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NGHIEN CU0’'U NG DUNG SAC KY LONG HIEU NANG CAO (HPLC)
PE XAC PINH SO B0 THANH PHAN HOA HOC CUA VI NAM BIEN
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TOM TAT

Trong sb cac vi sinh vat bién, vi nAm dong vai
trd quan trong, la nguén san xuat nhidu hop chat
thr cap co cau tric hoa hoc va hoat tinh sinh hoc
da dang. Thoi gian gan day, c6 nhiéu nghién ciu
vé Vi nam bién duogc thyc hién, dan dén sb luong
cac cong bd vé vi ndm bién ting nhanh. Mot
trong nhirng kho khan thwong gap khi nghién
ctu thanh phan héa hoc ciing nhu hoat tinh sinh
hoc cua vi nam bién Ia ty 1& phan lap cac hop
chat da biét kha cao, dan dén ton kém vé thoi
gian va nguon luc. Trong nghién ciru nay, ching
t61 bude dau ung dung ky thuat sic ky long hiéu
ning cao (HPLC) dé xac dinh so bo thanh phan
héa hoc ciia mot sb ching vi nam bién phan lap
tir tram tich bién thanh phd Hai Phong. Két qua
cho thay k§ thuat HPLC c6 thé gitip dinh huéng,
lya chon chung vi ndm bién tiém ning dé thuc
hién nghién ctru sdu hon vé thanh phan héa hoc
cting nhu hoat tinh sinh hoc.
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SUMMARY

PRELIMINARY CHEMICAL
SCREENING OF MARINE FUNGI BY
HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC)

Marine fungi play a very important role,
providing many secondary metabolites with
diverse structures and biological activities.
Recently, many research groups all over the
world direct their attention to marine fungi and
the number of marine fungi publications increase
rapidly. However, there are not many studies on
the secondary metabolites from marine fungi in
Vietnam yet. One of the bottle neck in this type
of study is the high chance of repeat isolations of
known compounds, thus wasting many research
time and resources. In the course of our
screening program, together with guided
bioassay screening, high performance liquid
chromatography (HPLC) was utilized to
preliminary assess the chemical profile of
selected marine fungi strains isolated from Hai
Phong sea’s sediment. Result shown that HPLC
is a valuable tool to guide and select promising
marine fungi strains for further studies on their
chemcal and biological characteristics.

Keywords: Marine fungi, chemical screening,
HPLC

I. DAT VAN DE

Vi nim bién 1a ngudn san xuat doi dao cac
hop chat cé cau tric va hoat tinh sinh hoc da
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dang [1]. Trong nhimg nim gan ddy, vi nAm
bién da duoc nghién ctu ngdy cang nhiéu
hon, s6 lwong cac hop chat mai tir vi ndm
bién ting nhanh, chiém khoang 30% cac hop
chat ¢ ngudn gdc tir vi sinh vat bién. Nhiéu
hop chit trong sé nay dang duoc thir nghiém
sau hon nham dua vao @ng dung trong y hoc,
duoc hoc [2].

Mot trong nhitng diém han ché 16n nhét
cta cac chuong trinh nghién ctru phét trién
thudc tir ngudn ty nhién néi chung, bao gom
phét trién thudc tir vi sinh vat 1a sy phét hién
céc hop chat da biét [3]. Diéu nay da dan dén
du doan tdc do phét hién cac 16p chat tir vi
sinh vat cia cac chuong trinh phét trién
thudc rat khac nhau [4]. Dy doan nay dua
vao gia thuyét, hau hét cac hop chit d& phan
lap da duoc phat hién, chi con it cac hop chat
thir cap chua biét c6 thé phat hién, trir khi
thyuc hién cac chuong trinh sang loc quy mo
16N [5, 6].

Trong bai bao nay, ching t6i trinh bay két
qua nghién tng dung ky thuat sic ky long
hi¢u nang cao (HPLC) trong viéc xac dinh so
bo thanh phan héa hoc cia mot sé ching Vi
nam bién c6 hoat tinh khang vi sinh vat phan
lap tr tram tich bién thanh phé Hai Phong.
Két qua cho thay, bén canh viéc sir dung hoat
tinh sinh hoc dan duong, ki thuat HPLC co
thé giup dinh hudng, lya chon chang vi nam
bién tiém ning dé thyc hién nghién cau sau
hon vé thanh phan hoéa hoc ciing nhu hoat
tinh sinh hoc.

