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LOI CAM POAN

T6i xin cam doan dé tai nghién ctru “Nghién ciru hoat tinh irc ché vi
sinh vt kiém dinh ciia vi ném phan ldp tiv tram tich viing dam phd Tam
Giang - Cdu Hai” trong luan van nay 13 cong trinh nghién ctu cia toi dya
trén nhing tai liéu, sd liéu do chinh t6i ty tim hiéu va nghién ctu. Chinh vi
vay, cac két qua nghién ctru dam bao trung thuc va khach quan nhat. Pong
thoi, két qua nay chua tirng xut hién trong bat cr mot nghién ctru nao. Cac sd
lidu, két qua néu trong luan van la trung thuc néu sai t6i hoan chiu trach
nhiém trudc phap luat.

Ha Noi, ngay 15 thang 6 ndm 2026
Tac gia luan van

(Ky va ghi ré6 ho tén)

Ngo Van Anh



LOI CAM ON

Trudce hét, toi xin bay to 1ong biét on chan thanh t6i thiy c6 huéng dan
1a TS. Tran Thi Hong cong tac tai Bao tang Thién nhién Viét Nam va PGS.
TS. Bui Hiru Tai cong tac tai Vién Hoa hoc da truc tiép huéng dan, tan tinh
chi bao va hd tro toi trong sudt quéa trinh thyc hién nghién ctru va hoan thién
luan van nay.

T6i cling xin chan thanh cam on Ban Lanh dao, Phong Pao tao cung
toan thé giang vién Khoa Sinh hoc, Hoc vi¢gn Khoa hoc va Cong nghé, da
truyén dat nhitng kién thirc nén tang va chuyén sau, tao diéu kién thuan loi
cho t6i trong suét qué trinh hoc tap.

Bén canh do, t6i xin giri 101 cam on tdi Lanh dao Vién Nghién ctu
Khoa hoc Mién Trung va Vién Hoa Hoc d3 hd tro va tao diéu kién dé t6i trién
khai nghién ctru.

Cubi cung, t6i xin bay t6 10ng biét on t6i gia dinh va ban bé - nhiing
ngudi ludn dong vién, hd trg va 1a chd dua tinh than viing chic cho t6i trong
sudt qua trinh hoc tap va nghién ciru khoa hoc.

Xin tran trong cdm on!

Ha Noi, ngay 15 thang 6 ndm 2026
Tac gia ludn van

(Ky va ghi ro ho tén)

Ngb Van Anh
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MO DAU

Moi truong bién va cac hé dam pha ven bd duge biét dén 1a noi chua
dung nhiéu dang séng vi sinh vat c6 do phong pht va da dang vé thanh phan
loai. Cac cong bd méi nhat vé vi nim bién di cho thay ching c6 thé sinh
truong va phat trién & nhiéu méi truong song khac nhau nhu nude bién, ving
nude ven bién, trAm tich bién sau, vung nudc si€u man, rung ngap man, dam
lay mudi hay tham chi ca & diéu kién khic nghiét nhu miéng phun thuy nhiét.
Nho d6 ma vi ndm bién di duogc cac nha khoa hoc chtiing minh 1a vi sinh vat
c¢6 kha ning san sinh cac hop chit mdi c6 kha ning kiém soat sinh hoc cao,
chdng lai ndm gy bénh trén cdy trong va dic biét 1a c6 kha ning tc ché khoi
u, té bao ung thu, mot sé bénh 1y nghiém trong khac. Pong thoi vi nAm bién
cling 14 nguén thu nhan phong phu cac chat chuyén hoa thtr cip méi. Nhung
chua c6 nghién ctru ndo kham pha va trién khai khai thac ngudn vi ndm tir hé
sinh thai ¢Am pha ven bién day tiém ning.

Tai Viét Nam, dam pha vé co ban tap trung ¢ mién Trung - khu vuc c6
nguén boi tich cat ven bo, dong luc song manh nhung bién do thuy triéu
khong dang ké. Theo théng ké, co dén 12 dam pha dién hinh dic trung bac
nhat véi dién tich hop thanh khoang 458 km? tir thanh phd Hué cho dén Ninh
Thuan, chiém khoang 21% chiéu dai bd bién nudc ta. Pac biét, hé dam pha
Tam Giang - Cau Hai dai 70 km, rong 216 km?, dugc xép vao hé dim pha
hang dau vé quy mo tai Viét Nam va Pong Nam A dong thoi thudc loai 16m
trén thé giéi. Hé dam phd nay duoc dinh danh nhu mot danh sinh thai dién
hinh tai mién Trung - Viét Nam, dugc hop thanh tir chudi cac dam pha nho
nhu Tam Giang - Pam Sam - An Truyén - Ha Trung - Thay T0 - Cau Hai.
Mic du dién tich rong va hinh thai la kéo dai nhung todn b hé dam phé chi
théng voi bién qua mot cira chinh 13 ctra Thuan An, trong khi ctra Tu Hién c6
trang thai dong md phu thudc vao diéu kién dong lyc va thuy hai van. Ngoai
ra, ddm pha con nhan ngudn nudc ngot tir cac song 16n nhuw O Lau, Huong,
Bo, Dai Giang va vo s6 khe sudi, lach nho khac véi luu lugng thay ddi theo
mua, 1am cho diéu kién méi truong tré nén bién dong va phirc tap. Nhimg yéu
t6 nay gop phan tao nén sy phong phu cao vé mit sinh hoc cho hé ddm pha
Tam Giang - Cau Hai, dong thoi mo ra tiém ning 16n trong viéc khai thac
ngudn vi ndm co gia tri.

Tir nhitng 1y do quan trong trén, dé tai “Nghién ciru hoat tinh irc ché



2

vi sinh vat kiém dinh ciéia vi nAm phén ldp tir tram tich ving dim pha
Tam Giang - Cau Hai” duoc thuc hién. Két qua nghién ctru da gitp bo sung
co s¢ 1y ludn va mé ra hudng phét trién vé mit nghién ctru va tmg dung vi
nam dam pha dé phuc vu cho y hoc, nong nghiép. Pong thoi, két qua thu
dugc tir cac thi nghiém da giup cung cap s6 liéu va kién thirc nén tang khoa
hoc cho viéc tuyén chon va khai thac, san xudt hop chét co kha niang khang
khuan ty nhién tir cac chung vi ndm, qua d6 khang dinh gid tri va tiém ning
g dung ctia ngudn tai nguyén vi sinh vt tai cac hé dm pha ven bién Viét Nam.
Muc tiéu ciia dé tai:

— Phan 13p va tuyén chon dugc mot sb chung vi ndm c6 hoat tinh e ché
mot s6 chung vi sinh vat kiém dinh tir trAm tich ving dam pha Tam Giang -
Cau Hai.

— Phan lap dugc 1-2 hop chit co hoat tinh ¢ ché cao mot sb chung vi
sinh vat kiém dinh tir cac chung vi nam tuyén chon.

Noi dung nghién ctru:

— Phan 1ap va tuyén chon cac ching vi nim cé hoat tinh tc ché mot sd
chang vi sinh vat kiém dinh tir trdm tich ving ddm ph4 Tam Giang - Cau Hai.

— Dinh danh hinh thai va sinh hoc phan tor mot s6 chung vi nam c6 hoat
tinh cao.

—  Nghién ctru cac thong sb 1én men thich hop cho viéc tao cin chiét vi nAm.

—  Phén lap hop chét tht cip va xac dinh ciu tric cta 1 - 2 hop chét co

hoat tinh trc ché cao.
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Chuong 1. TONG QUAN NGHIEN CUU
1.1. KHAI QUAT SO BQ VE HE PAM PHA TAM GIANG - CAU HAI

Hé dam pha ven bién 1a dang thiy vuc dic trung cta ving duyén hai,
dugc hinh thanh vao giai doan Holocene mudn dudi tic dong tong hop cua
nhiéu qué trinh dia chit - dia mao nhu bdi tu trAm tich song - bién, dao dong
muc nudce bién va sy phat trién cua cac dai cOn cat ven bo. Qua trinh tién hoa
kéo dai nay da tao nén cac h¢ dam pha dang kin hodc ban kin, c6 kha nang
tich tu luong 16n trim tich va vat chat hitu co, qua d6 hinh thanh méi trudng
song tot nhat cho qué trinh sinh trudng cta vi sinh vat. Tai Viét Nam, hé dam
pha ndy duoc xem 13 mot trong nhimg hé tiéu biéu véi dién tich khoang 216
km2, chiéu dai gén 70 km, chiéu rong dao dong tir 0,6 dén 8 km, do sau trung
binh tr 1,5 - 2 m [1].

Vé diéu kién khi hau, do chiu anh huéng tryc tiép cta khi hau nhiét déi
gi6 mla, voi hai mia cé sy phan hoa rd rét 1a mia mua va mua kho. Hé dam
pha duoc cau thanh tir chudi cac ddm nho lién két v6i nhau gdom Tam Giang,
Pam Sam, An Truyén, Ha Trung, Thiy Tt va Cau Hai. Phia T4y gidp ving
dong bang ven bién va hé thong song ngodi ndi dia nhu song O Lau, song Bd
va song Huong, trong khi phia Pong dugc phan cach véi bién DPong boi dai
cOn cét kéo dai lién tuc. dién tich rong cung v&i hinh thai trai dai ddc trung,
nhung hé ddm pha chi thong véi bién qua ctra Thuan & phia Bac con ctra Tu
Hién ¢ phia Nam thuong dong mo theo diéu kién dia dong luc - thuy hai van.
Trong mua mua, cac song 16n nhu song Huong, song Bo, song O Lau d6 vao
dam pha mot lugng 16n nude ngot 1am giam d6 min va ting trit lugng chat
hitu co ciing nhu cac tram tich lo ling. Trai nguoc véi mua mua, mua kho cé
hién twong xdm nhap min tir bién Pong vao hé thuy vuc thong qua cac cira
bién lam ting d6 man va thay doi cau trac thuy héa ciia hé dam pha. Nho ¢o
su dao dong manh mé vé do man, pH, ham lugng oxi hoda tan va chat dinh
dudng da tao nén mdi truong nude lo dic trung, thuan loi duy tri su tdn tai va
phat trién ctia quan xi sinh vat ndi chung va vi sinh vat, vi ndm ndi riéng -
gop vai tro thiét yéu trong chu trinh vat chat va ning luong cua hé sinh théi
dam pha [2]. Pong thoi hinh thanh cac gradient sinh thai rd rét theo ca khong
gian va thoi gian.

Tram tich day 1a mot hop phan quan trong trong hé sinh thai dam pha

Tam Giang - Cau Hai, v6i thanh phan chu yéu gém bun, bun cat va cat min.
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Trong d6, tram tich bun gidu chat hitu co thudng tap trung phd bién & khu vuc
trung tim dam pha va nhimg ving chiu anh huéng manh cta dong chay song.
Chinh dic diém tram tich giau dinh dudng va on dinh vé mit khong gian da
tao nén diéu kién thuan loi cho su phat trién da dang cua cac qua‘in x4 vi sinh
vat bao gém vi khuén, xa khuan va dic biét 1a vi nAm. Vi ndm xuét hién trong
trdm tich giit vai trd quan trong trong qua trinh phan hiy va chuyén héa chét
hitu co tur sinh vat thuy sinh, xac ba thuc vat va chit thai tir cac hoat dong
nudi trong thiy san.

CAu triic quan xa sinh vat ddm pha Tam Giang - Cau Hai khé dic biét
vira phan anh dic diém khu hé ven bd phia Tay Vinh Bac B9, vira thé hién
tinh chuyén tiép voi cac khu hé phia Nam. Hé dam pha dugc dénh gia 1a hé
sinh thai c6 ning sut sinh hoc cao, 1 noi luu gilt ngudn gidng sinh vat thiy
sinh va biéu hién sy da dang sinh canh cao nhu ving cira séng, dam lay va
tham c6 thiy sinh - 14 noi gidu dinh dudng, nguén gidng, ngudn loi thiy hai
san, vi sinh vat. Trong moi trudong nude lg va trAm tich giau chit hitu co, vi
sinh vat phat trién v6i mat do cao va biéu hién mutc do da dang 16n (vi khuan,
vi khuén ¢, xa khuan, vi tdo va vi ném).

Cac nghién ctru vé vi sinh vat tai khu vuc nay cho thidy mat d6 vi khuan
va Vi sinh vat di dudng trong nudc, trAm tich tuong ddi cao, dic biét tai nhirng
vung chiu anh huéng manh cua dong chay song. Ham luong chit hitu co va
chat dinh dudng tich tu trong tram tich tao diéu kién thuan loi cho su phat
trién ctia cac nhom vi khuan phan huay cellulose, protein, lipid va cac hop chat
hitu co phirc tap. Dudi sy anh huéng cua viéc phan bd oxy khong dong déu
theo chiéu sau da hinh thanh nén cac vi méi trudng hiéu khi, yém khi va ky
khi tir d6 hinh thanh cac nhom vi sinh vat c6 chitc nang sinh thai khac nhau.
O 16p bé mat tram tich gidu oxy cac vi khuan hiéu khi va vi ndm phat trién tot
tir d6 giup cho qua trinh phan huy cac chat hiru co so cip dugc day manh.
Trong khi d6, & 16p tram tich sdu hon, noi ham luong oxy thap, cac vi khuan
yém khi nhu vi khuan khir sulfade, vi khuan khir nitrat giir vi tri wu thé, dam
nhan vai trd chil chét trong chu trinh lwu huynh, nito.

1.2. SO LUQC MOT SO VI SINH VAT GAY BENH SU DUNG TRONG
NGHIEN CUU
Vi sinh vat gy bénh la nhitng tac nhan c6 kha nang xam nhép vao co

thé vat chu, sinh trudng va gy ton thuong, tir 46 dan dén cac trang thai bénh



1y & nguoi, dong vat va thuc vat. Trong nghién ctru vi sinh hoc ng dung, cac
nhém vi sinh vat nay, dac biét 1a vi khuan va vi nam, thuong duogc st dung
lam chung vi sinh vat kiém dinh nhim danh gia hoat tinh khang vi sinh vat
ctia cac hop chét tu nhién. Su tuong tac gitta vi sinh vat gay bénh va vat cha
la mdt qua trinh phtc tap, chiu anh hudéng bdi doc lyc cia vi sinh vat, kha
nang thich nghi v6i moi trudng va dic biét nhit 13 c¢6 co ché “né tranh hé
mién dich” [3].

Trong sb d6, vi khuan giy bénh 1a nhém duoc nghién ctru nhiéu nhat
do kha ning gay ra nhiéu bénh truyén nhiém nguy hiém. Dua vao ciu tric
thanh té bao, vi khuan dugc chia ra 1am 2 nhdm chinh 1a Gram duong (+) va
Gram am (-), v6i do nhay cam trudc cac tic nhan khang khuén 13 c¢6 su khéc
nhau ¢ tung nhoém. Céc chung vi sinh vat thuong dugc sir dung lam vi sinh
vat kiém dinh trong cac nghién ctru sang loc bao gdm Staphylococcus aureus
va Bacillus subtilis, cung vai Escherichia coli va Pseudomonas aeruginosa.
Pay 1a nhitng ching dai dién cho cac nhém vi khuan gay bénh pho bién, co ¥
nghia thyc tién cao trong y hoc [4]. Ngoai ra, nAm men giy bénh nhu Candida
albicans ciing thuong duoc sir dung nham danh gia hoat tinh khang nam cua
cac hop chét sinh hoc.

Nhéom vi khuan Gram (+) c6 thanh té bao day, trong dé 16p
peptidoglycan chiém ty 1& 16n (khoang 20 — 80% khdi luong té bao), gitip
chung gilt duge mau tim cta thude nhudém crystal violet trong k¥ thuat nhuém
Gram. Thanh té bao cia nhom nay con chira acid teichoic va lipoteichoic,
dong vai tro trong viéc duy tri cdu trac va tham gia vao co ché gy bénh. Do
khong c6 mang ngoai, vi khuan Gram duong thuong thé hién do nhay cam
hon d6i v6i mot sé khang sinh tac dong 1én qué trinh sinh tong hop thanh té
bao nhu B-lactam [5]. Cac chi pho bién nhu Staphylococcus, Streptococcus va
Bacillus trong d6 nhiéu loai c6 kha ning sinh doc t6 hodc hinh thanh bao tir
g6p phan 1am ting doc luc va gilp chung gia ting kha ning sinh trudng trong
diéu kién khic nghiét. Bacillus cereus 1a vi khuan hiéu khi hodc ky khi tly
nghi, c6 kha nang sinh nhiéu enzyme ngoai bao va doc td giy ngd doc thuc
pham [6]. Nho co ché san sinh ra bao tir bén viing, B. cereus co thé ton tai
trong moi trudng khic nghiét nén thudng dugc sir dung 1am dbi chimg duong
trong cac thi nghiém danh gia hiéu qua e ché cua cac hop chat khang khuan
[3]. Bén canh do, Staphylococcus aureus 1a vi khuan hinh cau, Gram (-), sip



6

xép thanh cym gidng chum nho va 13 tdc nhan gay bénh quan trong, c6 thé
gay ra nhiéu bénh 1y nhu nhiém trung da, nhiém tring huyét va cac bénh
nghiém trong khac. S.aureus cé kha nang sinh doc td va tao mang sinh hoc
(biofilm) lam tang mrc d6 khang khang sinh [7], do d6 ching nay thudng
dugc sir dung pho bién trong cac nghién ctru vé hoat tinh khang khuan [8].

