud oH
Hinh 3.33. Cong thikc cau tao dang PI 20:/122:4; Pl 16:0/22:6; Pl 18:0e/22:5; PI

18:0:22:6

3.2.1.6. Xdc dinh dang phan tir CAEP

16p chéat phospholipid phan cuc cua loai M.dichotoma (bang 3.13).

Bang cach twong tu, chung t6i xac dinh duoc 11 dang phan tir cia CAEP trong

Bang 3.13. Cdc dang phan tir CAEP xdc dinh dwoc trong mau M.dichotoma

Rt Ki hiéu | Dang phan [M-H] m/z Aniz CTPT Ham
(phut) tir Do thye | Tinhtoan | PPM lwgng (%0)
trong
CAEP
9.67 | CAEP33:2 | 18:2b/15:0 | 627.4842 | 627.4871 | -2.9 | CasHeoN20sP 1.90
7.63 | CAEP 33:0 | 18:0b/15:0 | 631.5170 | 631.5184 | -1.4 | CssH73sN2OsP 111
9.25 | CAEP34:2 | 18:2Db/16:0 | 641.4962 | 641.5028 | -6.6 | CssH7:N2OsP 38.62
8.83 | CAEP 34:1 | 18:1b/16:0 | 643.5115 | 643.5184 | -6.9 | CssH73N20sP 31.84
7.27 | CAEP 34:0 | 18:0b/16:0 | 645.5311 | 645.5341 | -3.0 | CssH7sN20sP 14.52
9.37 | CAEP 35:3 | 19:3b/16:0 | 653.4944 | 653.5028 | -8.4 | Cs7H7:N20sP 0.56
8.68 | CAEP 35:2 | 18:2b/17:0 | 655.5098 | 655.5184 | -8.6 | Cs7H73N2OsP 2.54
8.29 | CAEP35:1 | 19:1b/16:0 | 657.5281 | 657.5341 | -6.0 | Cas7H7sN2OsP 4.34
6.98 | CAEP 35:0 | 18:0b/17:0 | 659.5460 | 659.5497 | -3.7 | Cs/H77N2OsP 1.46
8.41 | CAEP36:1 | 18:1Db/18:0 | 671.5466 | 671.5497 | -3.1 | CssH77N2OsP 0.72
7.81 | CAEP38:2 | 18:2b/20:0 | 697.5621 | 697.5654 | -3.3 | CaoH7sN20sP 1.34
Chua xac dinh 1.05
Tong 100

Tir két qua phan tich chiing t6i nhan thay, dang phén tir ¢6 axit palmitic (16:0) lién

két v6i monoenoic va dienoic sphingoid chiém 85% tong sé CAEP cua M.dichotoma,
Trong d6, CAEP 18:2b/16:0 va CAEP 18:1b/16:0 chiém lan luot 6,38% va 5,36%

tong lipit phan cuc. Ngoai sphingosine va sphingadiene (18:1b va 18:2b), ciing phat

hién céc thanh phan cta ceramide c6 chita cac gc dihydroxy khac nhur 18:0b, 19:1b
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va 19:3b. Cac axit 15:0, 17:0, 18:0 va 20:0 ciing dugc tim thiy trong CAEP cua san
ho thuy tire M.dichotoma.

3.2.2. Xdc dinh dang phén tir trong 16p chét phospholipid phin cuwc ciia loai san
ho thiy tirc Millepora platyphylla

Bang nhitng l4p luan tuong ty nhu & loai san ho thity tirc Millepora dichotoma,
d6i voi loai Millepora platyphylla chung toi di nhan dang duoc 78 dang phan tur
phospholipid gom 66 dang phan tir glycerophospholipid thuéc nim phan 1ép:
phosphatic acid (PA), phosphatidylethanolamine (PE), phosphatidylcholine (PC),
phosphatidylserine  (PS),

phosphatidylinositol (PI) va 12 dang phan tr

sphingophospholipid: ceramide aminoethylphosphonate (CAEP).
3.2.2.1. Xdc dinh dang phéan ti: PA

Chung t6i dd xac dinh dugc 2 dang phan tir PA trong 16p chat phospholipid &
loai M.p (bang 3.14).

Bang 3.14. Cac dang phan tir PA xdc dinh dwoc trong mau M.platyphylla

Rt | Kihiéu | Dang [M-H]" m/z Az CTPT | Ham lugng %
(phut) phén tir Po thyc Tinhtoan | ppm trong TL
3.26 | PA42:4 | 20:0/22:4 | 7795571 | 779.5587 | -1.6 | CusHeiOgP -

3.32 | PA38:5 | 18:5e/20:0 | 707.5022 | 707.5017 | 0.5 | CaH7sO:P -

PA déng vai trd 1a tién chit dé tong hop cac phospholipid khac, nhu
phosphatidyletanolamine (PE), phosphatidylcholine (PC), 1 thanh phan chinh cia
mang té bao. Bang cach diéu chinh thanh phan mang, PA anh huong dén tinh luu
dong, tinh toan ven va d cong ciia mang, rat can thiét cho cac qua trinh sinh truéng,
phan tng tong hop mang va truyén tin hiéu. Axit photphatidic dong vai trd da dang
va thiét yéu trong sinh 1y té bao, bao gdm vai trd cdu trac va chirc ning mang, truyén
tin hiéu té bao, chuyén hoa phospholipid, ting truong va biét hoa té bao ciling nhu
chuyén hoa ning lugng, dic biét 1 vai tro quan trong cta PA 1a duy tri cAn bang noi
moi va sic khoe té bao. Su réi loan dicu hoa cua n6 cé lién quan dén cac tinh trang
bénh 1y khac nhau.

Mic du nghién ctru cu thé vé vai tro cua axit phosphatidic trong hydrocoral

con han ché, nhung gia thuyét cho rang PA déng vai trd quan trong trong ciu triic va
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dong lyc mang, giit chirc ning truyén tin hiéu té bao, chuyén héa phospholipid, ting

truong va biét hoa té bao ciing nhu tao ra phan Gng chdng lai nhimg tic nhan giy

cang thang tr moi truong bén ngoai dugc cho 13 hop 1y. Can nghién ctru sdu hon dé

1am sang t6 cac chirc ning cua PA trong hydrocoral va nhitng déng gop cua né doi

voi1 suc khoe va kha nang phuc hoi ciia san ho trong viéc thay do6i méi truong bién.

3.2.2.2. Xac dinh dang phéan tuw: PE

dinh dugc 16 dang phan tir PE va 2 dang phan tir LPE (bang 3.15).

Trong 16p chét phospholid phan cyc cta loai M.platyphylla, ching t6i di xac

Bdng 3.15. Cdc dang phan tir PE xdc dinh dwoc trong mau M.platyphylla

[M-HI" m/z Ham
Rt Ki hiéu Dang A CTPT luwgng %
(phut) phantir | p, ¢hye | Tinhtoan | PPM trong
PE/LPE
3.82 | PE35:2 | 18:1e/17:1 | 7145442 | 7145443 | -0.1 | CauHzNO7P 2.46
391 | PE36:2 | 17:1/19:1 | 7425371 | 7425392 | -2.1 | CaHzNOgP 2.22
391 | PE38:6 | 16:1e/22:5 | 748.5287 | 7485286 | 0.1 | CusHzNOP 7.54
3.79 | PE38:5 | 16:0e/22:5 | 750.5405 | 750.5443 | -3.8 | CusHzNO7P 3.43
3.7 PE39:6 | 17:1e/22:5 | 762.5413 | 762.5443 | -3.0 | CuHzNO7P 1.48
3.82 | PE40:7 | 18:1e/22:6 | 7745410 | 7745443 | -3.3 | CusHiNOsP 1.80
3.67 | PE40:6 | 18:1e/22:5 | 7765581 | 776.5599 | -1.8 | CusHgNOsP | 39.07
343 | PE41:6 | 19:1e/22:5 | 790.5720 | 790.5756 | -3.6 | CasHs:NOP 2.95
3.76 | PE40:6 | 18:1/22:5 | 790.5370 | 790.5392 | -2.2 | CusHzsNOgP 1.78
421 | PEA40:6 | 18:1/22:5 | 790.5344 | 790.5392 | -4.8 | CasHzsNOgP 0.66
445 | PE40:6 | 18:0/22:6 | 790.5422 | 790.5392 | 3.0 | CasHzsNOsP 0.45
352 | PE40:5 | 18:0/22:5 | 7925549 | 7925549 | 0.0 | CasHsoNOgP 1.01
403 | PE40:4 | 18:0/22:4 | 7945648 | 794.5705 | -5.7 | CasHgNOsP 1.50
379 | PE41:6 | 19:1/22:5 | 8045491 | 804.5549 | -5.8 | CaHzoNOgP | 18.56
355 | PE42:6 | 20:1/22:5 | 8185663 | 8185705 | -4.2 | CuHgNOsP | 13.60
3.76 | PE42:4 | 20:0/22:4 | 822.5940 | 822.6018 | -7.8 | CasHssNOgP 1.49
Téng 100.00
15.28 | LPE22:5 | lyso22:5// | 526.2905 | 526.2939 | -3.4 | CxHsNOP |  96.00
16.07 | LPE22:6 | lyso22:6// | 524.2730 | 524.2783 | -5.3 | CyHuNO:P 4.00
Tong 100.00
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Tir két qua & bang trén cho thy, cac axit béo chu yéu trong cac dang PE 1a cac

MUFA va PUFA Caz, dac biét Ia cdc C22:5 Trong cac PE xac dinh dugc, cac dang
phan tir 18:1e/22:5; 19:1/22:5; 20:1/22:5 chiém ham luogng cao vai gié tri twong wng
lan luot 12 39.07, 18.56 va 13.60%. Dang 16:1e/22:5 c6 ham luong tuwong dbi véi gia
tri dat 7.54%. Cac dang con lai co gia tri < 3.5%.

3.2.2.3. Xdc dinh dang phéan tw: PC

Chung t61 da xac dinh dugc 9 dang phan tir PC va 7 dang phan tu LPC trong

16p chat phospholipid phan cuc cua loai M.platyphylla (bang 3.16).

Bang 3.16. Cdc dang phan tir PC xdc dinh dwoc trong mau M.platyphylla

Rt Ki hiéu | Dang phén [M+H]* m/z Amiz CTPT Ham
(phat) tir Do thyc | Tinhtoan | PpPM lwgng (%)
trong PC
538 | PC37:6 | 15:1e/22:5 | 778.5818 | 778.5745 | 7.3 | CusHgNOsP 0.29
514 | PC38:6 | 16:0e/22:6 | 7925876 | 792.5902 | -2.6 | CasHs2NO-P 31.91
478 | PC38:5 | 16:0e/22:5 | 794.6037 | 794.6058 | -2.1 | CasHssNO-P 35.52
6.01 | PC38:6 | 16:0/22:6 | 806.5693 | 806.5695 | -0.2 | CasHsoNOgP 10.09
571 | PC38:5 | 16:0/22:5 | 808.5829 | 808.5851 | -2.2 | CasHg:NOgP 6.19
451 | PC40:6 | 18:0e/22:6 | 820.6146 | 820.6215 | -6.9 | CagHgsNO-P 4.43
439 | PC40:5 | 18:0e/22:5 | 822.6321 | 822.6371 | -5.0 | CagHgsNO-P 8.44
580 | PC40:7 | 18:1/22:6 | 832.5787 | 832.5851 | -6.4 | CugHgNOgP 0.88
550 | PC40:6 | 18:0/22:6 | 834.5922 | 834.6008 | -8.6 | CugHasNOgP 2.26
Téng 100.00
18.48 | LPC 16:0 | lyso 16:0e// | 482.3598 | 482.3605 | -0.7 | CaHs:NOgP 56.51
19.29 | LPC 16:0 | lyso 16:0// | 496.3424 | 496.3398 | 2.6 | CaHsoNO;P 1.90
17.49 | LPC 18:0 | lyso 18:0e// | 510.3906 | 510.3918 | -1.2 | CyHssNOGP 17.32
18.75 | LPC 18:0 | lyso 18:0// | 524.3681 | 524.3711 | -3.0 | CHssNO7P 2.29
17.76 | LPC20:0 | lyso20:0// | 552.3997 | 552.4024 | -2.7 | CysHssNO7P 6.24
19.98 | LPC22:6 | lyso22:6// | 568.3387 | 568.3398 | -1.1 | CaHsoNO7P 4.40
19.11 | LPC22:5 | lyso22:5// | 570.3569 | 570.3554 | 1.5 | CaHs;NO7P 11.34
Tong 100.00

O nhom PC cua loai M.platyphylla, cac PUFA C22 chiém uu thé, trong d6 ti
l¢ C22:5 va C22:6 gan tuwong tu nhau. Cac dang 16:0e/22:6, 16:0e/22:5 va 16:0/22:6
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c6 ham luong kha cao vai gia tri 1an luot 1a 31.91, 35.52 va 10.09%. PC la thanh
phan phospholipid chinh ctia mang té bao. Trong hydrocoral, PC ¢6 vai trd 1a thanh
phan chinh cta 16p lipid kép, mang lai sy 6n dinh va linh hoat cho ciu triic mang.
Bén canh do, PC con gbép phan duy tri tinh toan ven cia ty thé, tham gia vao qué trinh
h6 hap va san xuat ATP, nhiing chat rat quan trong cho qua trinh chuyén héa ning
lwong té bao va cac qué trinh sinh Iy. PC ¢6 thé anh hudng dén chirc ning cua cac thy
thé gan mang, kénh ion va chat van chuyén, tir d6 diéu chinh tin hi¢u té bao va cac
qua trinh trao ddi vat chat giira cac té bao va moi truong séng ciia chung nhu hip thu
chat dinh dudng va van chuyén ion. Phosphatidylcholine c¢é chira cac thanh phan
chdng oxy héa, do d6, PC gitp bao vé té bao khoi ton thuong oxy hoa dugc tao ra
bdi cac tac nhan gay hai tir moi truong sdng, nhu: tiép xic voi anh sang cao va su
bién dong nhiét d6. Cac LPC xac dinh duoc 1a san phém trung gian cua qua trinh

chuyén hoa ning luong.
3.2.2.4. Xdc dinh dang phéan tir PS

Trong 16p chat phospholipid phan cyuc cta loai M.platyphylla, chung t6i da xac
dinh dugc 5 dang phan tir PS va 4 dang phan ti LPS (bang 3.17).

Bang 3.17. Cdc dang phan tir PS xdc dinh dwoc trong mau M.platyphylla

[M-H] m/z Ham
Rt , Am/z
) Kihi¢u | Dang phén tir | Po thuc | Tinh toan CTPT lwgng (%)
(phat) ppm

trong PS

9.61 PS 40:4 18:0/22:4 838.5530 | 838.5603 | -7.3 | CusHs2NO1oP 6.40

9.28 PS 41:4 19:0/22:4 852.5717 | 852.5760 | -4.3 | CuHsNO1oP 2.09

9.19 PS 42:5 20:0/22:5 864.5698 | 864.5760 | -6.2 | CagHsaNO1oP 16.00

8.89 PS 42:4 20:0/22:4 866.5852 | 866.5916 | -6.4 | CagHssNO1wP 72.97

8.65 PS 43:4 21:0/22:4 880.6013 | 880.6073 | -6.0 | CaoHgsNO1oP 2.54

Tong 100.00
20.35 | LPS18:0 | Lyso18:0// |524.2972 | 524.2994 | -2.2 | CHisNOgP 5.88
20.14 | LPS19:0 | Lyso19:0/ |538.3081 | 538.3150 | -6.9 | CasHsoNOgP 2.34

19.87 | LPS 20:0 Lyso 20:0// | 552.3261 | 552.3307 | -4.6 | CaHs:NOoP 85.04

19.72 | LPS 21:0 Lyso 21:0// | 566.3442 | 566.3463 | -2.1 | Cz7HssNOgP 6.74

Téng 100.00
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Tuong ty nhu nhém PE, PC, cac PUFA c6 mit trong nhom PS chu yéu 1a C22,

trong do, chiém uu thé 1a C22:4. Trong do, dang PC 20:0/22:4 chiém ham lugng cao

nhét véi gia tri dat 72.97% trong nhém PS.

