CONG NGHE VI SINH, THUC PHAM VA MOI TRUONG

PHAN LAP, TUYEN CHON VA DINH DANH CHUNG VI NAM Monascus sp.
SINH TONG HOP CITRININ THAP

Nguyén Thi Thuy Trang, Dao Nir Diéu Hong, Nguyén Thi Dung, Bui L& Kha TG,
V6 Nguyen Thanh Thao, Nguyén Van Toan, Ha Thj Loan

Trung tdm C6ng nghé sinh hoc Thanh phd Hé Chi Minh

TOM TAT

Tang lipid mau 1a tinh trang ting mot hoc nhiéu thong s6 lipid mau nhu HDL-cholesterol, LDL-cholesterol,
triglycerid dan dén nhiéu bénh ly va blen chung nguy hiém nhu nhéi méau co tim, tai bién mach mau ndo... Hién
nay, gao 1én men do tr ching nam mdc Monascus sp. da duoc ghi nhan la li¢u phap tu nhién hang dau cho co
thé gap cac véan dé vé tang 11p1d méu. Nghién citu nay huéng dén phan lap va tuyén chon chung Monascus sp.
tao sic to do va monacolin K c6 hoat tinh sinh hoc lién quan dén kha nang lam giam cholesterol, ddng thoi ham
lwong doc té citrinin sinh ra thp, dat diéu kién an toan khi tng dung vao san xuat san pham. Két qua nghién ciru
danh gia trén 10 chung, trong d6 c¢6 1 ching chuan Monascus purpureus lam dbi chirng va 9 ching vi nim phan
lap dugc c6 hinh thai trong tu vi nAm Monascus sp. T4t ca 10 ching déu tao sic t6 d6 véi ham luong tir 59,9 dén
1302,8 AU/g va c6 su xuit hién vach twong tng voi lovastatin trén tam sic ky ban mong (TLC). Bon ching gém
GHR1, C1.11, C2.8 va M. purpureus khdng thé hién rd vach citrinin bang phwong phap dinh tinh duoc lya chon
dé danh gia su phat trién caa hé soi va dinh lugng ham luong citrinin. Chung GHR1 va C2.8 thé hién duong kinh
khuan lac 16n nhat sau 21 ngay nudi ciy, dat lan luot 75,5 + 1,3 mm va 74,8 + 3,8 mm, trong khi d6 ching C1.11
¢6 ham luong citrinin sinh ra thap nhat, chi 0,002 ppm. Vi vay, ching C1.11 dugc chon dé tién hanh dinh danh
sinh hoc phan tir, két qua tuong ddng hon 99% véi ching M. purpureus, tiém ning tng dung sdu hon nham tao
cac san pham bao vé stic khoe hd tro giam cholesterol.

Twr khéa: Citrinin, cholesterol, gao 1én men do, monacolin K, Monascus sp., tim mach, triglycerid.

