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MO DAU

Bénh tiéu dudong la do rbi loan trong chuyén héa néi tiét gay ra, dic
trung bai tinh trang ting glucose trong mau do co thé thiéu insulin hodc giam
dap ting véi insulin, lam anh hudng dén qua trinh chuyén hoa carbohydrate.
Xét theo co ché hinh thanh, bénh tiéu duong duogc phéan loai thanh hai dang
chinh 1a type 1 va type 2. Bénh tiéu dudmg thudng lién quan dén bénh béo phi
va ¢6 thé gy nhiéu bién chiing nguy hiém anh huéng nghiém trong téi tim,
than, than kinh. ..

Céc bién phép didu tri phd bién hién nay bao gém liéu phdp tiém
insulin va ding thudc ha dudng huyét, tuy mang lai hi¢u qua kiém soat duong
huyét nhung van tn tai nguy co gdy tic dung phu. Do d6, viéc phat hién va
phat trién cac hoat chét ty nhién an toan hon dang tré thanh mot hudng
nghién clu tiém ning. Nhiéu nghién ctu da chi ra rang cac hop chét chiét
xudt tir rong bién c6 kha ning e ché enzyme a-amylase va a-glucosidase, hai
enzyme dong vai trd quan trong trong qua trinh thiy phan carbohydrate. Co
ché nay gitp 1am giam sy hip thu glucose tai rudt non, qua do hd tro kiém
soat ndng d6 dudng huyét, duge xem nhu mdt hudng di trong kiém sodt bénh
tiéu duong,

Vé6i dudng bo bién dai trén 3.200 km, Viét Nam c6 ngudn i nguyén
phong phu va da dang cu thé 1a cac loai rong bién rit da dang. Hién nay, tai
Viét Nam da ¢6 mot s cong trinh nghién ctru tip trung khao sat hoat tinh tic
ché enzyme a-amylase va enzyme a-glucosidase nhim d4nh gid kha ning hd
trg didu tri tiéu duong. Theo nghién ctru cia Nguyén Thé Han va cong su, bay
loai rong nau thu thap tai vimg bién Khanh Hoa nhu Colpomenia sinuosa,
Padina australis va mdt s6 lodi thude chi Sargassum di duwoc khao sat vé kha
ning tc ché enzyme a-glucosidase, cho thy tiém ning trong hd tro kiém soat
dudng huyét [1].

Ké tir thé ky XX, rong bién da tro thanh dbi twong nghién ciru duge
quan tdm réng rai. Tuy nhién, cac nghién ctru chuyén siu vé thanh phén hoa
hoc va hoat tnh sinh hoc ctia nhém sinh vét nay van con tuong dbi han ché
dic biét 12 viée nghién ctru & Viét Nam. Nhiéu san phim tir rong bién da duoc
phét trién theo huréng thuc pham chirc ning & trong nudce. Tuy nhién, cic sin
phim nay chu yéu méi & dang nguyén lidu thd, chua duge tinh ché hoic dinh

hudng khai thic cic hoat chét co gia tri sinh hoc cao dé lam giau hoat chit
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dinh hudng didu tri tiéu duong. Chinh vi vay, viée thuc hién dé tai “Nghién
ctiu hoat tinh trc ché enzyme a-glucosidase va a-amylase ciia cdc hop chit
tir loai rong nau” 1a mot hudng nghién ciru co tiém ning vA mang tinh cip
thiét trong viéc phat trién cc giai phap hd trg didu tri tiéu duong.

Muc dich nghién ciu

- Dénh gia dugc kha nang tc ché enzyme a-glucosidase va a-amylase
ctia céc cao chiét tir 13 loai rong nau.

- Chiét tach, tinh ché, xac dinh cdu tric, danh gia hoat tinh (rc ché
enzyme cta mot loai rong dwoc lua chon (rong quat Uc, Padina
australis).

Noi dung nghién ctiu

1. Thu thap, dinh danh 13 loai rong nau.

2. Tao miu cao chiét ethanol ctia 13 lodi rong nau.

3. Danh gia hoat tinh uc ché enzyme a-glucosidase va a-amylase cua

cao chiét tir 13 loai rong nau.

4. Téch chiét hoa hoc va danh gia hoat tinh chét tinh sach tir 1 loai

rong lwa chon (rong quat Ue, Padina australis).

Co sé khoa hoc va tinh thue tién

Mot trong nhiing chién lugc kidm soat dudng huyét 13 e ché hoat tinh
ciia hai enzyme a-amylase va enzyme a-glucosidase, qua do lam giam su
chuyén déi tinh bot thanh glucose sau dn. Rong niu chia nhiu hop chit sinh
hoc nhu phlorotannin, fucoidan cé kha nang tc ché cac enzyme nay.

Két qua nghién ctiu s& gop phin khing dinh tiém nang cla rong néu
Viét Nam trong hd tro diéu tri tiéu duong, déng thoi 1am nén tang khoa hoc
cho viéc phét trién cac huéng nghién ctu khoa hoc va Gmg dyng tiép theo.
Viéc nghién ctru tich chiét va xac dinh thanh phan hoa hoc ciia rong cling g6p
phin cong bd céc hoat chit méi (néu co), ciing nhu hoat tinh sinh hoc chua
duoc nghién cttu & cac loai rong Viét Nam.

Két qua nghién ctru gop phan dinh huéng khai thic hiéu qua ngudn
rong nau, nhim nhat trién cic san phim thirc pham chifc nang va duge phim
hd tro didu tri tiéu dudng.

Nhitng dong gop ciia ludn van

- 13 loai rong niu dugc thu thap tai ving vinh Nha Trang (tinh Khanh

Hoa), gop phéan bd sung dif liéu vé da dang loai rong bién.

g e P



- Hoat tinh trc ché enzyme a-glucosidase va a-amylase cua cdc cao
chiét 13 loai rong da duoc thir nghiém. Két qua nhiéu loai rong ¢6 hoat tinh
tre ché manh (>80%) 1én enzyme a-glucosidase.

- Tu loai rong Padina australis c6 4 hgp chét sach dugc phan lap va
x4c dinh céu trac, trong dé hop chét ricinoleic acid c¢6 hoat tinh Gc ché
enzyme a-glucosidase. Lin dau tién hop chit nay duogc cong bd (trong luin
vin) ¢6 hoat tinh e ché enzyme a-glucosidase.

Két qua cha ludn vin gbp phan lam ting gid trj (mg dung cla tai
nguyén rong bién, dong thoi 13 ngudn dit liéu tham khao cho cdc nghién ciru

tiép theo trong linh vire héa hoc va dugce hoc bién.




CHUONG 1. TONG QUAN NGHIEN CU'U

1.1.  Gi6i thiéu vé bénh tiéu dudng

Bénh tiéu duong 1a do o1 loan trong chuyén hoa ndi tiét gay ra, ddc
trung bai tinh trang tang glucose mau do co thé thiéu insulin hoic giam dap
tng voi insulin, lam éanh hudng dén qua trinh chuyén hoa carbohydrate.
Carbohydrate trong thtc &n sau khi vao co thé s& dugc enzyme a-amylase va
a-glucosidase phan gidi thanh glucose dé hip thu vao mau. Khi ndéng do
glucose trong mau tang lén, tuyén tuy s& tiét hormone insulin nhim hd tro van
chuyén glucose tir mau vao té bao dé tao ning luong. Pong thoi insulin con
kich thich qua trinh chuyén héa glucose du thira thinh glycogen du trr chu
yéu & gan va co gip duy tri ndng d6 dudng huyét on dinh. Xét theo co ché
hinh thanh bénh tiéu dudng duge phan loai thinh hai dang chinh 14 type 1 va
type 2. O bénh tiéu dudng type 1 co thé khong thé san xudt du insulin do té
bao A tuyén tuy bi pha hiy, din dén glucose khong dugc hép thu hidu qua vao
té bao va tich ty trong mau. Do dd, bénh nhan phai stt dung insulin ngoai sinh
dé kiém soét dudng huyét [2]. Trong khi d6 bénh tiéu duong type 2 co thé vin
san xut insulin nhung cac t& bao giam ddp (mg véi insulin (khang insulin),
lam giam kha nidng st dung glucose vao té bao va gay tang dudong huyét kéo
dai. Tiéu duong type 2 la dang bénh chiém wu thé v6i khoang 90-95% sb ca
mic. Bénh c6 méi lién quan chit ché véi cac yéu t6 nguy co nhu béo phi,
giam hoat dong thé huc va ché d6 an giau lipid va carbohydrate don gian [3].
Viéc tinh trang ting dudng huyét kéo dai 1a nguyén nhan dan dén nhidu bién
ching nghiém trong, gy ton thuong da co quan nhu tim, mach mau, mat,
than va hé than din t&i mot s6 bénh lién quan khac nhu tang huyét ap, mu loa,
bénh thén kinh, suy thin, ting lipid mau va céc bién chimg khac. Vi thé tiéu
dudng dugc coi 1a mdt trong nhitng bénh 1y c¢6 anh hudng 16n dén stc khoe
cong ddng toan cAu. Theo bao céo cta Td chie Y t& Thé gidi, ty 18 mic bénh
& nguol treong thanh da tdng glp d6i, tir 7% (1990) 1én khoang 14% (2022).
Trong 4n phdm md&i nhit ciia t6 chitc d4i thdo dudng IDF cong b6 nam 2025,
tinh dén nim 2024 s ngudi trudng thanh trong d6 tudi 20 dén 79 tudi méc
bénh tiéu dudng trén toan ciu duge wdc tinh vao khoang 589 tridu ngudi,

tuong duong khoang 1/9 dan s& ngudi 16n.