3.2.2.5. Xdc dinh dang phén ti Pl

Chung t61 da xac dinh dugc 19 dang phan tr Pl va 2 dang phan ti LPI trong

16p phospholipid phan cuc cua loai M.platyphylla (bang 3.18).

Bdng 3.18. Cdc dang phan tir PI xdc dinh dwoc trong mau M.platyphylla

Rt Ki hiéu | Dang phén [M-H] m/z Amiz CTPT Ham
(phat) tir Do thyc | Tinhtoan | ppm lwgng (%)
trong Pl
13.24 PI1 32:0 16:0e/16:0 795.5340 | 795.5393 | -5.3 | CaiHs:1012P 0.48
13.18 | PI133:1 16:0e/17:1 | 807.5343 | 807.5393 | -5.0 | CsHei012P 0.57
15.01 | PI134:2 16:0/18:2 833.5138 | 833.5185 | -4.7 | CasH79013P 0.39
12.01 Pl 35:1 18:0e/17:1 835.5691 | 835.5706 | -1.5 | CusHgs012P 1.94
14.71 Pl 36:4 16:0/20:4 857.5154 | 857.5181 | -2.7 | CasHgs012P 0.30
12.52 PI1 38:5 16:0e/22:5 869.5544 | 869.5549 | -0.5 | Cas7Hg3012P 1.94
14.86 Pl 38:6 16:0/22:6 881.5140 | 881.5185 | -4.5 | Cas7H79013P 3.48
14.41 PI1 38:5 18:0/20:5 883.5282 | 883.5342 | -6.0 | Cas7Hs1013P 1.10
13.84 | P138:4 18:0/20:4 885.5450 | 885.5498 | -4.8 | Ca7Hg3O13P 1.00
11.41 PI140:5 18:0e/22:5 897.5815 | 897.5862 | -4.7 | CaoHg:O1P 1.53
1453 Pl 40:7 18:1/22:6 907.5277 | 907.5342 | -6.5 | CsoHg1013P 0.36
13.96 | P140:6 18:0/22:6 909.5436 | 909.5498 | -6.2 | CagHs3013P 3.72
1351 P1 40:5 18:0//22:5 911.5589 | 911.5655 | -6.6 | CagHss013P 3.52
13.21 Pl 40:4 18:0/22:4 913.5750 | 913.5811 | -6.1 | CagHs7O13P 14.66
13.10 Pl141:4 19:0/22:4 927.5918 | 927.5968 | -5.0 | CsoHggO13P 4.18
13.06 Pl 42:6 20:0/22:6 937.5736 | 937.5811 | -7.5 | CsiHs/O13P 0.53
12.76 | Pl1425 20:0/22:5 939.5932 | 939.5968 | -3.6 | CsiHgoO13P 5.39
12.65 Pl 42:4 20:0/22:4 941.6083 | 941.6124 | -4.1 | CsiHo1O13P 53.80
11.62 | Pl143:4 21:0/22:4 955.6212 | 955.6281 | -6.9 | Cs2Hg3O13P 0.96
Chua xac dinh 0.15
Tong 100
20.83 | LPI120:0 Lyso 20:0// | 627.3415 | 627.3515 | -10.0 | CaoHs57012P 85.50
20.98 | LPI18:0 Lyso 18:0// | 599.3140 | 599.3202 | -6.2 | Cy7Hs3012P 14.50
Tong 100




115

Tuong tu nhu nhéom PI trong mau M.dichotoma, cic dang PI trong

M.platiphylla ciing chiém wu thé boi cac PUFA C22 va dang PI 20:0/22:4 ciing chiém

ham luong cao véi gia tri dat 53.80% trong tong PS ctia mau nghién ciru.

3.2.2.6. Xdc dinh dang phan tir CAEP

16p chat phospholipid phéan cuc cua loai M.platyphylla (bang 3.19).

Bang cach twong tu, chung t6i xac dinh duoc 12 dang phan tir cia CAEP trong

Bdng 3.19. Cdc dang phan tir CAEP xdc dinh dwoc trong mau M.platyphylla

Rt Ki hiéu | Dang phan [M-H] m/z Aniz CTPT Ham
(phit) ti Do thyc | Tinhtoan | PPM lwomg (%)

trong

CAEP
6.60 | CAEP 33:2 | 18:2b/15:0 | 627.4842 | 627.4871 | -2.9 | CasHeoN2OsP 0.99
525 | CAEP 33:0 | 18:0b/15:0 | 631.5170 | 631.5184 | -1.4 | CssH73N20sP 0.29
6.29 | CAEP 34:2 | 18:2b/16:0 | 641.4962 | 641.5028 | -6.6 | C3sH7:N.OsP 40.04
6.01 | CAEP 34:1 | 18:1Db/16:0 | 643.5115 | 643.5184 | -6.9 | CzsH73N.OsP 40.13
5.01 | CAEP34:0 | 18:0b/16:0 | 645.5311 | 645.5341 | -3.0 | CssH75N20sP 8.63
6.37 | CAEP 35:3 | 19:3b/16:0 | 653.4944 | 653.5028 | -8.4 | Cs/H71N20OsP 0.99
593 | CAEP35:2 | 18:2b/17:0 | 655.5098 | 655.5184 | -8.6 | Cs7H73N2OsP 1.96
576 | CAEP35:1 | 19:1b/16:0 | 657.5281 | 657.5341 | -6.0 | Cs7H75N20sP 3.69
484 | CAEP35:0 | 18:0b/17:0 | 659.5460 | 659.5497 | -3.7 | Cs7H77N20sP 0.52
550 | CAEP36:1 | 18:1b/18:0 | 671.5466 | 671.5497 | -3.1 | CssH77N20sP 0.47
524 | CAEP 38:2 | 18:2b/20:0 | 697.5621 | 697.5654 | -3.3 | CsoH79N20sP 0.28
Chua xac dinh 0.96
Tong 100

Tir két qua phan tich, chung t6i nhan thiy gitta hai loai Millepora cé su tuong

d6ng vé thanh phan va ham luong CAEP. Trong miu M.platyphylla, dang phan tir ¢6

axit palmitic (16:0) lién két v6i monoenoic va dienoic sphingoid ciing chiém ham
luong rat cao, 80.17% tong sé6 CAEP. Trong d6, CAEP 18:2b/16:0 va CAEP
18:1b/16:0 chiém lan luot 6,51% va 5,86% tong lipit phan cuc. Ngoai sphingosine va

sphingadiene (18:1b va 18:2b), ciing phat hién cac thanh phan cta ceramide c6 chira
cac gbc dihydroxy khac nhu 18:0b, 19:1b va 19:3b. Cac axit 15:0, 17:0, 18:0 va 20:0
cling duoc tim thay trong CAEP ciia san ho thuy tie M.platyphylla.
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Nhan xét chung:

Tién hanh nghién ciru va xac dinh cac dang phan tir trong 16p chat
phospholipid phan cuc ¢ hai loai san ho thuy tirc M.dichotoma va M.platyphylla,
ching t61 da xac dinh duoc 155 dang phan tir, trong d6, 77 dang phan tu trong 16p
chat phospholipid phan cyc dbi voi loai M.dichotoma thudc cac nhém
glycerophospholipid va sphingophospholipid: PA (2), PE (16), PC (18), PS (10), PI
(20), CAEP (11); 78 dang phan tir d6i véi loai M.platyphylla thudc cac nhém PA (2),
PE (18), PC (16), PS (9), PI (21), CAEP (12). M6t s6 dang phén tir phospholipid phan
cuc chiém ham luong cao, nhu: PE 18:1e/22:5, 19:1/22:5, 20:1/22:5, PC 16:0e/22:6,
PC 16:0e/22:5, PC 16:0/22:6, PC 18:0e/22:5, PS 20:0/22:4, PS 20:0/22:5, PI
20:0/22:4, Pl 18:0/22:4, CAEP 18:2b/16:0 va CAEP 18:1b/16:0). Trong hai loai
hydrocoral dugc nghién ctru, tat ca bdn 16p GPL chu yéu dugc dai dién boi cac phan
tir c6 nhém acyl PUFA Cz,. Thanh phan acyl gitta cac 16p GPL ciing ¢6 su khac biét:
22:5n-6 tap trung vao PE va PC, trong khi 22:4n-6 tap trung vao PS va PI. Cac thanh
phan alkyl/alkenyl ctia GPL di dugc tim thdy ¢ 2 mau Millepora dugc dic trung boi
cac nhom ether Ci6 va C18 véi ham luong cao. Rét nhiéu PUFA tao nén su da dang
ctia cac dang phan tir GPL ¢ san ho thuy tirc, trong khi CAEP chu yéu 1a sy c6 mit
ctia mot s axit béo bao hoa SFA.

Két qua nhan dang cac dang phén tir phospholipid ciing chi ra rang, ¢ 2 loai
san ho thuy tirc M.dichotoma va M.platyphylla c6 mat cac dang GPL 1-O-Alkyl-2-
acyl, 1-O-alkenyl-2-acyl (plasmalogen) va 1,2-diacyl. Ty 1é cac dang lipid nay rét
khac nhau tiy thudc vao mdi nhom phospholipid. Khi so sanh thanh phan nhom
acyl/alkylglycerol cua cac cip 16p GPL, chiing t6i nhan thiy c6 su twong dong chit
ché giita cac dang phan tir cua cidc nhém PS va Pl (Hinh 3.35). Péi voi loai
M.platyphylla c6 79.7% trén tong sé nhém acyl/alkylglycerol ciia cac dang phan tir
PS twong dong véi cac dang phan tir PI; nguoc lai cac dang phén tir PI c6 100% trén
tong s6 nhom nay tuong dong véi cac dang phan tr PS. Pbi véi loai M.dichotoma
cling twong tu c6 72.2% trén tong s6 nhom acyl/alkylglycerol cua PS tuong dong voéi
PI va nguoc lai PI ¢6 99,2% trén tong sé6 nhom ndy twong dong véi PS. Ngoai ra
khong c6 su twong dong giita cac dang phan tir PS va PC vé thanh phan nhom
acyl/alkylglycerol duoc tim thiy trong ca hai loai Millepora. Sé liéu ciing chua lam

r0 dugc moi quan hé doi vdi cac cdp 16p chat GPL khac.
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Millepora platyphylla Millepora dichotoma
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Hinh 3.34. Sy twong dong thanh phdan nhém acyl/alkylglycerol cia cdc cdp

I6p chit glycerophospholipid ¢ 2 lodi M.dichotoma va M.platyphylla

Do phan tng trao doi & dau phan cyc GLP khong anh huéng dén cdu tric hoa
hoc ciia cac phan khong phan cuc cua chung (nhom acyl/alkylglycerol) nén ching toi
cho rang sy twong ddng cao giira cac phan khong phan cuc ciia hai 16p GPL c¢6 thé 1a
mot dau hiéu cho thay kha nang trao d6i nhom dau va/hodc tién chat sinh tong hop
chung cho cac 16p GPL nay.

Khi so sanh ty 1é cac dang GPL cua san ho thuy tirc M.dichotoma va
M.platyphylla véi ty 18 cac dang GPL ctia nam loai san hd mém dugc nghién ciru
trude d6 boi nhom Andrey va cs. , (bao gdm cac loai nhiét d6i: Sinularia macropodia,
Capnellasp., va Xenia sp. [61, 143]; va cac loai ¢ vung nudc lanh: Gersemia fruticosa
va G. rubiformis [144, 145]), ching t6i thdy, & tat ca cac loai Cnidaria, dang
plasmalogen (40-95% tong sb) chiém wu thé trong dang phan tir ciia PE. Dang
alkylacyl c6 nhiéu trong cac dang phan tir PC ciia loai Cnidaria nhiét d6i (80-100%
téng s6), trong khi PC cua loai cnidarians nudc lanh ciing chira ty 18 16n dang
plasmalogen va diacyl. Hau hét cac phan tir PI dugc phat hién ¢ dang diacyl. Su khac
biét rd rang gitta cac loai cy thé vé hinh thirc va thanh phan cua cac dang phan tir PS
dugc quan sat giita hydrocorals va san hd mém. Chi ¢6 dang diacyl duoc tim thay
trong PS phan tir hydrocoral. Dang alkylacyl chiém wu thé trong PS cua san hé mém
vung nhiét d¢i. Ca ba dang duoc phat hién trong PS ctia san ho mém nudc lanh. Cac
dang phan tir PS cta ba loai nay ciing khac nhau vé cac nhom acyl dic trung: 22:4
dugc tim thiy trong hydrocorals, C24 PUFA trong san hé mém nhiét déi va C24
PUFA va 20:1 trong san hé mém nuéc lanh.

Cung voi phospholipid, CAEP dic trung cho nhiéu lodi dong vat khong xwong
song & bién [146, 147]. CAEP 1a mét trong nhiing 16p lipid mang chinh ciia cac dong
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vat nganh Cnidaria [148]. Tién chat chinh caa CAEP la 2-aminoethylphosphonate,
¢6 thé duoc tich hop vao cac phan tir lipid bang con dudng tuong ty nhu qua trinh
sinh tong hop PE [149]. Khi so sanh CAEP cta mot s6 loai thudc céc chi san ho thuy
tic khac nhau (Millepora, Allopora), chiing t6i nhan thiy, cac chi ndy c¢6 ham luong
CAEP twong tu nhau nhung thanh phan lai khac nhau. So véi cac san ho thay tic
thudc chi Millepora ¢ ving nhiét doi, CAEP cua cua chi Allopora ¢ ving nudc lanh
chtra mot luong dang ké cac dang phén tir c6 nhom acyl v6i mach cacbon ngan (14:0
va 15:0). Su hién dién cta cac nhém acyl mach ngén trong phan tir lipid dugc biét 1a
lam giam nhiét d6 chuyén tiép trang thai gel-long cua 16p lipid kép. Su gia ting trong
ham lugng lipid cAu tric v&i cac nhém acyl mach nga‘in 6 thé duoc coi la su thich
ing ctia Allopora véi nhiét do moi truong thap. C6 thé ham luong CAEP cao hon véi
cac nhom dudi acyl mach 1¢, dic trung cho lipid cua vi khuan [150], ¢6 lién quan dén
cac chat trung gian c6 mach cacbon 1¢ dé tong hop CAEP thu dugc tir mot cong dong
vi khuan tién tién hodc mot nhom vi khuan 1a ngudn thirc n cua Allopora. Thay vi
cong sinh quang hop, vi khuan lién quan trudc d6 da dugce dé xuat 1a ngudn cung cap

mot s6 FA va lipid cho cac loai san ho khong c¢é vi khuan Zooxanthellae.

3.3. Ham lwong chlorophyll A trong cac mau Millepora trong 12 thang

Nhiéu thanh vién cta nganh Cnidaria, bao gdm san ho, octocorals, hai quy va
hydrocorals, 1a vat chu cta cac sinh vat ndi cong sinh don bao (tirc 1a zooxanthellae)
thudc ho Symbiodiniaceae [102]. Cac hé cong sinh nay thuong 1a bat budc va co tim
quan trong ddi v6i hé sinh thai ran san ho vi chiing thuc day sy phat trién cua san ho
voOi hoa hinh thanh ran san h6. Zooxanthellae dong gép vao dinh dudng cua vat chu
1én t&i 95% nhu cau ning luong & san ho scleractinian [103], cung cdp canxi cho qua
trinh voi qua, trong khi san hd vat chi cung cdp chit dinh dudng tir ngudn thirc in
sang vat cong sinh cia nd. Giébng nhu san ho scleractinian, san ho thuy tirc
hydrocorals 14 sinh vat di dudng trén nhiéu ngudn thirc an khac nhau, cht yéu 1a dya
vao sinh vat phu du [102, 103], va dua vao su cdng sinh véi tao Symbiodiniaceae dé
tu dudng va canxi hoa.

