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Khao sat kha nang tao sac to, Lovastatin va doc to Citrinin cua
hai chiing nam moc dé Monascus purpureus
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Nhin ngay 5 thing 9 nam 2007

Tém tit. Monascus purpureus dugc sir dung rong rii tai Trung Quéc, Han Quéc va Nhit Ban tir
hang trim nim nay trong san xuét thyc phim va trong y hoc ¢ truyén. Gin diy Monascus dugc
phat hién 13 c6 kha ning sinh tdng hop lovastatin, mt dugc chéit quan trong trong diéu trj cic bénh
tim mach. Nghién ciru nay dé cdp téi kha ning img dung c6ng nghé cuia 2 chiing nAm Monascus cé
mit trong suu tdp gibng cua Vién Cong nghiép Thyc phim 1a M. purpureus MD va M. purpureus
3403. Két qua danh gia cho thdy hai ching cé nhimg khic biét ro rét vé kha nang va dang sic t§
tao ra. Trong 2 chiing khao sit, M. purpureus 3403 cé kha ning sinh tdng hgp lovastatin va do
vdy c6 tiém ning img dung trong sin xuét thyc phim chirc ning. Ca hai ching khao sat déu c6
kha ning sinh citrinin, mét loai djc t4 nim. Mic du khong san sinh & mirc d§ cao, sir cé mit cua
citrinin 14 didu dang quan t&m khi img dung Monascus trong san xuét.

1. Mé& diu

Monascus  purpureus
Ascomycota, l6p Ascomycetes, phdn Idp
Eurotiomycetidae va ho Monascaceae.
Monascus dugce sir dung rong rdi trong san xuit
thuc phém tai Trung Quc‘)c, Han Quéc va Nhat
Ban tir hang trdm n&m nay [1]. Ngodi (mg dung
théng thudng lam phim mau thyc phdm,
Monascus ¢on 1a mot loai duge liéu cd truyén
tai cic quéc gia ndy. Gao lén men Vvéi
Monascus dugc goi 1a "Ang Khak" hodc "Hong
Qu" theo tiéng Trung Quoc, “Ben-Koji” theo
tiéng Nhat va “Red Rice Yeast” theo tiéng Anh.

Gain diy, nam Monascus dugc phét hién cé
chira cac hoat chét co lgi cho hoat dong cua tim
mach. Ching c6 kha ning lam giam cholesterol
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tdng sb, ting HDL, giam LDL va triglyceride.
Hoat chit chinh diéu khién qua trinh nay la
lovastatin (monacolin K, mevinolin). Do c6 kha
ning lam giam lugng cholesterol trong mau,
Monascus c6 tac dyng phong ngua bénh tim
mach v mdt s6 dang bién chimg [2,3). Hién
nay cic ché pham tir M. purpureus dugc san
xuét rong rii trén thé giéi. Cac ché phim nay
c6 thé bao gobm M. purpureus dang thd, dich
chiét M. purpureus, va céc chit tinh ché tir
ching. San phdm néu & dang thyc pham chirc
ning thudng chira ham lugng lovastatin tir 90
mg -10.000 mg/kg. Cac ché pham dugc ap dung
& dang vién nén, con nh{ng, dang kem va dang
bd sung cho thyc phim. Ché phim cia M.
purpureus ton tai ci & dang thyc pham chirc
niang va dugc li¢u. Solaray (M¥), InVite Health
(My), Moming Star Health (My), TerraVita
(Balan), AllOk GmbH (buc), Hangzhou Gosun
Technologies Co., Ltd. (Trung Quédc), YBS
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(Nhat)...la mot sb trong nhiéu cdng ty cung cip
thye phim chic nang va dugc liéu tr M.
purpureus.

Mot trong nhitng van dé quan ngai khi ing
dung Monascus 1a kha nang sinh ddc t5 citrinin.
Citrinin 14 doc t6 nam dién hinh, dugc phat hién
dau tién & Penicillum, sau d6 1a Aspergillus va
Monascus. N6 duge coi 1a doc to khi manh
nhung khong bén nhiét va dé bj phan huy trong
qua trinh ché bién [4). Citrinin 13 san pham trao
d6i thir cip ciia Monascus purpureus nhung véi
ndng d6 rat nho co thé chiap nhan dugc trong
gao lén men vai Monascus.