Déi véi bénh tiéu dudng type 2, ngudi ta cho ring dé giam lugng
dudng méu co thé e ché enzyme a-amylase va a-glucosidase tham gia truc
tiép vao qua trinh tidu hoa carbohydrate. Enzyme a-amylase dugc tiét ra chu
yéu tr tuyén nuwéc bot va tuy, c6 vai trd thuy phan tinh bdt thanh céc
oligosaccharide va disaccharide nhé hon. Trong khi d6 enzyme a-glucosidase
4 enzyme nim & rudt non tiép tuc phan gidi cdc disaccharide va

oligosaccharide thanh glucose dé co thé hp thu vao mau. T d6 viée tc ché

hai enzyme a-amylase va a-glucosidase cé thé lam cham qua trinh phéin giai

carbohydrate va hdp thu glucose, gop phan giam lugng glucose di vao mau
sau bifa dn. Ngoai ra, con ¢o lién quan dén dudng huyét va tin hiéu insulin,
bao gbm protein tyrosine phosphatase 1a mot enzyme ndi bao lam gidm tin
hiéu insulin, dugc dinh vi trén bé& mit t& bao chit cna ludi noi chét trong mé
gan, co va md md va dipeptidyl-peptidase-4 1a enzyme mang té bao tuin hoan
dugc phan hily boi hormone incretin. Hormone incretin 1a hormone rudt kich
thich tiét insulin theo cach phu thudc vao glucose, glucagon-like peptide-1
nhd d6 céi thién nhay cam insulin va ting tiét insulin sau dn. Bén canh d6 ¢
thé ting cudng van chuyén glucose vao té bao qua 2 con dudng chinh:
phosphoinositide 3-kinase/Akt va 5’-adenosine monophosphate activated
protein kinase co ché then chét trong diéu hoa ning luong va chuyén hoa
glucose [4].

Céc bién phap diéu tri phd bién hién nay bao gém liéu phap tiém
insulin va thudc ha duong huyét. Tuy mang lai hiéu qui kiém soat duong
huyét nhung van ton tai nguy co gay tac dung phu do st dung lau dai hoa chét
téng hop. Viée tiém insulin ngoai sinh l4u dai c6 thé din dén tut dudng huyét
bidu hién bing run rdy, chodng vang, &6 md hoi hoic mat y thirc khi lugng
dudng trong mau giam qua mure. Ngoai ra, insulin con ¢o thé gay ting can,
pht né, phan ting di tmg tai vi tri tiém, va trong mot s6 truong hop, lam gidm
d6 nhay insulin ndi sinh. Cac thudc ha dudng huyét dang udng ciing khong
tranh khoi tac dung phu ¢6 thé ké dén thubc Metformin 13 loai thubc phd bién
nhit ngin chin hip thu glucose. Viée sir dung thudc nay van cé thé din dén
cac tac dung phu nhu réi loan tiéu héa, gidm cam giic ngon miéng, nguy co
nhiém toan lactic & bénh nhan suy thin. Sulfonylurea c6 thé lam tut dudng
huyét kéo dai do kich thich tuy tiét insulin lién tuc. Acarbose va céc thude tre

ché enzyme a-glucosidase thudng gay déy hoi, truéng bung do su 1én men
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carbohydrate trong rudt. Vicc dung thudc trong thai gian dai co thé tic dong
bt loi dén chire ning gan va than [5]. Trudc thuc té do, viéc phat hién va phat
trién cac hop chat tw nhién an toan, it gy tac dung khong mong muén dang
duwoc chi trong trong nghién ctru hién nay. Ching han nhu chiét xuét tir rong
nau v6i khd nang tic ché enzyme a-amylase va enzyme a-glucosidase hodc
ting cuong su dung glucose cua té bao. Co ché nay gitp lam giam tbc do hép
thu carbohydrate & rudt non, qua dé hd trg diéu hoa ndng dd dudng huyét
dang duoc nhiéu nha khoa hoc quan tim nhu mot huéng di tiém ning trong
kiém soat bénh tiéu duong.
1.2.  Gigi thiéu vé rong niu
1.2.1. Pic diém va phan bd

Rong bién tip trung chu yéu & cac ving ven bién noi didu kién moi
trudng voi cac yéu td nhu 4nh sang, nhiét d6 va do min phu hop cho sy sinh
trudng. Ching dugce chia thinh ba nhém chinh 1a rong xanh (Chlorophyta),
rong niu (Phaeophyta) va rong do (Rhodophyta), dugc phén loai dya trén sic
t6 quang hop dic trung. Mdi nhém rong c6 thianh phan séc t6 va ciu tric hoa
hoc riéng: chlorophyll a va b 1a sdc t& chinh trong rong xanh, fucoxanthin 1a
carotenoid dic trung ctia rong nau mang lai mau niu vang, con phycoerythrin
va phycocyanin 13 hai sac t6 chu yéu cta rong dé, giip ching hép thu anh
sang & do siu 1on hon. Trong do, rong ndu dugc biét dén bao gdom khoang 16
bd vi 285 chi va 1800 loai. Ching la loai rong bién 16n nhét va phat trién
nhanh nhét [6].

Viét Nam duoc biét dén 13 quéc gia nam trong ving khi hau nhiét déi
néng, Am. Ngoai ra phai ké t6i Viét Nam ¢ dudng bd bién kéo dai hon 3.200
km mang dén nhiéu loi ich nhu cung cAp ngudn tai nguyén phong pht va da
dang. Nho vady Viét Nam c¢6 mot hé rong bién phong phu vé6i khodng 1.000
loai, trong do c6 téng s6 loai rong bién dugc ghi nhan hién nay la 878 loai bao
g6m nganh rong d6 c6 439 loai, nganh rong néu c6 156 loai va nganh rong
xanh co 283 loai [7]. Trong d6 rong ndu dugce phan bb xuét hién khip céc
ving bién trai dai tir Bac dén Nam. Trong d6, ho rong mo (Sargassaceaé)
phén bd voi mat do cao, dic biét tai ving bién mién Trung, noi ¢6 trit lugng

~
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1.2.2. Ung dung ciia rong niu

Trén pham vi toan cu, rong bién dwoc danh gia cao la mot nguén tai
nguyén sinh hoc ¢6 gia tri cao va giau tiém ning. Bén canh vai trd trong viéc
én dinh can bang hé sinh thai bién, rong bién con duge khai thac phuc vu cho
cac linh vuc thuc phéfim, duoc phém va my phém mang lai gia tri rat 16m.
Ngoai ra rong c6 ung dung trong cac nganh cong nghiép dét nhudm, ché tao
muc in, son va han dién... Rong bién da dugc con ngudi sit dung t rit sGm
vGi ghi chép cia Sze Teu, cach diy khoing thé ky VI trude Céng nguyén,
rong bién di duoc ché bién thanh mét mén dn quy phuc vu cho céc tang 16p
hoang gia. O Nhét Ban, Han Qudc, rong néu di tré thanh thuc phim truyén
thdng tir rat ldu. Rong ndu in dugc nhu Eisenia arborea khong chi duge su
dung lam thue phdm ma con dong vai trd trong y hoc cb truyén tai mot sb
qubc gia chau A tiéu biéu Nhat Ban, Han Qudc.... Cac cbng trinh nghién ctru
hién nay déu cho ring loai rong nau chira nhiéu hoat tinh sinh hoc cé gia tri
nhu hop chit phlorotannin dic trung 1a phlorofucofuroeckol B, mdt hoat chét
c6 kha ning trc ché duong huyét. Ngodi ra, con ¢6 cac lodi rong dn duge pho
bién nhu Porphyra yezoensis (rong mt), Undaria pinnatifida (wakame),
Ascophyllum nodosum va Fucus vesiculosus dugc biét dén 1a nhitng ngudn
cung cip giau protein, vitamin A, C, E, K va nhém B, ddng thoi cung cip céc
nguyén td khoang thiét yéu nhu Ca, Mg, Zn, Fe, I... axit béo khong bdo hoa
va chét xo hoa tan b 1gi cho sirc khoe con ngudi. Cac thanh phan nay gbp
phin cai thién d6 nhay insulin va kha ning diéu hoa glucose sau in [8]. Viéc
tiéu thu Undaria pinnatifida da duge khao sat trong ché d6 an uéng cho théy
c6 lién quan dén ty 1& mic bénh tiéu dudng thdp & nam gi¢i Han Qudc [4].
Ngoai ra, tiéu thy mekabu (14 bao tir cia Undaria pinnatifida) cung bita dn
gidu tinh bot c6 thé lam gidm dudng huyét sau in, duge cho 1 lién quan dén
cac hop chit hoat tinh nhu fucoxanthin va dic tinh tao dd6 nhdt cia

polysaccharide rong nau [4].
1.2.3. Thanh phén héa hoc ciia rong niu ddi v&i bénh tiéu dwong