Thanh phan lipid ctia san hé thu dugc s& bao gom lipid cta san ho vat cha va
lipid cua vi tdo cdng sinh, hay noi cach khac su cd6 mét cua vi tdo cdng sinh s€ anh

huong rat nhiéu toi thanh phan lipid cia mau san hé duoc nghién ctru. Mot trong



119

nhirng chi s6 phan anh sy ¢6 mit cua vi tao cong sinh zooxanthellae d6 13 ham luong
chlorophyll trong mau san hé vi chlorophyll khong c6 trong san hé vat chii ma co6
ngudn gdc tir vi tao cong sinh. Chi sd nay chiu sy anh hudng 16n cia méi trudng, thay
d6i tiy thudc vao cac mua trong nim va timg giai doan phat trién cta san ho [103].

Phan tich ham luong chlorophyll A dugc thuc hi¢n theo phuong phap cua
Parsons va cong su (1984). Két qua thu duoc duoc trinh bay trong bang 3.20, hinh
3.36.

Bang 3.20. Ham lwong chlorophyll A trong cdc mdu Millepora trong 12 thang

M. dichotoma M. platypylla
Théng | Chl Md T°C Chl Mp T°C
1 3,91 24,9 4,56 25,3
2 3,82 25,4 3,17 25,3
3 3,59 25,3 2,84 28.0
4 4,41 27,3 3,76 28,3
5 2,21 28,7 2,64 28,1
6 2,77 28,8 2,73 28,5
7 1,92 28,4 3,15 28,4
8 1,36 28,5 2,45 28,5
9 2,54 28,4 2,60 28,3
10 3,49 27,7 2,98 26,5
11 6,76 26,8 6,14 25,7
12 4,02 25,4 2,67 25,4

T°C: nhiét do mdi trudng thu mau

Quan sat hinh 3.35 cho thiy, ham luong chlorophyll & hai mAu san ho thuay tirc
Milleropa ¢ nhiing sy tuong dong. Gié tri phan tich chlorophyll trung binh cia 2
mau trong 12 thang c6 xu thé ting cao tir thang 10 dén thang 4, dao dong tir 1,36 dén
6,76 ug/g, cao nhat vao thang 11 & mau Millepora dichotoma; dao dong tir 2,45 dén
6,14 pg/g, cling cao nhat vao thang 11 va thap nhat vao thang 8. So vé6i thang 11 1a
thang cao nhat, ham luong chlorophyll A trung binh trong cac thang 5,6,7,8 ¢ loai M.
dichotoma giam con 30,5% con & loai M. platyphylla giam con 44,7%. O ca 2 loai
ham lugng chlorophyll cé su ting manh trong khoang thoi gian tur thang 10 sang
thang 11. Két qua nay hoan toan phu hop véi nhitng phén tich trude d6 da ghi nhan
su gia tang vao cac thdng mua dong va suy gidm vao cac thang mua he ham lugng
ctia 16p chét PL, ST, axit béo 18:4n-3, 18:5n-3 — 1a nhitng 16p chit lipid va axit béo

dac trung cho lipid cua vi tdo cdng sinh zooxanthellae.



Chung t6i xem xét thém mot yéu t6 nita d6 1a danh gia sy c6 mit cia cac axit
béo dic trung cho ngudn thirc dn c6 ngudn goc tir dong vat ciia san hd. Trong mot
cong bd ndm 2019 cua Veronica Z. Radice va cac cong sy da thuc hién nghién ctru
su lién hé giita ngudn dinh dudng ciia cac loai san hd va thanh phan axit béo cua
chung, danh gia sy c6 mit clia cac axit béo danh dau cho cac ngudn dinh dudng san
hé trong thanh phan axit béo tong va cuia san ho vét chi. Qua d6, ham lugng cac axit
béo mot ndi doi 18:1n-7, 18-1n-9, cac PUFA 20:5n-3, 22:6n-3 1a céc axit béo danh

dau cta qua trinh sinh tong hop doi vdi céc loai san hé di dudng, va dac trung cho su
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chuyén hoa ngudn thuc an tir dong vat (sinh vat phu du) [151].
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18:1n-7, 18:1n-9, 20:5n-3, 22:6n-3
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Hinh 3.36. Tong ham lwong cdc axit béo 18:1n-9, 18:1n-7, 20:5n-3, 22:6n-3 trong

mau Millepora

Biéu do hinh 3.37 cho thdy, d6i véi cac mau Millepora dugc nghién ctru, tong
ham lugng cac axit béo 18:1n-7, 18:1n-9, 20:5n-3, 22:6n-3 c6 sy sut gidm vao cac
thang 11-12, gié tri thip nhat vao thang 12. Piéu nay chung t6 rang, ngudn thirc dn
di dudng tir sinh vat phu du cua loai Millepora co6 sy suy giam vao thoi gian nay trong

nam dugc nghién cuu.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Day la cong trinh dau tién nghién ciu toan dién vé lipidomic cua 2 loai san
hd thay tac Millepora dichotoma, Millepora platyphylla thu thap ¢ ving bién Nha
Trang, Viét Nam.

1.1 D3 xac dinh dwgc ham luong lipid tong cua 2 lodi san hd thay tic
M.dichotoma va M.platyphylla. Ham luong lipid tong cua 2 loai M.d va M.p dao dong
trong khoang lan luot 12 0,32-0,64% va 0,26 - 0,63% so Véi trong lwong kho.

1.2. D3 xac dinh duoc trong thanh phan lipid téng cua 2 loai nghién ciru gdm 6
I6p chat: lipid phan cuc (PoL), sterol (ST), hydrocachon sap (HW), triacylglycerol
(TAG), monoalkyldiacylglycerol (MADAG) va axit béo tu do (FFA). O loai
M.dichotoma 16p chét lipid du trir bao gom TAG (26,96%), MADAG (22,33%), HW
(20,93%) c6 ham luong cao nhat, tiép theo 1a 16p chat lipid céu tric bao gdm PoL
(21,78%), ST (9,72%) va FFA (2,03%). Vi loai M.platyphylla ham lugng cac 16p
chat lipid nhu sau: TAG (31,12%), MADAG (21,12%), HW (22,21%), tiép theo 1a
PoL (15,35%), ST (7,89%) va FFA (1,32%).

1.3. Pi xac dinh dugc 16p chat lipid phan cyc trong mau san ho thiy tac
M.dichotoma va M.platyphylla. cé cac phan I6p dac trung cta nganh Cnidaria, bao
gom céc phan I6p phospholipid: phosphatidic acid (PA), phosphatidylethanolamine
(PE), phosphatidylchonline (PC), phosphatidylserine (PS), phosphatidylinositol (PI)
va 1 phosphonolipid 1a ceramide aminoethylphosphonate (CAEP). O ca 2 loai
Millepora. ham lwong PC, PE chiém ty 1¢ cao nhat, tiép dén 1a CAEP, thap nhat PS,
PI.

1.4. Pi xac dinh duoc thanh phan va ham lugng axit béo 2 loai san hé thuy tac
thudc chi Millepora. O ca 2 loai c6 mat cac axit béo véi mach cacbon tir C12-C22,
trong d6 c6 cac PUFA ho w3/w6 c6 gia tri, nhu: 18:4n-3, 20:4n-6, 20:5n-3, 22:5n-6
va axit béo 22:6n-3. Su cd mat cua axit béo 18:4n-3 chirng minh cho sy ¢6 mat cua
loai vi tao cong sinh zooxanthealle trong cac mau Millepora nghién ciu. Bong thoi,
xéac dinh duoc 22:6n-3 véi ham luong dang ké trong mau san hé thay tic duoc cung

cap boi nguon thie an di dudng l1a cac sinh vat phii du .
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2. Lan dau tién tién hanh nhan dang dang phan tir phospholipid phan cuc cua 2
loai san hd thity tirc M. dichotoma va M. platyphylla thu thap ¢ viing bién Nha Trang,
Viét Nam, vai 155 dang phén ti phospholipid phan cuc dugc xac dinh, trong do: ¢
loai M.dichotoma di xé4c dinh duoc 77 dang phan tir phospholipid phan cuc, bao gom:
PA (2), PE (16), PC (18), PS (10), PI (20), CAEP (11): & loai M.platyphylla d3 xac
dinh duoc 78 dang phan tir, bao gdm: PA (2), PE (18), PC (16), PS (9), PI (21), CAEP
(12). i dua ra dugc co so khoa hoc vé sy trong déng chit ché giira cac dang phan
tr ctia cac nhém PS — Pl va khong twong ddng gitta nhdm PS - PC vé thanh phan
acyl/alkylglycerol trong ca hai loai Millepora.

3. Lan dau tién khao sat bién dong theo 12 thang trong nam vé thanh phan
lipid cua 2 loai san ho thity tic Viét Nam M. dichotoma, M.platyphylla. Két qua:

- Ham lwong lipid tong va thanh phan cac l6p chat trong lipid téng gom lipid
cau trdc va lipid du trit ciia cac mau nghién ciu & loai M.dichotoma ¢ xu hudng ting
& cac thang dau ndm (mda he), giam vao cac thang cudi nam (mua dong).

-Thanh phan axit béo va cac nhdm chat lipid phan cuc thay doi khac nhau theo
loai. Béi véi loai M.dichotoma, ham lwong SFA, PE, PC ¢6 su ting vao cac thang hé
va giam vao cac thang mua dong. Di véi loai M.platyphylla, su bién dong nay khong
dang ke.

4. Budc dau khao sat ham lwong chlorophyll A trong 2 mau Millepora dé danh
gia mi quan hé cong sinh giira san hd vat chi va vi sinh vat cong sinh zooxanthellae.

- Ham Iuong chlorophyll A bién dong theo cac thang trong nam ty 1& nghich
V6i su bién dong vé ham luong lipid tong caa 2 loai Millepora nghién ctru: giam vao
cac thang mua he va tang vao cac thang mua dong.

- Xac dinh duogc céac axit 18:4n-3, 18:5n-3 la nhiing axit béo dac trung cho

lipid cua vi tao cong sinh zooxanthellae.
KIEN NGHI

Can tiép tuc c6 nhitng nghién ctru vé sy bién dong thanh phan lipid cta san ho
theo mua trong nhiéu nam dé xay dung dugc bg co s¢ dir li¢u d?ly du, Iam co s khoa
hoc dénh gia dugc mbi quan hé giita ham lugng lipid véi stic khoe tong thé va kha
nang phuc hdi cta san hé trude anh huéng ctia 6 nhiém mai truong bién va bién doi

khi hau.
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Sic ky do phén tich thanh phan va ham lwong cac 16p chét trong lipid tong ciia 2 loai M.dichotoma va M.platyphylla
bang phan mém Sorbfil TLC Videodensitometer DV (Krasnodar, LB Nga)
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Evaluation Results / Calculation of Concentration

Mdé6-1

Md6-2

Md6-3

Md6-4 Md6-5

Md6-6

Md6-7

Md6

F45] Seecien| Grash:

Peak

%S

%S

%S

%S

%S

%S

%S

TB

PoL

22.58

30.78

26.43

24.06

23.92

24.54

26.89

25.60

ST

10.80

11.59

11.56

13.17

12.51

11.40

14.37

12.20

Unk

1.47

2.97

1.54

1.21

1.39

1.30

2.15

1.72

FFA

1.17

2.90

3.01

0.94

1.25

0.95

2.03

1.75

TAG

38.99

33.62

48.34

42.59

42.15

43.37

36.53

40.80

MADAG

37.17

31.28

29.02

33.48

34.03

33.83

32.18

33.00

WE

36.76

34.41

28.09

33.70

33.70

33.71

34.13

33.50

PL4




Miu Sic ky do
Md7-1 | Md7-2 | Md7-3 | Md7-4 | Md7-5 | Md7-6 | Md7-7 md7
Peak %S %S %S %S %S %S %S B
Pol 22.39 25.75 22.38 28.69 23.20 21.66 24.62 24.10
ST 12.22 12.05 11.41 13.78 11.24 10.05 10.46 11.60
Md7 Unk 0.21 0.59 0.25 0.30 0.27 0.17 0.25 0.29
FFA 0.90 2.20 1.15 2.65 1.16 1.05 1.46 1.51
TAG 35.43 34.10 39.31 32.05 34.97 30.50 34.44 34.40
-lesses MADAG | 31.81 27.19 32.48 29.38 34.01 35.21 33.22 31.90
B WE 36.32 34.84 31.99 31.25 34.01 40.79 34.41 34.80
——— Md8-1 | Md8-2 | Md8-3 | Md8-4 | Md8-5 | Md8-6 | Md8-7 Md8
e Peak %S %S %S %S %S %S %S B
Pol 26.53 22.26 26.60 22.67 30.05 25.50 29.10 26.10
ST 10.08 7.83 9.09 7.69 9.95 7.74 10.61 9.00
Md8 Unk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FFA 0.96 1.06 0.97 1.24 1.13 1.07 1.82 1.18
TAG 23.47 24.77 25.76 28.20 22.74 27.92 24.94 25.40
MADAG | 24.98 30.66 29.78 29.97 26.45 28.12 25.34 27.90
- e w W = Sine WE 28.51 27.81 22.72 24.77 24.48 24.35 22.35 25.00
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MAu Sic ky dé Két qua
T TR TR R TR
[ = Md9-1 | Md9-2 | Md9-3 | Md9-4 | Md9-5 | Md9-6 | Md9-7 Md9
= Peak %S %S %S %S %S %S %S B
PolL 26.80 22.03 37.80 22.17 25.67 31.21 49.92 30.80
ST 11.70 9.26 15.75 7.50 8.51 9.41 7.88 10.00
Md9 ® Unk 1.23 1.02 1.43 0.93 1.16 1.09 0.92 1.11
FFA 1.39 2.86 2.75 2.47 1.55 2.11 1.85 2.14
TAG 29.04 29.55 27.58 24.79 30.82 26.74 21.18 27.10
- MADAG | 25.17 30.99 19.47 33.93 29.60 27.09 24.85 27.30
T e wwwea — e WE 24.30 23.75 14.43 27.83 2231 21.93 13.14 21.10
Lo fle Qs Qe Ds le |
i = Md10-1 | Md10-2 | Md10-3 | Md10-4 | Md10-5 | Md10-6 | Md10-7 | Md10
R Peak %S %S %S %S %S %S %S B
PoL 28.88 27.26 23.41 23.35 16.81 18.50 23.50 23.10
ST 12.54 11.04 10.41 11.18 8.31 8.68 12.04 10.60
Md10 Unk 0.74 0.56 0.51 0.55 0.59 0.65 0.53 0.59
FFA 5.17 2.14 2.44 2.19 3.01 1.93 1.33 2.60
TAG 26.31 47.39 37.18 40.43 30.80 32.15 27.24 34.50
MADAG | 15.72 9.84 19.07 15.33 24.56 25.55 24.32 19.20
WE 16.63 8.48 13.78 13.70 22.49 19.02 17.90 16.00
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Miu Sic ky do
R T TR TR R
T Md11-1 | Md11-2 | Md11-3 | Md11-4 | Md11-5 | Md11-6 | Md11-7 | Md11
R Peak %S %S %S %S %S %S %S B
. u Pol 2224 | 2076 | 1899 | 17.03 | 17.47 | 13.66 | 21.44 | 18.80
: ST 10.06 9.49 8.49 8.22 9.44 6.96 11.05 9.10
Md11 e Unk 1.38 1.56 1.42 2.00 1.92 1.52 2.24 1.72
o .. FFA 1.24 2.09 1.81 2.06 2.12 1.44 3.39 2.02
' TAG 2094 | 2277 | 17.24 | 2952 | 1692 | 2066 | 28.06 | 22.30
- - - - MADAG | 14.84 | 14.44 | 2124 | 12.85 | 1945 | 22.35 8.93 16.30
e 2= i WE 1360 | 1333 | 1521 | 1278 | 1715 | 17.73 9.59 14.20
[ = J7 =TT « T[T s JT s