Muyc tiéu cia nghién ciru ndy la danh gia
khé ning tao sic 5, sinh tong hgp lovastatin va
citrinin cia 2 chung ndm M. purpureus hién
dang luu giir tai Suu tap giéng vi sinh vat, Vién
Cong nghiép Thyc phim nhim tao tién dé cho
viéc phat trién cic ché phim thyc pham chirc
ning tir Monascus.

2. Nguyén vat li¢u va phuong phap

Chung giong, méi trucmg nuéi cdy va phdn
tich ham lwgmg chdt mau

Cic chung M. purpureus MD va M.
purpureus 3403 phuc vy nghién ciru dugc lay tir
Suu tap giong Vi sinh vat, Vién Cong nghiép
Thuc phim. Gibng dugc bao quan trong ong
thach nghiéng voi thanh phan malt 1%, glucose
1%, agar 2%. Khao sat vé kha ning tao sic t6,
lovastatin, citrinin dugc thyc hién trén moi
trudmg gao hip. Chat mau dugc trich ly tir sinh
khoi Monascus va gi4 thé bing con 70% (v/v).
Ham lugng sic t6 dugc danh gia thong qua mét
d6 quang & budc séng 410 nm. Phé miu cua
cic ching dugc phan tich bing sic ky ban
mong (silica gel 60, Merck) vd&i dung moi la
ethylacetate [5].

Phan tich lovastatin

Pé tao dung dich chit chuén, lovastatin cla
Molekula (Dorset, Anh) dugc chuyén hoa thanh

dang axit bing cich pha trong dung djch NaOH
0,1M:acetonitril (6:4 v/v). Lovastatin tir nam
Monascus dugc tach chiét bing cich dong kho
sinh khoi ciing gia thé cia nim trén méi trudmg
gao hap. Hdn hgp dugc nghién min va chuyén
0,1 g vao 6ng Eppendorf chira 0,5 ml H,SO,
0,IM. Cac 6ng duge & qua dém & nhiét d6 55°C
trong diéu kién lic 1000 vong/phit trén may
Thermocomfort (Eppendorf). Sau d6 0,75 ml
toluene duge bd sung vao moi 6ng, lic & toe 4O
1400 vong/phit & nhiét d§ 55°C trong 10 phut
va sau d6 ly tdim & 13000 vong/phut trong 5
phut & nhiét 5 phong. Toan by phan dich ndi
dugc chuyén sang dng mai va trung hoa bing
cach bd sung 0,5 ml Na,CO, 5%, lic manh
trong 1 phiit trén may Vortex. Hén hgp dugc ly
tam & 13000 vong/phiit trong 1 phit va loai boé
toan bd 16p dudi. Dich chiét tiép tuc dugc nra
bﬁng cich bd sung 0,5 ml nuéc cit, lic manh
trong 1 phit va ly tam & 13000 vong/phut trong
1 phat. Dung méi toluene dugc loai bod bing
cich chuyén 100p] sang 6ng méi va 1am khé
bing dong khi nito. Phan dong lai dugc héa tan
trong 200 pl hén hgp dung méi acetonitril:
H,PO, 0.1% (60:40, v/v). Hon hgp sau dé dugc
ly tim & 13000 vong/phit va sir dung 5ul dich
ndi dé phén tich bing HPLC véi cot hdn hgp
C2-C18 (S5RPC va uRPC, Pharmacia Biotech,
My), pha dfng acetonitrile: H;PO, 0.1%
(60:40) (Merck, Puc), toc ¢p dong 0,6 ml/phiit.
Tin hiéu dugc ghi nhan bing detector ® SPD
6AYV (Shimadzu, Nhat) & budc séng 238 nm va
phin tich bing intergrator C-RSA (Shimadzu,
Nhit).

Phén tich citrinin

Chét chuan citrinin cia Molekula (Dorset,
Anh) dugc pha trong dung modi acetonitrile.
Citrinin dugc tich chiét tir sinh khdi cing gia
thé ndm trén méi trudng cim gao bing cdn 67%
(v/v). Cic miu dugc pha loing dén ndng 46 can
thiét sir dung con 67% va sau d6 phan tich bing
HPLC vdi ciing diéu kién nhu phén tich lovastatin.
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3. Két qua va ban lujn

DPgc diém va déng hoc cua quad trinh sinh
sdc 10

Hai chung M. purpureus MD vi M.
purpureus 3403 dugc nudi ciy trén méi trudng
gao hip & 30 °C trong thdi gian 16 ngay. Téc
d phat trién va tao sic t6 dugc danh gid trong
sudt qué trinh nudi cdy. Két qua cho thdy ching

1000

M. purpureus MD phat trién nhanh hon va tao
sic t6 sém hon chung M. purpureus 3403, tuy
nhién cuomg d¢ mau cua ching M. purpureus
3403 lai cao hon so v&i chung M. purpureus
MD. D6i vé&i ci 2 ching gidng, ham lugng sic
t6 tich ty dwgc ting manh trong 12 ngay dau va
sau d6 dn dinh cho t&i cubi thoi gian khdo sat
(16 ngdy) (Hinh 1).
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Hinh 1. DYng hoc ciia qua trinh sinh sic tb cia Monascus trén méi trudmg gao hip.