Vi khuan Gram (-) ¢6 cdu triic thanh té bao phtc tap hon, véi mot 16p
peptidoglycan moéng dugc phan bd gitta hai 10p mang: mang sinh chit bén
trong va mang ngoai bén ngoai. Mang ngoai chtra lipopolysaccharide (LPS),
trong d6 thanh phan lipid A c6 thé hoat dong nhu ndi doc té (endotoxin) gay
phan tng viém manh & véat chu [9]. Céu trac nay tao nén hang rao bao v¢ hi¢u
qua, gitp vi khuan Gram (-) c6 kha ning dé khang cao hon véi nhiéu loai
khang sinh va tac nhan khang khuan. Cac dai dién pho bién gom Escherichia
coli, Pseudomonas, Salmonella va Enterobacter, nhiéu loai trong s6 d6 1a tac
nhan gay bénh quan trong trong linh vuc y hoc. Escherichia coli 1a vi khuan
c6 hinh que, thudc ho Enterobacteriaceae, thudng dugc tim thiy trong duong
rudt nguoi va dong vat, giy bénh duong tiéu héa va nhiém trung tiét niéu.
Nho cau triic mang ngoai dic trung, E.coli 3 dugc cong bd 1a c6 kha ning dé
khang twong dbi cao v6i nhiéu loai khang sinh [9], nén thuong duoc Gmg dung
lam chung kiém dinh. Pseudomonas putida c6 hinh que, hiéu khi, phan b
rong trong moéi truong ty nhién. Mac du it gdy bénh hon Pseudomonas
aeruginosa, loai nay c6 kha niang thich nghi cao va hé enzyme chuyén hoa da
dang. Pseudomonas spp. noi chung ndi tiéng véi kha niang dé khang khang
sinh noi tai va sinh truéng trong nhiéu diéu kién moi truong [3]. Salmonella
typhimurium - tac nhan chinh gay ngd doc thuc phidm va nhidm tring dudng
rudt pho bién nho kha ning x&m nhap vao té bao biéu mé rudt va giy viém
[10]. Ngoai ra, Enterobacter aerogenes (nay dugc phan loai lai 1a Klebsiella
aerogenes) thudc ho Enterobacteriaceae 1a vi khuan gay nén cac nhiém tring
bénh vién nhu nhiém trung duong ho hap va tiét niéu, dic biét 1a khang beta-
lactam thong qua co ché san xuat enzyme B-lactamase [11].

Dbi v6i ching nAm men pho bién - Candida albicans thuong xuét hién
nhu mot thanh phﬁn cua hé vi sinh vat binh thuong trén co thé vat chu. Tuy
nhién, khi hé mién dich suy yéu, loai nay co thé giy ra cac nhiém tring tir nhe
dén niang nhu viém niém mac hodc nhim ndm toan than. Ching c6 kha ning

chuyén doi hinh thai tir dang ndm men sang dang soi gia (tinh ludng hinh)
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g6p phan 1am ting doc luc va kha ning khang thubc khang ndm [12].

Mot trong nhiing thach thic 16n hién nay la sy gia ting nhanh chong
ctia hién tuong khang khang sinh & cac vi sinh vat gay bénh. Nhiéu chung vi
khuan da phat trién cac co ché khang thudc nhu bién d6i vi tri tic dong cia
thudc, san sinh enzyme bat hoat khang sinh hodc ting cuong bom tdng thude
ra khoi té bao [13]. Thuc trang ndy lam suy giam hiéu qua cua cac khang sinh
hién c6 va dit ra nhu cau cap thiét trong viéc tim kiém cac hop chat khang vi
sinh vat méi, dic biét tir ngudn ty nhién.

Trong béi canh d6, vi nAm duoc xem 1a mot trong nhitng ngudn tai
nguyén sinh hoc ddi dao cho viée phat hién cac hop chit c6 hoat tinh sinh hoc
moi. Pic biét 1a cac chung vi ndm c6 ngudn gdc tir cac moi truong dac thu
nhu trAm tich dam pha - noi c6 diéu kién bién dong manh va ap luc canh tranh
cao - diy manh qua trinh téng hop va san sinh da dang cc chat chuyén hoa
thir cip. Do d6, viéc str dung céc chung vi sinh vat gdy bénh lam d6i tuong
kiém dinh trong nghién ctru khong chi gitip danh gia phd va mirc do hoat tinh
khang vi sinh vat cua cac ching vi nam phén 1ap, ma con gop phan xac dinh
tiém nang ctia chung trong linh vuc y duoc. Viée sir dung cac ching vi khuan
Gram duong, Gram 4m va nAm men giy bénh pho bién s& gitip phan 4nh toan
dién kha nang rc ché cua cac hop chét sinh hoc thu dugc tir vi ndm tram tich.
1.3. TONG QUAN VE VI NAM BIEN

Vi ndm 1 nhém sinh vat nhan thuc, thudc gi61 Fungi, bao gém nam soi
va ndm men, c6 kich thudc hién vi va phan bd rong trong nhiéu hé sinh thai
nhu dét, nude ngot, mo1 truong bién va tram tich. So v&i vi khuan, vi nAm c6
cAu tric té bao hoan chinh v4i nhan that, kich thude rit nho tir 2 - 500 m,
thanh té bao chira chitin va hé enzyme ngoai bao phong phi. Nho do, chung
c6 kha ning phan huy hiéu qua cac chét hitu co phire tap nhu cellulose, lignin,
protein va chitin, déng vai trd cha chét trong chu trinh sinh dia hoéa cua
carbon cling nhu duy tri can bang sinh thai trong mdi truong tu nhién [14]
[15]. Nhiing nghién ctru gan diy cho thay vi nim khong chi phd bién trong
moi truong dat ma con hién dién da dang trong moi truong bién, nude lo va
tram tich dam pha, dic biét tai cac ving ven bién va ctra song. Tai day, Vi
nam phai thich nghi véi diéu kién méi truong mang tinh bién thién cao vé do
man, ham lugng oxy hoa tan va ham lugng chét hitu co, tir d6 hinh thanh cac

nhém ndm chiu min hodc wa mén véi kha nang thich nghi sinh ly cao [16].
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Vi ndm néi chung c6 kha ning phat trién manh trong cac méi trudng
giau dinh dudng nhu co thé sinh vat, tram tich hodc cac manh vun phan huy
tir Xac dong, thuc vat. Nhimg co chat nay dong vai trd nhu ngudn bam dinh va
cung cdp dinh dudng, ddng thoi kich thich vi ndm tiét enzyme dé phan giai
cac polyme sinh hoc phirc tap, tir d6 hap thu cac chat dé phuc vu cho chu trinh
sinh truong. Thanh té bao gidu chitin cling hd tro qua trinh hdp thu dinh
dudng thong qua co ché thim thau, gop phan nang cao hiéu qua trao ddi chat.
Tuy nhién, vi ndm duoc danh gia 1 c6 do da dang thip & cic mdi trudng
nude bé mit do nghéo dinh dudng cing sy khuéch tan nhanh nén enzyme do
vi nam tiét ra va céc chét dinh dudng thu nhan d& bi méat di [20].

Tram tich day dugc xem 1a mdi truong gidu tiém ning déi véi vi ndm
do tich tu lugng 16n vat chit hitu co va ¢6 su tap trung vi sinh vat vol1 mat do
16m tao nén 4p luc canh tranh sinh hoc manh mé. Trong bdi canh nay, vi nam
c6 xu hudng sinh tong hop cac chat chuyén hoa thir cip nhim e ché hoic
han ché su phat trién cua cac vi sinh vat khac. Cac hop chét nay bao gém
polyketide, alkaloid, terpenoid, peptide vong va cac din xuat phenolic c6 hoat
tinh sinh hoc cao [17]. Lich str y hoc da ghi nhan vai tro dac biét ctua vi nam
trong viéc cung cap ngudn khang sinh ty nhién nhu penicillin (tir Penicillium)
va cephalosporin (tr Acremonium), m¢ ra ky nguyén khang sinh hi¢n dai.
Theo tong quan ctia Bugni va Ireland hay Rateb va Ebel, sé luong hop chét
m&i phéan 1ap tir vi nAm bién va tram tich ngdy cang gia ting, nhiéu chét thé
hién hoat tinh rc ché manh & muc do sinh hoc déi véi cac vi khuan kiém dinh
nhu S. aureus, E. coli, P. aeruginosa ciing nhu cic loai nAm gy bénh. Bén
canh do, phan tich h¢ gen da phat hién sy tdn tai cta nhiéu cum gen sinh téng
hop tiém ning, duoc nghién ctru théng qua céac thi nghiém khao sat diéu kién
nudi cay hodc kich hoat biéu hién gen thich hop [18] [19].

Nhiét d6 duoc coi 1a yéu té mdi truong co tac dong 16n nhat dén su
phan bd cia vi ndm. Cac cong bd da cho thay, nhiét d6 tir 25 - 30°C la
ngudng nhiét thich hop nhét cho qué trinh sinh truong va phat trién cta vi
nam [21]. Cac yéu t6 nhu do min, oxy hoa tan, ap suét ciing 13 cac yéu t6 nén
lam anh hudéng dén viéc kiém soat sy phan bd cta vi nAm. Su bién dong nhiét
do trong cac hé¢ dam pha chiu tac dong cia burc xa mat troi, boc hoi, dong
chay ctia nude va thuy triéu tir ving duyén hai va thém luc dia.

Bén canh nhiét d0, d0 man cua nudc ciling la tac nhan gay nén d6 da
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dang, su phan b6 nhiéu hay it cua chung. Trong nghién ctru di cong bd tai
bién Hoa Pong cho thay trong 47 loai vi nAm nghién ciru thi c6 khoang 91,5%
cac chiing c6 biéu hién sinh trudng tot trong méi truong bod sung 3% NaCl so
v6i khong bd sung. Hai co ché chinh gitip vi ndm thich nghi véi diéu kién
min bao gdm tich tu polyol, glycerol va can bang néng do ion ndi mo. Khi
tiép xuc v6i NaCl, té bao trai qua qua trinh stress tham thau va doc td ion. Dé
giam doc tinh natri, té bao phai duy tri ndng d6 Na* trong té bao thap bang co
ché han ché sy hap thu Na* va nhanh chong dao thai Na* hodc chuyén Na* vao
khong bao [22].

Vi nim bién dugc chia thanh hai nhém chinh: vi ndm bién bit budc
(obligate) va vi ndm bién khong bat budc (facultative). Vi ndm bién bat budc
bao gdm céc loai chi sinh trudng va tao bao tir trong moi trudng bién hoic
ctra song, trong khi vi nAm bién khong bat budc c6 ngudn gdc tir mdi trudng
dat hodc nudc ngot nhung van co kha ning phat trién va tao bao tir & moi
truong bién. Tuy nhién, cach phan loai ndy con giy nhiéu tranh luin. Jones va
cong su [23] dinh nghia vi nam bién bat budc 1a cac loai dugc phan 1ap tur co
chat hodc vat liéu bat ky dudi bién hodc trAm tich tir mdi truong bién. Gan
day, Pang va cong su [24] dé xuat mo rong khai niém “vi nAm bién” cling nhu
vi ndm c6 ngudn gdc tir bién (marine-derived fungi), bao gdm cac loai bét ky
cO kha nang sinh truong va/hodc tao bao tur trén vat li¢u/co chét trong moi
truong bién; c6 mbi quan hé cong sinh voi cac loai sinh vét trong moi trudng
bién; hodc thich hop va tién héa hoic c6 kha ning trao do6i chat trong moi
truong bién. Uéc tinh hién nay c6 khoang 1,5 - 5,1 triéu loai nam trén toan
cau nhung chi c6 1% trong tong sd 10ai dugc nghién ctru [25] [26] [27]. Tinh
dén thang 2 nam 2021, $6 lugng cac loai vi nam bién dugc mo ta gém 1.901
loai, thudc 769 chi, 226 ho, 88 bg, 22 16p va 7 nganh khac nhau [28].

Trong hai thap ky gan day, cac nghién ciru vé da dang vi nam bién ngay
cang duoc mo rong, dac biét thong qua cac phuong phap khong phu thudc
nudi ciy két hop voi cong nghé giai trinh ty thé hé moi. Tuy nhién, viéc dinh
danh vi ndm van gip khé khin do dir liéu trinh ty & ving ITS con han ché d6i
v6i mot s6 nhoém. Do do, viéc két hop phan tich trinh tu gen (ITS, 18S rRNA)
v6i didc diém hinh thai van gitt vai trd quan trong trong phén loai va dinh danh
chinh xac [29] [30].

Vi nam, dac biét 1a vi nam bién, c6 khd nang dong hoa hau hét tat ca
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cac ngudn carbon va nito khac nhau tuy theo diéu kién moéi trudng va muc
dich sinh tong hop cac hop chat thir cdp ma mdi loai vi ndm lai sir dung céc
ngudn khac nhau. Sy két hop gitta dic diém chung cua vi ndm va su thich
nghi chuyén biét vo1 moi truong bién d3 tao nén gia tri sinh hoc dac thu cua
nhom nay. So véi vi nam trén can, vi nAm bién thuong c6 xu hudng tao ra cac
hop chét tht cdp da dang va méi la hon, qua d6 mé ra tiém ning 1on trong
viéc tim kiém céc chat khang vi sinh vat méi, dac biét trong bdi canh gia tang
hién tuong khang khang sinh.

Cac ghi nhan dau tién vé nam trong moi trudng dam pha cé tir ndm
1894 véi loai Phaeosphaeria typharum thudc nganh Ascomycota, phan lap tir
thuc vat Typha sp., trong khi ndm men bién dugc ghi nhan 1an dau vao nim
1922 [31]. Tuy nhién, dén nay, hiéu biét vé ngudn gbc, phan bd va mirc do
xuét hién cta vi ndm trong h¢ dam pha van con han ché. Giai doan 1970 -
2010 chung kién su gia ting nhanh chong cac nghién ciru vé san pham tu
nhién tir vi nAm bién va vi nAm c6 ngudn géc ddm pha. Tir nam 1970 dén
2002, da c6 272 hop chat ty nhién duoc phan 1ap tir 80 ching vi nam, trong sb
cac chung phan 1ap nay chi 16 loai duoc coi 1a vi ndm, tir d6 cac thi nghiém
vé hoa hoc da dugc tién hanh va phat hién ra 41 san pham tu nhién. 64 chung
phan 1ap con lai c¢6 thé duoc phan thanh hai nhom: 30 ching dai dién cho cac
loai nAm pho bién va 34 phan 1ap chua dugc xac dinh (hoic chi dugc xac dinh
& cap do chung) diéu d6 da tro thanh khé khin trong viéc phéan loai ching 1a
nim tir tram tich. Pén gitta ndm 2010, sd luong chat chuyén héa mai dugc
mo ta di vuot qua 1.000 chat. Tir ndm 2005 dén gitta nam 2010, hon 600 chét
chuyén hoa méi da dugc mé ta, c6 ngudn gde tir hon 200 ching vi nAm phan
1ap chi yéu tir tao (21%), bot bién (19%), tram tich (16%) va ring ngip man
(15%) [32]. Tuy nhién, chi c6 5 chung phén 1ap dai dién cho vi ndm (hai trong
s6 d6 da duoc phan 13p va nghién ctu trudc do trude nam 2002), va nghién
ctru vé cac sinh vat ndy da tim ra 19 hop chit méi. RS rang, ngudn luc doi dao
danh cho nghién ctru héa hoc vé vi ndm da dong gdp twong dbi it vao sy hiéu
biét vé hoa hoc cta vi ndm.
1.4. TINH HINH NGHIEN CU'U VI NAM PAM PHA VEN BIEN TREN
THE GIOI

Nghién ctru vé vi ndm dam pha ven bién chua c6 bao cao nio dugc

cong bé ¢ Viét Nam. Tuy nhién, nhitng cong trinh lién quan dén vi nam phan
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1ap tir mdi truong bién va rimg ngdp man ven bd da duge thuc hién twong dbi
nhiéu. Nhiéu nghién ctru di khing dinh vi ndm 1a ngudn tai nguyén sinh hoc
phong phu, c6 kha ning sinh tong hop cac hop chét c6 hoat tinh sinh hoc cao
nhu khang khuan, khang nim, chong viém va chong ung thu [33] [34]. So voi
vi ndm c6 ngudn gbc tir dét lién, cac ching vi nAm phan lap tr nhitng mai
truong dic thu nhu bién, rimg ngdp min hay dim phéd van con it duoc khai
thac. Tuy nhién, nhd mic do da dang sinh hoc cao va kha nang thich nghi véi
diéu kién khic nghiét (46 man, ap suét, thiéu oxy), cac vi ndm tir moi truong
bién va trAm tich ngdy cang thu hat su quan tim trong nghién cru nham tim
kiém céc chat chuyén hoa thtr cap mai [35].