e e Md12-1 | Md12-2 | Md12-3 | Md12-4 | Md12-5 | Md12-6 | Md12-7 | Md12
gt ssrsrrerre Peak %S %S %S %S %S %S %S L
| PoL 2421 | 2272 | 2289 | 2174 | 2758 | 21.89 | 2277 | 23.40
| ST 1115 | 1177 | 11.61 | 1154 | 1534 | 11.14 | 1213 | 12.10
Md12 | Unk 1.67 1.74 1.47 1.41 1.73 1.90 2.05 171
. | FFA 2.85 3.22 3.03 2.86 4.17 4.51 4.77 3.63
| TAG 33.08 | 2520 | 3692 | 2144 | 2421 | 2063 | 2332 | 26.40
- - - MADAG | 6.62 12.25 6.84 17.90 8.17 1504 | 1227 | 11.30
w_m—m = m = — WE 8.88 11.57 5.76 11.57 7.40 13.49 | 11.33 | 10.00
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MAu Sic ky dé Két qua
e [ ] e "l T Mp1-1 | Mp1-2 | Mpl1-3 | Mpl-4 | Mpl-5 | Mpl-6 | Mpl-7 Mp1
oo e o o s == Peak %S %S %S %S %S %S %S B
. 11 —— - PolL 2024 | 1471 | 1857 | 1770 | 1590 | 16.09 | 2005 | 17.61
ST 9.83 8.67 9.57 9.25 8.20 9.44 9.64 9.23
Mol *® R A A Unk 1.39 1.72 1.58 1.90 1.39 2.37 1.97 1.76
P . ¥ . FFA 1.85 1.22 1.45 2.21 1.42 1.69 1.43 1.61
TAG 31.82 31.26 28.48 32.35 3147 | 30.64 28.17 30.60
=L Z2EE e MADAG | 17.45 19.05 20.37 18.95 18.83 20.93 19.59 19.31
- o oW W W W WE 17.37 23.42 20.03 17.47 22.78 18.82 19.20 19.87
Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
e N Mp2-1 | Mp2-2 | Mp2-3 | Mp2-4 | Mp2-5 | Mp2-6 | Mp2-7 | Mp2
e = Peak %S %S %S %S %S %S %S T8
| oremwerrwe PolL 1545 | 1874 | 19.97 | 1437 | 1656 | 1459 | 2009 | 17.11
ST 840 | 847 | 883 | 681 | 746 | 710 | 900 | 801
. Unk 1.19 1.38 1.28 1.20 1.06 1.77 1.64 1.36
Mp2 FFA 0.98 1.32 1.09 1.32 1.30 1.55 2.03 1.37
. = TAG 26.92 26.98 25.87 29.97 28.11 29.73 25.49 27.58
- MADAG | 17.47 16.99 21.10 24.94 21.72 20.50 19.80 20.36
- - | - WE 29.59 26.12 21.83 21.40 23.82 24.74 21.97 24.21
e A 4 [T Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Sic ky dé Két qua

W A e Mp3-1 | Mp3-2 | Mp3-3 | Mp3-4 | Mp3-5 | Mp3-6 | Mp3-7 | Mp3
e Peak %S %S %S %S %S %S %S 8

e PoL 1961 | 17.69 | 16.06 | 15.88 | 16.69 | 1581 | 19.25 | 17.28

: ST 7.68 7.19 7.74 7.46 7.39 7.49 8.70 7.66

- Unk

FFA 1.75 0.94 1.31 1.65 1.98 1.80 1.66 1.58

TAG 2679 | 2500 | 3001 | 2653 | 2802 | 27.53 | 3127 | 27.88

MADAG | 22.86 | 17.67 | 22.47 | 23.04 | 2273 | 2035 | 17.35 | 20.92

- - b WE 2131 | 3152 | 2241 | 2545 | 2319 | 27.03 | 2177 | 24.67
Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

N A ke Mp4-1 | Mpd-2 | Mp4a-3 | Mpd-4 | Mpa-5 | Mpa-6 | Mpa7 | Mpa
Peak %S %S %S %S %S %S %S 8

PoL 1842 | 1581 | 1449 | 1678 | 1460 | 14.83 | 1948 | 16.35

ST 9.03 8.25 7.23 8.20 6.51 7.19 8.06 7.78

Unk

FFA 127 121 1.42 135 1.26 1.56 1.22 1.33

TAG 3268 | 33.83 | 31.16 | 29.14 | 3259 | 2681 | 32.81 | 31.29

MADAG | 18.06 | 19.90 | 2466 | 2034 | 2203 | 2401 | 1900 | 21.14

.-, i i WE 2053 | 21.00 | 21.04 | 2419 | 2301 | 2560 | 19.43 | 22.12
Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAu Sic ky dé Két qua
Lot Ll bl Lt Lt Mp5-1 | Mp5-2 | Mp5-3 | Mp5-4 | Mp5-5 | Mp5-6 | Mp5-7 Mp5
Peak %S %S %S %S %S %S %S 8
PoL 10.66 | 11.02 | 1163 | 1058 | 1145 | 1053 | 11.65 | 11.07
B ST 6.90 7.70 8.23 7.32 7.67 7.08 7.32 7.46
Mo5 » " Unk 1.11 1.27 1.24 2.07 1.56 1.26 1.20 138
P FFA 1.03 1.26 1.20 1.73 1.08 0.85 1.46 1.23
TAG 328 | 3033 | 3138 | 31.02 | 3007 | 3506 | 3421 | 32.13
MADAG | 24.03 | 2366 | 2270 | 2339 | 2121 | 2139 | 21.25 | 22.52
T __ WE 2345 | 2477 | 2362 | 2390 | 2695 | 23.83 | 2291 | 24.20
= e Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
L T L [ e S - Mp6-1 | Mp6-2 | Mp6-3 | Mp6-4 | Mp6-5 | Mp6-6 | Mp6-7 | Mp6
= — Peak %S %S %S %S %S %S %S 8
B EE PoL 12.99 | 1349 | 1046 | 1423 | 11.83 | 1410 | 11.73 | 12.69
ST 7.69 7.88 6.05 6.97 5.81 7.06 7.53 7.00
® . Unk 1.95 171 1.58 2.01 1.22 1.70 1.88 1.72
Mp6 - - .
FFA 1.25 0.83 0.74 1.28 0.99 2.24 1.13 121
¢ TAG 3092 | 3069 | 3246 | 3119 | 3129 | 2743 | 2896 | 30.42
- MADAG | 22.04 | 1928 | 21.99 | 2075 | 2177 | 2557 | 23.85 | 22.18
FE S 8 & 8- — WE 2320 | 2576 | 2691 | 2339 | 2695 | 2205 | 2520 | 24.78
- > Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAu Sic ky dé Két qua

sl e e Mp7-1 | Mp7-2 | Mp7-3 | Mp7-4 | Mp7-5 | Mp7-6 | Mp7-7 Mp7
EWTMWEﬁﬁﬁwm” - Peak %S %S %S %S %S %S %S B

T = 0 PolL 14.90 11.64 18.07 10.66 12.38 7.97 8.95 12.08

5 4 . ot ST 8.29 7.04 10.00 6.29 6.39 4.97 7.07 7.15

Mp7 - ’ - Unk 0.34 0.19 0.32 0.34 0.25 0.19 0.41 0.29
1 FFA 0.92 0.78 0.94 1.05 1.00 0.83 1.62 1.02

. TAG 31.36 29.35 3435 35.28 30.91 31.23 29.29 31.68

- MADAG | 20.03 22.90 16.56 26.76 28.69 22.98 21.55 22.78

s - WE 23.87 28.19 19.58 19.80 20.31 32.36 30.88 25.00
| == — Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

Iz || - Mp8-1 Mp8-2 Mp8-3 Mp8-4 Mp8-5 Mp8-6 Mp8-7 Mp8

e T — Peak %S %S %S %S %S %S %S T8

PoL 18.92 14.12 17.61 10.82 10.56 10.79 15.56 14.06

" : ST 8.37 6.87 7.08 5.54 5.67 5.56 8.57 6.81

Unk

Mp8 » . FFA 1.32 1.35 0.77 0.81 1.41 1.05 1.28 1.14
"2 R B TAG 31.97 32.13 33.95 38.61 32.76 33.70 36.97 34.30

MADAG | 19.98 24.52 21.25 19.47 26.61 24.55 18.21 22.08

4 B X B T e WE 19.44 21.00 19.35 24.74 22.98 24.35 19.42 21.61
" Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAu Sic ky dé Két qua
[T I Mp9-2 Mp9-3 Mp9-4 Mp9-5 Mp9-6 Mp9-7 Mp9
e s == Peak %S %S %S %S %S %S B
P PoL 1288 | 1407 | 1520 | 1552 | 1318 | 1423 | 14.18
. F e - ST 6.68 6.98 7.76 8.00 6.94 7.07 7.24
Mp9 - 8 Unk 0.87 0.87 1.98 1.95 0.37 0.62 1.11
FFA 0.78 1.41 1.36 1.22 1.26 0.87 1.15
B - TAG 34.37 33.57 32.02 31.91 30.79 32.70 32.56
e O F MADAG | 19.10 19.30 18.45 20.62 24.95 18.89 20.22
LS SR SN Sn mn AR WE 25.33 22.96 22.26 19.74 21.60 25.15 22.84
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
7S i e s Mp10-1 | Mp10-2 | Mp10-3 | Mp10-4 | Mp10-5 | Mp10-6 | Mp10-7 | Mp10
T T— = Peak %S %S %S %S %S %S %S B
=% » B B [ eittie— PolL 13.14 12.37 15.10 14.00 | 16.43 14.60 12.57 14.03
20 a0 - ST 6.49 6.16 7.34 7.16 9.01 8.21 6.65 7.29
Unk 0.46 0.57 0.57 0.56 0.69 0.68 0.58 0.59
Mp10 .
. . » . . . . FFA 0.81 1.26 1.10 1.29 2.52 2.79 1.08 1.55
TAG 37.13 38.33 33.07 33.51 32.65 33.14 39.41 35.32
TP O E I ' MADAG | 25.02 19.58 2237 22.43 22.44 21.76 2438 22.57
W W W W | w WE 17.02 21.84 20.52 21.15 16.07 18.74 15.23 18.65
: s I Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Miu Két qua
I T Mp11-1 | Mp11-2 | Mp11-3 | Mp11-4 | Mp11-5 | Mp11-6 | Mp11-7 | Mpll
Peak %S %S %S %S %S TB
‘ Pol 22.29 18.41 19.78 14.74 16.94 20.90 18.81 18.84
- ST 10.27 7.88 9.79 7.64 8.64 10.25 10.15 9.23
Mp11 " . Unk 1.88 1.83 1.33 1.88 1.45 2.01 1.66 1.72
. . FFA 1.25 0.66 2.19 1.94 0.78 1.24 1.24 1.33
TAG 25.97 33.21 29.10 29.88 32.66 28.47 24.20 29.07
MADAG | 20.12 20.83 19.86 23.37 21.45 19.37 21.52 20.93
- WE 18.21 17.17 17.95 20.56 18.09 17.76 22.43 18.88
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
S e R Sl 2 Mp12-1 | Mp12-2 | Mp12-3 | Mpl12-5 | Mp12-6 | Mpl12-7 | Mpl2
' Peak %S %S %S %S %S %S 8
Pol 20.66 18.00 21.32 15.16 11.60 26.76 18.92
. ST 9.68 9.62 10.44 7.87 7.06 14.46 9.86
Mp12 e - Unk 1.32 2.05 1.79 1.65 1.47 1.99 1.71
P ' FFA 1.06 1.33 1.70 1.54 1.52 2.03 1.53
TAG 27.03 28.75 27.49 33.46 30.56 32.20 29.91
2z o B & MADAG 19.43 21.96 17.40 18.62 21.61 11.46 18.41
w W W W W WE 20.82 18.31 19.85 21.70 26.18 11.10 19.66
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Phu luc 3
Sic ky do phan tich thanh phan va ham lwong céc 16p chit trong phospholipid phan cwe ciia 2 loai M.dichotoma va M.platyphylla

MAu Sic ky do Két qua
Mdl-1 | Md1-2 | Md1-3 | Md1-4 | Md1-5 | Md1-6 | Md1-7 | Md1
Peak %S %S %S %S %S %S %S 8
PI 3.71 5.90 3.71 4.00 3.28 4.44 6.28 4.48
Md1 PS 3.79 10.63 2.43 4.93 2.65 5.89 6.75 5.30
LPE+CAEP | 23.16 | 1951 | 2143 | 2090 | 2224 | 1358 | 16.89 19.67
PC 3786 | 3839 | 3724 | 3720 | 4009 | 4228 | 4496 | 39.72
o PE 3148 | 2556 | 3519 | 3296 | 3175 | 3381 | 2512 | 30.84
- S Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
J Evaiustion Results / Coculaion of Concentration [=7=)
e Md2-1 | Md2-2 | Md23 | Md2-4 | Md2-5 | Md2-6 | Md2-7 | Md2
T o —— = Peak %S %S %S %S %S %S %S 8
' PI 5.06 4.80 3.76 5.23 4.42 6.47 6.25 5.14
Md2 2ot é PS 3.53 3.04 3.81 8.07 5.03 5.03 8.43 5.28
00 & LPE+CAEP | 2558 | 2518 | 2546 | 17.02 | 23.89 | 2402 | 1849 | 22.81
. " e = PC 3541 | 3514 | 3506 | 4214 | 3544 | 3393 | 3733 | 3635
PE 3042 | 3184 | 3192 | 2754 | 3121 | 3055 | 2950 | 30.42
— v | || Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Miu Sac ky do
mﬁif o Md3-1 | Md3-2 | Md3-3 | Md3-4 | Md3-5 | Md3-6 | Md37 | Md3