Rong niu chira nhidu thanh phin hoat tinh nhu phlorotannin,
fucosterol, fucoidan, alginic acid, fucoxanthin, laminarans va phycocolloid.
Trong d6 hoat tinh cda phlorotannin dwge danh gia rit cao trong kha ning

chdng bénh tiéu duong type 2. Hoat chét phlorotannin thuéc nhém hop chét
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polyphenol duge phén 1ap tir rong nau Fucus vesiculosus va Ascophyllum
nodosum da dugc danh gia kha ning e ché enzyme a-amylase va enzyme a-
glucosidase. Phlorotannin tc ché hoan toan enzyme a-amylase & néng do 30
ng/mL va a-glucosidase & ndng do 2 pg/mL [9]. Mot 36 loai phlorotannin cé
trong céac loai rong nau khac nhau chung co thé duoc phan loai thanh sau
nhém phu nhu phlorethol, fuhalol, fucol, fucophlorethol, eckol va carmalol
dua trén loai lién két gitra cac don vi phloroglucinol va cdc nhom hydroxyl cd
trén cac vong phenol & hinh 1.1 [10]. Phlorotannin con dugc phén lap tir
nhiéu loai thudc chi Ecklonia khic nhau phan ldp duoc cac hop chét
phlorotannin khac nhau nhu phlorofucofuroeckol A, dieckol, eckol,
phloroglucinol. Cu thé nhu mot s6 nhém phlorotannin nhu dieckol,
phlorofucofuroeckol A, eckol dugce tim thay trong rong Ecklonia stolonifera,
Rong Ecklonia cava phén 1ap ra cdc nhém phlorotannin nhu Fucodiphlorethol
G, phloroglucinol, eckol, dieckol cho thiy kha ning tic ché manh enzyme a-
glucosidase va enzyme a-amylase, gilip lam chdm qua trinh thiy phén tinh

bot va hép thu glucose [11].
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Hinh 1.1. Céu triic hod hoc ctia phloroglucinol va cdc nhém phlorotannin

| Pang chu ¥, trong sb cac phlorotannin dugc phén 14p, phlorofucofuroeckol-A
(ICsp = 1,37 uM) va dieckol (ICsp = 1,61 pM) thé hién kha ning @c ché
enzyme o-glucosidase manh nhit v6i hidu lyc cao hon dang ké so véi
acarbose (ICsp = 51,65 uM) trong cung diéu kién thir nghiém [12]. Hoat chét
diphlorethohydroxycarmalol & rong nau Ishige okamurae \ic ché manh 1én
enzyme g-amylase va a-glucosidase véi ICso = 0,53 mM va ICso = 0,16 mM,
so v6i thube acarbose 1a 1,1 mM va 1,05 mM. Phlorotannin tir rong Fucus

vesiculosus e ché manh 1én enzyme a-glucosidase (ICso = 0,82 pg/mlL,
acarbose 1Csp = 206,6 pug/mL), va enzyme a-amylase (ICso = 2,8 pg/ml;
acarbose = 0,7 pg/mL). Ngoai ra, eckol duoc phan lip tuw Ecklonia maxima
cling ghi nhan hoat tinh tc ché enzyme a-glucosidase (ICso = 11,16 uM),
manh hon 18 rét so v4i phloroglucinol (ICso = 1991 pM). Mot s6 phlorotannin
khac nhu fucofuroeckol-A va dioxinodehydroeckol tir Ecklonia bicyclis da co
tac dong trc ché ddng thoi 1én enzyme a-amylase va enzyme a-glucosidase

theo cac nghién cuu trude do [10].

Bén canh phlorotannin, fucoidan cling dugc danh gia 1a hop chét tiém

| ning dugce danh gia cao c6 kha nang chong bénh tiéu duong. Fucoidan la mot
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polysaccharid sunfat hoa phirc tap duoc tim thdy chu yéu trong nhiéu loai
rong ndu (hinh 1.2). Fucoidan dugc chiét xuft tir cac lodi rong niu nhu
Turbinaria conoides, T. ornata va Sargassum wightii ciing cho thay hoat tinh
tic ché kép ddi voi ca enzyme a-glucosidase va enzyme a-amylase [13]. Bén
canh d6, fucoidan thu nhan tir nhiéu loai rong bién nau khac, chéng han Fucus
vesiculosus (ICso = 49 pg/mL), Ecklonia radiata (ICso = 0,29 pg/mL) va
Undaria pinnatifida (ICso = 0,190 £ 0,005 mg/mL), cho thiy hiéu qua tc ché
enzyme a-glucosidase vuot trdi so voi acarbose maot thudc hién dang dugc st

dung dé trc ché cdc enzyme tiéu hda carbohydrate [14].

{CH
Py

Hinh 1.2. Cong thitc hoa hoc cua Fucoidan

Ngoai phlorotannin va fucoidan véi co ché wc ché enzyme a-amylase
va a-glucosidase, rong nu con chta cic thanh phin sinh hoc khéc co tiém
ning hd tro phong nglia va kiém soat bénh tidu dudng théng qua nhitng co
ché khac biét. Vi du nhu alginate va laminaran la mot polysaccharide du trit
ddc trung cta rong ndu da dwoc ghi nhan c6 tic dung didu hoa duong huyét
cht yéu théng qua viéc lam ting d6 nhét trong dudng tiéu hoéa. Tu d6 lam
chim qua trinh réng da day va hép thu glucose sau An. Céc hop chét nay
thudng ton tai dudi dang mudi (nhu sodium alginate) va d3 dugc chimg minh
6 khé ning hd tro kiém soat duong huyét théng qua co ché giam tdc d6 hép
thu carbohydrate va diéu hoa chuyén hoa ning luong, thay vi tac dong truc
tiép 1én enzyme tiéu hoa tinh bdt. Laminarin duge xem la mot dang chit xo
hoa tan va cb thé dong gop dang ké vao téng ham luong chat xo cia rong
bién. Ham luong laminarin trong mét sb loai ¢6 thé dao dong khoang 20—50%

khéi lwong khd, thy diéu kién sinh trudng va loai. Trong cac nghién ciru trén
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chuot cho thdy 4p dung bb sung laminarin qua dudng udng trong thoi gian dai
(50 mg/mL) dd dugc ghi nhan giip han ché dang ké tinh trang ting can do
khiu phén giau chét béo gy ra, déng thoi 1am gidm ndng d6 glucose mau va
cai thién kha ning dung nap glucose [15]. Viéc bd sung 5 g natri alginate mdi
sang & ngudi mac bénh tiéu dudng type 2 dd duoc ghi nhén gitip han ché ting
glucose, insulin va C- peptide sau an. Pdng thoi con gop phin lam kéo dai
thoi gian lam réng da day [16]. Fucoxanthin 1& mét loai xanthophyll
(carotenoid), 14 sdc t& chiém wu thé, gop phan quyét dinh mau niu dic trung
ctia rong bién (hinh 1.3). Fucoxanthin cling duwoc tim thiy c¢6 hoat tinh sinh
hoc manh mé& nhu chdng bénh tiéu duong. Maeda va cong su d& cho thiy
viée 1am giam dang ké luong dudng huyét va insulin huyét tuong, ciing nhu

lwong nude udng vio & chudt KK-Ay bi tiéu duong, béo phi [17].

Hinh 1.3. Céng thirc cu tao clia fucoxanthin

1.2.4. Tinh hinh nghién ctu tai Viét Nam

Tai Viét Nam, trong nhitng nim gin ddy, cic nghién ctru vé tiém ning
sinh hoc ctia rong niu trong phong va hd trg didu tri bénh tiéu dudng da budc
dau dugc quan tdm va dat dugc mot 56 két qua dang ghi nhan. Cac nhom
nghién ctru trong nude da tién hanh dinh danh, phan lap va danh gia hoat tinh
sinh hoc ctia nhiéu loai rong ndu phd bién & ving bién Viét Nam nhu
Sargassum polycystum, Sargassum crassifolium, Padina australis va
Turbinaria ornata. Ké qua cho thay, cac chiét xuét tir rong nau Viét Nam
gidu hop chit phlorotannin, fucoidan, fucosterol va fucoxanthin, c6 kha ning
ttc ché enzyme a-glucosidase va enzyme a-amylase, giap lam chadm qua trinh
thuy phan tinh bt thanh glucose. Day la co ché quan trong trong kiém soat
dudng huyét [18]. Chi Padina cling dugc tim thdy & céc loai rong c6 & Viét
Nam nhu Padina antillarum, Padina gymnospora, Padina pavonica va

Padina boryana, ... chtra cac hop chét hoat tinh sinh hoc [19]. Vii Dinh Phong
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va céc cdng su ¢6 d& cap dén Padina antillarum, Padina arborescens Holmes
6 kha ning chéng tiéu duong [20]. Ngoai ra, Nguyén Thé Han va cong sy di
tién hanh danh gid hoat tinh Gc ché enzyme a-glucosidase tir bay loai rong
nau Colpomenia sinuosa, Padina australis, Sargassum aquifolium,
Sargassum mcclurei, Sargassum duplicatum, Sargassum polycystum,
Sargassum swartzi thudc loai Padina, loai Sargassum thu thap tai ving bién
Khanh Hoa [1]. Truong Thi Phuong Thao va cdng su da nghién ciu sang loc
rong nau Dictyopteris polypodioides nham xac dinh hoat tinh tic ché enzyme

a-glucosidase va enzyme a-amylase [21].
1.3. Gi6i thiéu loai rong quat Uc (Padina australis Hauck)