Il. DOl TUONG VA PHU'O'NG PHAP NGHIEN CU'U

1. Poi tweng nghién ciru

Déi tugng nghién ctu 1a 05 chung vi nAm
bién phan lap tir mau trdm tich thu nhan ¢
viing bién Cat Ba thanh phé Hai Phong nam
2019 [7].

2. Vit ligu va thiét bi nghién ciru
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Cac hoa chat sir dung dwoc cung cip tir
céc hdng Hidia (An Do), Sigma-Aldrich
(My), buc Giang (Viét Nam) ...

Thanh phén hda hoc so bd duoc xac dinh
bang hé théng HPLC Shimadzu, dau do UV
& budc song 205 nm va 254 nm, cot
Phenomenex C18 150 x 4.6 mm

Céc chang vi sinh vat kiém dinh dung
trong thir nghiém hoat tinh khang vi sinh vat
cung cip bai trung tim md va té bao, My
(ATCC) la: 3 chung vi khuan gram dwong
(Enterococcus faecalis ATCC29212 (E.f),
Stapphylococus aureus ATCC25923 (S.a),
Bacillus cereus ATCC13245 (B.c); 3 chung
vi khuan gram am (Escherichia coli
ATCC25922 (E.c), Pseudomonas aeruginosa
ATCC27853 (P.a), Salmonella enterica
ATCC13076 (S.e)) va nam Candida albicans
ATCC10231 (C.a).

3. Phwong phap nghién ctru

Phwong phap nudi cdy lwong nhé (500
mL) va tao cin chiét

Ong luu giir cac chung vi nAm & - 80 °C
duogc dem rd dong tir tir trén da, sau d6 cay
chdm vao dia petri chira mdi truong twong
ung véi moi truong phan 1ap [7], nuoi tinh &
28 °C trong 7 ngay. Tir dia petri, tién hanh
nhan giéng cap 1 bang cach ciy khuan lac tir
dia petri vao binh tam giac chra 10 mL moi
truong nudi cay dang long tuong tng, sau do
nudi lac voi téc dd 100 vong/phit ¢ nhiét do
28 °C trong 10 dén 14 ngay dé thu dugc dich
nhan giéng cap 1. Tir dich nhan giéng cap 1,
tién hanh nudi cdy lugng nho biang cach b
sung dich nhan giéng cdp 1 vao binh tam
giac chira 500 mL mai trudng nudi cay dang
long twong tng, sau d6 nudi lic vai toe do
100 vong/phat ¢ nhiét d6 28 °C trong 10 dén
14 ngay. Dich nudi cdy (500 mL) céc ching
vi ndm sau d6 duoc thu nhan va chiét voi
dung méi etyl acetate (EtOAc; 300 mL x 5
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lan). Dich chiét duoc lam kho dudi 4p suat
giam thu duoc can chiét twong ung.

Phuwong phap thir hoat tinh khang vi
sinh vat kiém dinh

Hoat tinh khang vi sinh vat kiém dinh
duogc xac dinh theo phwong phap di cong bd
[8]. Cac can chiét dugc pha loing trong
DMSO va céc chit dbi chimg duoc pha trong
nuée cat vo trung & dai nong do giam dan:
256pg/ml,  128ug/ml, 64ug/ml,  32ug/ml,
16pg/ml, 8 ug/ml, 4ug/ml va 2 pg/ml véi sd
thi nghiém lip lai N=3. B4 sung 50pul dung
dich vi khudn va ndm kiém dinh & néng do
5.10° CFU/ml vao mdi giéng, u ¢ 37°C véi
can chiét & cac néng d6 khac nhau. Sau 24h,
doc gia tri MIC 1a gi4 tri tai giéng c6 ndng do
chat thir thdp nhat e ché hoan toan sy phat
trién ctia vi sinh vat kiém dinh. Dbi chung 1a
khéng sinh streptomycin cho cac ching vi
khuan va cycloheximide cho nim men.