Pic trung ctia mdi truong dam pha 13 nude lo véi su bién dong manh
vé d0 man theo mua, dong vai trdo nhu mot yéu td chon loc sinh thai quan
trong d6i v4i quan xa vi sinh vét. Cac vi sinh vat ton tai trong moi trudng nay
thuong c6 kha ning thich nghi t6t véi su thay d6i ctia ap sudt tham thau, pH
va nhiét d6. Nhiéu nghién ctru da chi ra rang hé sinh thai ¢Am phé ven bién 1a
noi tap trung cac nhom vi sinh vat chiu man (halophilic) va va méan trung binh
(halotolerant), bao gom nhiéu loai vi ndm va xa khuan c6 tiém ning sinh tong
hop cac hop chit thir cap co gia trj [36] [37].

Trong 16p trAm tich, vi nAm 13 thanh phan quan trong ctia quan x3 vi
sinh vat, mac du thuong it dugc chii y hon so véi vi khuan. Chung tham gia
tich cuc vao qua trinh phan giai cac hop chat hitu co phiic tap nhu lignin,
cellulose, chitin va cac polymer sinh hoc ¢6 ngudén goc tir thuc vat thuy sinh,
tao va sinh vat day. Nho c6 hé enzyme ngoai bao, vi nAm gop phan thuc day
qua trinh khoang hoa vat chit hiru co, qua d6 cung cip ngudn co chit cho cac
nhoém vi sinh vat khac trong hé sinh thai [36]. Bén canh vai tro sinh thai, vi
nam con tham gia vao cac twong tac sinh hoc trong quan xa, dic biét 1a canh
tranh vé khong gian va dinh dudng véi vi khuan va xa khuan. Diéu nay dan
dén su hinh thanh cac co ché dbi khang sinh hoc, trong dé vi nam co thé tiét
ra cac hop chat khang sinh tu nhién, enzyme rc ché hodc cac chit chuyén hoa
thir cp nham han ché sy phat trién cua cac vi sinh vat canh tranh [35] [37].

Céc nghién ctru trén thé giéi di chi ra rang trim tich dam pha va ving
ctra song 1a “kho luu trit” da dang vi sinh vat voi tiém nang sinh hoc cao.
Nhiéu chung vi ndm phan 1ap tir trAm tich dam pha va ving cira song da duoc

ghi nhan c6 hoat tinh khang manh ddi voi cac vi sinh vat gay bénh nhu
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Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa va cac
loai ndm thudc chi Candida [35] [37]. Piéu nay cho thidy méi truong trdm tich
nuéc lo 13 ngudn tai nguyén quan trong trong viéc tim kiém cac hop chat
khéng vi sinh vat méi.

Nhiéu nghién ctu da ghi nhan sy hién dién va tiém nang sinh hoc cua
vi ndm bién nhu trong nghién ctru cua Bugni va Ireland cong bd vao nam
2004 da phan 1ap va sang loc cac ching vi ndm tir trim tich bién sdu, trong do
loai Penicillium va Aspergillus c6 kha ning tiét ra cac chat khang khuan manh
[37]. Nghién ctru ctia Sun va cong su cho thdy cic chung Trichoderma,
Fusarium va Cladosporium phan 1ap tir trAm tich ven bién Trung Qudc c6 kha
nang @c ché sy phat trién cia nhiéu vi khuan gy bénh, bao gom
Staphylococcus aureus va Escherichia coli [38].

Theo téng hop cua Blunt va cong sy vao nam 2018, trong s6 hon 300
hop chét ty nhién méi duoc phat hién tir moi truong bién, khoang 40% hop
chat c6 ngudn gbc tir vi nim, trong d6 nhiéu hop chat thé hién hoat tinh khang
khuan va chdng ung thu dang cha y [33]. Rateb va cong sy ciing chi ra rang
cac chi nhu Aspergillus va Penicillium 1a ngudén quan trong ctia cac hop chat
nhu polyketide, alkaloid va depsipeptide c6 hoat tinh sinh hoc manh [35]. Bén
canh do, nam 2021 nha khoa hoc Zin va cdng sy da phan lap Penicillium
citrinum tir tram tich bién Myanmar va phat hién cac dan xuat citrinin c6 kha
nang (rc ché Staphylococcus aureus va Candida albicans [39].

S6 lugng cac hop chat tu nhién tir vi nAm bién khong ngung gia ting
theo thot gian. Tinh dén nam 2002 di c6 272 ciu trac méi dugc cong bd, dén
nam 2012 va 2013, sé lugng nay lan luot dat 288 va 302 hop chat [40]. Cac
hop chét tir vi nAm bién, rung ngdp man ven bién thé hién nhiéu hoat tinh sinh
hoc tiém ning, mot s6 luong dang ké cac chat chuyén hoa méi cé tiém ning
dugc 1y da dugc phat hién bao gom dic tinh khang sinh, khdng ndm va chéng
ung thu [35]. Trong giai doan 2017 - 2020, nhiéu hop chit méi ¢ ciu tric la
chu yéu dugc phan 1ap chii yéu tir cac chi Penicillium va Aspergillus, mot s6
lwong 16n cac hop chat chéng khdi u ¢6 ciu trac méi duge phan 1ap tir cac chi
nam bién nhu Trichoderma, Cladosporium va Chaetomium [41].

Ngoai hoat tinh khang khuan va chéng ung thu, mot s6 hop chat tir vi
nam bién con thé hién hoat tinh khang virus dang cha y. Vi du, Shen va cong
su dd phan 1ap hai hop chat tir Penicillium oxalicum c6 kha niang tc ché manh
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d6i voi virus kham thude 14, véi gia tri ECso twong tmg 1a 100,80 va 137,78
mg/mL [42]. Ngoai ra, ba hop chit polykone méi va sau hop chat co céu tric
d3 biét dugc nghién ciru tir nAm Trichoderma sp. SCSIO 41004 c6 ngudn gbc
tr bot bién cling dugc ghi nhan c6 hoat tinh tc ché virus cim EV71 véi ICso
dat 25,7 umol/L [43]. Ngoai ra, mdt hop chat tir Cochliobolus lunatus c6 kha
ning e ché protein polymease PB2. Hop chit nay di duoc chimg minh 1a c6
tac dung trc ché cac bénh nhiém trung do cac phan nhém khac nhau cua IAV
gay ra, bao gém cac hoat dong trc ché dang ké d6i voi H3N2, HINI1, céc
chung d6t bién NA-H274Y khang oseltamivir véi IC50 tir 1,2 - 5,5 Imol/L
[44]. Mot s hop chat phan 1ap tir Penicillium sp. IMB 17-946 con cho thay
hoat dong khang vi rut pho rong, vi rat gay suy giam hé mién dich ¢ nguoi
nhu vi rat viém gan C va IAV, v&i IC50 dao dong tir 0,5 dén 7,7 mmol/L [45].

Cac hop chat ty nhién (Polymixin B, pristinamycin, gramicidin,
vancomycin, bleomycin, actinomycin D) ¢6 ngudn goc tir bién dd c6 mit trén
thi truong va dugce str dung trong diéu trj voi vai tro khang sinh va chat chéng
ung thu, trong khi mot s6 hoat chat khac nhu manoalide, discodermolide dang
trong qua trinh thir nghiém 1am sang [46]. Pong thoi, cac hop chat phan tur
nho (phenolic, anthraquinone, xanthone, alkaloid...), cac hop chit cao phan
tr nhu exopolysaccharide (EPS) ciing thé hién hoat tinh chéng oxy héa manh
nhd dic diém chéng oxy héa manh qua cac gbc tu do [47]. FS Youssel va
cong su cling d3 danh gia tinh chat hoa hoc cling nhu hoat tinh sinh hoc cta
cac chi nim bién nhu: Acremonium, Aspergillus, Penicillium, Scytalidium,
Talaromyces, Trichoderma... [48]. Chen va cdng su da phat hién hoat tinh
sinh hoc ctia EPS (18i 1a mannan véi cac chudi galactoglucan) méi, duoc tao
ra bdi chung vi nam bién Alternaria sp SP-32. Phan doan tinh sach AS2-1 cua
duong nay co hoat tinh chdng oxi hoa duoc xac dinh boi thir nghiém bat goc
tu do DPPH va gbc ty do hydroxyl véi cac gia tri EC50 lan luot 14 3,4 va 4,2
mg/mL[49]. Hoat tinh gy doc té bao cua EPS tinh sach dbi véi dong té bao
ung thu ¢6 tir cung Hela, dong té bao bach cau & nguoi HL-60 va dong té bao
ung thu mau tiy xuong K562 c6 gia tri IC50 lan luot 14 0,167, 0,143 va
0,46 mg/mL.

Ngoai ra, nhiéu hgp chat méi tir vi ndm bién con cho thay tiém ning
trong diéu tri cac bénh 1y khac. Ba alkaloid méi va chin chét twong ty da biét

duogc tach tir nAm bién Penicillium Y32 c6 tac dung v6i dong manh vanh cua
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tim va dugc danh gia trén mé hinh ca ngua van sdng [50]. Fluoroquinazoline
alkaloid d3 dugc nha khoa hoc Li phan lap tir ndm bién Scedosporium
apiospermum F41-1. Hop chat nay c6 thé 1am tang d6 nhay insulin hiéu qua,
muc tiéu 1 nham vao té bao m& va duoc danh gia co trién vong trong diéu tri
tiéu duong type 2 [51]. Cac nitrobenzoylsesquiterpenoid (NSs) duoc chimg
minh c6 kha ning kim him su phat trién ctia ba dong té bao ung thu than
(ACHN, OS-RC-2 va 786-0) [52].

Li va cong su di phan lap hon 60 chung vi nAm tir trim tich dAm pha
tai dao Hai Nam (Trung Qudc), trong d6 nhiéu chung cho chi sé khang khuan
va khang ndm manh [53]. Nhitng két qua nay tiép tuc khang dinh rang trim
tich ddm pha 1a nguon tai nguyén sinh hoc giau tiém ning cho viéc khai thac
cac vi ndm c6 gia tri tmg dung cao.

1.5. TINH HINH NGHIEN CUU VI NAM DAM PHA VEN BIEN O
VIET NAM

Trong nhimg nim gan day, linh vuc nghién ctru vi ndm bién va cac hop
chat sinh hoc do chiing sinh tong hop di bat dau thu hat sy quan tdm cua céac
nha khoa hoc tai Viét Nam. Tuy vay, so vdi cac quéc gia phat trién, sb luong
cong bd van con han ché va chii yéu tap trung tai mot s6 khu vuc ven bién
nhu Nha Trang, Quang Ninh va Coén Dao.

Mot s nghién ctru tiéu biéu c6 thé ké dén nhu cong trinh nghién ctu
cua tac gia Nguyén Thi Lan va cong su, da phan lap duogc cac chung
Penicillium va Trichoderma tir trim tich ving bién Nha Trang phat hién mot
s6 ching ¢ kha ning sinh tong hop cac hop chét c6 hoat tinh khang vi sinh
vat kiém dinh [54]. Tuong tu, nha khoa hoc Tran Thi Thanh d3 phan 1ap vi
nam tir trAm tich ven bién Quang Binh, phat hién 5 chung c6 kha ning @c ché
Bacillus subtilis va Candida albicans [55]. Ngoai ra, nghién ctru cta tac gia
Nguyén Thi Ngoc Dung cho thay dich chiét ethyl acetate tir ching Aspergillus
va Penicillium phan 1ap tir trdm tich ven bién Nha Trang c6 kha ning tc ché
Escherichia coli va Bacillus subtilis [56].

Bén canh d6, cac nghién ctru hop tac gitra Vién Hoa sinh bién va Vién
Hoa hoc cac hop chat thién nhién did phan 1ap duoc ba hop chét
dibenzospiroketal madi la aspermicrone A-C (66-68) da dugc phan phan lap tu
cao chiét EtOAc cua chung Aspergillus micronesiensis thu nhén tir rong d6
Kappaphycus alvarezii. Trong sb ndy, hop chat aspermicrone B va C thé hién
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hoat tinh khang Staphylococcus aureus vai gia tri MIC khoang 123,2 uM [57].
Ngoai ra, ciing tir chiing vi nAm nay, mot sd hop chit polyketide oxy héa cao
nhu epicoccolide A, epicoccolide B va NC3B cling dugc xac dinh, voi kha
nang trc ché cac dong té bao ung thu HepG2, LU-1 va Vero (ICso dao dong tir
3,97 - 4,71 pg/mL) [58].

Tai khu vuc bién Quang Nam, mot nghién ctru di phan 1ap ching vi
nam Ascomycota sp. VK12 tir hai mién va xac dinh dugc 6 hop chét phenolic,
trong d6 c6 mot hop chat méi cung véi 5 hop chat di biét nhu AGI-7,
sescandelin  va hydroxysydonic acid [59]. Tuong tu, tr chung
Xenomyrothecium sp. IMBC-EP2.11 phan lap tai cung khu vuc, cac nha khoa
hoc d3 x4c dinh duoc 7 chét chuyén hoa thua cép, chu yéu thudoc nhom
1socoumarin va anthraquinone. Pang chu y, day 1a mgt trong nhitng nghién
ctu dau tién trén thé gi6i vé thanh phdn hdéa hoc cua vi ndm
Xenomyrothecium.

Ngoai ra, mot khao sat tai ban dao Son Tra (ba Na:tng) da phan lap duoc
73 chung nam tir nhiéu vi tri khac nhau, trong do cé nhiéu ching thé hién hoat
tinh khang lai céc vi sinh vat gy bénh & nguoi nhu B. cereus ATCC 11778,
E. coli ATCC 25922, .... C6 t6i 29 chung trong s6 nay c6 kha ning trc ché it
nhat hai chung vi sinh vét kiém dinh [60]. Pang cht ¥, mot s6 hop chat phan
lap tr Ascomycota sp. VK12 nhu (3R)-(3,5-dihydroxyphenyl) butan-2-one va
AGI-7 thé hién hoat tinh gdy doc t& bao d6i vdi cac dong ung thu HepG2,
MCF-7 va SK-Mel2, véi ICso trong khoang 48,6 - 96,5 uM. Pong thoi, cac
hop chit nay cung vé6i sescandelin-B va hydroxysydonic acid con cho thay
hoat tinh khang viém thong qua co ché wc ché san sinh NO trén dong té bao
BV2 [61]. Hoat tinh khang viém tuong ty ciing dugc ghi nhan d6i véi
homogentisic acid va methyl (2,5-dihydroxyphenyl) acetate phan 1ap tu
Aspergillus sp. tai ving bién Quang Nam [59].

Mic du khu vyc mién Trung, s& hitu hé sinh thai da dang va diéu kién
mdi trudng dic th, nhung cac nghién ciru vé vi sinh vat, nhat 13 vi nAm, van
con han ché. Phan 16n cac cong trinh hién nay chu yéu tip trung vao khao sat
da dang vi sinh vét trong nudc va tram tich [62], trong khi cac nghién ctru
chuyén sau vé vi ndm ciing nhu kha ning sinh tong hop cac hop chat khang

khuan tir ngudn tai nguyén nay van chua dugc cong bo rong rai.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Pdi twong nghién ciru

—  Céc chung vi ndm phan lap duoc tir tram tich ving ddm pha Tam Giang
- Cau Hai.
—  Céc chung vi khuén kiém dinh:

+ 2 chung vi khuan Gram duong (+): Bacillus cereus ATCC 11778,
Staphylococus aureus ATCC 6538;

+ 4 chung vi khuan Gram am (-): Escherichia coli ATCC 11105,
Pseudomonas putida ATCC3326K1, Salmonella typhimurium ATCC 14028,
Enterobacter aerogenes ATCC 13048 va 1 chung nidm men Candida
albicans.

Céc ching vi sinh vat kiém dinh dugc cung cap boi Trung tim Gidng
va bao ton nguén gen Vi sinh vat (VCCM), Vién Sinh hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam, dang dugc luu gitr tai tu (-) 30 °C tai Vién
nghién ctru Khoa hoc Mién Trung.

2.1.2. Hoa chat, dung cu va thiét bj

Héa chat

Trong nghién ctru nay, mot sd hoa chat chinh dugc st dung bao gom:
KH:PO4, Na:HPO.4, cao thit, MgSO..7H.0, Peptone, Glucose, NaCl,
Cas(POs)2, Agar. Ngoai ra, cac hoa chit thi nghiém khac c6 d tinh khiét phu
hop duoc cung cip tir nhiéu hing uy tin trong va ngoai nudc.