MO DAU

N&m mébc Monascus cé wu diém dé sinh trwdng trén cac chat nén don gidn nhw gao, dau nanh hay céc loai ngii
cbe khac, téng hop duoc cac hop chét chuyén hoa mang nhiéu hoat tinh sinh hoc c6 gia tri, trong d6 dang chu y
nhat la cac sac té (dd, cam, vang) va monacolin K (Egea et al., 2023). Vi vay, tr xa xwa loai nam moc nay da
dwoc s dung trong y hoc cd truyén va trong nén am thuc & cac nwéc chau A nhw mot chat tao mau tw nhién.
Monacolin K 1a mét dang lactone cla lovastatin, dwgc xem la moét statin tw nhién, ndi bat véi kha nang lam g|am
murc cholesterol & ngwoi va dwgc danh gia nhu mét loai thubc ha lipid mau (Suraiya et al., 2018), dong thdi c6
kha nang hd tro diéu tri bénh co (Vercelli et al., 2006) va bao vé hé than kinh (Lin et al., 2015) Matthew va ddng
tac gia (2009) da két luan réng trong 2,4 g men gao dé co thé chira khoang 4,8 mg Iovastatln twong duwong 0,2%
tbng lidu can ding mét ngay. Bén canh monacolin K, sac t6 dé ciing dwoc nhiéu nghién ctru danh gia cao vé cac
hoat tinh sinh hoc tét cho strc khée nhu giam huyét 4p, khang khuén, khang ung thw (Hsu et al.,2010; Xu et al., 2017)
cling nhw kha néng ha dwéng huyét va didu hoa qua trinh chuyén hoa lipid va cholesterol (Zhou et al., 2019) Vi
nhirng loi ich k& trén, y hoc hién dai da ghi nhan gao |én men dé tlr nAm Monascus la liéu phap tw nhién hang
dau cho ngudi co cholesterol cao, da dugc chap thuan st dung nhw mét loai thic phdm bd sung hay trong cac
don thudc theo toa & chau A,l Hoa Ky va cac nuwoc chau Au. Tuy nhién, trong qua trinh Ién men, loai nam
Monascus ciling san sinh ddc to citrinin gay nhieu tac dong khong tot cho gan va than, dac biét la chi Monascus
purpureus. Kidm soat ndng do citrinin 1a mot van dé cuc ki quan trong vi citrinin ¢é tinh chat bén véi nhiét, nhiét
dd phan hay 1én dén 172°C & didu kién khd va & 140°C trong nuwéc, hon niva cac san phém phan hay thu dwoc
khi dun nong citrinin v&i nuwdc & 140-150°C ¢6 déc tinh ngang bang hodc doc hon citrinin ban dau (Pan et al., 2014)
Nong d6 an toan cua citrinin dwgc d& xuét trong cac san pham lén men clia Monascus 1a 2 ppm hodc thap hon &
nhidu quéc gia trén thé gi¢i (Chai et al.,2020).

Vi vay, bén canh viéc phan Iap, tuyén chon ching Monascus sp. c6 sinh tong hop séc t6 dé va monacolin K, qua
trinh sang loc chang it sinh ra citrinin cing can dwgc quan tam. Day la mét hwdng nghién cteu phu hop va can
thiét tao tien de (rng dung vao cac san pham c6 chét lwgng va an toan nham cham soc strc khée va ho trg giam
cholesterol trong twong lai, dong thoi gia téang gia tri kinh té cho nganh néng nghiép san xuat gao cta Viét Nam.
VAT LIEU VA PHUONG PHAP

vat liéu

Mau gao va bot gao dd (bot hdng clc) dwgc thu thap trén dia ban Thanh phd HS Chi Minh.
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Phwong phap nghién ctru
Phuwong phap phén lap va sang loc chdang ndm Monascus

M&t gam cac mAu com dé 1én men tw nhién va cac san pham bot gao dd thu thap trong thi truong duoc céy vao
dia thach moi trwong PDA (Potato Dextrose Agar), 0 & 28°C va theo ddi lién tuc twr 5 dén 17 ngay. Khi sgi ndm
lan to, cay chuyén qua dia mdi trvong MGA (Maltose Glucose, Agar) dé quan sat hinh thai va chon loc dya trén
cac dac diém déc trwng vé hinh dang khudn lac, mau séc, va quan sat hinh théi vi thé dwai kinh hién vi quang hoc.

Phwong phdp dinh tinh kha nang sinh monacolin K va citrinin

Binh tinh kha n&ng sinh monacolin K va citrinin dwoc tién hanh theo phuong phap cia Seenivasana va déng tac
gid (2015) co diéu chinh. Cu th, sinh khdi nAm dwoc nudi trén méi trerng MGA trong 14 ngay, sau dé dong kho
& nhiét d6 -80°C. MAu ndm déng kho sau khi thu dwoc bd sung thém 20 mL ethyl acetate va 5 mL nuwéc cat dé
l4c qua dém & 28°C, 200 rpm/phut. Tién hanh loc dich chiét qua gidy loc, thu dich ndi, cé quay nham cé dac dich
chiét va thwc hién dinh tinh monacolin K va citrinin trén tdm sac ky.