Phwong phap xac dinh so by thanh
phan hoa hec bang HPLC

Can chiét cac chang vi nam duoc hoa tan
trong MeOH & ndéng do 5 mg/mL, loc bang
mang loc (0,45um). 10 L mau duoc dua 1é
hé théng HPLC Shimadzu, cot Phenomenex
C18 150 x 4.6 mm, thuc hién phan tich theo

MeOH/nuéc, toec d6 dong 1 mL/phat. Sic ky
dd dugc ghi nhan & budc séng 205 nm.
Phuong phap nay ciing duoc sir dung dé xac
dinh thoi gian luu ddi véi mot s6 chat doi
chung.

Bdang 1. Chuwong trinh chay phan tich

bang HPLC
TT | Thoigian | Ty 1é MeOH (%)
1 0 5
2 40 100
3 50 100
4 51 5
5 60 5

IIl. KET QUA NGHIEN CUU

1. Két qua nubi ciy, tao can chiét va
thir hoat tinh khang vi sinh vat kiém dinh
cac chiing vi nam bién

Pau tién, cac chung vi nim bién duoc
hoat héa va nudi cdy & quy mé 500 mL theo
phuong phap da mé ta. Dich nudi cay dugc
chiét bang dung mdi EtOAc, loai dung méi
dudi &p suat giam thu dugc cin chiét tuong
ung. Thu nghiém hoat tinh khang vi sinh vat
cho thay cac mau can chiét cd hoat tinh tc
ché it nhat 1 chang vi sinh vat kiém dinh thur

quy trinh (Bang 1) vo&i pha dong nghiém (Bang 2).
Bdng 2: Két qud tqo cgn chiét va hogt tinh khang vi sinh vt cac ching vi ndm bién
MIC (ug/ml
can Gram + i )Gram - NAm
TT| Mau E(tn?A)C E. S. B. E. P. S. C.
g faecalis | aureus | cereus coli | aeruginosa | enterica | albicans
1| M437 | 0,4402 128 - - - - - -
2 | M439 | 1,0998 64 - - - - 8 -
3| M442 | 05518 | 256 - - - - - 8
4 | M445 | 0,3505 128 - 128 - - - 16
5| M462 | 0,2768 32 - - - - - 32
S 256 256 128 32 256 128
C 32
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(S: Streptomycine; C: Cyclohexamide; -:>256 pg/ml)

2. Két qua xac dinh thanh phan héa hec so' b cac chiing vi nam bién

Thanh phan héa hoc so bo cua cac chung vi nim bién dugc xac dinh bang HPLC theo
phuong phap d3 mé ta, két qua cho thiy, cac chung cé thanh phan héa hoc twong ddi giéng
nhau (Hinh 1).
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Hinh 1: Séc ky do (205 nm) can chiét cac chiing vi ndm bién nghién ciru
Thanh phan héa hoc so bo cua cac chang vi nam bién nghién ciru ciing duoc so sanh véi
chang vi nam bién M612 phan lap tir ving bién C6 To, Thanh Lan (Hinh 2). Béi chiéu véi
két qua nghién cau thanh phan hda hoc chung vi ndim M612 [9] cho phép xac dinh so bd
thanh phan chi yéu cua cac ching vi nim nghién ctu 1a cyclodipeptides (Hinh 3 va 4).
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Hinh 2: Sdc ky d6 (205 nm) can chiét cac chiing vi ndm bién M445 va M612
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Hinh 3: Cdu tric cac hep chdt phan Idp tir chung vi nam bién M612 [9].
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* Hinh 4: Péi chiéu sée ky d@é (205 nm) cgn chiét ching vi nédm bién M445
va cac hgp chdt phan lgp tie chiing vi ndm M612

IV. BAN LUAN

Hién nay, c6 ba phuong phap sang loc
chinh dang dugc st dung trong nghién cuau
phat trién thuéc méi. (1) Phuong phéap
thuong quy, dugc sir dung kha phd bién,
trong d6 cac can chiét tho, duoc sang loc
theo cac hoat tinh sinh hoc, chu yéu str dung
céc phép thtr trén té bao, ma khong quan tam
dén dich tac dung cua chat thir. Dua vao két
qua thtr nghiém hoat tinh, cdc nhém nghién
ctru lya chon ddi tuong, dau tu vao phan 1ap
xac dinh dich cau tric hda hoc, tac dung
cling nhu co ché tac dung cua hop chat.
Phuong phap nay thuong dwoc goi la sang