Dung cu

Cac dung cu thi nghiém st dung trong nghién ctru bao gém: dia Petri;
micropipette va dau tip; binh tam giac 100 ml, 250 ml, 500 ml va 1000 ml;
binh Duran; éng Fancol 15 ml va 50 ml; dng Eppendorf 1,5 ml va 2 ml; que
cdy vi sinh ...

Thiét bi va may moc

Thiét bi may moéc chinh st dung thuéc Vién Nghién ctiu Khoa hoc
Mién Trung gom: Tu cidy vo trung, ti an toan sinh hoc cép II (Esco,
Singapore); may 0 nhiét kém lic rung c6 lam lanh (Eppendort, Dtic); tu sdy,
to 4am (Memmert, Dtrc); can k§ thuat chuan ndi (Sartori, Duc); thiét bi do pH
(Hanna, Romani); may vortex (BenhMarch, M¥); may khudy tir gia nhiét
(Velp, Y); may ly tim lanh da ning (Eppendort, Puc); ndi hap tiét tring
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(Hirayama, Nhat Ban), may PCR (Himedia, An b)), bé dién di, ...
MGi truong phdn ldp va nudi cdy vi ndm

e Peptone yeast glucose agar (PYGA) (g/L): Pepton 1.0 g, cao nAm men
1.0 g, glucose 2.0 g, agar 20.0 g, nudc tir dAm pha mang vé da khtr tring/nudce
mudi bién nhin tao 1000 mL. Khi 1am bd sung 5.0 mL khang sinh
(chlortetracycline/streptomycin) khi moi truong da ngudi.

e Sabouranud (g/L): Pepton 10.0 g, glucose 20.0 g, agar 18.0 g, nudc tu
dam pha mang vé di khir tring/nudc mudi bién nhan tao 1000 mL pH 6.0 -
7.0. Khi 1am b sung 0.15% penicillin, 0.15% streptomycin.

e (Czapek-Dox (g/L): Sucrose 30 g; NaNO; 2.0 g, K;HPO, 1.0 g, MgSOq,
0.5 g, KCI 0.5 g; FeS0O,0.01 g, agar: 20 g; nudc tir dam pha mang vé da khir
triung/nudc mudi bién nhéan tao: 1000 mL; pH 7.3 £ 0.2.

e Moi trudng dich chiét khoai tdy c6 bo sung agar (PDA) (g/1): khoai tay
ninh nhir trong 1 1it nudc tir ddm pha mang vé da khir tring/nuwdc mubi bién
nhan tao 200 g, dextrose 20.0 g, agar 20.0 g, pH=5.6 + 0.2. B6 sung thém
khang sinh Streptomycine khi nhiét d6 méi truong ha xudng khoang 50 °C.

Mbi truong nghién ciru diéu kién 1én men

e PDA (g/L): khoai tay 200 g; glucose 10 g; nudc tir ddm pha mang vé da
khir tring/nude mudi bién nhan tao: 1000 mL.

e Cz-D (Czapek - Dox) (g/L): saccharose 30 g; NaNO3 30 g; K;HPO, 4
g; MgSO, 6,5 g; nudc tir dam pha mang vé di khir tring/nuéc mudi bién nhan
tao: 1000 mL.

e Sa (Sabouraud) (g/L): peptone 10 g; glucose 20 g; nuéc tir ddm pha
mang vé da khir tring/nude mudi bién nhan tao: 1000 mL.

e Sal (g/L): tinh bot tan 10 g; cao nAm men 4 g; pepton 2 g; nudc tir dam
pha mang vé da khir trang/nudc mudi bién nhéan tao: 1000 mL.

e MBoi truong PI (g/L): Peptone 1 g; cao ndm men 1 g; glucose 2 g; nudc
tir ddm ph4a mang vé da khir tring/nuéc mudi bién nhan tao: 1000 mL.

MGi truong nudi cdy vi khudn kiém dinh va nam men

e LB (g/L): Trytone 10 g; cao nam men 5 g, NaCl 5 g.

e PDA (g/) : khoai tay 200 g; glucose 10 g.

Cac moi truong chuyén tir 1ong sang thach s& thém 1,5 - 2% agar va
dugc khir trung ¢ 121 °C trong 30 pht.
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Cdc loai dung dich
e Dung dich glucose 0,2 %; 2 %; dung dich saccharose 3 %.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap thu thip miu

Mau dugc 1y theo phuong phap SCUBA theo quy trinh huéng dan cua
Englisr va cong su 1997 [63]. Sir dung gau 1dy mau, 6ng xuyén thu miu traim
tich day thich hop. Thiét bi xuyén ldy miu tram tich day dugc bd tri lam viéc
trong 6ng vo dinh vi, mdi 1an xuyén khong vuot qua 30 - 40 cm. Mdi mau vat
sau khi thu duoc dung trong lo chira mau vo trung, bd sung thém glyxerol
20% bao quan lanh (d4 gel kho), van chuyén vé phong thi nghiém.

Vi tri 1§y mau: Vi tri 1§y mau duge thé hién dudi Hinh 1. Do hé dam
pha Tam Giang - Cau Hai trai dai va c6 cau trac tir pha Tam Giang dén dam
Sam - dam An Truyén - ddm Ha Trung - dam Thay T - ddm Cau Hai ndi véi
nhau, nén tai cac ddm nhé nhu ddm Sam - ¢dm An Truyén - dam Ha Trung -
dam Thay TG, cac mau tram tich dugc lay 4 diém xung quanh va 1 diém &
giita dam, roi tron chung thanh 1 mAu. Riéng pha Tam Giang va ddm Cau Hai
¢ céu tric dic biét hon, do ¢o su giao thoa nhiéu song lon va bién chay vao
nén viéc 1dy miu duoc bd tri nhu sau: Tai pha Tam Giang liy 5 mau chung:
Mau chung 1: Khu vuc giao thoa cua séng 16n, lach nho vao pha nhu song O
Lau; Mau chung 2: Khu vyc giita pha; Mau chung 3: Khu vuc giao thoa cta
song 10n, lach nho vao pha nhu séng Bo; Mau chung 4: Khu vuc giao thoa
ctia song 1én, lach nhé vao pha nhu song Huong; Mau chung 5: Khu vuc giao
thoa véi ctra bién Thuan An. Tai ddm Cau Hai ldy 4 mau chung: Mau chung
1: Khu vyc giao thoa cua cac song, subi d6 vao dam; Mau chung 2: Khu vuc
giao thoa voi ddm Thuay Ta; Mau chung 3: Khu vuc gitra ddm; Mau chung 4:

Khu vuc giao thoa véi ctra bién Tu Hién.



Hinh 2.1. Vj tri ldy mdu tai hé dam phd Tam Giang - Ciau Hai.
2.2.2. Phwong phap phan lap cic chiing vi nam tir trim tich ving dim
ph& Tam Giang - Ciu Hai

M&i mau trim tich dugc can 10g, tién hanh ddng nhat mau va sir dung
phuong phap nghién cdi st. Sau d6, mau dugce huyén phu trong 90 mL nudc
duoc 1y tai khu vuc ving 1y mau da tiét triung. Roi lac trong may lac véi toc
d6 1a 150 vong/phat trong 20-30 phat. Hon hop huyén phu sau d6 dé yén
trong 15 phat dé léng can, phén dich phia trén dugc hat 1 mL bﬁlng
micropipette va chuyén sang 6ng nghiém c6 9 mL nuéc mudi sinh 1y v
trung. Tién hanh pha loing thap phan lién tiép toi 10 va 107,

Tir dung dich ban dau va cac nong do pha lodng, ldy 1 mL dé cay vao
vao cac dia peptri (duong kinh 220 mn) chita cic moi trudng phan lap vi nAm
bién (PYGA, Sabourand, Czapek-Dox va PDA). Cac dia sau khi duoc cay
dich pha lodng s& dugc u ¢ nhiét d6 tir 28 dén 30 °C trong thoi gian 1-5 ngay
dé. Sy hinh thanh va phat trién cta khuan lac dugc theo ddi dinh ky, sau dé
tién hanh 1am thuan va luu giit chung [63] [64].

2.2.3. Phuwong phap danh gia hoat tinh khang vi sinh vat kiém dinh cia
cac chiing vi nAm phan lap dwoc

Céc ching vi nAm phén 1ap duoc nudi trong méi truong thach goc ban
dau ¢ diéu kién nhiét d6 30 °C, trong 2-5 ngay. Ddi véi cac ching vi khuan va
nam men dung 1am d6i twong kiém dinh, tién hanh hoat héa tir dng chiing gbc
trén moi truong ran, sau d6 chon mot khuan lac don dé ciy chuyén sang moi

truong 16ng va lac & 200 vong/phut tai 37 °C.
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Céc chung vi nAm phan 1ap duoc s& dugce tién hanh danh gia hoat tinh
d6i khang véi cac ching vi sinh vat gy bénh (vi khudn, nAm men va ndm
mdc) bang phuong phap dit thoi thach. Cu thé, thoi thach chira nAm phan lap
kich thudec 8 mm duoc dit 16n bé mit cac dia thach kiém tra chira vi sinh vat
gdy bénh. Vi thi nghiém danh gia hoat tinh e ché vi khuan va nim men,
méat do té bao duogc diéu chinh & mic d6 10° CFU/mL, véi nAm moc thi st
dung thoi thach c6 kich thudc twong tng vi ndm phan 1ap. Sau 1 - 2 ngay, tién
hanh quan sat va do duong kinh vong khang khuan/ khang ndm men hinh
thanh xung quanh thoi thach.

2.2.4. Phwong phap dinh danh chiing vi nam tuyén chon
e Phin loai dwa vao diic diém hinh thai

Chung vi nAm duoc nudi cdy trén moi trudng Czapek-Dox agar sau 2-
10 ngay & nhiét do 24 - 26 °C dé quan sat dac diém hinh thai khuan lac va té
bao. Tiéu ban dugc chuan bi va quan sat dudi kinh hién vi quang hoc nham
ghi nhan cic dic diém vi thé cta soi nAm va co quan sinh san. Viéc miéu ta
dugc thuc hién dua trén cac tiéu chi ctia hé thong phan loai bao gém hinh
dang soi nam, bao tr va cac co quan sinh san dac trung. Quan sat dac diém
hinh théi, cdu tao bao tir va co quan sinh san. Sau d6, dra vao khéa phan loai
ciia Domsch va Gams; Raper va Thom; Robert va cong su dé xac dinh tén
loai va didc diém phan loai ctia cac chung vi nam [64], [65], [66].

e Phan loai dua vao sinh hoc phan tir (vung gen ITS)

DNA tong s cia vi nidm dugc tach bang Kit Quick-DNA
Fungal/Bacterial Kits theo huéng dan cta nha san xuat. Sir dung cip moi
ITS1 (5°-TCCGTAGGTGAACCTGCGG-3")/ ITS4 (5°- TCCTCCGCTTATT
GATATGC-3") khuéch dai doan gen ving ITS cta vi nAm bang phuong phap
khuéch dai gen PCR [67] [68].

Cac thanh phan tham gia vao qua trinh PCR bao gdm: H,O khir ion,
PCR buffer 1X, dNTPs 200 uM, MgCl;, 2.5 mM, primer (ITS1 va ITS4) 100
umol/ ul, Taq polymerase 0.5 U/ ul, DNA 50 ng/ pl. Tién hanh khuéch dai
vung gen ITS nay chu trinh nhiét nhu sau: 95 °C/2 phut, 35 chu ky nhiét 95
°C/30 gidy, 55 °C/30 gidy va 72 °C/1 phat; 72°C/10 phut [67] [68].

Giai trinh ty vung ITS, sau d6 trinh tu gen dugc tién hanh so sanh véi
co so dit lieu Genebank trén trang web NCBI bang cong cu BLAST
SEARCH, xtr ly dir liéu bang phan mém BioEdit, xdy dung cdy phat sinh
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chung loai trén phan mém MEGA X.
2.2.5. Phwong phap xac dinh c&c thdng sé [8n men vi nAm va tao ciin chiét
e Phuong phap xac dinh cic thong s6 1én men
Budc 1. Nghién ctiru 4nh hudng ctia méi truong 1én men

5 moi trudong dugc lya chon thr nghiém gém: PDA, Czapek, Sa, Sal va
PI. Cac diéu kién 1én men khac twong tu nhau nhu: ty 1é tiép gidng 3%, nhiét
d6 28 °C, thoi gian nudi 15 ngdy. Sau 15 ngay l1én men tién hanh dinh luong
cao chiét thu dugc dong thoi khao sat hoat tinh e ché vi sinh vat kiém dinh
theo tirng loai moi trudng.

Budc 2. Nghién ctru anh hudng cua ty 18 tiép giéng

Ty 18 giéng duoc khao sat & cac mirc: 1%, 3%, 7%, 10% va 15%. Cac
diéu kién 1én men khac tuong tu nhau nhu: méi truong 1én men ké thira bude
1, nhiét do 28 °C, thoi gian nudi 15 ngay. Sau 15 ngay Ién men tién hanh dinh

luong cao chiét thu duoc déng thoi khao sat hoat tinh @re ché vi sinh vat kiém
dinh theo timg muc tiép gidng.

Budc 3. Nghién ctru dnh hudng ctia nhiét d6 1én men

Nhi¢t d6 1én men duoc khao sat & nguong 18 °C, 23 °C, 28 °C, 35 °C,
va 42 °C. Céc diéu kién 1én men khéc twong ty nhau nhu: méi trudng 1én men

ké thira budc 1, ty 18 tiép gidng ké thira budc 2, thoi gian nudi 15 ngay. Sau
15 ngay Ién men tién hanh dinh luong cao chiét thu duoc dong thoi khao sat
hoat tinh trc ché vi sinh vat kiém dinh theo timg ngudng nhiét 46 khao sat.

Budc 4. Nehién ciru anh hudng cua thoi gian 1€n men

Thoi gian 1én men duoc tién hanh khao sat sau 5 ngdy, 10 ngay, 15
ngay, 20 ngdy va 25 ngiy nudi cay. Cac diéu kién 1én men khéc twong ty nhau
nhu: moi trudng 18n men ké thira budce 1, ty 1é tiép gidng ké thira budc 2,
nhiét @6 1én men ké thira & budc 3. Sau 15 ngay 1&n men tién hanh dinh luong
cao chiét thu duoc déng thoi khao sat hoat tinh e ché vi sinh vat kiém dinh
theo tirng ngudong thoi gian 1én men.

e Tao cin chiét

Chung vi ndm tuyén chon duoc 1én men theo thong sé xac dinh, sinh
khéi chung vi nam thu duoc sau do dugc cit nhé va cho vao binh thuy tinh.
Cho dung mdi ethyl acetate (EtOAc) vao ngdp san pham vi nim, sau d6
cho vao chiét siéu am & 40 °C trong 2 gio, loc gan thu dugc dich chiét
EtOAc, qué trinh 1ap lai 4 lan. Dich chiét EtOAc dugc lam khan béng mubi
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Na;SO, sau d6 cat loai dung moi dudi ap suét giam thu lai phan cin chiét
EtOAc. Tuong ty phan cin bd cua san phdm vi nam tiép tuc dugc chiét véi
dung mo6i methanol, qué trinh thuc hién nhu véi can chiét EtOAc thu duogc
can MeOH. Cao chiét thd duogc can khdi lugng, tinh hiéu suét va bao quan
trong lo thuy tinh v6 tring & 4 °C cho dén khi tién hanh céc thi nghiém tiép
theo [69].

2.2.6. Phwong phap phan lap, phan tich héa hoc hep chat thi cap caa
chiing vi nam

Cao chiét tho thu duoc tir dich chiét ethyl acetate (EtOAc) cua ching vi
nidm dugc hoa tan trong mot luong nhod dung mdi thich hgp nhu methanol
hodc chloroform. Sau d6, tién hanh cac budc phan doan va tinh sach nham thu
nhén cac hop chét riéng biét [69] [70].

Phan doan va tinh ché cac hop chét tir cao/phan doan chiét duoc thuc
hién 4p dung cac k§y thuat sic ky bao gdm: sic ky 16p mong (TLC) dé theo ddi
va danh gia qua trinh tach, sic ky cot thuong (CC), sic ky cot nhanh voi chat
hap thy 1a silica gel (Merck), sac ky pha ddo RP-18 va sac ky Sephadex LH-20.

e Sic ky 16p méng ( TLC)

Phuong phap TLC la k¥ thuat phan tich cho két qua nhanh, dugc sir
dung phd bién nhim khao sat thanh phan hoa hoc ctia cac dich chiét ngoai bao
hodc cac phan doan thu duoc trong qua trinh tach chiét. Nguyén tac cia
phuong phép 1a dya trén sy khac biét vé do phan cuc cua cac hop chat, tir d6
dan dén sy di chuyén khac nhau trén ban mong. Pay 1a phuong phap vi luong,
c¢6 wu diém vé thoi gian phan tich ngan va hiéu qua tach twong dbi cao.