1.3.1. Pic diém va phan bd

Loai rong Padina australis Hauck hay con dugce goi 1a rong quat nang

tién cd, rong quat Uc thude nganh rong nau, c6 dang hinh quat rong véi gdc
bam [22]. Chi Padina 1a chi rong nau duy nhét ¢6 hién twong canxi héa & tan,
ddc biét tai phan cudng. Tan quat diing cé dudng kinh dudi 15 cm, mau vang
hoi luc hoac ndu. Hon nira tan co thé duoc chia ra thanh nhiéu ph??m. Tén co
chidu day hai 16p khoang 11 pum t6i 120 pm. Cudng twong ddi dai khoang 2
cm va rong 3 mm. Long duoc thiy & hai bén tin doc theo cudng. Rong quat
Uc nay moc ving nuée siu gén b&r bién, gin véi d4, san hé hoic cat, phan bé
chu yéu & ving nuwde nhiét doi va cin nhiét déi. Hién nay, loai nay phén bb
rong chi yéu & cdc nude chiu A nhu Indonesia, Philippines, Thai Lan, Nhat
Ban, Pai Loan, Viét Nam, va mdt s6 nude khdc nhu Cameroon, Gabon va
Angola, Queensland, Australia. Tai Viét Nam, loai rong quat Uc xudt hién &

mién Trung (Nha Trang, Ly Son), Con C4t va vinh Bic Bo.

1.3.2. Thanh phin héa hoc va hoat tinh sinh hoc ciia loai rong quat Uc

(Padina australis)

Loai rong quat Uc ¢6 hoat tinh trc ché 5 vi khuan gy bénh & nguoi, voi
gia tri MIC tr 0,13 — 1,667 mg/mL [23]. Hassat va cong sy chi ra Tang rong
quat Uc ¢6 hoat tinh chéng oxy hoéa cao so voi 5 loai rong nau thu & Nha
Trang va rong nay c6 hoat tinh trc ché tyrosinase tot [24]. Murugan va cong
sur théy 1'§'mg hoat tinh chéng oxy hoa va bao vé té bao than kinh & rong quat

Uc ¢6 lién quan dén dung mdi céd cuc va tac gia két ludn rong nay co chia
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dang ké chit polyphenol c6 hoat tinh chéng oxy hoa ciing nhu diéu tri bénh
roi loan than kinh [25]. Gan day Puspawati v cong su cong bb rong nay cé
kha nang trc ché enzyme a-glucosidase 94,55% tai ndng dd 500 pg/mL cao
chiét ethyl acetate [26]. Bing phwong phdp GC-MS tic gia phét hi¢n 23 hop
chét, chi yéu gdm céc acid béo nhu n-hexadecanoic acid (chiém 49,11%),
oleic acid (19,18%) va myristic acid (16,41%). Mot s6 hop chit chiém ty 18
nho nhu loliolide, neophytadiene va céc aldehyde khdong no. Hoat tinh tc ché
enzyme a-glucosidase dugc cho 14 c6 lién quan dén véi ham lwong 16n céc
axit béo va din xuit terpenoid [26]. Rong quat Uc chita cic hop chat
terpenoid, steroid va alkaloid va day dugc cho la cac chét 1am nén duge tinh y
hoc cua rong nay [27].

T cao chiét methanol, 6 hop chit 14 pentadecanoic acid 14-methyl
ester; 1,2 benzenedi carboxylic acid, butyl octyl ester; 10-octadecenoic acid,
methyl ester; octadecenoic acid, methyl ester, oleic acid va 9-octadecenoic
acid [Z]; 2-hydroxy-1 [hydroxyl methyl ester] dugc nhin dang qua phén tich
GC-MS nhu hinh 1.4 [28]. Fucoxanthin 13 thanh phin chinh ciia nhém
carotenoid va duge phat hién nhiéu (0,267%) trong rong quat Uk, nhiéu hon 1

s6 loai rong nau khac [29].

WG W W
/ OY\/\/\/\_/\/\/L SN W W

Pentadecanoic acid 14-methyl ester 1.9 Benzenefli catbogylic acid,

butyl octyl ester

10-Octadecenoic acid, methyl ester Octadecenoic acid, methyl ester
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HQ.

Ha/j/o | e
Oleieraid 9- Octadecenoic acid [Z]; 2-
hydroxy-1 [hydroxyl methyl ester]
Hinh 1.4. Céc cbéng thirc hoa hoc thu dugc tir cac cao chiét methanol ctia rong
quat Uc (P, australis)
Tai Indonesia, rong quat Uc duoc coi 14 tra bién, ding dé 1am dd udng,
vi dich chiét rong nay c6 chira cac alkaloid, flavonoid, saponin, tannin va chét

chbng oxy hoa [30].
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CHUONG 2. DOI TUQGNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

2.1.1. Nguyén li¢u

Mudi ba miu rong nau dugc thu thp tai vinh Nha Trang véi d sdu tir
8- 10 m vao thang 3 nam 2025. Sau khi thu thap, mau rong di duogc rira sach
cdc vAt bam (soi ¢4t va sinh vit bam) biang nudc bién. Mot luong miu nhd
dugc bao quan tai -20°C cho viée phan tach DNA. Viéc gidm dinh phén loai
thuc vat duge thuc hién bot ThS. Tran Mai Pic, Vién Hai duong hoc Nha
Trang, Vién Han 1am Khoa hoc va cong nghé Viét Nam.
2.1.2. Thiét bi
- May ly tam (Mikro 12-24, Hettich, Duc).
- May vortex (ZX3, velp, Y).
- Micropipette 100 pL, 500 pL, 1000 pL.
- M4y do quang phd (Thermo scientific Multiskan Go, Nhat Ban).
- May c6 quay chan khong (Heidolph, Dtrc).
- May Bruker Avance 500 MUz (chit chudn ngi 12 TMS).

- Mot sb thiét bi khac.

2.1.3. Héa chit

- a-amylase cﬁch tuy lon (>5U/mg, A3176), a-glucosidase (=5U/mg, G-5003)
ctia hing Sigma-Aldrich.

- Co chét: 4-nitrophenyl-a-D- glucopyranoside (pNPG), tinh bdt tan (soluble
starch), hang Sigma Aldrich.

- Céc hoa chit: 3,5- dinitrosalicylic acid (DNS), methanol, ethanol, agarose,
n-hexane, ethyl acetate, dichloromethane, acetone ... tinh khiét phu hgp cho

muc dich nghién ciru.

- C4c hoa chit théng dung khic.




16 \

2.2. Phuong phap nghién ciru

2.2.1. Cdac phwong phdp sinh hoc

2.2.1.1. Phuwong phdp chiét mau rong
Ty thudc vao luong rong thu hoach, khoang 50 g duwgc phoi khd tai ‘

noi thodng mét va xay nghién nho cho muc dich tich chiét. Miu rong kho |
duge ngam chiét bang dung méi ethanol 90% trong 1 ngay, c6 st dung siéu ‘
am (50°C) trong 15 phat. Dich thu sau khi chiét dugc thu hdi bang loc qua
gidy loc. Qua trinh chiét 1ap lai 3 1an. MAu dich chiét duge 1am dic biang cach
str dung c6 quay chin khong tai 50°C va cao chiét duge bao quan tai 4°C cho

muc dich nghién ctiu tiép theo.

2.2.1.2. Phwong phap danh gia hoat tinh chong tiéu dwong

- X4c dinh kha ning trc ché enzyme a-amylase dugce thuc hién bing phuong
phap do lugng duong khir tao thanh sau phan mg theo md ta ctia Sudha va
cOng su ¢ cal tién theo diéu kién thi nghiém [31]. Thi nghiém do su Gc ché
enzyme a-amylase dugc thyc hién irén phién nhua 96 giéng, s dung co chét

tinh bt tan theo Ryu va cdng su [32]. Mot thé tich 10 pL mau (5-10 mg/mL)

duge bd sung vao dung dich enzyme a-amylase (0,2 U/mL) trong dém Na- ';
phosphate 50 mM; pH = 6,8 va 11 trong thoi gian 10 phit. Sau do, 50 pL tinh ?
bdt tan 1% (trong dém Na-phosphate 50 mM; pH = 6,8) dugc tron voi hf‘)n |
hop enzyme trén va U tai 37°C trong 15 phut. Sau phan ung, bd sung 50 uL

DNS 1% vao hdn hop, dun néng 100°C trong 10 phut dé hién mau v6i duong
khir. Bude séng 540 nm duoc st dung dé do cudng d6 mau ctia hdn hgp sau
phan Gng. Mau dbi chiing 12 mau duoc chuén bi tuong tu, trong d6 dém thay
thé mAu chiét. Chét acarbose dugc st dung lam chét thir duong tinh (dbi
chimg duong). Mbi thi nghiém dugc tién hanh L3p lai ba 1an. Ty 18 tic ché
enzyme duoc tinh theo cong thirc sau:

Ue ché (%) = [1 — ((ngjgi]xmo%

Trong do:

C: mit d6 quang enzyme + tinh bot

C,: mit do quang enzyme bét hoat + tinh bot
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S: mit d6 quang mau thir + enzyme + tinh bot
So: mat dd quang mau thir + enzyme bt hoat + tinh bét

- X4c dinh kha ning tc ché enzyme a-glucosidase dwoce xdc dinh dya
trén phan tng thuy phan co chét p-nitrophenyl-a-D-glucopyranoside (pNPG)
theo tac gia Zhang va cdng su nhu hinh 2.1 [33]. M6t thé tich 10 pL mau (10
mg/mL) dugc bd sung vao dung dich enzyme a-glucosidase (chta 0,1 U/mL)
trong dém Na-phosphate 50 mM; pH = 7,0 va 0 trong thoi gian 10 phuat. Sau
d6, 100 uL dung dich co chit pNPG 4 mM (trong dém Na-phosphate 50 mM;
pH = 6,8) dugc trdn voi hdn hop enzyme trén va 1 tai 37 °C trong 10 phut.
Sau phan tng, bd sung 50 pL NayCO; 0,2M vao hdn hop @ diung phan tng.
Budc song 405 nm duge st dung dé do cudng d6 mau ctia hdn hop sau phan
Gmg. MAu tring (blank) 13 miu dugc chuin bi tuong ty, trong d6 dung dich
dém st dung thay thé dung dich co chét. Chit acarbose dugc st dung lam
chit thtr duong tinh (d6i chimg duong). Méi thi nghiém duge tién hanh 13p lai
ba 1an. Ty 18 wic ché enzyme dugc tinh theo cdng thire sau:

(5—S%o0)

B g0 N B
Ueche (Jo)=[1 e

1x100%

Trong do:
C: mat d6 quang hdn hop gdm enzyme + co chét
C,: mat do quang hdn hop goém enzyme + dém
S: mat d6 quang hon hgp gém méu thtr + enzyme + co chét

So: mat do quang hén hop gém mau thir + enzyme + dém

CH,0OH CH,OH
OH
(0] 0
enzyme o-glucosidase
OH 0 NO; ————— ( OH 3
OH OH OH
OH OH NO, |
p-Nitrophenyl-a-D-glucopyranoside >-Glucose p-Nitrophenol
(pNPG)

(yellow color,
Dy = 405 11m)

Assay conditions: 37 °C, 0.1 M phosphate bufter (pH 7.0)

Hinh 2.1. Co ché phdn (ing ctia enzyme 1én co chat pNPG tao p-nitrophenol.
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2.2.2. Cac phwong phap héa hoc

2.2.2.1. Phwong phap tach chiét chit

Xir Iy miu, tao dich chiét téng va chiét phan doan dugc thyc hién theo mo
hinh dang 4p dung hién nay cta cdc nha khoa hoc thé giéi nham dam bao
thanh phin hoa hoc va hoat tinh sinh hoc ctia miu khéng bi bién dbi: miu
duoc shy kho & nhiét do thip (<50°C), chiét voi s hd tro clia thiét bi siéu am,
¢d quay loai dung méi dudi 4p suit giam.
* Tao cin chiét téng methanol va cc phéan doan chiét n-hexane, ethyl acetate

va nudce tu loai P. australis

Bot kho loai rong quat Uc (P. australis) (4,0 kg) dugc chiét bing
‘methanol sir dung phuong phép si€u am & nhiét do phong 2 14n, mdi lan ding
10 L methanol va siéu 4m trong vong 2 h. Cit loai hoan toan dung mdi tir dich
chiét methanol thu duoc cin chiét methanol tong (660 g). Phan tin cin
methanol tong trong 2 L nude va chiét phan bd 14n luot véi cdc dung mdi n-
hexane va ethyl acetate, mdi dung mdi chiét 2 lan, mdi l4n diung 2 L dung
moi. Cht loai hoan toan dung méi tir cac dich chiét thu duoc cdc cin chiét
phin doan tuwong tng la cin n-hexane (41,0 g), cdn ethyl acetate (22,4 g) va

dich nmuéce con lai.

Qua trinh thuce hién tach chiét chat tir loai rong dugc thé hién & hinh 2.2.
Tir sinh khdi rong quat Uc, ba phan doan cao chiét gdm n-hexane, ethyl
acetate va nude duge thu hdi. Thong qua qua trinh phan tach va tinh sach tir
cic cao chiét thu duge bdn hop chét tinh sach da duoc phan ldp. Tt cao chiét
cthyl acetate, chit PA1, PA4 duoc tinh ché. Chat PA1, PA4 da duge xé4c dinh
cAu tric héa hoc. Tix cao chiét phan doan nuéc, 2 chit gobm PA2 va PA3 duge

phén ldp, tinh ché va x4c dinh ciu tric hoa hoc
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2.2.2.2. Phuong phap phin lip chét tircdc cin chiét phin doan ciia loai
rong quat Uc (Padina australis)

Pé phan 1ap cac hop chit sach cic phuong phép sdc ki dd dugc sir dung
nhu: sic ky cot dwge tién hanh v6i chit hap phu 1a silica gel pha thuong va
pha ddo. Silica gel pha thuwong c6 cd hat 1a 0,040—0,063 mm (240-430 mesh).
Silica gel pha ddo ODS hodc YMC (30-50 pm, Fujisilisa Chemical Ltd.), sic
ki cot Dianion HP-20, Sephadex LH-20 (25100 pm, Merck) va octadecyl
silica gel (RP-18, 12 nm, YMC, Kyoto, Nhat Ban), HPLC. Dung moi1 trién
khai sdc ki la hon hop cia mot s6 dung méi thuong ding nhu n-hexane,
dichloromethane, ethyl acetate, acetone, methanol.

Phin dich nuéc sau khi chiét bing ethyl acetate dugc dua 1én cot sic ky
Diaion HP-20, rira ¢t ki bing nudc va sau dé rira giai bang hé dung moi
methanol:nude ting dan ty 18 methanol (1:0, 3:1, 1:1, 1:3, 0:1) thu duoc 4
phan doan (PA3A, PA3B, PA3C va PA3D).

Phén doan PA3A (2,15 g) dugc phan tach tiép biang cdt sic ky silica gel
pha dao st dung hé dung méi rira gidi methanol: nude ty 1€ methanol (1:3,5)
thu duoc 3 phan doan (PA3C1, PA3C2, PA3C3). Tinh ché phéan doan PA3CI
(1,29¢) bing cot sic ky silica gel pha thuong st dung hé dung mdi rira giai
dichloromethane:methanol (7/1) thu duge phan doan PA3C2A, PA3C2B va
PA3C2C. Tinh ché phan doan PA3C2A (29 mg) bang HPLC ban diéu ché str
dung hé dung moi methanol:nudc (17,5:82,5) thu duogc hop chit PA3 (8,0
mg). Tinh ché phan doan PA3C2C (82 mg) bang HPLC ban diéu ché sir dung
hé dung méi methanol:nude (17,5:82,5) thu duge hop chit PA2 (5,0 mg).

Tinh ché phan doan PA2 (22,4 g) bing c6t sic ky silica gel pha thuong
stt dung hé dung méi rira gidi n-hexane:acetone (20/1; 10/1;5/1; 2,5/1) va
dichloromethane: methanol (20/1, 5/1) thu dugc 7 phan doan tr PA2A —
PA2G. Phan doan PA2A dugc tinh ché trén cot silica gel pha thuong véi hé
dung méi n-hexane:acetone (5:1) thu dwgc 3 phdn doan PA2A1-PA2D2B.
Tinh ché phén doan PA2AI1 (106 mg) bing cot sephadex LH-20, sau d6 tiép
tuc tinh ché bang c6t silica gel v6i hé dung mdi n-hexane:acetone (3:1) thu
dwoc hop chit PA4 (19,2 mg). Tinh ché phan doan PA2E (4,25 g) qua cdt sic
ky silica gel pha thuong st dung r-hexane:acetone (1:1) thu dugc phan doan
PA2D3. Tinh ché phan doan PA2D3 (65 mg) qua cot sdc ky silica gel pha dao
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RP-18 sir dung acetone:nude (2,5/1) thu duge phan doan PA2D2B. Tinh ché
phan doan PA2D2B (28 mg) bang HPLC ban diéu ché sir dung hé dung mai
acetonitrile:nudc (25/75) thu duoc hop chat PA1 (4,2 mg).
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Phén loai dinh danh 13 loai rong nau

Viée giam dinh phan loai thyc vat dwoc thyc hién béi ThS. Trin Mai

Puc. Két qua va hinh anh méu rong dugc trinh bay tai bang 3.1.
Bang 3.1. Hinh anh va phén loai cac loai rong nau.

Tén khoa i
STT | Ky hiéu Hinh dnh
hoc
i R.1 Sargassum
duplicatum
Padina
2 R-2

australis
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s e e e e A

Sargassum

duplicatum

Dictyota
spinulosa

Turbinaria

ornata

Colpomenia

SINUOSa

R-10

R-14

R-16

8

10

'
'



Sargassum
11 R-28 .
swartzil
Dictyot
12 | R33 teyoia
dentata
Sargassum
13 R-20
sp. 20

3.2. Sang loc hoat tinh vrc ché enzyme a-amylase va a-glucosidase ciia cdc
cao chiét tir loai rong nau.

C4c mAu rong nau duge chiét bang ethanol 90% va 13 cao chiét tong
duoc st dung nghién cuu hoat tinh e ché enzyme a-amylase va enzyme a-
glucosidase. Cac mau cao chiét co khdi luong dat tir 79,28-201 mg, phi hop
dé thuc hién cac budc nghién ctru hoat tinh sinh hoc.