S hién dién ctia monacolin K dwoc xac dinh bang pha déng véi hé dung mdi gdm dichloromethane: acetone (8:1)
va citrinin dwoc xac dinh bang pha dong 1a hé dung moi cloroform:acetone:ethanol (5:4:1,5). Cac ching nam xuét
hién vach twong dwong véi vach chat chudn dwoc danh gia cé monacolin K va citrinin.

Phwong phdp khéo sat kha ndng sinh sdc t6 d6

DPanh gia kha nang sinh sac td dd cta cac ching ndm theo phuong phap clia Chen va déng tac gia (2022), cu
thé& nhw sau: sinh khéi ndm nudi trén méi treéng MGA sau 21 ngay dwoc sdy kho 24 gid & nhiét do 50°C, nghién
min. Ethanol 70% dwoc bd sung vao mau theo ty & 50:1 va l&c 200 rpm & nhiét d6 phong trong 2 gi®, ly thm
7000 rpm trong 10 phut thu dich néi, do dd hap thu & cac budc séng 505 nm (sac td dé) véi mau dbi chirng am la
ethanol 70%.

Tong sac t6 hap thu duoc tinh theo cong thire: (AU/g) = Abs x (10/0,5) x df.
Trong do: Abs: d6 hap thu mau, df: hé so pha loang.

Phwong phdp khéo sét swphét trién cda khudn lac

Tbc d6 phat trién clia cac chiing ndm dugc danh gia bang cach do duong kinh phat trién cda soi to nam lan trén
dia petri & cac thoi diém sau 7, 14, 21 ngay nudi trén moi trwdng MGA.
BPuwong kinh hé soi trén dia petri dwoc tinh theo cdng thirc:

d= 2

(mm)

Trong d6, di (mm) va d, (mm) la d6 dai hai dwong chéo phan khuén lac phan bd, d (mm) 1a gia tri trung binh cla
dwong kinh hé sgi.

Phwong phédp dinh Iwong citritrin bang phan tich LC-MS/MS

Sinh khéi kho ching ndm khao sat dwoc chiét xuat bdng ACN (1:100 wiv) trong may siéu am & 30°C trong 30
phut, sau d6 gia nhiét cach thiy & 60°C trong 1 gi¢r va ly tam & tdc d6 3500 vong/phut trong 10 phat, thu dich ndi.
B& sung 0,01 g chét hap phu (MgSO4: Na-Acetate, diéu chinh) vao 1 mL dich ndi sau dé ly tam & téc d6 10000
vong/phut trong 5 phut. Loc qua mang loc 0,2 ym va bom dich loc vao may LC- MS/MS (ACQUITY UPLC I-Class,
Waters). Chuy&n mau vao vial va dem phan tich bang LC-MS/MS. Budng chuan duoc xac dinh véi cac ndng do
va dién tich peak lién quan.

Pha ddng va ché do gradient: Thay dbi va téi wu thanh phan pha dong véi mau, mau chudn va chéat chuan bang
cach thay ddi thanh phan va ty 1& pha dong: thwe hién phan tich mau thém chuan 1&n lwot véi pha dong. Cé dinh
cac diéu kién sic ky: Cot C18, tbc d6 dong: 0,3 mL/ phut, thé tich bom mau 5 uL. Pha déng 1: Kénh A: 10 mM
amonium formate trong H20 (0,1% HCOOH) Kénh B: ACN (0.1% HCOOH). Pha dong 2: Kénh A: 10 mM
Amonium acetate trong MeOH (0,1% HCOOH) Kénh B: ACN (0,1% HCOOH).