Trong k¥ thuat TLC, Silica gel dugc phu trén nén nhém hoic thay tinh.
Trong qua trinh sac ky, xay ra su canh tranh hap phu giira dung méi va cac
chat phan tich trén bé mat chat phap phu. Khi dat duoc trang thai can bang,
cac hop chét s& phan bd tai nhitng vi tri khac nhau trén ban méng, gilp cho
viéc nhan dién va danh gia dinh tinh thanh phén.

e Sic ky cit (CC)

Phuong phap nay duoc ap dung rong rdi dé phan doan, phan tach, tinh
ché cac hop chit dua trén sy khac biét vé do phan cuc hoac kich thudc phan
tir ctia cac hop chét can phan tich. Qua trinh phan 1ap cac chat duoc thuc hién
bang cot sic ky str dung chit pha tinh nhu silica gel hodc Sephadex, két hop
véi cac hé dung moi rira giai phu hop.
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Phan tich héa hoc cua cac hop chét sau khi tinh ché duoc xac dinh béng
cac phuong phap phan tich phd hién dai, chang han nhu phd héng ngoai (FT-
IR), pho khéi lugng (ESI-MS), pho khdi luong phan giai cao (HR-ESI-MS),
cung voi cac ky thudt cong huong tir hat nhan 'H-NMR, 3C-NMR, DEPT
(ph6 mot chiéu) va COSY, HSQC, HMBC, NOESY (ph hai chiéu).

Phé khdi duoc ghi nhan trén hé thiét bi Quadrupole LC/MS cua Agilent
Technologies theo ché d6 ion hoa phun dién tir (ESI). Cac phd NMR duoc do
trén may Bruker Avance 600 (600 MHz), st dung TMS lam chit chuan noi
tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam

Do quay cuc duoc xac dinh biang may Jassco P-2000, trong khi diém
noéng chay duoc do trén thiét bi Mel-Temp 3.0 (Thermo Scientific).

e Sic ky léng hiéu niing cao diéu ché (Preparative High Performence
Liquid Chromatography, Prep - HPLC)

Prep-HPLC 1a k¥ thuat hién dai trong qua trinh tinh sach va thu nhan
cac hop chét thir cap. Phuong phap nay cho phép phan giai cac chat dya trén
su khac biét vé ban chat vat 1y cac hop chat nhu d6 phan cuc, kich thudc phan
tur cling nhu a1 lyc voi pha tinh.

Pé toi wu hoa diéu kién phan tach, can tién hanh khdo sat trudc cac
thong s6 nhu hé dung mai, thoi gian luu va téc do dong bang cach chay thir
v6i lwong miu nho. Sau khi xac dinh duge diéu kién phu hop, tién hanh tang
luong mau nap (thuong gap 2—5 lan) va lap lai qua trinh sic ky cho dén khi
thu duoc luong chit mong mudn hoic sir dung hét mau ban dau.

2.2.7. Phwong phap danh gia hoat tinh @6i khang vi sinh vat kiém dinh
ciia cao chiét va hep chat
e Doi véi cao chiét

Mau thir duge danh gia theo phuong phap pha lodng da nong do (broth
microdilution) dua trén huéng dan cua Andrews JM [71]. Thong qua gia tri
MIC - ndng d6 trc ché tdi thiéu, s& cho phép xac dinh mirc d6 trc ché vi sinh.

Mau thtr ban dau dugc hoa tan trong DMSO va pha lodng thanh diy 8
noéng do giam dan, bao gom: 256; 128; 64; 32; 16; 8; 4 va 2 ug/mL. Huyén
phu vi sinh vat kiém dinh (vi khuan hodc nam) dugc chuan bi véi mat do
khoang 5x10° CFU/mL. Tién hanh thi nghiém bang cach thém 5,12 puL dung
dich miu (10 mg/mL) vao giéng dau tién chira 100 pL méi truong LB, sau do

thuc hién pha lodng ndi tiép theo ty 1& 1:2 sang cac giéng tiép theo (mdi giéng
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chtra 50 pL mdi trudng) cho dén khi dat ndong d6 thip nhét 1a 2 pg/mL. Tiép
theo, bd sung 50 pL huyén phu vi sinh vat vao mdi giéng va o & 37°C. Mdi
thi nghiém duoc lap lai 3 1an (n = 3).

Sau thoi gian U, sy phat trién cua vi sinh vat duoc danh gia thong qua
d6 duc ctua méi truong, do tai budc séong 610 nm bang may quang phd
(Biotek). Dit liéu thu dugc dugc xir 1y bang phan mém GraphPad Prism [71].
DPbi chung duong st dung khang sinh kanamycin d6i véi vi khuan va
cycloheximide ddi véi nam.

e Doi véi hop chit

Ciing tuong tu nhu ddi voi cao chiét, mau ther dugc hoa tan trong
DMSO va pha loang theo day néng do giam dan gém: 256; 128; 64; 32; 16; 8;
4 va 2 pg/mL. Huyén phu vi sinh vat kiém dinh (vi khuan hodc nim) duoc
chuan bi voi mat d6 khoang 2 x 105 CFU/mL. Trong qua trinh thi nghiém,
5,12 pL dung dich miu (ndng d6 10 mg/mL) duoc thém vao giéng dau tién
chtra 100 pL méi trudng LB, sau d6 tién hanh pha lodng néi tiép theo ty 1¢ 1:2
sang cac giéng ké tiép (mdi giéng chira 50 pL mdi trudng) cho dén khi dat
ndéng do thap nhat 1a 2 ug/mL. Tiép theo, bd sung 50 uL huyén phu vi sinh
vat vao mdi giéng va u & 37°C trong 24 gid. Mdi thi nghiém duoc thuc hién
lap lai 3 1an (n = 3). Trong 46, ciprofloxacin duoc st dung lam d6i chung
duong dbi véi vi khuan va cycloheximide duge dung cho nam.

2.2.8. Phwong phap xir Iy sé liéu nghién ciru

Toan bd thi nghiém dugc tién hanh 13p lai 3 1an va sé liéu dugc ghi
nhan bang céach tinh gia tri trung binh + do léch chuan qua phan mém
Microsoft Excel 2016.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. KET QUA PHAN LAP VA TUYEN CHON CAC CHUNG VI NAM
CO HOAT TINH UC CHE MOQT SO CHUNG VI SINH VAT KIEM
PINH TU TRAM TiCH PAM PHA TAM GIANG - CAU HAI

TU cic mau tram tich thu thap tai cac vi tri léy mau nhu di liét ké &
muc 2.2.1, d phan 1ap duoc 106 khuan lac (chung) c6 hinh thai vi nAm trén 4
loai médi truong dic trung cho phan 1ap vi bién va ven bién (PYGA,
Sabouranud, Czapek-Dox, PDA) theo thi nghiém d3 néu & muc 2.2.2. Két qua
phan 1ap cho thay trén moi truong Sabouranud phan lap duoc nhiéu khuan lac

vi nAm nhat, hinh thai, mau sic khuan lac da dang nhét, tiép theo 1a dén moi
truong PDA, Czapek-Dox, va it nhat 1a méi trudng PYGA (Hinh 3.1).

= e 3 - \ N

Hinh 3.1. Hinh dnh vi ndm trén 4 moi truong phén ldpTai dam pha Tam Giang -
Cau Hai, d0 min & khu vue gﬁn clra bién va rung ngap man co gia tri cao hon
so v6i cac diém khéac trong dAm pha, cac diém gan voi cac clra song ¢6 do
min bién dong cao phu thudc vao timg mia. Mia mua, do min nam trong
khoang: 11.000 mg/L TDS, mua khé: 753 - 25.950 mg/L TDS (Béo céo téng
két dé tai VAST.NDP.13/14-15). Trong thi nghiém nay, ching t6i 14y mau
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vao thoi diém giao mua dé co thé thu dugc nhidu vi ndm trong cic mau
nghién ctru (tram tich), ndng d6 mudi trong cadc moi trudng phan lap da
duoc thiét 1ap & cac ty 16 0,5 %; 1,5 %; 2,5 % va 4,0 %.

Két qua cho thdy, v6i cac moi trudng c6 ndng do mubi 0,5 % va 4,0 %
khong ghi nhan sy phét sinh cta vi nAm. O ndng d6 1,5 % c6 sy xuat hién
nhung khong da dang trong khi d6 ¢ ndng d6 2.5 % xuét hién nhiéu va da
dang. Diéu nay c6 thé dugc giai thich boi sy chénh 1éch ap sudt tham thiu
giita moi truong nudi cdy va diéu kién séng ty nhién ciia cic vi nam trong
tram tich ¢Am ph4. Nong d6 mudi qua thip hodc qua cao co thé anh hudng
dén qua trinh trao d6i chat, cn bang ion va hoat dong enzyme cia té bao
nam, tir 46 han ché kha nang sinh truong va phat trién [23]. Nhiéu nghién ctru
da chi ra rang cac vi nAm c6 nguon gbc tir mdi truong bién va ving nudc lo
thuong thich nghi tot & khoang d6 man trung binh, gitp duy tri 4p suat thim
thau 6n dinh va tao diéu kién thuan loi cho qué trinh sinh tong hop cac chit
chuyén héa thr cap [35] [18]. Nhu vay nong do mudi 2,5% duoc lya chon 14
ngudng ty 18 mudi thich hop cho méi trudng nudi cay vi nAm.

Sang loc hoat tinh dbi khang ctia 7 ching vi sinh vat kiém dinh (2
chung vi khuan Gram dwong va 4 chiing vi khuan Gram am) véi 106 chung vi
nam phan 1ap dugc cho thay, 05 ching vi ndm ddi khang véi B. cereus ATCC
11778, trong d6 01 chung d6i khang ca B. cereus ATCC 11778 va P. putida
ATCC3326K1, 01 ching d6i khang ca B. cereus ATCC 11778 va S. aureus
ATCC 6538; 02 chung dong ddi khang S. aureus ATCC 6538 va P. putida
ATCC3326K1; va 01 ching dong dbi khang B. cereus ATCC 11778, S.
aureus ATCC 6538, P. putida ATCC3326K1, va S. typhimurium ATCC
14028, chung nay ki hiéu 1a TG3-SaN5, dugc phan 1dp & pha Tam Giang, vi
tri thu mau trAm tich giita ddm. Viéc chi c6 mot s6 lwong nho ching vi ndm
biéu hién hoat tinh d6i khang 1a hién twong thuong gip trong cac nghién ciru
sang loc vi sinh vat tor moi truong ty nhién. Mac du nhiéu chung vi nam co
kha ning sinh tong hop cac chat chuyén hoa thr cip, nhung khong phai tat ca
cac hop chat nay déu co6 hoat tinh khang khuan hoic dugc biéu hién trong
diéu kién nudi cay khao sat [72]. Kha ning d6i khang manh cuia ching TG3-
SaN5 cho thay chiing nay c6 tiém ning sinh tong hop cac hop chat thir cap co
hoat tinh sinh hoc voi phd khang khuan tuong d6i rong. Piéu nay dic biét c6

y nghia trong bdi canh nhu ciu tim kiém cic hop chat khang sinh méi tir
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ngudn vi sinh vat ty nhién ngay cang gia ting nham dbi pho véi tinh trang
khang khang sinh ctia vi khuan gy bénh [73].

Mit khac, ching TG3-SaN5 dugc phan 1ap tir mau trAm tich khu vuc
giita ddm pha Tam Giang, noi thudng chiu tac dong dong thoi cua cac yéu td
moi trudong nhu bién dong do man, ham lugng chit hitu co va su canh tranh
sinh hoc gitra cac quan thé vi sinh vat. Nhitng ap luc sinh thai ndy c6 thé thuc
day vi ndm phat trién cic co ché canh tranh, trong d6 c6 kha ning san sinh
cac hop chit khang khuan dé gianh uu thé sinh ton [37]. Vi vdy, viéc lya chon
chung TG3-SaN5 dé dinh danh va nghién ctru phan 1ap cac hop chat thir cip
1a hoan toan phu hop va c6 co s¢ khoa hoc.

Chung TG3-SaN5 c6 biéu hién kha ning trc ché lai voi 4 chung vi sinh
vat kiém dinh nén duoc lva chon dé dinh danh xac dinh tén loai va phan lap
hop chét tht cap (Hinh 3.2).

Bang 3.1. Céc ching vi ngm phan Igp cd hoat tinh déi khang (D - d = mm)

- Chiing kiém dinh c
. B. cereus S. aureus E. ol P. putida S. typhimurium E. aerogenes abicéns
i‘l‘l‘;ﬁgl@p A | ATccesss | Gl Sa6KL | RGO 14028 e ATCC
1 CH3-SaNG6 10,3+2,1 - - - - - -
2 HT-SaN5 11,0£3,6 | 150+0,6 - - - - -
3 TG3-PDN1 210+1,0 - - - - - -
4 TG2-SaN2 - 10,0+ 3,6 - 13,0+ 3,6 - -
5 TG2-SaN3 20,3+0,6 - - - - - -
6 TG3-SaN3 14,7+ 0,6 - 20,7+2,0 - - -
7 TG3-SaN4 - 12,0+0,6 - 10,0+£1,0 - - -
8 TG3-SaN5 17,3+0,6 | 23,0+1,0 - 200+10 | 180+1,0 - -

@
S..aureus
ATCC 6538

'\

TG3-SaNs
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P

/ S. typhimurium ?

P. putida
3326K1

ATCC 14028

TG3-SaN5

~ ——
R ——

Hinh 3.2. Péi khang ciia TG3-SaN5 vdi 4 logi vi khudn kiém dinh
3.2. KET QUA PINH DANH MOT SO CHUNG VI NAM CO HOAT
TINH CAO PUQC TUYEN CHON

3 chung vi nam co hoat tinh ddi khang cao nhét duoc lua chon dé dinh
danh bang hinh thai va sinh hoc phan t. Cac chung gém HT-SaN5, TG3-
SaN3, va TG3-SaN5. Két qua dinh danh hinh thai cac chung nghién ctru duoc
thé hién duéi Bang 3.2.
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Bing 3.2. Bing phén logi vi ndm bang hinh thdi khudn lac va bao tir

Ki hiéu | Hinh thai khuan . L Hinh anh khuan . . L
i Hinh thai bao tir Hinh anh bao tir Tén loai
chung lac lac
HT-SaN5 | Khuan lac  hinh | Cudng sinh bao tir tran Aspergillus niger
thanh  trén  moi | kich thudc thudc thay

treong Czapek thach
sinh truéng nhanh,
dat 50 - 6,0 cm/7
ngdy & 25 °C, bé
mit khuan lac tao
cac khia hinh tia
nhe, xop bdng dang
len véi hé soi nén
mau tring xen lan
mau vang, mang
nhidu cic cau trac
sinh bao tor ¢ vung
trung tam. Luc dau
c6 mau luc nau tdi

sau chuyén sang

d6i, thudong tir 500 - 900
um nhung co thé 2 -
3mm, thanh day khoang
1 pm, nhung c6 thé dén
2,0 um, nhan; bong hinh
ciu hodc g::?m cau, kich
thugc thay dbi, 25 - 50
um duong kinh nhung
thudng sap xép tir 10 - 70
um hodc 80 um; thé binh
hai tﬁng, bao phu toan bd
bé mat bong; & cac bong
nho thuong chi c¢6 1 thé
binh sinh ra trén 1 cuéng,

nhu vach ngan ngang, co
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mau nau chocolate;
mat trai khdng mau
hodc tao vung co
mau vang sang sau
chuyén sang mau
nau dén nau do khi
gia; c6 mui nhe nhu
mui son é&te hoac
mii ndm rom; giot
tiét khong c6 hodc
it.

mau niu dam. Cudng thé
binh thuong 10 - 20 um X
45 - 7,0 um nhung sip
xép tir <5 - 40 pm x 3,0 -
4,0 um; bao tir tran hinh
cau, gan cau, nhin dén
rap di thuong, kich thudc
thay d6i 3,5 - 5,0 pm
hodc tham chi dén 6,0
um nhung hau hét 4,0 -
4,5 um.