B8 & > s ———— Peak %S %S %S %S %S %S %S 8

» /’ i PI 5.52 4.16 6.19 3.80 4.43 3.59 5.91 4.80

_ - /\\.\ PS 7.70 434 4.68 4.53 3.05 231 | 1168 | 547

Md3 EEEEER IR | / A\

x A 7 W\ LPE+CAEP | 2259 | 2258 | 20.06 | 2228 | 19.83 | 2006 | 17.00 | 20.63

IR AR REE ;...,// e LY PC 3740 | 3974 | 3978 | 4026 | 39.02 | 4067 | 3619 | 39.01

i PE 2714 | 2946 | 2956 | 2946 | 3337 | 3325 | 2917 | 30.20

o= 1] 2 Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

Mdd-1 | Md4-2 | Mda-3 | Mda-4 | Mda5 | Mda6 | Mda7 | Md4

Peak %S %S %S %S %S %S %S TB

PI 6.13 472 5.23 457 5.08 3.99 3.95 4.81

Md4 PS 6.32 5.21 5.92 5.83 5.59 4.64 3.95 5.35
LPE+CAEP | 2011 | 1945 | 1898 | 2052 | 2218 | 2244 | 2360 | 21.04

PC 3538 | 37.04 | 3712 | 3733 | 3732 | 3852 | 3853 | 37.32
PE 3425 | 3499 | 3461 | 3318 | 3120 | 31.07 | 3030 | 32.80
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Mau Sic ky do Két qua
i Evabuaton Resuls / Cakulstion of Concentration [=5=)
A I B I B e Md5-1 | Md5-2 | Md5-3 | Md5-4 | Md5-5 | Md5-6 Md5
e we® Peak %S %S %S %S %S %S B
PI 3.34 3.70 3.96 3.47 5.17 2.17 3.64
Md5 PS 4.59 4.95 5.07 5.09 5.41 3.35 4.74
22 8 s ® LPE+CAEP | 18.32 15.45 17.61 18.41 20.10 20.39 18.38
Se e =9 PC 40.94 39.97 39.89 37.51 37.79 49.00 40.85
¢ PE 32.80 35.93 33.48 35.52 31.53 25.10 32.39
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
e A & &2
TS See. Md6-1 | Md6-2 | Md6-3 | Md6-4 | Md6-5 | Md6-6 | Md6-7 Md6
Peak %S %S %S %S %S %S %S B
PI 2.87 3.56 2.73 2.90 3.79 4.00 3.82 3.38
BARAR. PS 2.68 4.33 5.16 3.51 6.13 5.79 6.72 4.90
Md6
22888 LPE+CAEP 18.74 13.94 18.48 17.29 18.35 16.79 17.39 17.28
v TI: PC 40.38 38.70 39.54 38.99 36.08 37.31 40.90 38.84
PE 35.33 39.47 34.09 37.30 35.65 36.11 31.16 35.59
— amiczell | | Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Mau Sic ky do Két qué
mww 8 Md7-1 | Md7-3 | Md7-4 | Md7-5 | Md7-6 | Md7-7 Md7
. o === Peak %s %S %S %s %S %s T8
PI 3.98 233 4.49 3.59 3.11 3.27 3.46
T ®e PS 4.44 2.36 8.39 4.87 2.85 4.51 4.57
Md7 T eee LPE+CAEP | 20.10 15.78 19.01 23.51 23.90 23.34 20.94
E E RS : : : : : : :
PC 39.47 40.44 34.45 35.97 35.92 33.40 36.61
PE 32.11 39.18 33.75 32.16 34.30 35.57 34.51
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Ty
» . e — Md8-1 | Md8-2 | Md8-3 | Md8-4 | Md8-5 | Md8-6 Mds
Peak %S %S %S %S %S %S T8
PI 4.81 3.58 4.64 3.15 4.01 5.17 4.23
Mds PS 291 1.88 3.28 2.53 2.56 4.92 3.01
- LPE+CAEP | 22.82 20.16 18.22 19.48 21.32 20.28 2038
- PC 34.55 33.15 36.24 35.16 36.14 36.70 35.32
PE 34.91 41.22 37.62 39.69 35.98 32.92 37.06
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Mau
Md9-1 | Md9-2 | Md9-3 | Md9-4 | Md9-5 | Md9-6 | Md9-7 Md9
Peak %S %S %S %S %S %S %S B
PI 4.62 5.85 4.21 4.58 3.85 4.52 3.82 4.49
Md9 PS 5.62 5.19 4.91 3.29 3.77 3.34 2.50 4.09
LPE+CAEP 19.06 17.85 19.00 15.54 16.27 15.35 18.30 17.34
PC 38.29 35.96 38.23 36.27 37.53 36.38 36.67 37.05
PE 32.41 35.15 33.66 40.32 38.58 40.42 38.71 37.04
A= 2= =00 | Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Md10-1 | Md10-2 | Md10-3 | Md10-4 | Md10-5 | Md10-6 | Md10-7 | Md10
Peak %S %S %S %S %S %S %S B
PI 4.64 4.16 5.98 5.27 7.78 5.32 3.66 5.26
Md10 PS 6.35 4.43 5.16 6.06 8.60 4.67 3.57 5.55
LPE+CAEP 22.32 22.42 19.84 20.58 18.79 19.88 19.59 20.49
PC 31.94 32.60 32.39 32.66 31.86 35.94 35.02 33.20
PE 34.97 36.58 36.83 35.65 33.23 34.38 38.34 35.71
— R Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Sic ky do

Mau
eTTETYE
- & e Md11-1 | Md11-2 | Md11-3 | Md11-4 | Md11-5 | Md11-6 | Md11-7 | Md11
t B 4 Peak %S %S %S %S %S %S %S B
PI 4.48 3.94 4.61 3.21 4.10 4.53 5.36 4.32
Md11 « PS 6.14 3.24 2.92 7.94 4.07 7.72 9.28 5.90
LPE+CAEP | 20.64 20.34 19.17 19.05 19.61 17.01 15.07 18.70
L PC 34.77 32.47 34.90 32.99 38.11 38.47 34.06 35.11
PE 34.02 40.08 38.47 36.86 34.17 32.33 36.29 36.03
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
TTTITY
. R Md12-1 | Md12-2 | Md12-3 | Md12-4 | Md12-5 | Md12-6 | Md12-7 | Md12
. 5 B 41 — Peak %S %S %S %S %S %S %S B
‘ i PI 3.27 4.23 2.89 4.64 4.40 4.65 4.69 4.11
Md12 11K PS 7.41 5.03 4.97 7.03 4.25 6.24 5.94 5.84
LPE+CAEP 19.28 22.01 20.02 19.19 21.94 19.80 18.39 20.09
g PC 36.63 33.57 36.04 35.15 30.58 33.54 34.58 34.30
PE 33.49 35.24 36.15 34.06 38.91 35.86 36.48 35.74
: Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAu Sic ky do Két qua
mmj”“ - Mp1-1 Mp1-2 Mp1-3 Mp1-4 Mp1-5 Mp1-6 Mp1-7 Mp1
e e ow x| Peak %S %S %S %S %S %S %S TB
288 : PI 6.37 6.49 5.57 6.88 7.33 5.69 5.67 6.28
Mpl LB $ i Q Q 9| E:E+CAEP 185;5680 1843159 izz: 28(;1568 1655711 1747793 158.6668 177.9694
B R R ER R B . PC 3529 | 3947 | 3577 | 3192 | 3204 | 3592 | 3533 | 35.10
Z - - PE 30.16 31.50 30.84 32.46 35.41 35.88 34.67 32.99
= Ll Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Mp2-1 Mp2-2 Mp2-3 Mp2-4 Mp2-5 Mp2-6 Mp2-7 Mp2
Peak %S %S %S %S %S %S %S B
PI 5.58 4.29 5.50 4.03 6.63 6.69 4.64 5.34
Mp2 PS 3.64 4.36 5.20 3.51 7.10 6.53 6.40 5.25
P LPE+CAEP 21.39 19.35 16.24 15.74 15.60 15.85 17.37 17.36
PC 36.31 38.56 39.01 39.16 35.86 37.21 35.90 37.43
Cas o | C7E] PE 33.09 33.44 34.04 37.56 34.82 33.72 35.70 34.62
=) Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAu Sic ky do Két qua
mgjmmw* — Mp3-1 Mp3-2 Mp3-3 Mp3-4 Mp3-5 Mp3-6 Mp3-7 Mp3
S & & L === Peak %s %S %s %s %S %S %s T8
PI 4.84 5.38 5.57 3.95 4.12 5.24 5.73 4.98
Mp3 T EEE PS 5.32 7.78 7.37 4.11 2.28 4.12 6.31 5.33
'R . e .y LPE+CAEP | 21.45 21.74 16.69 22.42 15.73 23.66 21.05 20.39
’ S g PC 37.17 34.14 39.15 36.03 43.38 35.47 34.72 37.15
: PE 31.23 30.96 31.22 33.49 34.49 31.52 32.20 32.16
() CamlCee=]|| | | Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Mp4-1 Mp4-2 Mp4-3 Mp4-4 Mp4-5 Mp4-6 Mp4-7 Mp4
Peak %S %S %S %S %S %S %S TB
PI 4.96 4.62 4.42 3.61 3.06 4.51 3.10 4.04
Mpd PS 6.10 8.20 6.03 3.39 6.35 5.15 4.94 5.74
P LPE+CAEP | 18.46 22.45 18.45 19.54 18.59 18.20 19.04 19.25
PC 38.13 36.07 39.60 42.10 41.34 41.99 41.06 40.04
PE 32.34 28.67 31.50 31.36 30.65 30.15 31.86 30.93
— —_— Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Sic ky do
, ! e w - "!??.‘?ZZTT s— Mp5-1 | Mp5-2 | Mp5-3 | Mp5-4 | Mp5-5 | Mp5-6 | Mp5-7 Mp5
| . - e Peak %S %S %S %S %S %S %S B
Pl 3.50 3.30 3.62 5.25 4.78 4.07 4.46 4.14
PS 4.35 4.39 2.30 9.23 7.82 7.82 5.04 5.85
SRR : LPE+CAEP | 16.64 13.03 20.17 19.75 19.17 19.30 19.05 18.16
« PC 43.29 44.20 41.23 40.52 37.43 37.55 36.75 40.14
PE 32.04 33.95 33.58 25.41 30.81 31.26 34.92 31.71
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
' ; & h\jm = — Mp6-1 | Mp6-2 | Mp6-3 | Mp6-4 | Mp65 | Mp6-6 | Mp6-7 | Mp6
(gt Peak %S %S %S %S %S %S %S B
Pl 3.92 3.89 3.64 5.65 4.20 4.92 5.28 4.50
v e PS 3.08 3.82 4.48 7.44 7.70 8.11 7.94 6.08
A 4 LPE+CAEP | 15.74 19.60 18.96 16.57 16.12 18.06 21.50 18.08
PC 39.08 40.62 39.60 39.68 38.86 37.34 41.81 39.57
PE 38.91 32.45 33.64 30.39 32.88 31.22 22.89 31.77
T Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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MAiu
e = Mp7-1 | Mp7-2 | Mp7-3 | Mp7-4 | Mp7-5 | Mp7-6 | Mp7-7 Mp7
= Peak %S %S %S %S %S %S %S 8
PI 5.42 5.49 6.26 6.04 6.67 4.82 5.21 5.70
Mp7 W PS 5.34 6.39 6.56 5.23 7.47 3.96 7.12 6.01
LPE+CAEP | 17.00 16.59 18.10 16.92 15.62 18.91 15.07 16.89
LR B PC 40.79 39.48 3706 | 3874 | 36.88 | 4109 | 41.62 39.38
c PE 31.45 32.05 32.02 33.07 | 3335 | 31.22 3099 | 32.02
R =1 || Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
R L L A I— -
LS| Sl = Mp8-1 Mp8-2 Mp8-3 Mp8-4 Mp8-5 Mp8-6 Mp8-7 Mp8
) Peak %S %S %S %S %S %S %S T8
| PI 4.60 4.20 4.53 5.70 6.09 6.22 5.43 5.25
Mp8 'S ¢ § a PS 6.84 5.16 4.95 3.31 6.65 8.20 6.31 5.92
4 é & LPE+CAEP | 18.10 20.14 18.67 16.73 17.03 18.40 17.13 18.03
- ~ - PC 38.60 37.91 37.42 3939 | 37.22 33.51 38.01 37.44
- — PE 31.86 3258 | 34.43 3487 | 33.00 | 33.68 | 33.13 33.36
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Miu Sac ky do Két qua
,mb e ==
T st e Mp9-1 | Mp9-2 | Mp9-3 | Mp9-4 | Mp9-5 | Mp9-6 | Mp9-7 Mp9
ry 28 e e Peak %S %S %S %S %S %S %S 8
’ \ PI 6.65 5.02 4.63 5.91 5.28 6.48 4.88 5.55
; * i PS 6.03 4.64 5.29 7.12 4.21 5.80 3.94 5.29
Mp9 w T
LPE+CAEP | 16.66 | 16.33 15.44 16.34 17.35 14.46 17.93 16.36
LI B B 2R B BE
- . . s o PC 34.88 | 38.66 40.68 39.69 38.06 40.35 40.05 38.91
— ——— PE 35.94 | 35.40 33.91 30.83 35.15 32.84 33.15 33.89
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
. - BTl = Mp10-1 | Mp10-2 | Mp10-3 | Mp10-4 | Mpl10-5 | Mp10-6 | Mp10-7 | Mp10
— - Peak %S %S %S %S %S %S %S 8
- - - ' - - 2 n |
- f i PI 3.96 5.32 6.27 7.72 7.63 5.37 3.85 5.73
1 A B B B B i '
Mbo10 | PS 4.45 4.42 5.02 7.49 5.89 6.61 4.70 5.51
P ' R LPE+CAEP | 12.97 14.13 19.66 16.87 17.08 20.87 13.79 16.48
- - PC 39.13 36.90 42.29 39.46 41.89 37.18 37.84 39.24
o 3 J PE 39.09 39.02 26.72 28.83 27.48 30.55 39.59 33.04
& Regon [ X
, - - Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
L d
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MAu Sic ky do
- ~ e Mp11-1 | Mp11-2 | Mp11-3 | Mpll-4 | Mpll-5 | Mp1l-6 | Mp1l-7 | Mpill
R R e——— Peak %S %S %S %S %S %S %S B
: PI 5.67 5.45 6.12 5.67 6.61 5.97 6.81 6.04
| i~ @ K\\ i PS 8.72 5.35 13.01 8.40 8.53 10.85 7.07 8.85
Mp11 ' - i R RN ik LPE+CAEP | 20.46 19.76 20.39 22.52 17.13 17.85 18.31 19.49
g sEe: | PC 31.23 32.60 35.97 35.44 34.73 32.63 38.39 34.43
- - . = S PE 33.91 36.83 24.51 27.98 33.00 32.70 29.43 31.19
\ — e | [ Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Exmiation Rewis/ Cakuiaton of Concentration ==
7 eE—— ‘ Mp12-1 | Mp12-2 | Mp12-3 | Mp12-4 | Mp12-5 | Mp12-6 | Mp12-7 | Mp1i2
- - | | | Peak %S %S %S %S %S %S %S B
F ¥ T Ty PI 6.78 7.25 6.29 7.75 5.13 7.93 6.12 6.75
: : PS 8.84 8.03 6.54 10.74 5.03 451 8.04 7.39
Mp12 tee ' e ' & LPE+CAEP | 19.72 23.66 22.54 19.83 16.32 16.90 18.85 19.69
? E2E R PC 34.83 31.55 33.37 32.02 39.01 37.85 34.27 34.70
. : o __ o PE 30.17 29.47 30.91 30.21 34.12 32.78 32.62 31.47
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Phu luc 4

Két qua thanh phan va ham lwong axit béo trong lipid tong ciia 2 miu

san ho thuay tirc M.dichotoma va M.platyphylla

Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
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Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.
Hinh 4.

—

. Thanh phan va ham lugng axit béo ctia mau Md1.1
. Thanh phan va ham luong axit béo ctia mau Md2.1
. Thanh phan va ham lugng axit béo ciia mau Md3.1
. Thanh phan va ham luong axit béo ctia mau Md4.1
. Thanh phéan va ham lugng axit béo ciia mau Md5.1
. Thanh phan va ham luong axit béo ctia mau Md6.1
. Thanh phan va ham luong axit béo ctia mau Md7.1

. Thanh phéan va ham lugng axit béo ciia mau Md8.1

O© 00 N O O &~ W b

. Thanh phan va ham luong axit béo ctia mau Md9.1

=
o

. Thanh phan va ham luong axit béo cia mau Md10.1

|
|
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. Thanh phan va ham lugng axit béo ctia mau Mp6.1
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. Thanh phan va ham luong axit béo ciia mau Mp7.1
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. Thanh phan va ham luong axit béo ctia mau Mp9.5
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. Thanh phan va ham luong axit béo ctia mau Mp10.4
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. Thanh phan va ham lugng axit béo ciia mau Mp11.3
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. Thanh phan va ham lugng axit béo ciia mau Mp12.7
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/2/2019 9:00:07 PM
: Admin

01

: FAME MD-011

: MD-011

: Unknown

:1.00

01

01

01

01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_011.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_011.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-011 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_011.gcd-Channel 1

1V/(x10,000

Chromatogram

N
A14:013.216
T60/4.366
TI6:1n- 174.622

22/DMA-18:0/5.868

E

46/20:5n-3/16.610
50/22:5n-6/25.593

28/18:1n-7/6.882

39/20:10-9/10.842
44/20:4n-6/13.953

34/18:3n-3/8.818

45120:4n-3/15.549
47122:1117.836
481/21.886
>4s/22 4n-6/23.605
51122:5n-3/28.286

B-3730BE:

Peak#

OCOoO~NOoO O~ WNRE

Peak Table - Channel 1

Ret. time Area Height Conc. Units Name
2.593 7744 4387 0.153 ppm 12:0
3.216 275879 150958 5.441 ppm 14:0
4.057 48744 22441 0.961 ppm DMA
4.366 1017636 451750 20.070 ppm 16:0
4.622 300146 129121 5.919 ppm 16:1n-7
5.183 38919 10945 0.768 ppm Phyt
5577 49081 12056 0.968 ppm 17:1
5.868 103025 37193 2.032 ppm DMA-18:0
6.429 425767 141125 8.397 ppm 18:0
6.785 152343 48908 3.005 ppm 18:1n-9
6.882 38959 12759 0.768 ppm 18:1n-7
7.563 51804 15223 1.022 ppm 18:2n-6

8.16 21876 5987 0.431 ppm 18:3n-6
8.818 7374 1909 0.145 ppm 18:3n-3
9.569 361060 85006 7.121 ppm 18:4n-3