Phwong phap dinh danh loai

Chung ndm ti wu nhat s& dwoc chon dé dinh danh loai bang phwong phap giéi trinh tw & vang ITS va LSU. Sinh
khéi ndm dwoc nudi trong mai trwerng PDB & 28°C trong 72 gidr, dwoc tach chiét DNA tdng sb, khuéch dai viing
gene ITS va viing LSU bang phan &ng PCR vé&i cip mdi ITS5 (GGAAGTAAAAGTCGTAACAAGG) va LR7 (TAC
TAC CAC CAA GAT) bao gdm céac thanh phan phan (ng 2.5 pL Buffer 10X, 2.5 uL dNTP, 0.5 pl Mdi xudi (10uM),
0.5 pl Mbi ngwoc (10pM), 0.25 pl Tagq DNA polymerase, 2 ul DNA tdng sé (10 - 100 ng), ddH20 vira dd 25 pl véi
chu trinh nhiét: bién tinh DNA & 95°C trong 1 phuat, gdn mdi & 56°C trong 45 giay, téng hop kéo dai DNA 72°C
trong 1 phut va két thic bang giai doan dn dinh san phdm & 72°C trong 7 phut va lwu trid & 4°C. Tinh sach san
pham PCR theo b6 kit GeneJET PCR Purification Kit (Thermo Scientific). Thwc hién PCR phan tng PCR sequencing
thé tich 10 pL véi BigDye™ Terminator 3.1 Ready Reaction Mix. San phdm PCR sequencing dwoc tinh sach
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bdng Sephadex G-50. B6 sung 15 pl HiDi, gia nhiét 95°C trong 5 phdt, gidi trinh tw 3500, tinh sach san pham
PCR, giai trinh tw Sanger, xac dinh trinh tw tw ddng bang may ABI 3500 Genetic Analyzer, phan tich trinh tw bang
chwong trinh BLAST ctia NCBI, xay dwng cay phat sinh loai bang phan mém MEGA-10, phan tich phat loai bang
phwong phap Neribor Joining véi chi sé boostrap 1a 1000, dinh danh céac ching d& phan lap.

KET QUA VA THAO LUAN
Phan lap va tuyén chon chiing Monascus

Tt hon 20 mau gao va san phdm bot gao dd, nghién ctru da phan 1ap va sang loc dwoc 9 chiing vi nAdm nghi ngd
la ching Monascus vé&i hinh thai khuan lac va vi thé theo mé ta clia cta Alberto va ddng tac gia (2004). Hé soi
ban d&u c6 mau trdng sau dé chuy&n dan sang mau dd, hdng hodc cam, vang. Khi quan sat dwéi kinh hién vi,
soi ndm c6 cAu trac phan dbt, cé vach ngan, bao t& ti ¢é hinh cAu (don déc) hodc hinh trirng (don doc hodc
theo chudi). Hinh thai cu thé cla tirng chiing dé thé hién & Bang 1.

Bang 1. Hinh thai khudn lac va vi thé cac chang vi ndm phan lap nghi ngé |a ching Monascus sp.

Hinh anh khuén lac Hinh anh
vi thé

Chuang
phén lap

M6 ta
Mat trwéc Mat sau

- To ndm c6 mau dé & trung tam, cé céac vong
tron déng tam mau hdng va trdng xen ké, ria
chia thay.

- Sgi ndm c6 clu trdc phan nhanh, c6 vach
ngan. Tui bao t& hinh trirng, theo chudi 3-4
bao tlr.

SP5

- To ndm c6 mau trdng va phdng 1én & trung
tam chuyén sang mau héng nhat, mat sau
ving trung tam c6 mau dd dam chuyén nhat
dan.

- Soi ndm c6 cAu tric phan nhéanh, cé véch
ngan. Tui bao t& hinh trieng, don doc.

C3.14

- To ndm c6 mau vang cam, ria gon séng. Mé&t
sau c6 mau cam dam & trung tam chuyén dan
sang mau vang.

- Soi ndm c6 cAu tric phan nhéanh, cé véch
ngan. Tai bao t& hinh tring theo chubi (3-4
bao tt) va hinh ciu (don doc).

c2.8

- To ndm c6 mau trang va phdng Ién & trung
tam chuyén sang mau héng nhat, mat sau
vung trung tdm c6 rénh, mau cam dam chuyén
nhat dan.

- Soi ndm c6 chu tric phan nhéanh, c6 véch
ngan. Tui bao t& hinh trirng, don doc.

C1.5

- To ndm c6 mau trdng va héng ddng tam xen
ké, ria gon s6ng. Mat sau cé dé dam.
- Sgi ndm c6 clu trdc phan nhanh, c6 vach

cLi1 ngan. Tui bao t& hinh cau, don dac.