TG3-
SaN3

Khuan lac trén moi
truong Czapek thach
phat trién nhanh, 4,5
- 5,5 cm/10 ngay &
nhiét d6 25 °C, xdp
bong; dau sinh bao
ttr tran hinh tia hodc
t€ ra thanh vai cot

long, mau xanh luc

Cudng sinh bao tir tran
nhin dén gai rap, khong
mau, kich thudc 80 -1500
pm X 6,5 - 21 pum; bong
hinh cau, gan cau, qua 1¢
hoac hinh thuon dai, kich
thuée 16 - 50 um rong.
Thé binh 1 tang, 2 tang

hodc ca hai co6 cung trén

Aspergillus oryzae
(Ahlburg) Cohn
var. effusus
(Tiraboschi) Ohara
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hoac vang chanh, h¢
sg1 ndm mau trang;
giot ti€t cd mau

vang nhat.

mot bong, cuéng thé binh
bao pha hau khip bé mit
bong, kich thudc 5,2 - 36
um x 2,5 - 9,5 pm; thé
binh 4,0 - 14 um x 2,5 -
7,0 um, khong mau dén
mau vang nhat; thé binh
ctia du mot ting bao phu
Y, dén toan bo bé mit
bong. Bao tir tran hinh
cau, gén cAu, trung, kich
thuoc 2,8 - 6,2 um rong,

v6i bé mat nhan dén rap.

TG3-
SaN5

Khuén lac trén méi
truong Czapek phat
trién nhanh, 5,0 - 6,5
cm/10 ngay & nhiét
d6 25 °C, h¢ sgi nam
miau  trang, mAau

vang nhat, mau

Cudng sinh bao tur tran
thua thot, thuong don
ddc chi mot thé binh hodc
tao thanh vong 1 tang
gdm 2 - 3 thé binh. Thé
binh thon nhon hoac hinh
thudn dai, kich thudc 8,0

Talaromyces
stipitatus (Thom)
C. R. Benjamin
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héng dén @6 nhat;
giot tiét tao thanh
giot nho, mau vang
nhat; mat trai mau
nau cam dén mau
cam xam.

-35 um x 1,8 - 2,8 um,
nhin. Bao tir trin hinh
elip dén hinh tru tron,
kich thuéc 4,0 - 7,5 x 2,5
- 4,5 um, nhan, khong
mau, tao thanh chudi don
ngan. Thé qua tGi hinh
cau, mau vang nhat, hinh
thanh sau 10 - 14 ngay,
nhiéu, tao thanh mot 16p
trén bé mit khuan lac,
kich thuéc 150 - 380 um;
tai bao tir (asci) tao
chudi, hinh gan cau, 7,0 -
8,3x6,3 -7,2 um, khong
mau; bao tr tw
(ascospore) hinh elip véi
1 go xich dao, nhan,
khéng mau, 4,0 - 4,8 x
2,5-3,2 um.
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03 chung vi nam duoc dinh loai dua trén nho k¥ thuat sinh hoc phan tu.
DNA téng s6 cua cac chung duoc tach, tinh sach va kiém tra béng dién di trén
gel agarose 1% (Hinh 3.3a). Band dién di cho thdy DNA sach, khong c6 hién
tugng dut gdy va ty 16 A260/A280 do bang may quang pho 1a 1.82, 1.83, va
1.82 twong ung voi cac ching HT-SaN5, TG3-SaN3, va TG3-SaN>5, véi gia
tri trén cho thiy san phim DNA téng s da dap tng yéu cau dé tiép tuc tién
hanh qua trinh PCR véi cac diéu kién dugc mo ta trén phan phuong phap. Sau
khi qué trinh PCR két thiic, san pham khuéch dai ving gen ITS dugc kiém tra
trén gel agarose 1% thu duoc 01 bang sang ro, dac hiéu, cé kich thude ~ 250
bp so voi maker, phu hop véi san phém du kién (Muc 4 - Phu luc). Trinh tu
gen dugc xac dinh trén may giai trinh ty (ABI PRISM 3100, Applied
Bioscience).

Trinh tu gen duoc xir Iy bang phan mém Bioedit va so sanh vdi co so
dir ligu cua NBCI thong qua cong cu BLAST
(www.ncbi.nlm.nih.gov/BLAST/). Két qua thu dugc cho thay trinh tu gen ITS
ctia chung HT-SaN5 ¢6 d6 tuong dong 100% véi loai Aspergillus niger ching
IRIFREABY, ching TG3-SaN3 c6 do twong dong 100% véi loai Aspergillus
oryzae ching 79-SQU, va ching TG3-SaN5 c6 do tuong déng 100% véi loai
Talaromyces sp. ching PPLF1, 97.33% véi loai Talaromyces stipitatus chung
2RA1 trong ngan hang gen NCBI. Trinh tu gen va két qua so sanh trinh tu 3
ching duogc trinh bay trong phﬁn Phu luc 1. Nhu vay, tur két qua dinh danh
hinh thai va dinh danh bang sinh hoc phan tir ¢6 thé khang dinh ching HT-
SaN5 la Aspergillus niger, ching TG3-SaN3 la Aspergillus oryzae, va ching
TG3-SaN5 la Talaromyces stipitatus.
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— Aspergillus niger strain F1
52

98 — Aspergillus niger strain IRIFREABS

00 HT-SaN5

— 1G3-5aM3

99

— Aspergillus oryzae isolate 79-5QU

Talaromyces sp. HN21-3C

Talaromyces sp. isolate A 1.15

52 Talaromyces sp. ZH154

46 — Talaromyces sp. strain PPLF1

98

— TG3-5aM5b

Hinh 3.3. Cay phan logi 3 ching vi ndm tuyén chen

Cay phat sinh chung loai dugc xay dung dua trén trinh ty vung ITS cho
thay cac ching vi nAm phan lap tir trim tich dam pha Tam Giang — Cau Hai
thudc hai chi chinh 1a Aspergillus va Talaromyces. Pay 14 hai nhom vi nim
thuong gip trong cac hé sinh thai bién, ven bién va tram tich, déng thoi duoc
ghi nhan 1a ngudn sinh tong hop phong pht cac hop chét thir cip c6 hoat tinh
sinh hoc [74] [75].

Trong nhom Aspergillus, chung TG3-SaN3 tao thanh mot nhanh riéng
cung vai Aspergillus oryzae isolate 79-SQU véi gia tri bootstrap dat 99%, cho
thiy su twong dong di truyén rat cao gitta hai trinh ty. Gia tri bootstrap 16n
hon 70% thudng dugce xem 1a bang chimg dang tin cdy cho mébi quan hé phat
sinh ching loai [76]. Do d6, két qua nay cho thdy TG3-SaN3 c6 kha ning
thudc hodc co quan hé rat gan véi loai A. oryzae. Pay 14 loai vi nim c6 ¥

nghia quan trong trong cong nghiép thyc pham va cong nghé sinh hoc nho



35

kha ning sinh tong hop nhiéu enzyme ngoai bao nhu amylase, protease va
lipase [77].

Tuong tu, ching HT-SaN5 dugc xép cung nhanh véi Aspergillus niger
strain IRIFREAB9 v&i gia tri bootstrap 99%, chimg t6 muc d6 twong dong
cao vé trinh ty ITS. Tuy nhién, nit phan nhanh lién két gitra nhom A. oryzae
va nhom A. niger chi dat gia tri bootstrap 53%, phan anh sy hd tro thong ké &
murc trung binh cho mdi quan hé giita cac nhom trong chi Aspergillus. Mic du
vy, su phan nhom riéng biét cia HT-SaN5 véi chung tham chiéu A. niger
van dugc hd tro manh mé, cho phép dinh danh ching nay thudc nhom
Aspergillus niger [78].

Mot diém dang chi ¥ 1a ching tham chiéu Talaromyces sp. HN21-3C
nam & vi tri trung gian gitta nhom Aspergillus va cac nhom Talaromyces con
lai. Piéu nay c6 thé xuat phat tir mirc do trong dong twong ddi cao cia ving
ITS gitta mot s loai thudc ho Trichocomaceae hodc do sé luong trinh tir
tham chiéu duoc st dung trong phan tich con han ché. Samson va cong su
trong cong bd vao nam 2021 cho rang ving ITS d6i khi chua di kha nang
phan tach hoan toan céc loai gan nhau trong chi Talaromyces va can két hop
thém cac chi thi phan tir khac nhu BenA, CaM hodc RPB2 dé nang cao do
phan giai [79].

Trong nhdm Talaromyces, chiing TG3-SaN5 tao thanh mdt nhanh riéng
cung v4i Talaromyces sp. strain PPLF1 véi gia tri bootstrap rat cao (96%).
Két qua nay cho thdy TG3-SaN5 c6 quan hé phat sinh gan giii véi cac ching
thudc chi Talaromyces. Nguoc lai, nhanh chira Talaromyces sp. ZH154 va
Talaromyces sp. isolate A.1.15 chi duoc hd tro boi gia tri bootstrap 35%,
phan anh d¢ tin cdy thip ctia mdi quan hé giita hai trinh tu nay. Theo Hall
(2013), cac nut c6 bootstrap dudi 50% thuong khong dugc xem 1a ¢ su hd
tro manh va can duoc dién giai than trong [79].

Nhin chung, cdy phat sinh ching loai cho thdy ba ching nghién ctru
dugc phan bd vao hai nhom phan loai khac nhau. Chung TG3-SaN3 ¢6 quan
hé gan giii v6i Aspergillus oryzae, chung HT-SaN5 gan vé6i Aspergillus niger,
trong khi ching TG3-SaN5 thuoc nhom Talaromyces sp.. Su phan tach ro
rang giita hai chi Aspergillus va Talaromyces pht hop véi hé théng phan loai
hién dai cua 16p Eurotiomycetes [78]. Két qua nay khong nhitng gop phan xac
dinh vi tri phan loai ctia cic chung vi nAm phan 14p ma con 13 co sé cho cac



36

nghién ctru tiép theo vé kha ning sinh tong hop cac hop chat ¢ hoat tinh sinh
hoc tir cac chiing vi ndm c¢6 ngudn gde tir trAm tich dAm pha Tam Giang — Cau
Hai.

Két qua dinh danh trén cho thiy chung HT- SaN5 va TG3-SaN3 thudc
chi Aspergillus va chung TG3-SaN5 thudc chi Talaromyces, ching thudc
nganh Ascomycota - day 1a nganh ghi nhan duoc nhiéu ching vi ndm nhét &
bién theo nghién ctru ciia Manohar va cac cong su [72]. Pang cha ¥, c4c chi
Aspergillus va Penicillium thuong duoc cong bé 1a chi san sinh ra da dang céc
hop chét thtr cap co hoat tinh sinh hoc cao [73] [79].

3.3. KET QUA XAC PINH CAC PIEU KIEN LEN MEN THICH HQP
CHUNG VI NAM TALAROMYCES STIPITATUS

Trong 3 chung dinh danh, ching Talaromyces stipitatus (TG3-SaN5)
duoc lua chon dé tién hanh nghién ctru cic thong sb 1én men nham thu hdi
luong cao chiét chat luong tt, dap tng cho qua trinh phan 1ap hop chit do c6
hoat tinh manh nhat va d6i khang dong thoi 4 chung vi khuan kiém dinh.

Lén men chim 1a phuong phap pho bién dugc st dung dé nghién ctu
thu hoi cac chat chuyén hoa thir cap, bao gom khang sinh va cac hop chat co
hoat tinh sinh hoc. Uu diém cta phuwong phap nay 1a tién hanh 1én men long
trong binh kin dam bao vo trung va tranh bi 1y nhiém. Viéc tdi wu hoa va
kiém soat cac thong sb 1én men thich hop dong vai trd quan trong trong viéc
nang cao hiéu suat sinh tong hop cac hop chat mong mudn.

Céac diéu kién len men quan trong thuong dugc nghién ctru 1a thanh
phan moi trudng, ty 18 gibng ban dau, nhiét do va thoi gian 1én men. Trong
d6, ngudn carbon va nito 1 cac yéu to dinh dudng thiét yéu, quyét dinh dén
kha ning sinh trudng va sinh tong hop chat chuyén hoa ctia vi nim. Nhiéu
nghién ctru d chi ra rang cung modt ching vi nAm nhung khi nudi ciy trén cac
moi truong khac nhau co thé cho sinh khéi va hoat tinh sinh hoc khac biét
dang ké.

Nhiét d6 ciing 12 yéu t6 quan trong, anh huong truc tiép dén hoat tinh
enzyme, tdc do trao ddi chat va sy phat trién cta vi sinh vat. O nhiét do cao,
khi CO: sinh ra dé thoat ra khoi mdi truong, 1am thay ddi trang thai can bang
cua h¢; trong khi do, & nhiét do thép, mot s6 chét co thé khong hoa tan hoan
toan, anh huong dén hiéu qua 1én men. Vi ndm phat trién binh thuong &
khoang nhiét tir 10 - 30 °C va sinh truong, phat trién tot nhat trong khoang 25 - 32°C.
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Bén canh d6, thoi gian 1én men ciing can dugc xac dinh phu hop dé thu

nhan tdi da cac chat chuyén hoa thi cap. Do dic diém thanh té bao chira

chitin, vi nam thuong cé toc do sinh truong cham hon so véi vi khuan, va qua

trinh tich Iy cic hop chat thir cp c6 thé kéo dai tir 15 - 20 ngay hodc 1au
hon, tiiy thudc vao tirng chung cu thé [80] [81] [82].
Thir nghiém cac théng sb 1én men dugc thuc hién nhu phan phuong

phap mo ta. Két qua thé hién dudi Bang 3.3, Bang 3.4. Két qua thu dugc cho

thay ching Talaromyces stipitatus 1én men thich hop nhat ¢ cac diéu kién:

mdi trudng PDA, ty 1¢ gidng 3%, nhiét d 28 °C, va thoi gian 1én men 15 ngay.
Bdng 3.3. Tong hep cac thong sé 1én men dnh huong dén khéi lwong cao chiét vi
nam Talaromyces stipitatus (g/L)

Anh hwéng ciia méi truong 18n men

1 Cz-D Pl Sa PDA Sal
0,312+0,3/0,390+0.6 | 1,210+0,2| 1,846 £0,5| 0,180 +0,1
Anh hiéng ciia ty 1é giong ban dau
2 1% 3% 7% 10% 15%
0,368 +0,4|1,815+0,2|1,646+0,2|1,537+0,1|0,933+£0,3
Anh hwong cua nhiét do lén men
3 18 °C 23°C 28 °C 35°C 42 °C
0,311+0,1/0,497+0,1/1,832+0,3|1,088+0,5|0,795+0,4
Anh hwong cia thoi gian 1én men
4 5 ngay 10 ngay 15 ngay 20 ngay 25 ngay
0,125+0,2 0,766 +0,4 | 1,843+0,3| 1,689 +0,3 | 1,543 +0,6

Bdng 3.4. Tong hep cac thdng sé 1én men dnh hudng dén hoat tinh gic ché vi khudn
Kiém dinh ciia cao chiét vi négm Talaromyces stipitatus

(D-d=mm)
1 Moi truong lén men
B. cereus P. putida S. aureus S. typhimurium
ATCC 11778 3326K1 ATCC 6538 | ATCC 14028
Cz-D 12,8 +0,3 18,2+ 0,6 20,7 £0,6 15,2+ 0,6
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Pl 12,8+0,4 19,3+0,5 23,3+£0,6 16,4+ 0,6
Sa 17,5+ 0,5 20,3+£0,5 23,31£0,6 18,7+ 0,6
PDA 179+0,8 21,7+0,2 27,7+0,6 19,2+0,6
Sal 16,8+ 0,3 20,3+1,1 26,3+0,6 18,1+1,0

Ty 1é giong ban ddu
B. cereus P. putida S. aureus S. typhimurium
ATCC 11778 3326K1 ATCC 6538 | ATCC 14028
1% 54+0,6 6,9+0,3 10,7+£0,6 9,2+0,6
3% 17,3+0,2 20,5+0,5 23,6 +0,3 18,5+ 0,6
7% 16,8+ 0,5 20,0£1,0 22,5+0,3 179+0,3
10% 15,8+ 0,6 18,6 +0,6 20,2+0,5 15,8+ 0,2
15% 15,8+ 0,9 18,5+0,3 20,3105 155+0,5
3 Nhiét do lén men
B. cereus P. putida S. aureus S. typhimurium
ATCC 11778 3326K1 ATCC 6538 | ATCC 14028
18 °C 52+0,3 155+0,3 18,6 £0,2 11,2+0,2
23°C 10,3+0,5 18,4 +0,2 20,6 £ 0,4 13,1+0,6
28 °C 16,9+ 0,4 20,8 +£0,7 23,2+0,5 18,0+ 0,3
35°C 12,6+ 0,3 16,3+ 0,3 16,4+0,3 155+0,2
42 °C 6,5+0,5 13,1+0,1 12,1+0,6 10,3+£0,2
4 Thoi gian lén men
B. cereus P. putida S. aureus S. typhimurium
ATCC 11778 3326K1 ATCC 6538 | ATCC 14028
5 ngay 6,5 £0,2 12,6 +0,6 13,8+0,2 12,8 +0,6
10 ngay 10,3+0,5 155+0,5 15,6 +0,5 13,6 +0,2
15 ngay 17,2+0,3 212+0,6 253+0,3 18,4+0,5
20 ngay 13,8+0,2 143+0,1 18,6 £0,2 12,8 0,2
25 ngay 13,4+0,6 12,8 0,2 16,5+0,3 12,3+0,3
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3.4. KET QUA PHAN LAP HQP CHAT THU CAP TU CHUNG VI
NAM TUYEN CHON

Dich I&n men vi ndm Talaromyces stipitatus duoc chiét 3 lan bing
dung mai ethyl acetate, cat loai dung méi dudi 4p suat thap, bang may co
quay, thu duoc can chiét ethyl acetate. Can chiét ethyl acetate nay phan tach
trén cot sic ki silica gel 4p dung hé dung méi gradien n-hexane/acetone
(100/0 — 0/100 v/v), gop cac phan c6 sic ¢6 TLC tuwong tu nhau thu duoc 3
phan doan lan luot 1a N5A, N5B, va N5C. Tiép tuc tién hanh tach phan doan
N5B, sir dung cot sic ky RP-18 (pha dao), hé dung méi st dung la
acetone/nudc (2/1, viv) gop céc phan cé sic dd TLC twong tuw nhau nhan duoc
bén phan doan nhoé hon dugc ki hiéu 1a N5B-1, N5B-2, N5B-3, va N5B-4.