NRE S Tt BT o Ve g ) Pl e = AR
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3.2.1. Hoat tinh tc ché enzyme a-glucosidase

chia cao chiét dugc thé hién tai bang 3.2 sau:

Bang 3.2. Két qua hoat tinh rc ch¢ enzyme a-glucosidase cia cac mau rong

niu véi ndng d6 500 pg/mL .

Két qua sang loc hoat tinh trc ché enzyme a~glucosidase va gia tri [Csg

U ché
Ky hi¢u N enzyme IC s0** Két
STT % | Loai rong i , .
mau a-glucosidase | (pg/mlL) ludn
(%)
Sargassum
1 R-1 \ 97,44 £4,2 11,3+4,2 +
duplicatum
) R-2 Padina australis | 81,68 £ 1,9 | 55,1+34 +
Sargassum
3 R-3 _ 95,40 +0,5 5125 +
denticarpum
Sargassum
A R-4 _ _ 46,44 + 4,2 ND -
microcystum
Sargassum
5 R-7 o 68,68 £3,9 | 101,3£59 ca
crassifolium
Sargassum
6 R-8 ' 31,40 £0,5 ND -
mcclurei
Sargassum
7 R-9 _ 76,44 +22 | 924141 +
duplicatum
Dictyota
8 R-10 _ 61,40 £4,5 | 201,1 £6,2 +
spinulosa
Turbinaria
9 R-14 25,20 £ 1,9 ND -
ornata
Colpomenia
10 R-16 ‘ 36,44+ 2,2 ND -
sinuosa
Sargassum sp.
11 R-20 54 61,40 £0,5 | 352,0+4,5 +
Sargassum
12 R-28 11,40 +£0,5 ND -

swartzii

¢ 2t e ot Y o e AL 5 B e
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13 R-33 Dictyota dentata | 61,60£3,3 | 250,2+6,2 +

Acarbose 99,21 + 5,2 0,165 n

AR RSl IR S L YR L

ND: khong xac dinh

T né‘ng g tke ché 50% hoat tinh enzyme
-: Khéng c6 hoat tinh

+o 60 hoat tz’nh

Hmh 3 1 Hoat tinh &c ché enzyme a—g1u0051dase clia cac hoat chat tur cac loai

rong nau.
(***: hon hop phan ting khéng c6 pNPG)

Hinh 4nh 3.1 cho thdy, c4c mAu c6 hoat tinh tic ché enzyme a-glucosidase s&
lam giam luong p-nitrophenol tao ra, va 1am nhat mau hén hgp phéan tng.

Trén bang hoat tinh cho thiy, miu rong R-1 va R-3 c6 hoat tinh e ché
manh 1én a-glucosidase, thé hién & gié tri ICsg thip 13 11,3 va 5,1 pg/mL. Pay
13 hai méu rong thudc chi Sargassum, loai S. duplicatum va S. denticarpum.
Mot sb loai thudc chi Sargassum khéng c6 hoat tinh e ché a-glucosidase 1a:
S. swarzii, S. mcclurei, S. microcystum. Lodi Turbinaria ornata va
Colpomenia sinuosa khong c6 hoat tinh uc ché enzyme o-glucosidase. Trong
khi d6, loai Dictyota dentata c6 hoat tinh e ché 61,60% tai ndng do thu
nghiém 500 pg/mL.

ity | i YN KA AT DT T | st 1) (TR AT AT
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Ciing tai ving bién Khénh Hoa, 7 lodi rong niu dwgc Nguyén Thé Han
nghién ciiu déu c6 hoat tinh tic ché enzyme a-glucosidase, véi gia tr ICsp tix
154,27- 426,27 pg/mL. Tuy nhién, trong nghién cliru nay, cic loai rong S.
meclurei va S. swartzii khong thé hién hoat tinh tGc ché enzyme hodc chi cho
hoat tinh rit yéu. Két qua nay khac véi béo céo cia Nguyén Thé Han va cong
su, trong d6 S. meclurei dugc ghi nhan 1a loai co6 hoat tinh tre ché manh nhat
trong s6 bay loai rong dugc khao sat, dong thoi S. swartzii ciing cho thiy kha
ning e ché enzyme dang ké. Bén canh d6, nghién ctru ciia Nguyén Thé Han
con cho thay loai Padina australis ¢6 gia tri ICso 12 361,64 pg/mL so véi loai
S. meclurei 154,27 pg/mL [1].

Nghién ciru gin day cia Puspawati va cong sy cho thiy rong quat Uc
(Padina australis) ¢6 kha ning c ché enzyme a-glucosidase dang ké [26].
Céc phan doan chiét n-hexane, ethyl acetate va ethanol déu cho hoat tinh véi
kha ning e ché tir 45,37 — 94,55% tai ndng d6 500 pg/mL. Tac gid trén cho
rang rong quat Uc c6 tiém ning cung cip cdc chat e ché enzyme o-

glucosidase.

3.2.2. Hoat tinh irc ché enzyme a~amylase

Hdn hop phan ung duoc thuce hién véi enzyme a-amylase dich tuy lon,
tai nong d6 mau rong 1a 500 pg/mL hdn hop phan tng. Két qua dugc thé hién
tai bang 3.3 sau:

Béng 3.3. Hoat tinh trc ché enzyme a-amylase cila cac cao chiét loai rong ndu “

vdi ndng d6 500 pg/ml

. . . U'c ché enzyme
STT Ky hi¢u mau Loai rong
a-amylase (%)
1 Sargassum
R-1 _ 7,44 +£22
duplicatum
2 R:2 Padina australis 1,28 +0,9
3 Sargassum
R-3 . 5,30 £0,5
| denticarpum
4 Sargassum
R-4 _ 16,45+ 0,2
microcystum




30

Sargassum

R-7 o 8,65 £1,9
crassifolium
6 Sargassum
R-8 _ 11,21 £0,5
meclurei
7 Sargassum
R-9 . 16,42 +2,1
duplicatum
8 R-10 Dictyota spinulosa 23,20 +1.9
9 R-14 Turbinaria ornata 16,21 £ 1,2
10 Colpomenia
R-16 _ 11,68 & 1,2
SInuUosa
11 R-20 Sargassum sp. 20 20,40 +0,3
12 R-28 Sargassum swartzii 11,40 £0,3
13 R-33 Dictyota dentata 15,60+ 3,3
Acarbose 86,21 £5,2

Bang 3.3 cho thiy tai ndng d6 500 ug/mL, cic miu rong hau nhu khong tic
ché enzyme a-amylase. Gia tri e ché cao nhit 1a 23,20 % béi miu rong sb R-
10, tén loai rong nau Dictyota spinulosa. Hinh dnh mau phan Gng enzyme o-
amylase (hinh 3.2) ciing cho thiy, cac mau rong déu khong lam nhat mau dé

d4ng ké (so sanh v6i mau control) hdn hop phan tng khi nhudém véi chét

DNS.




b

..‘ﬂ'u - Y_ p y- 3 a.éenzymehogtdéng
: “control .~ K

o (— enzyme bat hoat

Hinh 3.2. Hinh anh thuc nghiém hoat tinh @rc ché enzyme a-amylase ctia céc

cao chi€t rong.

Mot sb nghién ciru khac trén thé gidi vé hoat tinh tic ché enzyme a-
amylase c6 thé dugc liét ké, tham khio nhu sau. Rong S. patens c6 hop chit
phlorotanin (DDBT) c6 hoat chét wrc ché rat manh 1én enzyme a-glucosidase
va enzyme a-amylase (ICso = 3,2 pg/mL), manh hon so véi chét thir acarbose
(ICso = 26,3 ug/mL) [34]. Rong S. histrix chia phlorotanin véi hoat tinh trc
ché enzyme o-amylase t6t (ICso = 0,58 mg/mL) gin tuong duong nhu chét
acarobse (ICso = 0,53 mg/mL). Véi enzyme a-glucosidase, hoat tinh trc ché
v&i ICso = 0,59 mg/mL, twong duong acarbose (ICso= 0,61 mg/mL) [35]. Loai
S. pallidum chira chét polyphenol véi hoat tinh tc ché ca enzyme a-amylase

va enzyme a-glucosidase véi gia tri ICsg 1a 334,9 va 6290 pg/mL.

Polysaccharide tir rong nau S. fusiforme c¢6 kha ndng 1rc ché enzyme o-
glucosidase v6i gia tri ICso = 0,681 mg/mL [36], fucoidan tir rong S. wightii
[37]. Vi lodi rong S. duplicatum, tac gid Akbari va cdng su chirng to c6 hoat
tinh trc ché o-glucosidase va chdng oxy hoéa [38].