10.135 119258 26370 2.352 ppm 20:0
10.842 48288 8589 0.952 ppm 20:1n-9
13.953 56503 9376 1.114 ppm 20:4n-6
15.549 9532 1376 0.188 ppm 20:4n-3
16.61 233515 31250 4.605 ppm 20:5n-3
17.836 5271 673 0.104 ppm 22:1
23.605 129284 12385 2.550 ppm 22:4n-6
25.593 370092 31775 7.299 ppm 22:5n-6
28.286 14965 1253 0.295 ppm 22:5n-3
30.882 1023263 63821 20.181 ppm 22:6n-3

Hinh 4.1. Thanh phan va ham heong axit béo ciia mau Mdl.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/3/2019 1:19:23 AM
: Admin

4

: FAME MD-021

: MD-021

- Unknown

:1.00

01

01

01

01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_021.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_021.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-021 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_021.gcd-Channel 1

5,0UY6d0,000)

Chromatogram

»
el
4013216

2318006429
24718.1n-976.788

47122:51-6125.563

28/18:20-6/7.562
'46/22:41-6/23.600

136/20:10-9110.840

744

42/205n-3/16.583

l43122:0/16.773

4020:4n-6/13.946

25/18:1n-7/6.881
44122:1/17.836

'41/20:4n-3/15.546

451121831

T97226- 3130898

Peak Table - Channel 1

Ret. time Area Height Conc. Units Name
2.594 3415 2085 0.091 ppm 12:0
3.216 102930 56745 2.746 ppm 14:0
4.086 1062 282 0.028 ppm DMA
4.362 730854 334593 19.498 ppm 16:0
4.617 16695 6912 0.445 ppm 16:1n-7
5.155 10036 3367 0.268 ppm Phy
5.608 43231 14495 1.153 ppm 17:1
6.429 419683 139469 11.197 ppm 18:0
6.788 232307 75217 6.198 ppm 18:1n-9
6.881 8124 2688 0.217 ppm 18:1n-7
7.562 44602 13142 1.190 ppm 18:2n-6
8.159 9597 2654 0.256 ppm 18:3n-6
8.817 10101 2609 0.269 ppm 18:3n-3
9.555 129614 30972 3.458 ppm 18:4n-3

10.137 137845 30315 3.678 ppm 20:0

10.840 41169 8490 1.098 ppm 20:1n-9
13.946 20590 3403 0.549 ppm 20:4n-6
15.546 4036 599 0.108 ppm 20:4n-3
16.583 44906 6097 1.198 ppm 20:5n-3
16.773 11054 1467 0.295 ppm 22:0

17.836 20820 2615 0.555 ppm 22:1

23.600 128296 12296 3.423 ppm 22:4n-6
25.563 277502 24366 7.403 ppm 22:5n-6
28.280 37479 3051 1.000 ppm 22:5n-3
30.898 1131816 69944 30.197 ppm 22:6n-3

Hinh 4.2. Thanh phan va ham lwong axit béo ciia mdau Md2.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample 1D

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

: 4/3/2019 5:13:33 AM
: Admin
111

: FAME MD-031

: MD-031
: Unknown
:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_031.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_031.gcd

: D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Sample Information

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-031 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_031.gcd-Channel 1

10,011Y(x10,000

“Chromatogram

608350

1518016415

6 1711810716876

e
20843950
F="an0m012

z
2

126/12.150

20/20:4n-6/13.940
'30020:4n-3/15.545

71112962

133/22:1/17.832

341121531

P sz onsses
=wnssmssis

37122:50-3128.263

38/22:60-3/30.792

o A
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name

1 2.594 2335 1446 0.136 ppm 12:0

2 3.215 23663 13068 1.380 ppm 14:0

3 4.354 326688 151040 19.052 ppm 16:0

4 4.616 8839 3798 0.515 ppm 16:1n-7

5 5.153 4270 1419 0.249 ppm Phyt

6 5.605 12329 3860 0.719 ppm 17:1

7 6.415 175563 59771 10.238 ppm 18:0

8 6.776 35718 11581 2.083 ppm 18:1n-9

9 6.876 3339 1054 0.195 ppm 18:1n-7
10 7.559 26910 7910 1.569 ppm 18:2n-6
11 8.156 2791 756 0.163 ppm 18:3n-6
12 8.814 2210 589 0.129 ppm 18:3n-3
13 9.55 90696 21664 5.289 ppm 18:4n-3
14 10.122 37633 8345 2.195 ppm 20:0
15 10.833 9144 1906 0.533 ppm 20:1n-9
16 13.94 7867 1286 0.459 ppm 20:4n-6
17 15.545 2321 351 0.135 ppm 20:4n-3
18 16.575 14110 1950 0.823 ppm 20:5n-3
19 16.764 3430 459 0.200 ppm 22:.0
20 17.832 2655 346 0.155 ppm 22:1
21 23.583 63724 6168 3.716 ppm 22:4n-6
22 25.515 127764 11349 7.451 ppm 22:5n-6
23 28.263 15274 1266 0.891 ppm 22:5n-3
24 30.792 655186 44834 38.209 ppm 22:6n-3

Hinh 4.3. Thanh phan va ham lwong axit béo ciia mau Md3.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample 1D

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

1 4/3/2019 4:44:06 PM

: Admin

4

: FAME MD-041
: MD-041

: Unknown
:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_041.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_041.gcd

Sample Information

D:\AGC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-041 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_041.gcd-Channel 1

1V/(10,000)
100K SR

608 353

T8 06415,

30/22:60-3/30.735

5 2 2
g g g £
Zu § 8 g E 8 g § 5 g
o & i 5 82 § o8 8 /\ g
185 2. 50 75 160 125 150 175 26,0 2725 250 275 360 min
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name
1 2.590 2529 1516 0.111 ppm 12:0
2 3.210 40569 22358 1.778 ppm 14:0
3 4.353 598843 275096 26.239 ppm 16:0
4 4.610 20924 9056 0.917 ppm 16:1n-7
5 5.147 8245 2783 0.361 ppm Phyt
6 5.599 20587 6659 0.902 ppm 17:1
7 6.415 344047 115801 15.075 ppm 18:0
8 6.768 28787 9170 1.261 ppm 18:1n-9
9 6.869 6968 2096 0.305 ppm 18:1n-7
10 7.550 26356 7851 1.155 ppm 18:2n-6
11 8.147 5136 1424 0.225 ppm 18:3n-6
12 8.803 3838 977 0.168 ppm 18:3n-3
13 9.537 69887 16712 3.062 ppm 18:4n-3
14 10.114 80913 18101 3.545 ppm 20:0
15 10.821 6559 1364 0.287 ppm 20:1n-9
16 13.925 21375 3577 0.937 ppm 20:4n-6
17 15.525 3121 471 0.137 ppm 20:4n-3
18 16.557 26842 3687 1.176 ppm 20:5n-3
19 16.742 6108 876 0.268 ppm 22:0
20 17.807 4848 635 0.212 ppm 22:1
21 23.559 94284 9114 4.131 ppm 22:4n-6
22 25.509 206126 18347 9.032 ppm 22:5n-6
23 28.241 12097 1016 0.530 ppm 22:5n-3
24 30.735 591468 41090 25.915 ppm 22:6n-3

Hinh 4.4. Thanh phan va ham heong axit béo ciia mau Md4.1

PL 30



Analysis Date & Time

User Name

Vial#

Sample Name
Sample 1D

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

1 4/3/2019 8:38:14 PM
: Admin
01

: FAME MD-051

: MD-051
: Unknown
:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_051.gcd
: D:\GC\Imbs\Vietnam_MD_FAME_051.gcd

: D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Sample Information

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-051 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_051.gcd-Channel 1

1V/(10,000)
20,0 e

TTT6:074.356)

©
o
21403212

° e
o
[ U12025%

ToTIB:016.425|

26/18:4n-310.544
27120:0110.125

'32120:40-6/13.936

133120:4n-3115.529

136122:1/17.814

s

40122:60-3/30.807

Peak#

OCOoOO~NOoO O~ WNE

75 160

Ret. time
2.590
3.212
4.356
4611
5.148
5.602
6.426
6.772
6.872
7.553
8.151
8.808
9.544

10.125
10.827
13.936
15.529
16.563
16.756
17.814
23.573
25.539
28.253
30.807

Area
4910
42778
705602
2863
7954
16910
538748
40912
4319
18365
5811
7724
110118
124854
7164
48182
2353
5350
13796
2758
82420
247787
10461
836038

Peak Table - Channel 1

Height
2884
23165
319513
1291
2937
5685
173346
13059
1384
5448
1590
1959
26038
27757
1481
7974
343
765
1859
371
7816
21972
890
54989

Conc.
0.167
1.458
24.056
0.098
0.271
0.576
18.367
1.395
0.147
0.626
0.198
0.263
3.754
4.257
0.244
1.643
0.080
0.182
0.470
0.094
2.810
8.448
0.357
28.503

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

o

Name
12:0
14:0
16:0
16:1n-7
Phyt
17:1
18:0
18:1n-9
18:1n-7
18:2n-6
18:3n-6
18:3n-3
18:4n-3
20:0
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:0
22:1
22:4n-6
22:5n-6
22:5n-3
22:6n-3

Hinh 4.5. Thanh phan va ham lwong axit béo ciia mau Md5. 1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample 1D

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

1 4/4/2019 12:42:43 AM
: Admin

:5

: FAME MD-061
: MD-061

: Unknown
:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_061.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_061.gcd

: D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Sample Information

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-061 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_061.gcd-Channel 1

w0000
1004460000

Chromatogram

T16:0%.350

°
T1202589

T 1317:5.599

14/18:006.410

16/18:1n-7/6.869

3

27/20:4n-6/13.929
28/20:4n-3/15.529

126//12.951

31/22:1/17.816

P=>smenssss

'35122:60-3/30.745

o
@®

=
+H

ooo~No g~ WN PR

Ret. time Area
2.589 2092
3.210 16347
4.350 411851
4610 1863
5.145 5723
5.599 17079
6.410 226696
6.769 41626
6.869 1267
7.550 5924
8.149 2641
8.805 1865
9.541 98724

10.114 51865
10.824 8595
13.929 7184
15.529 3294
16.561 5020
16.749 3323
17.816 4260
23.559 65262
25.505 171957
28.250 9697
30.745 546842

Peak Table - Channel 1

Height
1301
9288
192176
745
2195
6021
77947
13616
328
1704
720
504
23658
11609
1789
1192
489
704
441
558
6318
15530
833

38086

Conc.
0.121
0.942
23.736
0.107
0.330
0.984
13.065
2.399
0.073
0.341
0.152
0.107
5.690
2.989
0.495
0.414
0.190
0.289
0.192
0.246
3.761
9.910
0.559
31.516

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name
12:0
14:0
16:0
16:1n-7
Phyt
17:1
18:0
18:1n-9
18:1n-7
18:2n-6
18:3n-6
18:3n-3
18:4n-3
20:0
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:.0
22:1
22:4n-6
22:5n-6
22:5n-3
22:6n-3

Hinh 4.6. Thanh phan va ham lwong axit béo ciia mau Md6. 1

PL 32

360




Analysis Date & Time
User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/4/2019 4:36:54 AM
: Admin

112

: FAME MD-071

: MD-071

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietham_MD_FAME_071.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_071.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

607335

15/18:016.406

Chromatogram FAME MD-071 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_071.gcd-Channel 1

22022:60-3/30.703

g 5
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name

1 2.588 1370 851 0.100 ppm 12:0

2 3.208 27039 15247 1.969 ppm 14:0

3 4.346 321417 150242 23.406 ppm 16:0

4 4.608 1623 656 0.118 ppm 16:1n-7

5 5.144 4594 1761 0.335 ppm Phyt

6 5.506 20180 7009 1.470 ppm 17:1

7 6.406 216301 74394 15.752 ppm 18:0

8 6.764 20271 6595 1.476 ppm 18:1n-9

9 6.864 1172 395 0.085 ppm 18:1n-7
10 7.545 7039 2093 0.513 ppm 18:2n-6
11 8.144 1519 431 0.111 ppm 18:3n-6
12 8.801 1955 496 0.142 ppm 18:3n-3
13 9.532 36067 8625 2.627 ppm 18:4n-3
14 10.105 36023 8026 2.623 ppm 20:0
15 10.817 5501 1150 0.401 ppm 20:1n-9
16 13.921 6460 1064 0.470 ppm 20:4n-6
17 15.516 1238 192 0.090 ppm 20:4n-3
18 16.552 5648 796 0.411 ppm 20:5n-3
19 16.739 3084 425 0.225 ppm 22:.0
20 17.802 2547 348 0.185 ppm 22:1
21 23.538 39784 3848 2.897 ppm 22:4n-6
22 25.476 109334 9790 7.962 ppm 22:5n-6
23 28.226 8357 715 0.609 ppm 22:5n-3
24 30.703 478891 33937 34.874 ppm 22:6n-3

Hinh 4.7. Thanh phan va ham lwong axit béo ciia mau Md7.1
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Analysis Date & Time
User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

: 4/4/2019 8:31:33 AM
: Admin

119

: FAME MD-081

: MD-081

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_081.gcd
: D:\GC\Imbs\Vietnam_MD_FAME_081.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-081 C:\User\Administrator\Destop\GC Millepora\VVietnam_MD_FAME_081.gcd-Channel 1

10.04Y£d0.000)

\/(10,000)
Chiomatogram

SI600m347

° e
o
T20258
5

14/18,06.406

"26/20:4n-6/13.922
8/20:5n-3/16.554

8

1271204n-3115.513
922:0/16.740
30022:117.806

125012.945

P32 608504
s

133/22:5n-3128.229

"34122:6n-3/30.699

Peak#

O©oO~NOO O WN P

Peak Table - Channel 1

Ret. time Area Height Conc.
2.589 2181 1289 0.152
3.210 18513 10137 1.286
4.347 319616 147347 22.202
4.610 2159 878 0.150
5.144 4471 1713 0.311
5.598 30341 10467 2.108
6.406 191756 64892 13.320
6.766 19206 6209 1.334
6.867 1614 425 0.112
7.546 5449 1622 0.378
8.144 2851 764 0.198
8.802 3028 756 0.210
9.535 78048 18637 5.421

10.109 60974 13460 4.235
10.819 6070 1269 0.422
13.922 10262 1693 0.713
15513 1369 213 0.095
16.554 2435 366 0.169
16.740 5829 769 0.405
17.806 5768 735 0.401
23.544 59705 5769 4.147
25.498 167490 15094 11.634
28.229 4123 381 0.286
30.699 414709 29628 28.807

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

N
B
o

Name
12:0
14:0
16:0
16:1n-7
Phyt
17:1
18:0
18:1n-9
18:1n-7
18:2n-6
18:3n-6
18:3n-3
18:4n-3
20:0
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:.0
22:1
22:4n-6
22:5n-6
22:5n-3
22:6n-3

Hinh 4.8. Thanh phan va ham lwong axit béo ciia mau Md8. 1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/4/2019 12:26:29 PM
: Admin

1 26

: FAME MD-091

: MD-091

: Unknown

:1.00

01

01

01

01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_091.gcd
: D:\GC\Imbs\Vietnam_MD_FAME_091.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-091 C:\User\Administrator\Destop\GC Millepora\VVietham_MD_FAME_091.gcd-Channel 1

T607.338|

o &
5
[ 1207258
0

16/180/6.406

27020:41-6/13.922

'30/22:1/17.799
31/22:4n-6/23.545
—=unmmm

S
201639535
20010107
22010910817
st

133/22:501-328.199

3402260313069

Peak#

©oo~No o~ WN R

3
o
K
o
&
o
B
8
o
N
o
o

Peak Table - Channel 1

Ret. time Area Height Conc. Units Name
2.589 2537 1564 0.162 ppm 12:0
3.210 19388 10792 1.234 ppm 14:0
4.348 362588 168829 23.087 ppm 16:0
4.608 3509 1412 0.223 ppm 16:1n-7
5.145 5432 2004 0.346 ppm Phyt
5.597 27289 9423 1.738 ppm 17:1
6.406 205479 70309 13.083 ppm 18:0
6.765 23879 7574 1.520 ppm 18:1n-9
6.865 4276 1274 0.272 ppm 18:1n-7
7.546 19652 5794 1.251 ppm 18:2n-6
8.143 5426 1500 0.345 ppm 18:3n-6
8.801 5508 1435 0.351 ppm 18:3n-3
9.535 90965 21617 5.792 ppm 18:4n-3