Vé thanh phin cua sic t, dich chiét sic té
cua 2 chung M. purpureus MD va M. purpureus
3403 dugc phan tich bing phuong phap sic ky
ban méng v&i dung méi tich chiét 13 ethyl
acetat (Hinh 2). Chung M. purpureus 3403 cé
xu huéng sinh sic té vang nhiéu hon (gao cé
mau 46 sdm), trong khi chung M. purpureus
MD ¢6 xu huéng sinh sic té6 d6 nhiéu hon (gao
c6 mau do tuoi). Khi trich ly bing dung méi
ethanol, ching M. purpureus 3403 cho djch
chiét c6 miu do6 sim va chung M. purpureus
MD cho dich chiét mau dé nhat hon. Dya trén
quang phd quét tir budc séng A 300 dén 800 nm
ta thdy kha nang sinh tong hop sic t6 cua hai

ching 12 rét khac nhau. Phan tich phd mau bing
sic ky ban mong cho thay ching M. purpureus
3403 c6 kha nang sinh tng hop ca 3 nhom sic
t6 chi yéu cta Monascus purpureus la mau
mau vang, mau d6 va mau da cam trong khi d6
ching Monascus purpureus MD lai chi tng
hop chii yéu mot nhom séc té d6 tia. Nhu vay,
thy thudc vao myc dinh s dung ma ta c6 thé
lya chon mét trong 2 chiing Monascus. Sic té
cta chung M. purpureus MD phi hgp hon doi
vii cic san pham rugu, trong khi dé ching M.
purpureus 3403 s& c6 gia tri ddi voi cic sin
phim thit.
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Hinh 2. Sic ky ban méng sic tb ciia ching M.
purpureus MD va M. purpureus 3403.

Danh gida kha ndng sinh Lovastatin

Lovastatin 1a mot dugc phiam thudc nhém
statin va con dugc goi 1a mevinolin. Tuy nhién
tén goi dau (lovastatin) van dugc sir dung ph6

P

Lovastatin
|~ (acid form)

_

12,333

8,484

P Lovastatin

P /(Iacton form)
<

bién hon. Theo nhicu tai liéu nghién ciru
lovastatin dugc tao ra bd Monascus dudi ca hai
dang axit va lacton, chiing c6 kha nang chuyén
héa tir dang ndy sang dang khac. Trong tyr
nhién, ti 1€ tao thanh gira hai dang tiy thudc
vao ching vi sinh vat giéng va cac didu kién
nudi ciy, nhung lovastatin chi yéu tdn tai &
dang axit. Viéc chuyén hoa gitra hai dang v&i
nhau phy thudc phén Ién vao diéu kién moi
truong nudi cdy. Mau chat chuan lovastatin hoa
tan trong acetonitrile c6 chira ca dang lactone
va dang axit. Trong diéu kién phén tich cta
ching t5i, trén sic ky dd lovastatin dang axit
xuét hién & phit 12,8 va dang lactone & phit
22,1 (Hinh 3). Sy c6é mit cua ca hai dang gdy
kho6 khin cho vi§c danh gia dinh lugng va do
vy ching toi quyét dinh chuyén héa ching
thanh dang duy nhit 12 axit. Sau khi xir ly bing
dung dich NaOH 0,1 M:acetonitril ti 1€ 6:4, toan
b6 lovastatin dang lactone dugc chuyén héa
thanh dang axit. Luc nay trén sic ky dd chi
xuét hién mot peak duy nhat & phat 12,8.
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Hinh 3. Két qua phéan tich HPLC chuyén héa clia Lovastatin. Chit chuéin Lovastatin 0,01% qua xir ly bing
NaOH 0,1M: ACN (6:4). a) Chét chun Lovastatin dang lacton va axit truéc khi dugc xir Iy bing NaOH; b) Chit
chufn Lovastatin dang axit sau khi dugc xir ly bing NaOH.
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Vi¢c phan tich lovastatin dugc tiéen hanh
trén hai chung Monascus purpureu MD va
chiing Monascus purpureu 3403. Mbi ching
dugc nudi cdy voi diéu kién khic nhau nhim
khao sit anh hudmg cia moi trudmg nudi cly
1én kha nang sinh tong hgp lovastatin. Két qua
tich chiét va phan tich lovastatin ddi véi 2
ching Monascus cho thay khéng c6 ching nao
tao lovastatin dang lactone trong diéu kién nudi
cdy trén moi trudmg gao hap. Ching M.
purpureus MD chi tao lovastatin dang axit va ¢