- To ndm c6 trdng & trung tdm chuyén sang
mau hdng nhat, ria tron déu. M&t sau c6 mau
cam dam.

- Soi ndm c6é cau tric phan nhéanh, cé véch
ngan. Tui bao t& hinh tring theo chudi (3-4
bao tt¥) va hinh ciu (don dac).

C1.10

- To ndm c6 mau vang nhat & trung tam
chuyén sang mau trang, ria tron déu. Mat sau
c6 mau dé chuyén vang nhat.

CL7 - Sgi ndm c6 chu tric phan nhanh, cé véch

ngan. TGi bao t& hinh hinh cau, don doc.
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- To ndm mau trdng & trung tam, chuyén dan
sang mau hong nhat, ria gon séng.

- Sgi ndm c6 cau trdc phan nhanh, c6 vach

GHR1 ngan. Tui bao t& hinh cau, don déc.
- To nAm mau héng & trung tam, chuyen dan
sang mau héng nhat, ria c6 mau cam gon séng.
GHR2 - Soi ndm c6 cau tric phan nhanh, cé vach

ngan. Tui bao t& hinh trirng, don doc.

M. purpureus

- To ndm mau dé & trung tam, chuyén dan
sang mau vang cam, ria chia thuy.

- Soi ndm c6 céu trdc phan nhanh, cé vach
ngan. Tui bao tl hinh cau, don doéc.

Két qua khao séat kha néng sinh sac t6 dé

Két qua dinh tinh kha nang sinh monacolin K va citrinin

Ham lwong sic té do (AU/g)
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Biéu d6 1. Ham lwong sac té dé (AU/g) chia cac chling ndm nghi nge Monascus sp.

Séc t6 do tr Monascus dwgc biét dén nhiéu nhu mot chét phu gia tao mau thie phdm nhe tinh 6n dinh, hoa tan
tbt va mau sac twoi sang. Gan day, sac té dé con dwoc xem la mét tiéu chi can thiét trong cac san pham Ién men
tl» Monascus vi cac lgi ich siec khde ma n6 dem lai (Xu et al.,
nang sinh séc t& dd cta 9 ching phan lap va ching M. purpureus (dm chirng). Trong d6 chang SP5 sinh séc tb
dé cao nhét trong 10 chung khao sat, dat 1302,8 + 76,9 AU/g va cao gap 7 lan so voi chdng aéi chung va chiing
th4p nhat 1a GHRL1 véi gia tri dat 59,9 + 9,0 AU/g, thdp hon so véi ching dbi chirng 2,9 1an. Két qua nay twong
duo’ng VOi Nguyen Ngoc Thanh va déng tac gia (2022) nghién ctu trén chiing M. purpureus va & julvie trung binh
so v&i nghién clru cla Nguyen Minh Ly va Lé Thi Mai (2023). Nhw vay, trong 10 ching khao sat, thtca cac ching
déu c6 kha nang sinh séc t6 dé nhung & cac mirc dd khac nhau, bdn chiing dwgc danh gia cao nhat gdm SP5,
C1.10,C2.8vaCl.11.

Chuang Monacolin K Citrinin
SP5 + +
C3.14 + +
c2.8 + -
C15 + +
Cl11 + -
C1.10 + +
C1.7 + +
GHR1 + -
GHR2 + +
M. purpureus + -

Ghi cht: Chét chudn Lovastatin ky hiéu L, Citrinin ky hiéu C.
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2017; Zhou et al., 2019). Biéu db 1 thé hién kha