Tién hanh phan tach cac phan doan trén bang sac ky léng hiéu ning cao
HPLC (thuc hién trén hé HPLC Agilent 1260 két ndi véi cot HPLC J’sphere
H-80, 250 mm x 20 mm) hé dung mdi rira giai 95% methanol trong nudc, pha
dong c6 tdc d6 dong 3 mL/phat). Pdi véi phan doan N5B-3 thu nhan lai dugc
hop chat 1 (5.2 mg, tR 42.9 phat). Poi véi phan doan N5B-2 nhan duoc 4
phan doan nho hon dugc ki hiéu la N5B-2.1, N5B-2.2, N5B-2.3, va N5B-2.4.
Sau d6, tir phan doan N5B-2.1 thu duoc hop chat 2 (3.5 mg, tR 91.1 phut),
hop chit 3 (5.3 mg, tR 104.5 phut), hop chat 4 (4.6 mg, tR 109.6 phat). Phan
doan N5B-2.4 thu dugc hop chét 6 (5.2 mg, tR 39.1 phut). Phan doan N5B-
2.3 duoc &p dung véi hé dung moi 98% methanol trong nude thu dugc hop
chat 5 (5.5 mg, tR 52.6 phut).

Phan doan N5C dugc tién hanh phan tach trén cot RP-18, &p dung hé
dung mai acetone/nudc (2/1, v/v) gop cac phan co sic d6 TLC tuong ty nhau
nhan dugc 2 phan doan nho hon duogc ki hiéu la N5C-1 va N5C-2. Sau do,
phan doan N5C-1 dugc tién hanh phan doan bang cot sic ki pha thuong ap
dung hé dung méi n-hexane/ethyl acetate (5/1, v/v) gop cac phan cé sic dd
TLC tuong tu nhau nhan duogc 4 phan doan nhé hon duoc ki hiéu la N5C-1.1,
N5C-1.2, N5C-1.3, va N5C-1.4. Phan doan N5C-1.2 véi hé dung moi rira giai
55% methanol trong nuéc thu duoc hop chat 7 (3.7 mg, tR 38.2 pht). Hop
chat 8 (6.7 mg, tR 32.9 phat) thu duogc tir phan doan N5C-1.4 nho phan tach
trén HPLC. So d6 phan 1ap cac hop chat dugc mé ta dudi Hinh 3.4.

Két qua phan lap cho thay chung vi ndim Talaromyces stipitatus c6 kha

nang sinh tong hop nhiéu hop chat tht cip véi dd phan cuc khac nhau. Viéc
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st dung ethyl acetate dé chiét xuat dich 1én men 13 Iya chon phu hop do dung
moi nay c6 kha ning hoa tan tot nhiéu nhom chat chuyén héa thir cip cua vi
nam nhu polyketide, terpenoid, steroid va cac dan xuat phenolic, ddng thoi d&
dang loai bo dudi ap suat giam dé thu nhan cao chiét tho [78]. Qua trinh phan
tach két hop giita sic ky cot pha thuong silica gel, sic ky pha ddo RP-18 va
sic ky 1ong hiéu ning cao ban diéu ché (semi-preparative HPLC) di cho phép
phan tach hi€u qua cac hop chit dya trén sy khac biét vé do phan cuc, kha
nang hap phu va thoi gian luu. Pay 1a phuong phap phan 1ap dugc ap dung
phd bién trong nghién ctru cac hop chét tu nhién tir vi sinh vat nham thu nhan
cac chat & do tinh sach du cho viéc xac dinh cdu tric bang cac phuong phap
pho hién dai [84]. Nhiéu nghién ciru trudc day da chi ra rang cac loai thudc
chi nay 1a ngudn san sinh da dang cac hop chat c6 hoat tinh sinh hoc nhu
anthraquinone, azaphilone, meroterpenoid, steroid va cac din xuét polyketide,
trong d6 nhiéu hop chat thé hién hoat tinh khang khuan, khang ndm va chéng
oxy hoa dang chu y [85] [86].

Cao chiét MeOH ciia TG3-5aN§
é éllﬁztrzr;m B8 sung ruese v chiét phim lop voi dung

¢.c: Column chromatography méi dichloromethane

D: Dichloromethane

EtOAc: Ethyl acetate Cin Acetone Ciin nwée
H: Hezane '
M: Methanol
W: Water Silica c.c
H: A gragiden
100:0 - 0:100
N3A N5B N5C
TMCce TMCece
AWl AWl
| |
| | | N5C-1 N5C-2
N5B1  NsB2 N5B-3 N5B-4
TMCee HPLC Silica gel c.c
MW [ HE 31
Hop chit 1 (5.2 mg) _l _
[ | | | NSC-L1 N5C-12 N5C-13 N5C-14
N5B-21 N5B22 NEB-13 NSB-24
‘ | HPLC HPLC
HELC 55% MeOH G3%Me0H
95% MeOH N wme |ERLC tR382m R329m
| SE%M:0H |98% M=OH
|Rot1e ‘TRIZHE: |m1005e R32fe R30I m i ]
Hop chat7 Hop chat 8

Hopchit? Hgpchitd Hopchitd Hopchit5 Hopchit6 (3.7mg) (6.7mg)
(53mg) (46mg (35mg  (51lmg (52mg

Hinh 3.4. So' dé phén doan va tinh sach hep chat tirvi ném Talaromyces stipitatus.
Hop chit phan 1ap dugc tién hanh pha trong DMSO dé dat duoc ndng
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d6 10 mg/mL nhu d3 miéu ta tai phan phuong phap. Pé xac dinh MIC
(Minimum Inhibitory Concentration). Cac mau sau khi duogc u 37 °C qua
dém. Tién hanh ghi nhan gia tri OD tai budc séng 625 nm va gia tri MIC
duogc xac dinh tai giéng ndng d6 c6 gia OD (da trir giéng ddi chimg) am. Diéu
d6 co nghia 13 sau 24 gid nuoi cay thi dich chiét tho co kha nang tc ché tir 97
- 99 % vi khuan kiém dinh. Céc giéng c6 OD am lai dugc hat 10 uL dé tiép
tuc nuol1 céy trén cac dia thach LB méi. Tac dung urc ché vi khuan duoc xéc
dinh khi mat d6 khuan lac < 3 khuan lac vé6i viée st dung néng do khang sinh
t6i thiéu.
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Bing 3.5. Gid tri MIC ciia 8 hop chit phén ldp (ug/mL).

Gram dwong Gram am NAm men
STT Ten iu')p B. cereus S. aureus E. coli P. putida S. typhimurium E. aerogenes C. abicans
chat ATCC 11778 | ATCC 6538 | ATCC 11105| ATCC3326K1| ATCC 14028 ATCC 13048 | ATCC 10231
1 1 64 >256 256 >256 128 >256 >256
2 2 >256 >256 >256 >256 >256 >256 >256
3 3 128 >256 >256 >256 256 >256 >256
4 4 >256 >256 >256 >256 >256 >256 >256
5 5 >256 >256 >256 >256 >256 >256 >256
6 6 128 64 >256 256 >256 >256 >256
7 7 >256 >256 >256 >256 >256 >256 >256
8 8 >256 >256 >256 >256 >256 >256 >256
Streptomycin 128 256 32 256 128 256 -
Cyclohexamide - - - - - - 32

Chu thich: “-” khong thur nghiém
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Tir bang két qua 3.5 cho thay, 3/8 hop chat phan 1ap dugc c6 hoat tinh
d6i khang vi khuan kiém dinh gom hop chit 1, hop chat 3 va hop chat 6. Hop
chat 1 thé hién hoat tinh d6i khang B. cereus ATCC 11778, E. coli ATCC
11105, va S. typhimurium ATCC 14028, véi gia tri MIC tir 64 - 256 pg/mL;
hop chat 3 co kha ning e ché B. cereus ATCC 11778, S. typhimurium
ATCC 14028, véi gia tri MIC thu nhan duogc 1an luot 13 128 va 256 pg/mL,
tuong tng; hop chét 6 thé hién hoat tinh dbi khang B. cereus ATCC 11778,
S. aureus ATCC 6538 va P. putida ATCC3326K1, vai gia tri MIC 1a 128, 64
va 256 pg/mL, tuong tmg. Trong tu nhién, nhiéu hop chét thir cap dong vai
tro nhu cac phan tir tin hi€u sinh hoc, chit diéu hoa sinh trudng hodc tham gia
vao cac tuong tac sinh thai khac thay vi biéu hién hoat tinh khang khuén tryuc
tiép [87]. Két qua nay phu hop véi nhiéu nghién ctru truée day cho thay céac
hop chat chuyén hoa thir cip co6 ngudn gde tir ndm soi thuong biéu hién hoat
tinh manh hon trén vi khuan Gram dwong do cdu trac thanh té bao cia nhom
vi khuan nay don gian hon, khong c6 16p mang ngoai lipopolysaccharide nhu
vi khuan Gram am, tir do6 tao diéu kién cho cac phan tu khang khuan tham
nhap vao té bao d& dang hon [88]. Do d6, hop chit 1, 3, 6 duoc lya chon dé
tién hanh thi nghiém xac dinh cau trac hop chat.

3.5. KET QUA PHAN TiCH CAU TRUC HOA HQC CUA 3 HQP
CHAT LUA CHON
3.5.1. Emodin (1)

OH 9) OH OH O OH
HsC OH N = N OH
9) (0]

Hinh 3.5. Cong thitc ciu tao va phén tich HMBC ciia hop chit 1

Hop chat 1 thu duoc dudi dang bot vo dinh hinh, c6 mau vang nhat.
Phén tich phé *H-NMR cua hop chit nay nhan thiy mét sb tin hiéu gdm mot
nhom methyl tai dy 2.43 (s) va bén tin hiéu proton thudc vong thom tai oy
7.58 (s), 7.23 (d, J = 2.4 Hz), 7.06 (), 6.59 (d, J = 2.4 Hz). Phd *C-NMR cua
hop chit 1 cho biét cac tin hiéu cta 15 carbon; trong do tin hiu tai gia tri Jc
21.6 dugc quy két cho nhém methyl. Muoi bdn tin hiéu carbon con lai déu
thudc vung carbon olefin tr dc 108.8 dén ¢ 190.9, trong do hai tin hi¢u
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carbon dc 183.1 va dc 190.9 dugc quy két cho nhém carbonyl. Tir cac két qua
trén, két luan duoc 1a hop chit 1 thudoc nhom anthraquinone. Tuong tac
HMBC tir H-4 (64 7.58)/ H-5 (04 7.23) t6i C-10 (dc 183.1) cho phép quy két
hai nhom olefinic methine C-4 va C-5 qua d6 cho phép xac dinh hai nhom
olefinic methine con lai lan luot 1a C-2 va C-7. Tiép d6 twong tac hai chiéu
HMBC tr H3-15 (o) td1 C-2 (oc 124.7)/ C-3 (oc 148.6)/ C-4 (oc 121.4) cho
théy nhoém methyl lién két tai C-3. Gia tri tin hiéu vé do chuyén dich hoa hoc
ctia C-1 (dc 162.5), C-6 (dc 165.5), va C-8 (d¢c 166.2) cho thay cac carbon nay
lién két véi nhom hydroxy. Qua két qua phan tich trén, cong thirc cau tao cia
hop chat 1 dugc xac dinh 1a 3-methyl-1,6,8-trihydroxyanthraquinone - hay
con duoc biét dén 1a emodin - véi tic dung khang virus cum A va cim B
thong qua con dudng trc ché hoat dong ciia enzyme neuraminidase.
Bing 3.6. 86 ligu pho NMR ciia hop chét Emodin

STT oc* 8P on*¢ (mult., J = Hz)
1 161.27 162.5 -
2 123.94 124.7 7.06 (s)
3 148.06 148.6 -
4 120.30 121.4 7.58 (s)
5 108.66 110.0 7.23(d, 2.4)
6 165.49 165.5 -
7 107.75 108.8 6.59 (d, 2.4)
8 164.32 166.2 -
9 189.47 190.9 -
10 181.08 183.1 -
11 134.85 132.5
12 108.70 109.8 -
13 113.12 114.1 -
14 132.56 133.7 -
15 21.39 21.6 2.43 (S)

3Po trong CD;0D+CDCl3, "150MHz, *600MHz, * ¢ cuia emodin do
trong DMSO-dg theo tai licu tham khao [89]
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3.5.2. (22E,24R)-ergosta-4,7,22-trien-3-one (3)

>
%,
7,
7, 20 2

'””III//N

Hinh 3.6. Cong thikc ciu tao ciia hop chit 3

Hop chét 3 phan 1ap duoc dudi dang gom trong sudt. Phan tich phd 1H-
NMR nhan thiy cac tin hiéu dic trung cho hop chit nhom sterol, bao gdm tin
hiéu duoc nhan dang cta hai nhém methyl dang singlet tai oy 0.61 va oy 1.18,
tin hiéu ctia ba nhom methyl dang douplet tai oy 0.92 (d, J = 7.0 Hz), o4 0.85
(d, J = 7.0 Hz), 64 0.84 (d, J = 7.0 Hz) bén proton olefin trong d6 c6 hai
proton thudc nhém vinyl véi hang sd tuwong tac J 1on (15.6 Hz) dai dién cho
ciu hinh trans. Tiép do, trén pho 3 C-NMR cua hop chat nady nhédn thiy tin
hiéu twong tmg vé&i 28 carbon, goi ¥ cho cau tric khung ergostane sterol. Bén
canh d6, sy xuét hién cua tin hiéu carbon carbonyl tai oc 199.3 dugc xac dinh
cho nhém carbonyl tai C-3. Sau tin hi¢u carbon olefin con lai trong d6 mot tin
hiéu & ving trudng thap d¢c 169.0 dic trung cho su xuat hién cua ciu trac o,p-
ketone khong bdo hoa, goi ¥ cho lién két d6i tai vi tri C-4/C-5 lién hop voi
nhém carbonyl tai C-3. Su xuét hién cua hai proton thudéc nhom vinyl véi cau
hinh trans va dang tin hiéu double douplet cia mdi proton nay (H-22 va H-
23) cho phép quy két mot lién két d6i dang trans tai C-22/C-23 thudng gip &
manh nhanh trong cac hop chét sterol. Lién két d6i con lai, véi tin hiéu cong
huéng ctia mot proton olefin & 5y 5.19 (br s) cho thay déy 1a lién két d6i bi thé
ba vi tri, du doan tai C-7/C-8. Tur dir liéu phan tich phé NMR cho phép du
doan cau triic hoa hoc ctia hop chat 3 1a ergosta-4,7,22-trien-3-one. Ddi chiéu
v6i cac dir liéu phd di cong b trude ddy cho hop chit nay nhan thiy cac dit
liéu phd NMR cua chit 3 hoan toan ding véi cac dir liéu da cong bd cho hop
chat (22E,24R)-ergosta-4,7,22-trien-3-one [89].  Trudc d6, (22E,24R)-
ergosta-4,7,22-trien-3-one  dugc cong bd o ching vi nam nodi sinh
Colletotrichum sp. phan 1ap tir loai llex canariensis, c6 kha ning tc ché vi
sinh vat kiém dinh trén chung Escherichia coli, Bacillus megaterium,
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Microbotryum violaceum, Chlorella fusca [89]. Nhu vay, hop chéat 3 duoc
xac dinh la (22E,24R)-ergosta-4,7,22-trien-3-one.
Bang 3.7. Gid tri phé NMR ciia hop chit 3.