10.107 51601 11403 3.286 ppm 20:0

10.817 6350 1316 0.404 ppm 20:1n-9
13.922 16841 2786 1.072 ppm 20:4n-6
16.552 5752 812 0.366 ppm 20:5n-3
16.741 4561 625 0.290 ppm 22:0

17.799 4369 558 0.278 ppm 22:1

23.545 54784 5227 3.488 ppm 22:4n-6
25.490 183392 16297 11.677 ppm 22:5n-6
28.199 2827 269 0.180 ppm 22:5n-3
30.696 435630 31431 27.738 ppm 22:6n-3

Hinh 4.9. Thanh phan va ham lwong axit béo ciia mau Md9. 1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

: 4/4/2019 5:06:32 PM
: Admin

01

: FAME MD-101

: MD-101

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_101.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_101.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm

: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

Chromatogram FAME MD-101 C:\User\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_101.gcd-Channel 1

5,040,000

“Chromatogram E
as 5]

10118016397

F——wmmenas
2040315502

Fs&/zn 5116538
baz2016720

e —
26/18:4n-319.524

371121814

P wn2umsmsue

40/22:50-3128.190

41022:6n-3/30.588

o
%mz 506025450

Peak#

Hinh 4.10. Thanh phan va ham heong axit béo ciia mau Md10.1

ooo~No g~ wWN R

3
o
3
°

Peak Table - Channel

Ret. time Area Height
2.589 1616 985
3.209 50648 27901
4.344 270528 124837
4.606 69370 26637
5.151 9965 2442
5.593 38636 11235
6.397 103048 34901
6.760 34602 10740
6.861 22288 6867
7.542 39169 11340
8.137 11367 3112
8.793 1991 539
9.524 56809 13458

10.096 37439 8193
10.807 5790 1198
13.913 76710 12613
15.502 1888 276
16.538 51118 7042
16.720 3719 600
23.514 49645 4770
25.450 120315 11003
28.190 3027 308
30.588 206692 15494

PL 36

1
Conc.
0.122
3.815

20.377
5.225
0.751
2.910
7.762
2.606
1.679
2.950
0.856
0.150
4.279
2.820
0.436
5.778
0.142
3.850
0.280
3.739
9.062
0.228

15.568

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

3

Name
12:0
14:0
16:0
16:1n-7
Phyt
17:1
18:0
18:1n-9
18:1n-7
18:2n-6
18:3n-6
18:3n-3
18:4n-3
20:0
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:.0
22:4n-6
22:5n-6
22:5n-3
22:6n-3




Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

FAME of total lipids hydrocoral Millepora dichotoma

12 months
Lyly 2019

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MD_FAME_111.gcd
: D:\\GC\Imbs\Vietnam_MD_FAME_111.gcd

1 4/4/2019 9:00:30 PM
: Admin
18

: FAME MD-111
: MD-111
: Unknown
:1.00

01

01

Sample Information

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

Chromatogram FAME MD-111 C:\User\Administrator\Destop\GC Millepora\VVietnam_MD_FAME_111.gcd-Channel 1

1V/(10,000)
10 0F g

230410

8o 25 50 75 100 125 150 175 20.0 225 250 30.0
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name
1 2.588 1900 1190 0.133 ppm 12:0
2 3.208 51623 29014 3.623 ppm 14:0
3 4.045 8435 4006 0.592 ppm DMA
4 4.343 258160 121624 18.121 ppm 16:0
5 4.606 65659 27007 4.609 ppm 16:1n-7
6 5.166 12369 2851 0.868 ppm Phyt
7 5.589 24636 5803 1.729 ppm 17:1
8 5.849 34416 12571 2416 ppm DMA-18:0
9 6.397 103106 35435 7.237 ppm 18:0
10 6.761 30200 9758 2.120 ppm 18:1n-9
11 6.861 8366 2648 0.587 ppm 18:1n-7
12 7.542 20317 5974 1.426 ppm 18:2n-6
13 8.138 4882 1337 0.343 ppm 18:3n-6
14 8.796 2102 556 0.148 ppm 18:3n-3
15 9.529 95845 22844 6.727 ppm 18:4n-3
16 10.099 38883 8686 2.729 ppm 20:0
17 10.810 13186 2549 0.926 ppm 20:1n-9
18 13.912 25033 4107 1.757 ppm 20:4n-6
19 15.513 1707 276 0.120 ppm 20:4n-3
20 16.544 62239 8475 4.369 ppm 20:5n-3
21 16.740 3042 495 0.214 ppm 22:0
22 17.790 2020 282 0.142 ppm 22:1
23 23.528 63695 6176 4.471 ppm 22:4n-6
24 25.472 165338 14818 11.605 ppm 22:5n-6
25 28.184 3539 317 0.248 ppm 22:5n-3
26 30.624 285627 20791 20.048 ppm 22:6n-3

Hinh 4.11. Thanh phan va ham heong axit béo ciia mau Mdl11.1

PL 37




Sample Information

Analysis Date & Time : 4/5/2019 12:54:42 AM

User Name : Admin

Vial# 115

Sample Name : FAME MD-121

Sample ID : MD-121

Sample Type : Unknown

Injection VVolume :1.00

Multi Injection# 01

Dilution Factor 01

ISTD Amount :

Sample Amount 01

Level# 01

Data Name : C:\Users\Administrator\Destop\GC Millepora\Vietham_MD_FAME_121.gcd
Original Data Name : D:\\GC\Imbs\Vietnam_MD_FAME_121.gcd
Baseline Data Name :

Method Name : D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
Report Name : D:\GC\Imbs\123.gcr

Batch Name : D:\\GC\Imbs\Viet-123.gcb

[Description]

FAME of total lipids hydrocoral Millepora dichotoma

12 months

Lyly 2019

Chromatogram FAME MD-121 C:\User\Administrator\Destop\GC Millepora\VVietnam_MD_FAME_121.gcd-Channel 1
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Chromatogram
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Peak Table - Channel 1

Peak# Ret. time Area Height Conc. Units Name
1 2.588 3363 1965 0.206 ppm 12:0
2 3.207 123436 67789 7.578 ppm 14:0
3 4.042 9023 3943 0.554 ppm DMA
4 4.339 205557 95761 12.620 ppm 16:0
5 4.603 161800 69173 9.933 ppm 16:1n-7
6 5.165 22601 7482 1.388 ppm Phyt
7 5.557 46465 11275 2.853 ppm 17:1
8 5.842 22435 8093 1.377 ppm DMA-18:0
9 6.386 46876 15998 2.878 ppm 18:0
10 6.752 44230 14083 2.715 ppm 18:1n-9
11 7.532 47050 13927 2.889 ppm 18:2n-6
12 8.128 13123 3638 0.806 ppm 18:3n-6
13 8.782 4859 1253 0.298 ppm 18:3n-3
14 9.517 130648 31273 8.021 ppm 18:4n-3
15 10.079 11058 2486 0.679 ppm 20:0
16 10.794 18308 3689 1.124 ppm 20:1n-9
17 13.891 42057 6899 2.582 ppm 20:4n-6
18 15.482 4463 656 0.274 ppm 20:4n-3
19 16.533 192044 26258 11.790 ppm 20:5n-3
20 17.758 1538 221 0.094 ppm 22:1
21 23.477 38948 3769 2.391 ppm 22:4n-6
22 25.409 123304 11210 7.570 ppm 22:5n-6
23 28.148 3532 336 0.217 ppm 22:5n-3
24 30.555 219733 16267 13.490 ppm 22:6n-3

Hinh 4.12. Thanh phan va ham heong axit béo ciia mau Md12.1
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Sample Information

Analysis Date & Time : 4/7/2019 7:38:00 PM

User Name : Admin

Vial# 01

Sample Name : FAME MP-011

Sample ID : MP-011

Sample Type : Unknown

Injection VVolume :1.00

Multi Injection# 01

Dilution Factor 01

ISTD Amount :

Sample Amount 01

Level# 01

Data Name : C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_011.gcd
Original Data Name : D:\GC\Imbs\Vietnam_MP_FAME_011.gcd
Baseline Data Name :

Method Name : D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
Report Name : D:\GC\Imbs\123.gcr

Batch Name : D:\\GC\Imbs\Viet-123.gcb

[Description]

FAME of total lipids hydrocoral Millepora platyphylla

12 months

Lyly 2019

Chromatogram FAME MP-011 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_011.gcd-Channel 1

\/ (X10,000)
5.0rChromatdgram

4.5

8/160)
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Peak Table - Channel 1

Peak# Ret. time Area Height Conc. Units Name

1 2.587 1882 1096 0.102 ppm 12:0

2 3.204 70895 38624 3.828 ppm 14:0

3 4.038 6524 2830 0.352 ppm DMA

4 4334 231090 106159 12.477 ppm 16:0

5 4.596 76346 31506 4122 ppm 16:1n-7

6 5.156 14845 3619 0.802 ppm Phyt

7 5.548 13384 3500 0.723 ppm 17:1

8 5.834 46185 16593 2.494 ppm DMA-18:0

9 6.743 51007 16346 2.754 ppm 18:1n-9
10 7.520 31815 9306 1.718 ppm 18:2n-6
11 8.114 8005 2208 0.432 ppm 18:3n-6
12 8.769 4865 1277 0.263 ppm 18:3n-3
13 9.498 76982 18279 4.156 ppm 18:4n-3
14 10.064 19449 4366 1.050 ppm 20:0
15 10.775 33313 6790 1.799 ppm 20:1n-9
16 13.863 32129 5303 1.735 ppm 20:4n-6
17 15.453 3459 524 0.187 ppm 20:4n-3
18 16.489 90181 12452 4.869 ppm 20:5n-3
19 23.441 83277 8159 4.496 ppm 22:4n-6
20 25.372 164843 14836 8.900 ppm 22:5n-6
21 28.097 15164 1306 0.819 ppm 22:5n-3
22 30.593 596779 40899 32.222 ppm 22:6n-3

Hinh 4.13. Thanh phdn va ham heong axit béo ciia mau Mpl.1
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Sample Information

Analysis Date & Time 1 4/7/2019 11:31:57 PM

User Name : Admin

Vial# 18

Sample Name : FAME MP-021

Sample ID : MP-021

Sample Type : Unknown

Injection VVolume :1.00

Multi Injection# 01

Dilution Factor 01

ISTD Amount :

Sample Amount 01

Level# 01

Data Name : C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_021.gcd
Original Data Name : D:\GC\Imbs\Vietnam_MP_FAME_021.gcd
Baseline Data Name :

Method Name : D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
Report Name : D:\GC\Imbs\123.gcr

Batch Name : D:\\GC\Imbs\Viet-123.gcb

[Description]

FAME of total lipids hydrocoral Millepora platyphylla

12 months

Lyly 2019

Chromatogram FAME MP-021 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_021.gcd-Channel 1

10.04V(x10,000

Chromatdgraf

117160
23/18:0

9.0

8.0

banging

7.0

3/14:0

6.0

5.0

4.0

47/22:5n-6

3.0

49/22:6n-3

20 o F 5 o
£ £ 5gs X g
0.0 —— 4\/\% 4\§ m&xﬁ 4\5 4\§ P/\‘/ 7 7t %
-1.0 2. 5.0 75 10.0 125 15.0 175 20.0 225 25.0 275
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name
1 2.583 4313 2700 0.119 ppm 12:0
2 3.200 58573 33453 1.616 ppm 14:0
3 4.033 1891 557 0.052 ppm DMA
4 4.335 598183 279688 16.501 ppm 16:0
5 4.593 4874 1859 0.134 ppm 16:1n-7
6 5.197 5369 2221 0.148 ppm Phyt
7 5.575 58843 20916 1.623 ppm 17:1
8 5.827 14346 5203 0.396 ppm DMA-18:0
9 6.388 421390 141636 11.624 ppm 18:0
10 6.739 108000 35504 2.979 ppm 18:1n-9
11 7.512 19581 5881 0.540 ppm 18:2n-6
12 8.105 1372 376 0.038 ppm 18:3n-6
13 8.759 3745 982 0.103 ppm 18:3n-3
14 10.057 49868 11134 1.376 ppm 20:0
15 10.767 51534 10433 1.422 ppm 20:1n-9
16 13.845 5719 940 0.158 ppm 20:4n-6
17 15.436 3090 476 0.085 ppm 20:4n-3
18 16.468 45863 6333 1.265 ppm 20:5n-3
19 16.674 1278 204 0.035 ppm 22:0
20 17.707 4453 596 0.123 ppm 22:1
21 23.433 131666 12636 3.632 ppm 22:4n-6
22 25.371 275658 24325 7.604 ppm 22:5n-6
23 28.085 26956 2228 0.744 ppm 22:5n-3
24 30.742 1566320 88624 43.207 ppm 22:6n-3

Hinh 4.14. Thanh phan va ham heong axit béo ciia mau Mp?2.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample 1D

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/8/2019 3:26:14 AM
: Admin

015

: FAME MP-031

: MP-031

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_031.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_031.gcd

D:\AGC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

Chromatogram FAME MP-031 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_031.gcd-Channel 1

V(10,000

~[Chromatdg ram
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151180

38/22:6n-3

20 g PR ¢
1.0 ] 3 S
10 2. 5.0 75 10.0 125 15.0 17.5 20.0 225 25.0 275 30.0 min
Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name
1 2.583 1359 805 0.080 ppm 12:0
2 3.199 32617 18235 1.922 ppm 14:0
3 4.032 5921 2827 0.349 ppm DMA
4 4.588 2591 1053 0.153 ppm 16:1n-7
5 5.195 1999 799 0.118 ppm Phyt
6 5571 3261 1085 0.192 ppm 17:1
7 5.826 45763 16650 2.696 ppm DMA-18:0
8 6.733 50178 16400 2.956 ppm 18:1n-9
9 7.507 7491 2225 0.441 ppm 18:2n-6
10 8.101 2502 701 0.147 ppm 18:3n-6
11 8.754 2907 763 0.171 ppm 18:3n-3
12 10.757 14247 2766 0.839 ppm 20:1n-9
13 13.837 3904 662 0.230 ppm 20:4n-6
14 15.430 1833 285 0.108 ppm 20:4n-3
15 16.450 8868 1308 0.522 ppm 20:5n-3
16 17.691 1910 262 0.113 ppm 22:1
17 23.400 72893 7048 4.295 ppm 22:4n-6
18 25.323 126308 11286 7.442 ppm 22:5n-6
19 28.050 24888 2019 1.466 ppm 22:5n-3
20 30.549 696911 47074 41.061 ppm 22:6n-3

Hinh 4.15. Thanh phdn va ham heong axit béo ciia mau Mp3.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

: 4/8/2019 7:21:06 AM
: Admin

122

: FAME MP-041

: MP-041

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_041.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_041.gcd

Sample Information

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Chromatogram FAME MP-041 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_041.gcd-Channel 1
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Hinh 4.16. Thanh phdn va ham heong axit béo ciia mau Mp4.1

5.0

Conc.
1.397
0.140
1.150
0.954
2.078
1.660
1.493
0.257
0.138
1.280
1.257
0.076
2.855
4,146
1.367

75 10.0 12.5 15.0
Peak Table - Channel 1

Ret. time Area Height
3.197 20918 11397
4.029 2094 1008
4.586 17215 6459
5.567 14287 4200
5.821 31105 11290
6.727 24846 8052
7.502 22346 6541
8.095 3853 1068
8.748 2063 551
10.749 19155 4067
13.830 18810 3143
15.419 1141 192
16.443 42739 6023
23.378 62051 6028
28.025 20465 1692
30.550 761504 50465

PL 42

50.875

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name
14:0
DMA
16:1n-7
17:1
DMA-18:0
18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:4n-6
22:5n-3
22:6n-3



Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_051.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_051.gcd