Bang 2. Két qua dinh tinh Monacolin K va Citrinin & cac chiing phan lap bang phwong phap TLC
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Trong san pham gao I&n men dé trng dung giam cholesterol, hop chét c6 loi mong muédn thu nhan 1& monacolin K
va hop chét khéng mong muén 1a citrinin. Ké&t qua dinh tinh kha nang sinh monacolin K va citrinin ctia cac chiing
khao sat dwoc thé hién trong bang 2. Trén tdm TLC, t&t ca cac ching déu xuat hién vach twong tng véi vach
Lovastatin chuén, chirng 6 trong sinh khéi nAm c6 monacolin K. So sanh véi vach citrinin chuan, 4/10 chiing gém
C1.11, C2.8, GHR1 va M. purpureus khong thdy sw xuét hién vach twong dwong, chirng té cac chiing nay khéng
sinh hodc sinh it citrinin. Vi vay, bén ching C1.11, C2.8, GHR1, M. purpureus phi hop v&i muc tiéu nghién ctu
nén dwoc lwa chon dé thwe hién cac khao sat tiép theo.

Két qua khao sat sw phét trién ctia khuan lac

Su tang trwdng duwdng kinh khuén lac 1a mét trong nhitng yéu t6 dwoc quan tam nhdm danh gia kha néng sinh
trwéng cla cac chiing nAm méc néi chung va Monascus sp. néi riéng. Két qué danh gia dwong kinh cla 4 ching
GHR1, C2.8, C1.11 va M. purpureus dwoc thé hién trong Biéu d6 2. Buong kinh khuan lac phat trién manh mé
nhét trong 7 ngay dau, hau het chiém ¥, dwong kinh khuén lac trong thoi gian 21 ngay khao sat. Trong 7 ngay
tiép theo, dwong kinh phat trién cham hon va khéng ting nhiéu & thdi didm 7 ngay cudi cung cla khao sat do
sinh khdi ndm nhiéu va ham lwong dinh dwéng trong méi treong bat dAu can kiét. Trong 4 chling khao sét, ching
GHR1 va C2.8 c6 dwong kinh khuén lac 16n nhét, dat dat 1an lwot 75,5 + 1,3 mm va 74,8 + 3,8 mm, tiép dén Ia
ching C1.11 dat 70,8 = 0,8 mm va thap nhét Ia chaing M. purpureus dat 63,0 + 6,1 mm.
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Biéu d6 2. Buong kinh khuan lac (mm) céc chiing khao séat trén méi trwong MGA sau 21 ngay
Két qua dinh lwong citrinin bang phan tich LC-MS/MS

Ham Iuong citrinin cho phép ti da trong cac san phém lén men Monascus |a 2 ppm hoéc thap hon. Trong nghién
ctvu cta Ji va ddng tac gla (2015), co6 10/12 san ph&dm bot gao do thwong mai phat hién ham Iwgng citrinin te
0,14 dén 44,24 ppm va 2 san phadm khong xac dinh duoc. Biéu dd 3 cho thay ca bén chung khao sat ddu c6 ham
lweng citrinin thap hon nhiéu so v&i déi chirng (0,2 ppm), trong d6 ham lweng citrinin th&p nhat & ching C1.11
chi 0,002 ppm. Do d8, ching C1.11 c6 tiém nang rat Ién d& ¥ng dung vao céac san pham hd trg gidm cholesterol
trong twong lai 1a ching dwoc chon dé dinh danh sinh hoc phan te.

0,25
£ 0,2
= 0,2
o/\
gg 0,15
3% o1
£ 0,033
s 005 0.002 0,024 0012
0
Citrinin M. purpureus C1.11 C28 GHR1

Biéu do6 3. Ham lwong citrinin (ppm) sinh ra & cac chiing ndm sang loc
Két qua dinh danh loai