Mdt trong 3 mAu rong c6 hoat tinh tic ché tot a-glucosidase 1a Padina

australis, Gc ché enzyme ca-glucosidase 81,68% hoat tinh, voi gia tri 1Csq la

ot o . o T 48,1 P T e e
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55,12 pg/mL duoc chon dé nghién ciru tach chiét hoa hoc chét trong rong.
Tuy hoat tinh rong ndy thdp hon so véi 2 loai rong S. duplicatum va S.
denticarpum nhung sinh khéi loai rong nay 1ém, d& thu hoach dé thye hién cac

nghién citu tiép theo.
3.3. Nghién ciru thanh phin héa hoc rong quat Uc (Padina australis)

3.3.1. Xdc dinh céu triic héa hoc cita cdc hop chit phan lap dwoc tir loai
rong quat Uc (Padina australis)

Sau khi tinh ché, bdn hop chét tinh sach duoc thu hdi, xac dinh hoat
tinh tc ché enzyme. Bién ludn cong thiic cAu tao coa bdn hop chit tinh sach
nhu sau:

Hop chat PA1 grasshopper ketone cé cong thitc phan tir 1a C15Hz,05
nhu hinh 3.3. '

il 12 0O
C X 10
9
2 CH,

HO

Hinh 3.3. C4u tric héa hoc cla hop chét PA1

Hop chit PA1 thu duoc dudi dang chat bot vo dinh hinh mau trrflng. Phé 'H-
NMR cua hogp chit PA1 & hinh 3.4 xuét hién 3 tin hiéu proton methyl tai dy
1,18 (3H, s) va 1,40 (6H, s), 1 tin hi¢u cua nhom methyl acetyl tai dy 2,21
(3H, s), tin hi¢u cta 1 proton olefin tai oy 5,85 (1H, s) va 1 tin hi¢u proton
oximethine tai oy 4,24 (1H, m). Phé BC-NMR va HSQC & hinh 3.5, hinh 3.6
cho thdy 13 tin hidu cong hudng clia nguyén tir carbon phit hop véi khung
Cus-norisoprenoid (megastigmane), bao gdm: mdt nhém carbonyl dic trung
tai dc 200,8; boén carbon khong lién két truc tiép v6i hydro tai d¢ 37,0; 72,4,
120,0; 211,5; mot carbon methine tai oc 101,1; hai carbon methylene tai o¢
50,0; 49,8; mdt nhém oximethine tai dc 64,4 va bdn carbon methyl tai dc¢
32,3; 30,8; 29,3; 26,5. Cac tin hiéu tai o¢ 120,0 (C); 211,5 (C); 101,1 (CH) va
200,8 (C), cung voi pfoton singlet tai oy 5,85; cho théy su ton tai cua hé

ketone a, f-khéng no (enone lién hop), c6 thé du doan déy 14 hop chit ¢6 cAu
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traic C=C=C-C=0 & nhanh. Bén nhém methyl xuét hién dudi dang singlet tai
o 2,21; 1,18; 1,40 va 1,40 la dac trung cho khung megastigmane [39]. O hinh
3.7, hinh 3.8 céac twong taic HMBC cua H-11 (dy 1,18)/H-12 (du 1,40) vo1 C-1
(dc 37,0)/C-2 (d¢ 50,0)/C-6 (oc 120,0) va H-13 (oy1 1,40) dén C-4 (5¢ 49,8)/C-
5 (5c 72,4)/C-6 (6¢ 120,0) cho thdy vi tri ctia hai nhém methyl (du 1,18/5¢
29,3; oy 1,40/0c 32,3) tai C-1 va mdt nhom methyl (ou 1,40/6¢ 30,8) tai C-5.
Ngoai ra, twong tic HMBC cua H-8 (dy 5,85) véi C-6 (d¢ 120,0)/C-9 (dc
200,8)/C-10 (dc 26,5) xac nhan sy hién dién ciia nhoém allenic lién két voi
vong cyclohexane va nhom ketone. Hon nita, tuong tic HMBC tir H-10 (dy
2,21) v6i C-8 (8¢ 101,1)/C-9(5c 200,8) cho thidy nhém methyl (5 2,21/5¢
26,5) lién két tai C-9. Tir cac dit kién phé két hop tai liéu tham khdo nghién
cttu cua Feng va cdng sy hop chit PA1 duoc x4c dinh 1a mot din xudt
megastigmane ¢ tén goi la grasshopper ketone ¢ bang 3.4 [40].
Bang 3.4. S5 liéu phd NMR ciia hop chit PA1 va hop chét tham khio

C foc abdc 2¢5u(dd bdi, J= Hz)
1 37,0 37,0 | -
1,95 (ddd;1,8; 3,6; 12,0)
2 49,9 50,0
1,42 (dd; 11,4; 13,2)
3 64,4 64,4 4,24 (m)
2,23 (ddd; 2,4; 4,2; 13,2)
4 49,7 49,8
1,36 (dd; 13,2; 12,0)
5 72,4 72,4 }
6 119,9 120,0 -
7 211,5 211,5 .
8 101,1 101,1 5,85 (s)
9 200,8 200,8 -
10 26,5 26,5 2,21 (s)
11 29,3 32,3 1,40 (s)
12 32,3 29,3 ] 1,18 (s)
13 30,8 30,8 1,40 (s)

“do trong CD3 OD, ® 150MHz, ¢ 600MHz, ¢ do trong CD; OD
486 lidu phé chit grasshopper ketone [40]
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Hinh 3.8. Cac twong tic HMBC chinh ctia hop chit PA1

Hop chat PA2: adenosine c6 cong thirc hoa hoc 1a CioH1sNsQ4 nhu hinh
39,

Hinh 3.9. CAu trtic héa hoc ciia hop chit PA2.

Hop chit PA2 thu duge dudi dang bot vé dinh hinh mau tring. Phd 'H-
NMR, C-NMR va HSQC & hinh 3.10, hinh 3.11, hinh 3.12 cho thiy day la
hop chit c6 chira phén tir duong ribose. Trén phd carbon va HSQC xuét hién
10 tin hiéu carbon v&i 3 tin hiéu carbon khéng lién két truc tiép véi hydro, 5
tin hiéu carbon methine, 2 tin hiéu carbon olefin cua ndi déi va 1 tin hiéu
carbon oxymethylene. Hai tin hiéu olefin ciia ndi doi xuit hién tai dc 152,4
(C-2)/8y1 8,14 (1H, s, H-2) va dc 140,0 (C-8)/dy 8,34 (1H, s, H-8). Su chuyén
dich v& phia ving truomg yéu ctia cac tin hiéu proton ndy goi ¥ dén sy tao lién
két v6i nito ctia (-HC=N) c4c tin hiéu carbon nay. Cac tin hiéu oxymethine va
oxymethynlene 14n luot xuit hién tai dc 87,9 (C-1")/6u 5,88 (1H, m, H-1");
73,4 (C-2")/ 4,61 (1H, m, H-2"); 70,6 (C-3")/ 4,14 (1H, m, H-3"); 85,9 (C-4")/
3,96 (1H, m, H-4") va 61,7 (C-5")/ 3, 67 (1H, m , H-5"a); 3,56 (1L, m, H-5'b).
Su chuyén dich vé phia ving truong yéu ciia cdc tin hiéu proton dong thoi 14
sw chuyén dich vé phia ving truong manh ciia cac tin hiéu carbon tuong tGng
gol v su tao lién két C-N. Tir c4c s lidu trén két hop so sanh véi s6 lidu phd

cua 02 hop chat adenosine va a-adenosine phu hop vé1 s6 li€u phd cua hop
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chit adenosine & bang 3.5 [41]. Tix d6 c¢6 thé khang dinh hop chit PA2 chinh

l1a adenosine.

Bang 3.5. S6 lidu phé NMR ctia hgp chat PA2 va hop chét tham khao.

C o o Sr(ad boi, J= Hz)

2 524 | 1524 8.14 (5)

4 1490 | 149,1 i

5 119,3 1193 i

6 1562 | 1561 i

8 1399 | 1400 8,34 (s)

1" 87.9 87,9 588 (m)

> 73,7 734 4,61 (m)

3 70,6 70,6 4,14 (m)

& 85,8 85,9 3,96 (m)

51 61,6 61,7 3% )

3,67 (m)

2-OH i i 7,31 (br s)
3-OH i i 7.31 (br )
5-OH 5,39 (dd; 4,8, 7,2)

“Po trong DMSO,*150MHz,°600MHz, *6c adenosine (1) do trong DMSO [41]
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Hop chét PA3: 2-Deoxyadenosine c6 cong thirc phan tir CioHisNsOs nhu
hinh 3.13.
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Hinh 3.13. Céu tric héa hoc ctia hop chat PA3

Chat PA3 thu duoc du6i dang chét rén vo dinh hinh mau nau. Céc tin
hiéu ctia phd "H-NMR & hinh 3.14 dugc ghi nhin giéng nhu céc tin hidu cia
2-deoxy-arabionoside nhu trong céu tao clia PA2. Tuy nhién, trong ving
truomg thom, chat PA3 con c6 tin hidu cia c4c proton va carbon cia adenin dc
120,8 (C-5); oc 141,5; on 8,32 (CH-8); dc 149,9 (C-4); oc 153,5; ou 8,19 (CH-
2) va d¢ 157,5 (C-6) & hinh 3.15, hinh 3.16. Phan tich chi tiét ciia pho NMR
chu triic cua PA3 duoc xac dinh 1a 2-Deoxyadenosine. Cac sb lidu nay phu

hop voi cong b trong tai lidu tham khao ctia Liu va cdng sy [42] & bang 3.6.