STT oc? 8P dn?C (mult., J = Hz)
1 33.2 33.2 1.91-1.97 (m)
2 34.1 34.1 2.35-2.36 (M)
3 199.3 199.3 -
4 122.7 122.7 5.79 (d, 1.8)
5 169.0 169.0 -
6 32.9 32.9 3.14 (br d, 18.0)/2.66 (br d, 18.0)
7 115.6 115.6 5.19 (br s)
8 139.5 139.5 -
9 45.9 45.9 2.22-2.23 (M)
10 38.0 38.1 -
11 22.0 22.0 1.63-1.67 (m)/1.72-1.76 (m)
12 39.0 39.0 1.73-1.76 (m)/1.84-1.86 (m)
13 43.4 43.4 -
14 55.0 55.0 1.90-1.92 (m)
15 22.8 22.8 1.28-1.32 (m)/1.64-1.68 (m)
16 28.0 28.0 1.38-1.42 (m)1.76-1.79 (m)
17 55.8 55.8 1.38-1.42 (m)
18 12.2 12.2 0.61 (s)
19 21.3 21.3 1.18 (s)
20 40.4 40.4 2.02-2.05 (m)
21 21.1 21.1 1.03 (d, 6.0)
22 135.4 135.4 5.17 (dd, 15.6, 6.0)
23 132.2 132.1 5.23 (dd, 15.6, 6.0)
24 42.8 42.8 1.85-1.89 (m)
25 33.1 33.1 1.46-1.52 (m)
26 19.9 19.9 0.85 (d, 7.0)
27 19.6 19.6 0.84 (d, 7.0)
28 17.6 17.6 0.92 (d, 7.0)

Do trong CDCls, "150MHz, “600MHz, Tin hiéu bi che khudt, ¥)dc Cuia (22E,24R)-
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ergosta-4,7,22-trien-3-one do trong CDCl5 theo tai liéu tham khado [89]
3.5.3. 3p-hydroxy-5,8-epidioxyergosta-6,22-diene (6)

Z, 2
<

7, T
%, N

o

Hinh 3.7. Cong thirc cdu tao ciia hop chit 6

Hop chat 6 thu dugc dudi dang gom trong subt. Phan tich phd cong
huong tir hat nhan 'H-NMR cua hop chit 6 ciing cho thay cdu tao cua hop
chét nay ciing thudc nhom ergostane sterol, bao gdm bao gém tin hiéu cta hai
nhoém methyl dang singlet cong hudng tai dy 0.83 va oy 0.90, tin hiéu cta ba
nhom methyl dang douplet tai dy4 0.91 (d, J = 6.6 Hz), 04 0.84 (d, J = 6.6 Hz)
va d4 0.82 (d, J = 6.6 Hz) bén proton olefin trong d6 co hai proton thudc
nhom vinyl v6i hang so twong tac J 16n (15.6 Hz) dai dién cho cau hinh trans
va hai proton olefin con lai thudc hé tuong tac spin AB véi hﬁng s6J =84
Hz. Phén tich phd ®C-NMR ctia hop chit 6 nhan thiy tin hiéu cong hudng
ctia 28 carbon dic trung cho khung egostane sterol. Khac véi hop chit 6, &
hop chat 6 khdng nhan thay xuat hién tin hiéu carbon carbonyl thay vao d6 1a
su xuat hién cua carbon oxymethine tai oc 66.5 va tin hiéu proton tai oy 3.94-
3.97 (m). Piéu nay cho thiy C-3 & hop chit 6 mang nhdm hydroxy. Ngoai ra,
gia tri hang s6 tuong tac spin 16n (axial-axial) gitra H-3 va H-4 (J = 13.0 Hz)
cho phép quy két cdu hinh tuong d6i ctia nhom hydroxy tai C-3 1a cdu hinh
beta. Su xuat hién ctia hai tin hiéu carbon bac 3 lién két véi oxy tai dc 82.2 va
dc 79.4 dong thoi phan tich 1H-NMR ciing nhan thay cé hai tin hiéu cong
huong proton olefin thudc hé twong tic AB cho phép du doan su xudt hién
ctia vong cau peroxide hinh thanh giita carbon C-5 va carbon C-8, va lién két
d6i giita carbon C-6 va carbon C-4. Ciu tric mach nhanh & hop chat 6 hoan
toan tuwong tu voi hop chat 3 thé hién ¢ su giéng nhau vé céc tin hiéu pho
NMR ctia phan mach nhanh (C-20 téi C-28) gitta hai hop chat nay. Tir nhitng
phan tich trén cho thidy cdu tao cua hop chit 6 la 3B-hydroxy-5,8-
epidioxyergosta-6,22-diene. Tién hanh tra ctru dit liéu phd di cong bd cho
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hop chat 3p-hydroxy-5,8-epidioxyergosta-6,22-diene va so sanh véi cac dix
liéu phd twong tmg cua hop chit 6 nhan thiy cac dit liéu phd twong tu nhau
[71]. Nhu vay, hop chit 6 dugc két luan 1a 3p-hydroxy-5,8-epidioxyergosta-
6,22-diene - hay con duoc biét véi mot sé tén goi khac nhu ergosterol
peroxide, 5a,80-peroxyergosterol, hay ergosterol endoperoxide,... Nhiéu cong
bd khoa hoc di cho biét ring hop chat nay co hoat tinh gy doc té bao ung
thu, khang vi sinh vat, va trc ché sy phat trién cta du trung sOt rét.
Bing 3.8. 86 ligu phan tich NMR ciia chit 6.

STT oc? ScaP or®¢ (mult., J = Hz)
1.69 (dd, 13.2, 3.0, 3.0)
1 35.06 34.7
1.96-2.00 (m)
1.92 (dd, 13.2, 13.0)
2 30.47 30.1
1.54-1.56 (m)
3 66.84 66.5 3.94-3.97 (m)
1.95 (dd, 13.2, 13.0)
4 37.29 36.9
2.11 (ddd, 13.2, 5.4, 2.4)
5 83.10 82.2 -
6 135.80 135.4 6.24 (d, 8.4)
7 131.12 130.7 6.50 (d, 8.4)
8 79.82 79.4 -
9 51.43 51.1 1.50-1.52 (m)
10 37.33 37.0 -
11 23.77 23.4 1.21-1.25 (m)/1.52-1.54 (m)
12 39.70 39.4 1.23-1.28 (m)/1.94-1.96 (m)
13 44,93 44.6 -
14 52.05 51.7 1.37-1.40 (m)/1.82-1.84 (m)
15 21.01 20.6 1.48-1.49 (m)/1.54-1.56 (m)
16 29.05 28.6 1.38-1.40 (m)1.81-1.84 (m)
17 56.55 56.2 1.22-1.26 (m)
18 13.25 12.9 0.83 (8)
19 18.57 18.2 0.90 (s)
20 40.14 39.7 2.03-2.04 (m)
21 21.26 20.9 1.00 (d, 6.0)
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22 135.58 135.2 5.14 (dd, 15.6, 6.0)
23 132.40 132.3 5.22 (dd, 15.6, 6.0)
24 43.14 42.8 1.85-1.86 (m)
25 33.44 33.1 1.46-1.52 (m)
26 20.03 196 0.84 (d, 6.6)
27 20.34 19.9 0.82 (d, 6.6)
28 17.95 176 0.91 (d, 6.6)

“Po trong CDCls, "150MHz, ©600MHz, )d¢ Cria 34-hydroxy-5,8-epidioxyergosta-6,22-
diene do trong CDCls theo tai liéu tham khao [90]

Trong nhitng nim gan day, nghién ctru va phat trién cac hop chét sinh
hoc tir vi sinh vat da tré thanh mot linh vuc quan trong khong chi trong cong
nghiép dugc pham ma con trong linh vuc diéu tri cdc bénh 1y phirc tap nhu
ung thu va cac bénh nhiém tring do vi khuan va ndm. Cac hop chat Emodin,
(22E,24R)-ergosta-4,7,22-trien-3-one, va 3B-hydroxy-5,8-epidioxyergosta-
6,22-diene 1a ba vi du dién hinh vé cac hop chat sinh hoc véi tiém ning tmg
dung rong rai.

Emodin, mot hop chit thuéc nhom anthraquinone, cling da duoc tach
chiét tir cac vi sinh vat nhu nam Aspergillus va xa khuan Streptomyces.
Emodin khong chi c¢6 kha ning khang nhiéu loai vi sinh vat gay bénh, bao
gdm cac vi khuan nhu Staphylococcus aureus va Escherichia coli, ma con
cho thdy hiéu qua rd rét trong viéc nglng sy phat trién cua té bao ung thu, dic
biét 12 ung thu v, ung thu gan va ung thu dai trang. Co ché tac dong cia
emodin chu yéu thong qua viéc tc ché cac yéu t6 ting truong, can thiép vao
chu trinh té bao va diéu chinh cac con duong tin hiéu sinh hoc lién quan dén
su phat trién va sdng sot cua té bao ung thu [91]. Ngoai ra, emodin con thic
day qua trinh apoptosis (chét té bao theo chuong trinh), lam giam kha ning
lan rong va di cin cia té bao ung thu [92]. Cac nghién ctru ciing di ching
minh rang emodin c6 tac dung manh mé& trong viéc ngimg cac qua trinh ting
truong té bao, tir d6 gitp han ché su phat trién ciia cac khoi u, dic biét trong
cac loai ung thu phd bién nhu ung thu va va ung thu gan [93]. Hon nita, véi
cac dac tinh khang vi khuén va khang nam, emodin dugc coi 1a mot ung vién
sang gia trong viéc phat trién cac liéu phap diéu tri ung thu va cac bénh nhiém
trung do vi sinh vat.

(22E,24R)-ergosta-4,7,22-trien-3-one, mot hop chét steroid thuéc nhom
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ergosterol, ¢ ciu triic phan tr phic tap va chil yéu duoc tim thiy trong céc
loai ndm va vi khuan thudc chi Penicillium, Aspergillus, va Streptomyces
[94]. Hop chét nay co cau tric dic biét véi cac lién két d6i & vi tri 4, 7 va 22
trong vong sterol, cung v&i nhém carbonyl & vi tri 3 [95]. Cac nghién cuu da
chi ra rang hop chat nay khong chi c6 kha niang khang vi khuan va ndm ma
con s& hitu nhimg hoat tinh sinh hoc dang chu ¥ khéc, bao gom kha ning trc
ché su phat trién cta té bao ung thu. Co ché tac dong cua (22E.24R)-ergosta-
4,7,22-trien-3-one trong viéc chong ung thu cha yéu thong qua viée diéu
chinh chu trinh té bao va kich thich qua trinh apoptosis, tir d6 1am giam sy
phat trién va di can cua té bao ung thu [96] [97]. Ngoai ra, hop chit nay ciing
tac dong 1én cac con duong tin hiéu diéu hoa chu trinh té bao va can thiép vao
su sinh téng hop protein cua té bao ung thu, tor d6 han ché su tang truong va
su di chuyén cta té bao ung thu, dac biét trong cac loai ung thu gan va ung
thu vii [96]. Cac nghién ctru ciing chi ra rang hop chét nay c6 kha nang lam
gia tang sy tu chét cua céac té bao ung thu, gitp ngan chdn sy lan rong cua
khéi u trong co thé [97]. Nho vao cac dic tinh nay, (22E,24R)-ergosta-4,7,22-
trien-3-one dang duoc nghién ctru nhu mét tng vién tiém ning trong viéc
phat trién cac liéu phap diéu tri ung thu.

3B-hydroxy-5,8-epidioxyergosta-6,22-diene 13 mot hop chét sterol
thuoc nhoém ergosterol, dugc tim thdy chu yéu trong cac loai ndm nhu
Ganoderma lucidum va Trametes versicolor. Mot s6 nghién ctru da ching
minh, hop chat ndy c6 kha ning wc ché nhiéu loai vi khuan va ndm khang
thuéc nhu Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Candida albicans va Aspergillus niger [94] [98] [99]. DPéi véi
kha ning chdng ung thu, 3B-hydroxy-5,8-epidioxyergosta-6,22-diene thé hién
hiéu qua rd rét trong viée trc ché su phat trién cua té bao ung thu va, ung thu
gan va ung thu dai trang. Co ché tac dong ctia hop chat nay chu yéu lién quan
dén viéc diéu chinh cac con duodng tin hi¢u té bao, bao gém viéc tre ché hoat
dong cla cic yéu td didu hoa nhu NF-kB, dong thoi kich thich qua trinh
apoptosis va trc ché sy ting sinh cua té bao ung thu [100] [101]. Nghién ctru
cia Wang et al. (2020) con cho thay hop chat nay c6 thé tic dong lén cac
protein diéu hoa chu trinh té bao, giup kiém soat sy phat trién cia té bao ung
thu va giam kha nang di can, tur do hd trg hiéu qua diéu tri cac loai ung thu
kho diéu tri nhu ung thu gan, ung thu tuy [102] [103].
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Cac hop chat Emodin, (22E,24R)-ergosta-4,7,22-trien-3-one, va 3B-
hydroxy-5,8-epidioxyergosta-6,22-diene déu 1a nhitng hop chét c6 hoat tinh
sinh hoc manh mé va dugc nghién ctru nhiéu trong cac linh vuc nhu khang vi
sinh vat va chdng ung thu [103] [104] [105]. Tuy nhién, tai Viét Nam, nghién
ctru vé cac hop chit nay con kha han ché trén ddi tuong vi sinh vat, chu yéu
dugc phan lap tu thuc vat, nhu Emodin da dugc phan 1ap tir cay C6t khi

[106]. Hai hop chét con lai chua c6 nghién ctru nao dugc cong bd.
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KET LUAN VA KIEN NGHI
KET LUAN

Pé tai da phan 1ap duoc 106 chung vi nam tir trim tich dam pha Tam
Giang - Cau Hai va tuyén chon dugc 8 chung c6 hoat tinh Gc ché it nhat mot
chang vi sinh vat kiém dinh. Trong d6, ba ching ¢ hoat tinh cao nhat (HT-
SaN5, TG3-SaN3 va TG3-SaN5) duoc lya chon dé dinh danh bang dic diém
hinh thai va sinh hoc phan tt, gop phan xac dinh vi tri phan loai va danh gia
tiém nang sinh t6ng hop céc hop chat khang vi sinh vat.

Déi vai chung TG3-SaN5 da duoc dinh danh 1a chang Talaromyces
stipitatus, 1a chang cé hoat tinh manh nhat, cac diéu kién Ién men thich hop
da dugc xac dinh 1a: moi truong PDA, ty 1& gidng 3%, nhiét d¢6 28°C va thoi
gian 1én men 15 ngay, cho hiéu suat thu nhan cao chiét va hoat tinh khang
khuan cao nhat.

T cao chiét cua chang Talaromyces stipitatus, da phan 1ap duoc 8 hop
chat tht cap, trong d6 co 3 hop chét thé hién hoat tinh khang khuan. Céu tric
cua cac hop chét hoat tinh dugc xac dinh 1a Emodin (1), (22E,24R)-ergosta-
4,7,22-trien-3-one (3) va 3p-hydroxy-5,8-epidioxyergosta-6,22-diene (6). Két
qua nghién cau cho thdy vi ndm tir tram tich ddm pha Tam Giang - Cau Hai 1a
ngudn tiém ning cho viéc tim kiém céc hop chat tu nhién cé hoat tinh sinh
hoc phuc vu y sinh va céng nghé sinh hoc.

KIEN NGHI

1. Nghién ctu sau hon vé co ché tac dong, doc tinh va kha ning tng
dung cua cac hop chat da phan 1ap duoc.

2. Nghién cru co ché sinh tong hop cac hop chat the cap ¢ nhitng
chung vi ndm c6 hoat tinh sinh hoc cao (khai thac cac cum gen lién quan va
t6i uu hoa diéu kién nudi cay nham nang cao hiéu suat thu nhan hop chat).
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- Talaromyces sp. MBLA1012 internal transeribed spacer 1, partial sequence; 5.8S ribosomal RNA gene _complete . Talaromycessp. .. 126 126 20% 9e-24 97.33% 526 KJ159582.1
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4. Pién di @6 san pham DNA va PCR trén gel agarose 1%
3 g 1 M

bp

750
500

(b) 250
(a): M: thang Marker 1 kb cia Invitrogen; 1, 2, 3: ADN téng sé ciia
chung HT-SaN5, TG3-SaN3, TG3-SaNyJ, tuwong ung.
(b): M: thang Marker 100 bp ciia Invitrogen; 1, 2, 3: San pham PCR

5. Phan tich 'H-NMR ctia Emodin
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6. Phan tich *C-NMR cia Emodin

o

o

T I I I I T I
220 200 180 160 140 120 100 80 60 40 20 ppm
7. Phéan tich HSQC cua Emodin
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8. Phan tich HMBC cua Emodin
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9. Phd 'H-NMR cia he
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Phan tich *H-NMR gian rq
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11. Phan tich ®*C-NMR cia hep chat 3
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12.  Phan tich ®*C-NMR gian rong caa hop chat 3
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14.  Phan tich 13C-NMR cia hqp chét 6
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15. Phan tich 3C-NMR gién réng cia hep chat 6
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