M 22619 IN942661 1
85 109,07 KY635851.1
5,60 KYB35850.1

ic DNA sequence LT963495 1
PAS DNA AP025353 1

rain NRRL 1596 0Q694412.1
late AFTOL- 426 DQ782908 1

11
Monascus purpureus KUPHMS AP025354.1:979-1801
cus ruber strain FRR2447 JF922025 1111324

B4 CPOB4TS 1 461
strain ATCC 16436 AF364904.1

u
3] 'Mon

—rq " JOM 22613 JNG40S17 1

r NG40518 1

‘ Monascus poureus sote ATOLID 420 0QTRZS081.00-1252

Cordy C-C2 NG 0228341

Hinh 1. Cay phat sinh loai viing ITS5 va LR7 thé hién méi quan hé ho hang cta chang C1.11.
Thang 1.00 biéu thi khoang céch di truyén
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Thong qua két qua gidi trinh tw PCR bang cap mdi ITS4/ITS5 va LR7-LSU, ching C1.11 dwoc xac dinh 1a ching
Monascus purpureus véi sy twong déng cao, I&n hon 99% trén ngan hang gen NCBI. Hinh 3.6 mé ta cay phat
sinh loai thé hién méi quan hé gan cua ching C1.11 bang phwong phap Neighbor-Joining, Maximum Likelihood,
bootstrap 1000 trong MEGA.

KET LUAN

Ching C1.11 dwoc phan lap t gao va dinh danh sinh hoc phan t& cé trinh ty twong ddng véi ching M.
purpureus. M. purpureus ciing la chiing duoc si dung dé 1én men gao d6 phd bién trong thuc pham va dugc
pham trén thi trwong hién nay. Chung C1.11 dap tng du didu kién chat lwong va an toan khi tng dung trong san
phdm gao 1én men vi kha nang tdng hop séc t6, monacolin K, dong thoi ham lwong doc td citrinin sinh ra rat thap.
Tuy nhién, nghién cru ciing can danh gia va khao sat thém diéu kién nuéi cdy nham thu nhan ti da ham luwong
Monacolin K c6 thé tdng hop dwoc & ching nay.

Loi cam on: Nghién ciu nay duwoc tai tro béi So Khoa‘h,oc va Cdng nghé Thanh phé Hé Chi Minh. Céc tac gia xin qhér]
thanh cam on S¢ Khoa hoc va Cong ngh¢ Thé,nh pho Ho Chi Minh ciing nhu Trung tam Cong nghé sinh hoc Thanh pho Ho
Chi Minh da luén quan tdm va tao diéu kién dé chung tdi hoan thanh ngi dung nghién cuu.
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CONG NGHE VI SINH, THUC PHAM VA MOI TRUONG

ISOLATION, SCREENING AND IDENTIFICATION OF Monascus sp.
LOW CITRININ BIOSYNTHESIS

Nguyen Thi Thuy Trang, Dao Nu Dieu Hong*, Nguyen Thi Dung, Bui Le Kha Tu,
Vo Nguyen Thanh Thao, Nguyen Van Toan, Ha Thi Loan

Biotechnology Center Of Ho Chi Minh City

SUMMARY

Hyperlipidemia is a condition in which one or more blood lipid parameters increase such as HDL-cholesterol,
LDL-cholesterol, and triglycerides, leading to many dangerous diseases and complications such as myocardial
infarction, stroke, etc. Red fermented rice from the Monascus sp. has been recognized as the natural therapy for
the hyperlipidemia body. This study aims to isolate and screen Monascus sp. biosynthesis of red pigment and
monacolin K as biological activities related to the ability to reduce cholesterol. Besides, the citrinin toxin content
produced is low, meeting safe conditions when applied in product production. The study's results were evaluated
on 10 strains, including 1 standard strain Monascus purpureus as a control and 9 isolated mold strains with
morphology similar to Monascus sp. All 10 strains produced red pigments with concentrations ranging from 59.9
to 1302.8 AU/g and appeared spots corresponding to Lovastatin on the TLC plate. Four strains including GHR1,
C1.11, C2.8, and Monascus purpureus that did not clearly show citrinin spot were selected to evaluate the
growth of mold mycelium and quantify citrinin content. Strains GHR1 and C2.8 exhibited the largest colony
diameters after 21 days of culture, reaching 75.5 + 1.3 mm and 74.8 + 3.8 mm, respectively, while strain C1.11
had The lowest amount of citrinin produced only 0.002 ppm. Therefore, strain C1.11 was chosen to conduct
molecular biological identification. The results were more similar in sequence than 99% to the Monascus
purpureus strain. C1.11 strain have the potential for further application to create health protection products that
support cholesterol reduction.

Keywords: Citrinin, cholesterol, red yeast rice, monacolin K, Monascus sp., heart disease, triglycerid.
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