T0.744

~

hiam lugng vét va khong thé dinh lugng chinh
xdc dugc. Két qua phan tich HPLC dbi véi
chung M. purpureus 3403, lovastatin tao ra
cling ¢ dang axit va ham lugng lovastatin trong
mau san phdm ddng khé cung gia thé dat & muc
60 pg/g (Hinh 4). So véi céc ché phim
Monascus trén thj truong véi ndng 49 lovastatin
trong khodng 90-10000 pg/g thi day la nong 8¢
khéng cao va do vay dé tao cic ché pham twong
tr, viéc chiét tich va 1am giau lovastatin 13 cin
thiét.

Lovastatin
(acid form)

Hinh 4. Két qua phén tich HPLC phit hién lovastatin mu tach chiét tir ching M. purpureus 3403,

Danh gia kha ndng sinh citrinin

Vigc phan tich citrinin dugc tién hanh cho
ca 2 ching khdo sit va qua phan tich bing
HPLC cho thdy ca hai ching Monascus cta
Vién Cong nghiép Thyc pham déu sinh citrinin
trén mdi trudmg gao hip (Hinh 5). Néng d¢
citrinin cao nhat 13 105 pg/g. Mic du mirc 4%
téng hep citrinin nay khong phai qua cao so véi
ham lugng da cong bd ddi véi cic san pham

thuong mai, sy c6 mat cia citrinin la dicu dang
quan tim va viéc dua ra cic gidi phap nhim
khdng ché sinh tong hop citrinin 1a diéu cin
thiét. Diéu dic biét 1a trong khao ciru cia
ching toi, citrinin khong phat hién dugc khi cac
ching dugc nudi ciy trén méi truomg malt-
glucose agar. Diéu nay cho thiy viéc tdi uu héa
di¢u kién nhim giam thiéu citrinin 12 kha thi.
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Citrinii

Citrinin

o 454

b

Hinh 5. Két qua phan tich HPLC phat hién citrinin. a) MAu tach chiét tir ching M. purpureus MD;
b) MAu tach chiét tr chitng M. purpureus 3403.

4. Két luan

Hai ching nim M. purpureus MD va M.
purpureus 3403 coé nhimg khac bi¢t kha ro rét
vé dang va cudmg d9 sic 16 tao ra. Chung M.
purpureus 3403 c6 kha niang sinh tong hop
lovastatin, mot dugc chét quan trong trong diéu
tri bénh tim mach. Mjc du khong san sinh &
mirc d§ cao, sy c6 mit cua citrinin & ca hai
ching gidng ciing 12 diéu dang quan tim khi
img dung ching trong san xuit phim mau hoic
thyc phim chirc nang.

L&i cam on: Nghién ciru nay nhén dwoc sw
tai tro cua B¢ Khoa hoc va Cong nghé, Bo
Céng nghiép théng qua dé tai “Bdo 16n va khai
thdc nguon gen vi sinh vdt cong nghiép thuc
phdm". Tdc gia xin cdm on ThS. Dinh My
Hang, ThS. Lé Thiy Mai, CN. Pao Anh Hai

(Vién Céng nghiép Thuc phdm) vi nhimg dong
£0p trong qua trinh thuc hién.
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Production of pigments, Lovastatin and mycotoxin Citrinin by
two Monascus purpureus strains

Le Duc Manh

Food Industries Research Institute, 301 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Monascus purpureus has been used in China, Korea, and Japan as food colorant and traditional
medicine for centuries. Recently it was discovered that Monascus produced lovastatin, an important
drug for preventing cardiovascular diseases. This study was focused on technological characterization
of two Monascus strains at the Culture Collection of Food Industries Research Institute. It was shown
that the two strains differed significantly in pigment production and pigment composition. It was
confirmed that M. purpureus 3403 capable of producing lovastatin, a chloresterol lowering agent. It
was noted that although citrinin presented at low concentrations, measures should be taken before
commercial realization of the strains.