Bang 3.6. S6 liéu phé NMR ctia hop chét PA3 va hop chét tham khao.

40

C "¢ dcmP or™ mult, (J, Hz)
2 152,4 153,5 8,19s
3 - - "
4 148.,9 149,9 -
5 119,3 120,8 -
6 156,9 157,5 -
7 - - -
8 139,5 141,5 8,33s
9 - - -
I 83,9 87,1 6,46 (dd, 8,0; 6,0)
2,45 (ddd, 2,5; 6,0; 135)
2' 39.4 41,6
2,85 (ddd 5,5; 8,0; 13,5)
3 71,0 73,1 4,1 (quinT 2,5; 3,0; 5,5)
4' 88,0 89,9 4,09(q 3,0, 6,0)
3.88 (dd: 3.0; 12,5)
5 61,9 63,7
5,77 (dd; 3,0; 12,5)

aCD;0D, *500 MHz, °125 MHz, &¢" ciia chdt tham khao [42]
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Hop chéit PA4 thu duge dudi dang chat 16ng nht mau vang. Phé 'H-
NMR & hinh 3.xuét hién hai proton olefin tai 6y 5,57 (1H; m) va 5,39 (1H; m),
mdt nhém methyl dau mach tai oy 0,88 (3H; t; J = 6,0 Hz), mdt nhom
hydroxy methine tai dy 3,64 (1H, m), cac nhém methylene tai dy 1,63 (2H;
m); 2,01 2H; q; J = 6,6 Hz); 2,21 (2H; t; J = 6,6 Hz); 2,33 (2H; dt; J = 1,2;
7,2 Hz) va cidc nhom methylene trong khoang oy 1,25-1,48 (20H; m). Pho
13C.NMR cta PA4 xuét hién tin hiéu cta 18 carbon bao gém: mét carbon
carboxyl (¢ 179,3); hai carbon olefin (dc 125,0 va 133,3) ; mot carbon
oxymethine tai dc 71,7; mudi ba carbon methylene tai dc 22,6; 24,7; 25,7,
27,3; 28,9; 29,0; 29,0; 29,3; 29,5; 31,8; 34,0; 35,3; 36,8 va mdt carbon methyl
tai d¢c 14,1, Céac twong tic HMBC gifra H-18 (61 0,88) va C-17 (6¢22,6), C-16
(8¢ 31,8) cho thiy vi tri cia nhém methyl ddu mach. Céc twong tic HMBC
cua H-9 (dy 5,57) voi C-10 (dc 125,2); C-11 (d¢ 35,3); C-8 (d¢c 27,3); C-7 (dc
28,9); twong tic HMBC cta H-10 (61 5,39) v6i C-9 (o¢ 133,0); C-11 (d¢ 35,3);
C-12 (6c 71,7); C-8 (¢ 27,3) va tuwong tic HMBC gitta H-12 (Jx 3,64) véi C-
10 (6c 125,2); C-13 (¢ 36,8), C-14 (éc 25,7) cho thdy vi tri nhém hydroxyl
lién két véi nhém methine C-12 (d¢ 71,7). Dua trén phén tich cac dit kién phd
HSQC va phé NMR ctia hop chat PA4 va so sanh véi tai liéu tham khéo [43]

d3 x4c dinh duoc cau tric hoa hoc ctia PA4 1a ricinoleic acid.
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Hinh 3.18. Phé 1H-NMR cia hop chit PA4
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Hinh 3.21. Céc twong tic HMBC chinh cta hgp chat PA4

3.3.2. Danh gia tac dung hoat tinh irc ché enzyme a-glucosidase va o-

amylase cuia cdc tinh sach phdn lap ti rong quat Uc (Padina australis)

Trong qua i:rlnh phan 1ap, bén hop chét tinh sach di dugc thu thap va
xéc dinh cAu trac nhu trinh by & trén. Hoat tinh trc ché enzyme a-glucosidase
va a-amylase cta cdc hop chit nay ciing duge dénh gid. Két qua duoc trinh
bay trong bang 3.7.

Bang 3.7. Hoat tinh urc ché enzyme a-glucosidase va enzyme a-amylase cua
cac hop chit va céc cao chiét phan doan tir rong quat Uc (Padina australis)

v6indng dd 500 pg/mlL.

. | Chat . Enzyme a-
STT | Chat tho Enzyme a-glucosidase
sach amylase
U' cheé Uc ché
a- ICso Két - Két
glucosidase | (ug/mL)** | ludn | amylase | luan
(“o) (")
PA3 | 14,89+ 1,12
2 PA2 0 = - 0 -
55,68 *
3 PA25B 88,54+ 2,31 + 5 ,
3,21
4 PAl 0 - - - -
e 65,61 %
5 PA4 | 97,63+ 4,52 + ; ]
e 6,86
122,58 +
6 PA2A 89,261 2,22 + & s
5,70
59,05 +
7 PA2B 82,81+ 3,27 + - .
3,12
8 PA2D1 80,66% 6,32 | 60,21+ + . -
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AT Ty M e ey Sy IR 11

2,99
321,98 &
9 PA2D3 62,291 2,92 + " «
7,11
10 PA2G 42,48+ 1,99 ND - - .
49,40 +
11 PA2C ND i . .
2,28
99,21 89,61 +
Acarbose 0,165 +
5,28 3,31

- khéng hodc ikc ché khong ding ké 1én hoat tinh (dwéi 50%); ND: khéng xdc
dinh

*: nong dé chat (ug) trong dich enzyme.
*%. [Csy la nong d¢ mdu tai @6 ke ché 50% hoat tinh enzyme.

Hoat tinh tic ché enzyme a-glucosidase va enzyme a-amylase cua 4 chét sach
PA1-PA4 va mot s& phan doan tho da dwge trinh bay tai bang 3.7.

Doi voi enzyme a-glucosidase:

Tai néng do thtr nghiém (500 pg/mL), cd 6 chét (phén doan) cé hoat tinh tc
ché enzyme a-glucosidase tir 62,29% t6i 97,63%, trong d6 ¢6 5 chét e ché
t5t (>80%). Dic biét chit sach PA4 tc ché tét nhat, ti 97,63% enzyme. Chat
nay dugc xdc dinh 1a ricinoleic acid. 3 chét sach con lai khéng trc ché (hodc
khong dang ké) 1én enzyme. Chit PA4 cé gia tri ICsp = 65,61 pg/mL.

Ricinoleic acid 14 mdt axit béo va c6 nhidu trong hat thdu dau (ricinus
communis). Chit nay c6 gia tri thuong mai 16n, va duge st dung rong rai
trong nganh my phidm, duge, néng nghiép... Hoat tinh sinh hoc cla chat nay
c¢6 phd rong gbm khang khuan, khang viém, chéng mun... bdi axit ndy c6
nhém chitc ning nhu —~COOH, - OH va —C=C. Hon nita, axit béo con co thé
duge chuyén dbi thanh cac din xuét v6i cac img dung khac nhau [44].

Poi véi enzyme a-amylase:

Két qué cho thiy cdc mau thir, bao gdm céc chét thd va céc hop chat tinh sach
déu khéng thé hién hoat tinh e ché enzyme a-amylase & nong d6 khao sat
500 pg/mL.

LT TRANRET LEITS) £ TR TR L i R ST AT
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KET LUAN VA KIEN NGHI
Két ludn

D3 thu thp, dinh danh va tao cao chiét ethanol tir muoi ba loai rong

8/13 cao chiét rong ndu thé hién hoat tinh Grc ché enzyme a-glucosidase
v6i ty 18 e ché trén 50% tai ndng d6 500 pg/mL, ba loai thé hién hoat tinh
manh véi ty 16 e ché vuot qua 80% goém Sargassum duplicatum, Padina
australis va Sargassum denticarpum. Khong c6 miu rong nao thé hién hoat

tinh rc ché dang ké doi voi enzyme a-amylase.

Tir rong quat Uc (Padina australis), bdn hop chit dd duoc phén lap va
xdc dinh cdu tric héa hoc bao gém PAl (grasshopper ketone), PA2
(adenosine), PA3 (2'-deoxyadenosine) va PA4 (ricinoleic acid). Viéc xac dinh
chu tric dugce thuc hién dua trén phan tich cac dit lidu phé va dbi chiéu véi

céac tai liéu tham khao da cong bo.

Bén hop chét tinh sach thu duge dd dugc danh gia hoat tinh tc ché
enzyme o-glucosidase va a-amylase. Két qua cho thay hop chit PA4
(ricinoleic acid) co hoat tinh ¢ ché enzyme a-glucosidase manh nhit, véi ty
18 tic ché dat 97,63% va gia tri ICs 14 65,61 pg/mL. Trong khi d6, khong co
hop chét hodic phén doan ndo thé hién hoat tinh trc ché dang ké (trén 50%) dbi

vO1 enzyme a-amylase.
Kién nghi

Danh gid mé réng cac hoat tinh sinh hoc khac cua céac hop chét da tach
chiét, x4c dinh thém céu trac hoa hoc clia cac hop chit & cac phan doan con
lai.

MG rdng nghién ciru thanh phan héa hoc va hoat tinh sinh hoc clia céc
loai rong ndu c6 tiém ning, dic biét 12 Sargassum duplicatum va Sargassum

denticarpum.
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