: 4/8/2019 11:16:03 AM
: Admin
129

: FAME MP-051
: MP-051

: Unknown
:1.00

01

01

Sample Information

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Chromatogram FAME MP-051 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_051.gcd-Channel 1
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Peak Table - Channel 1
Peak# Ret. time Area Height Conc. Units Name

1 3.196 38511 21633 2.489 ppm 14:0

2 4.079 1344 617 0.087 ppm DMA

3 4.584 4185 1801 0.270 ppm 16:1n-7

4 5.189 2301 945 0.149 ppm Phyt

5 5.564 2856 897 0.185 ppm 17:1

6 5.819 19129 6983 1.236 ppm DMA-18:0

7 6.726 43129 14139 2.787 ppm 18:1n-9

8 7.498 5910 1751 0.382 ppm 18:2n-6

9 8.092 1113 299 0.072 ppm 18:3n-6

10 8.743 1200 316 0.078 ppm 18:3n-3

11 10.745 7719 1618 0.499 ppm 20:1n-9

12 13.820 5630 938 0.364 ppm 20:4n-6

13 16.432 22750 3124 1.470 ppm 20:5n-3

14 23.361 36899 3613 2.384 ppm 22:4n-6

15 28.015 11788 994 0.762 ppm 22:5n-3

16 30.476 550087 38777 35.546 ppm 22:6n-3

Hinh 4.17. Thanh phdn va ham heong axit béo ciia mau Mp5.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

: 4/8/2019 3:10:54 PM
: Admin

1 36

: FAME MP-061

: MP-061

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_061.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_061.gcd

Sample Information

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

Chromatogram FAME MP-061 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_061.gcd-Channel 1

IV (10,000,

Chromatgg ram
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Peak#

OCoo~NoO O~ WNE

Conc.
1.897
0.262
0.214
1.465
0.218
2.968
2.008
0.220
0.155
0.758
1.691
0.123
1.177
0.146
3.230
1.071

75 10.0 125 15.0
Peak Table - Channel 1

Ret. time Area Height
3.196 39107 22325
4.584 5391 2271
5.267 4415 1781
5.565 30202 10682
5.817 4486 1651
6.724 61167 20225
7.498 41395 12432
8.090 4530 1280
8.741 3203 855
10.739 15615 2923
13.818 34849 5790
15.400 2531 389
16.424 24268 3375
17.660 3005 390
23.353 66572 6426
27.997 22075 1859
30.536 836878 54918

40.605

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name

16:1n-7
Phyt
17:1
DMA-18:0
18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:1
22:4n-6
22:5n-3
22:6n-3

Hinh 4.18. Thanh phdn va ham heong axit béo ciia mau Mp6.1
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

: 4/8/2019 7:32:13 PM
: Admin

01

: FAME MP-071

: MP-071

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_071.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_071.gcd

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcbh

Chromatogram FAME MP-071 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_071.gcd-Channel 1

5.0 IV (x10,000;

Chromatagd raf
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3.5

3.0
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2.0

2140
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810:917/18:1n-7

32022:6n-3

7.5 10.0 125 15.0 17.5

Peak Table - Channel

Ret. time Area Height
2.581 1230 688
3.196 50229 27969
4.028 1440 569
4.587 1835 736
5.187 3866 1545
5.563 22099 7721
5.816 17616 6391
6.820 2466 773
7.495 18433 5429
8.087 2103 602
8.737 2237 594

10.737 13116 2706
13.812 10263 1699
15.396 2120 311
16.416 13942 1954
17.663 4456 592
27.994 20186 1648
30.531 855180 56024

1
Conc.
0.046
1.877
0.054
0.069
0.144
0.826
0.658
0.092
0.689
0.079
0.084
0.490
0.383
0.079
0.521
0.167
0.754
31.953

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name

16:1n-7
Phyt
17:1
DMA-18:0
18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:1n-9
20:4n-6
20:4n-3
20:5n-3
22:1
22:5n-3
22:6n-3

Hinh 4.19. Thanh phdn va ham heong axit béo ciia mau Mp?7.1
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Sample Information

Analysis Date & Time : 4/8/2019 11:26:10 PM

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

: Admin

18

: FAME MP-081
: MP-081

: Unknown
:1.00

01

01

‘1
01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_081.gcd

: D:\GC\Imbs\Vietnam_MP_FAME_081.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

Chromatogram FAME MP-081 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_081.gcd-Channel 1

5.04Y(x10,000

Chromatdg ram
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4.0

6/16:0
14/18:0

21/18:4n-3

22120:0
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e a2an6
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“aazzsn3

34/22:6n-3

5.0 75 10.0 125 15.0 175 20.0

Peak Table - Channel 1

Peak# Ret. time Area Height Conc.
1 3.194 53845 30908 1.978
2 4.024 1651 731 0.061
3 4.580 6752 2974 0.248
4 5.183 5188 2104 0.191
5 5.560 27227 9583 1.000
6 6.816 5771 1891 0.212
7 7.491 27802 8337 1.021
8 8.083 3073 860 0.113
9 8.732 1946 534 0.071

10 13.804 15332 2560 0.563
11 15.390 1642 245 0.060
12 16.412 37555 5190 1.380
13 17.651 13167 1675 0.484
14 27.980 25855 2132 0.950
15 30.509 833459 54368 30.620

Hinh 4.20. Thanh phdn va ham heong axit béo ciia mau Mp8.1
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Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name

16:1n-7
Phyt

17:1

18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:4n-6
20:4n-3
20:5n-3
22:1

22:5n-3
22:6n-3



Analysis Date & Time
User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/9/2019 5:32:14 AM
: Admin

119

: FAME MP-095

: MP-095

: Unknown

:1.00

01

01

01

01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_095.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_095.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

Chromatogram FAME MP-095 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_095.gcd-Channel 1

5.

o

1\ (x1.0,000;
Chromatdg ram

77160,

4.5

4.0
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2.5

2.0
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16180

2218:4n-3

Bomnomna
har20
f30221

34/22:6n-3

32/22:5n-6

3122:4n-6

9
>
133/22:5n-3

4

7.5 10.0

Peak# Ret. time
1 2.580
2 3.195
3 4581
4 5.263
5 5.561
6 5.813
7 6.816
8 7.490
9 8.081
10 8.731
11 13.812
12 15.383
13 16.405
14 17.638
15 30.578

Peak Table - Channel 1

Area
1532
66371
3419
11932
38678
21409
10857
24342
8887
2099
108184
2233
31198
6100
1259964

Conc.
0.042
1.833
0.094
0.330
1.068
0.591
0.300
0.672
0.245
0.058
2.989
0.062
0.862
0.169
34.806

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name
12:0
14:0
16:1n-7
Phyt
17:1
DMA-18:0
18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:4n-6
20:4n-3
20:5n-3
22:1
22:6n-3

Hinh 4.21. Thanh phan va ham leong axit béo ciia mau Mp9.5
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Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection VVolume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

: 4/9/2019 8:55:16 AM
: Admin

125

: FAME MP-104

: MP-104

: Unknown

:1.00

01

01

01
01
: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_104.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_104.gcd

Sample Information

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

Chromatogram FAME MP-104 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_104.gcd-Channel 1

5 uV (x10,000)

o

Chron\aﬂTral

4.5
4.0
3.5

3.0

21140

2.0

1.5

1.0
0.5
0.0}———

{ U120

160

8/16:1n-7

19180

3320:4n-6

(34/20:4n-3
6220 3520503

K|
R
4

39122:5n-6

41/22:6n-3

Hinh 4.22. Thanh phan va ham heong axit béo ciia mau Mp10.4

5.0

Peak#

Ret. time
2.580
3.194
4579
5.260
5.559
6.813
7.486
8.078
8.727

13.801
15.376
16.401
17.633
30.511

[
O WO ~NOOUEAWNE

N el
B WNE

Peak Table - Channel 1

Area
1741
54765
10133
3531
43104
5146
11137
3455
2632
57475
1600
31686
1742
970425

Conc.
0.069
2.180
0.403
0.141
1.715
0.205
0.443
0.138
0.105
2.287
0.064
1.261
0.069
38.622

PL 48

Units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Name

16:1n-7
Phyt

17:1

18:1n-9
18:2n-6
18:3n-6
18:3n-3
20:4n-6
20:4n-3
20:5n-3
22:1

22:6n-3



Analysis Date & Time

User Name

Vial#

Sample Name
Sample ID

Sample Type
Injection Volume
Multi Injection#
Dilution Factor
ISTD Amount
Sample Amount
Level#

Data Name

Original Data Name
Baseline Data Name
Method Name
Report Name

Batch Name
[Description]

Sample Information

1 4/9/2019 12:17:54 AM
: Admin

031

: FAME MP-113

: MP-113

: Unknown

:1.00

01

01

01

01

: C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_113.gcd
: D:\GC\Imbs\Vietnam_MP_FAME_113.gcd

D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
: D:\GC\Imbs\123.gcr
: D:\GC\Imbs\Viet-123.gcb

FAME of total lipids hydrocoral Millepora platyphylla

12 months
Lyly 2019

Chromatogram FAME MP-113 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_113.gcd-Channel 1

5.0

UV (10,00
Chromatddram

a5
4.0

35

2140

3.0
25
2.0
1.5

1.0

0.5
0.0

1120

9160

21180

2018:4n-3

322603

5.0

Peak#

O ~NOO O WN R

07
F )
ka3

75 10.0 125 15.0 175 200 225 251

Peak Table - Channel 1

Ret. time Area Height Conc. Units Name
2.579 1103 704 0.050 ppm 12:0
3.193 34034 19030 1.529 ppm 14:0
5.180 3464 1286 0.156 ppm Phyt
5.557 57721 20266 2.593 ppm 17:1
6.810 4477 1317 0.201 ppm 18:1n-9
7.486 66825 19917 3.002 ppm 18:2n-6
8.075 5040 1406 0.226 ppm 18:3n-6
8.726 2992 794 0.134 ppm 18:3n-3

13.792 14398 2408 0.647 ppm 20:4n-6
15.371 1569 250 0.070 ppm 20:4n-3
16.395 37027 5109 1.663 ppm 20:5n-3
30.476 864044 56410 38.814 ppm 22:6n-3

Hinh 4.23. Thanh phan va ham heong axit béo ciia mau Mpl1.3
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Sample Information

Analysis Date & Time 1 4/9/2019 6:18:02 PM

User Name : Admin

Vial# 16

Sample Name : FAME MP-127

Sample ID : MP-127

Sample Type : Unknown

Injection Volume :1.00

Multi Injection# 01

Dilution Factor 01

ISTD Amount :

Sample Amount 01

Level# 01

Data Name : C:\Users\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_127.gcd
Original Data Name : D:\GC\Imbs\Vietnam_MP_FAME_127.gcd
Baseline Data Name :

Method Name : D:\GC\Imbs\Imbs-SW 10-250-215-250-32min+22-0.gcm
Report Name : D:\GC\Imbs\123.gcr

Batch Name : D:\GC\Imbs\Viet-123.gcb

[Description]

FAME of total lipids hydrocoral Millepora platyphylla

12 months

Lyly 2019

Chromatogram FAME MP-127 C:\User\Administrator\Destop\GC Millepora\Vietnam_MP_FAME_127.gcd-Channel 1
s o R ram

45

2140

4.0

3.5

30/18:4n-3

36/205n-3

fa
?39/22:4&6

Peak Table - Channel 1

Peak# Ret. time Area Conc. Units Name
1 2.580 3906 0.149 ppm 12:0
2 3.194 134405 5.123 ppm 14:0
3 3.947 9412 0.359 ppm DMA
4 4322 483537 18.429 ppm 16:0
5 4579 126525 4.822 ppm 16:1n-7
6 5.130 28378 1.082 ppm Phyt
7 5.552 42606 1.624 ppm 17:1
8 5.693 16260 0.620 ppm DMA-18:0
9 6.360 285922 10.897 ppm 18:0
10 6.715 96792 3.689 ppm 18:1n-9
11 6.811 17035 0.649 ppm 18:1n-7
12 7.484 25734 0.981 ppm 18:2n-6
13 8.075 5828 0.222 ppm 18:3n-6
14 8.725 6606 0.252 ppm 18:3n-3
15 9.454 138338 5.272 ppm 18:4n-3
16 10.024 114415 4.361 ppm 20:0
17 10.722 36010 1.372 ppm 20:1n-9
18 13.790 20102 0.766 ppm 20:4n-6
19 15.370 4223 0.161 ppm 20:4n-3
20 16.406 148687 5.667 ppm 20:5n-3
21 16.574 1445 0.055 ppm 22:0
22 17.626 12556 0.479 ppm 22:1
23 23.319 101172 3.856 ppm 22:4n-6
24 25.229 181890 6.932 ppm 22:5n-6
25 27.933 12623 0.481 ppm 22:5n-3
26 30.382 482254 18.380 ppm 22:6n-3

Hinh 4.24. Thanh phan va ham heong axit béo ciia mau Mp12.7
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Phu luc 5
Sic ky 16ng hiéu niing cao (HPLC) va phé khdi phén giai cao (HRMS) ciia
mau san hé thiy tirc M.dichotoma va M.platyphylla

Hinh 5. 1. Séc ki ¢6 HPLC va su phan manh phd HRMS cua PE 16:1e/22:5
Hinh 5. 2. Sic ki 0 HPLC va sy phan manh phé HRMS cua PE 18:0/22:4
Hinh 5. 3. Sac ki &6 HPLC va sir phan manh phd HRMS cuia PE 19:1/22:5
Hinh 5. 4. Sic ky ¢6 HPLC va su phan manh phé HRMS cta PC 16:0e/22:5
Hinh 5. 5. Sac ky ¢6 HPLC va su phan manh phé HRMS ciia PC 18:0e/22:5
Hinh 5. 6. Sac ky ¢6 HPLC va su phan manh pho HRMS ciia PS 19:0/22:4
Hinh 5. 7. Séc ky ¢6 HPLC va su phan manh phé HRMS cua PS 21:0/22:4
Hinh 5. 8. Sac ky ¢6 HPLC va su phan manh phd HPMS cua Pl 18:0/22:4

Hinh 5. 9. Séc ky ¢6 HPLC va su phan manh phd HPMS cua Pl 16:0/22:6

PL51
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Hinh 5. 1. Sic ki 6 HPLC (a), MS(+) (b); MS(-) (c) va MS%(-) (d) ctia dang phan tir
PE 16:1e/22:5 tai m/z 748.5270; Tr5.390
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Hinh 5. 2. Sic ki 6 HPLC (a), MS(+) (b); MS(-) (c) va MS%(-) (d) ctia dang phan tir

PE 18:0/22:4 tai m/z 794.5659; Tr 5.180
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Hinh 5. 3. Sic ki b HPLC (a), MS(-) (b) vd MS?(-) (c) ctia dang phan tir

PE 19:1/22:5 tai m/z 804.5518; Tr4.160
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Hinh 5. 4. Sac ky d6 HPLC (a) va sy phan manh MS(+) (b), MS(-) (c), MS%(-) (d)
cua dang phan tir PC 16:0e/22:5 tai m/z 794.6051; Tr 6.500
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Hinh 5. 5. Sac ky d6 HPLC (a) va sy phan manh MS(+) (b), MS(-) (), MS?(-) (d)
cua dang phan tir PC 18:0e/22:5 tai m/z 822.6338; Tr 6.287
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Hinh 5. 6. Sac ky d6 HPLC (a) va sy phan manh MS(-) (b), MS?(-) (c)
cua dang phan tir PS 19:0/22:4 tai m/z 852.5719; Tr 12.62
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Hinh 5. 7. Sic ky dd HPLC (a) va su phan manh MS(-) (b), MS2(-) (c)
cua dang phan tu PS 21:0/22:4 tai m/z 880.6031; Tr 11.630
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Hinh 5. 8. Sic ky d6 HPLC (a) va sy phan manh MS(-) (b), MS?(-) (c)
cua dang phan tur PI 18:0/22:4 tai m/z 913.5772; Tr 16.66
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Hinh 5. 9. Sic ky dd HPLC (a) va st phan manh MS(-) (b), MS?(-) (c)
ctia dang phan tir PI 16:0/22:6 tai m/z 881.5176; Tr 17.94

PL 60