loc theo dinh hudng hoat tinh sinh hoc hay
phét trién thuéc bé mit (phenotyping drug
discovery). (2) Phuong phap thtr hai, thuong
duoc goi la sang loc hda hoc. Muc tiéu cua
phuong phap nay 1a tim kiém cac hop chat
méi ma khong quan tdm dén hoat tinh sinh
hoc cua n6. Bé thuc hién, can c6 cong cu
manh vé& héa phan tich, vi du nhu HPLC,
khéi pho (MS) hay cong huong tir hat nhan
(NMR). (3) Phuong phap tha 3 1a sang loc
theo dich tac dung duoc sir dung dé tim kiém
cac hop chat cd thé can thiép vao mot co ché
da biét cua té bao. O day, co ché co thé ¢ cap
d6 té bao hoac phan tir gay ra bénh, tuc 1a
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tim kiém céc hop chét cd kha ning tac dong,
anh huong dén cac co ché nay [10].

O Viét Nam, phan 16n cac nghién cau vé
vi sinh vat bién da cong b sir dung phuong
phép sang loc theo dinh hudng hoat tinh sinh
hoc véi ty 1¢ phat hién cac hop chét da biét
kha céo [11]. Theo tra ctu caa ching toi tir
co so dir liéu cua Vién Han lam Khoa hoc va
Cong nghé Viét Nam [12], cac nghién ciru vé
vi sinh vat bién & Vién da dat dugc thanh tuu
quan trong, phéat hién duoc mot sé hop chat
méi, tuy nhién, van con mot ty 18 nhat dinh
c4c chit cii da biét.

Két qua caa nghién ctu cho thay, mac di
5 chang vi nam thir nghiém c6 hoat tinh
khang vi sinh vat khac nhau, cac chuang vi
nam nay cd thanh phan hda hoc so bo tuong
dbi giéng nhau. Do d6, thay vi nghién ciu
thanh phan héa hoc cua ca 5 ching vi ndm
bién nay, cd thé chi can lya chon nghién ciu
1 chang dai dién (vi du chung M445). Ung
dung k¥ thuat HPLC dy doan c6 kha nang
gilp giam duoc ty I¢é trung lap trong phén lap
va xac dinh cau tric cac hop chat. Do do, sir
dung HPLC trong xac dinh so bo thanh phan
hoa hoc cua mau nghién cuau, tr do dinh
huéng cho viéc lya chon mau tiém ning co
thé 1a mot lya chon khac trong qua trinh
nghién cau vi ndm bién.

Tuy nhién, phuong phap ung dung HPLC
da mo ta chi thuc hién ddi voi can chiét tu
dich nuéi cdy vi nam bién lugng nho (500
mL). Phuong phap nay c6 han ché 1a chua
phat hién duoc cac chit c6 ham lwong nho,
do tin hiéu tuong wng véi cac chat nay co
cuong do thap, d& 13n véi tap chat hay duong
nén trong sic ky d6. Pdi vai nhitng ching vi
nim bién c6 hoat tinh khang vi sinh vat
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va/hoic thanh phan hda hoc so b tiém ning,
can nghién ctu nudi ciy & quy mo Ién hon,
vi du tir 20 L dén 50 L dich nudi. Két hop
Vé6i cac phuong phap chiét thich hop dé ting
ham lwong cac hop chat tiém ning trong can
chiét, tranh bo s6t cac chat nay.

V. KET LUAN

Ung dung k§ thuat Sic ky 16ng hiéu ning
cao cho phép xac dinh so bo thanh phan hoa
hoc ciia mot sé chung vi nim phan lap tir
tram tich bién Céat Ba, Hai Phong. So voi
sang loc theo dinh hudng hoat tinh khang vi
sinh vat, tng dung HPLC c6 thé giup dinh
huéng, lua chon chang vi nam bién tiém
ning dé thuc hién nghién ctu sau hon vé
thanh phan hoa hoc ciing nhu hoat tinh sinh
hoc va giam kha nang phan 1ap trung lap céc
hop chit da biét.

Loi cam on: Kinh phi thyc hién nghién
ctru nay tir dé tai ma sé HNQT/SPPP/11.19
cua Bo Khoa hoc va Cong nghé Viét Nam va
Pé tai cap co so ma s6 128 nam 2020 cua
Truong Pai hoc Y Dugc Hai Phong.
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