TAP CHI KHOA HQOC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 5(1)-2021: 2207-2216

KHAO SAT CAC YEU TO ANH HUONG PEN QUA TRINH SAN XUAT
LOVASTATIN TU NAM Asperillus terreus EV8 BANG PHUONG PHAP
LEN MEN BAN RAN

Nguyén Pham Tuan!", Bang Hong Lam?, Nguyén Pham Tu?

Trung tAm Cong nghé Sinh hoc tinh An Giang;

2Truong Pai hoc An Giang, Pai hoc Qudc Gia Thanh phé HO Chi Minh.

*Téac gia lién hé: ngphamtuan1983@gmail.com

Nhdn bai: 16/04/2020  Hodn thanh phan bién: 20/07/2020  Chdp nhdn bdi: 14/09/2020

TOM TAT

Lovastatin mot loai thudc thudc nhom statin va dwoc sir dung dé ha cholesterol. Lovastatin
cling dugc sur dung diéu tri bénh tim mach vanh, bénh Alzheimer va cac bénh vé xuong,.... Nim
Asperillus terreus duoc xem 1a mot trong nhitng ngudn tong hop lovastatin, trong qué trinh tong hop
lovastatin chiu anh huang cua nhidu yéu té sinh hoc va phi sinh hoc. Nghién ctru dwoc thyc hién nham
danh gia anh huong cua cac yéu td dén qua trinh san xuat lovastatin tir nAm bang phuong phap 1én
men ban ran. Cac yéu té anh huong dén qua trinh 1én men tir ndm Asperillus terreus EV8 nhu co chit,
pH, ngudn carbon, ngudn nitrogen va thoi gian 1én men dwoc danh gid. Ham lugng lovastatin dugc
xac dinh bang phuong phép do quang & budc song A=238 nm. Két qua nghién ctitu cho thdy, nim
Asperillus terreus EV8 san xuat lovastatin t6t nhat dudi didu kién nhu co chét (gao tring), pH moi
truong (pH = 6), ngudn carbon (glucose 5 g/L), ngudn nitrogen (pepton 5 g/L) va thoi gian 1én men (8
ngay), ham luong lovastatin dat 4,66 mg/g.
Tir khéa: Asperillus terreus EV8, Co chat, Glucose, Lovastatin, pH, Thoi gian
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ABSTRACT

Lovastatin is a drug belonging to statin group and is used to reduce cholesterol. Lovastatin is
also applied to treat coronary heart disease, Alzheimer's disease, and bone diseases. Asperillus terreus
is considered as one of the potential sources of lovastatin, but the lovastatin synthesis process affected
by various biological and abiotic factors. The study was conducted to evaluate the effect of factors on
the production of lovastatin from this type of fungi by solid state fermentation method. The effect of
factors on the production of lovastatin from Asperillus terreus EV8 as substrates, pH of medium,
carbon source, nitrogen and fermentation time were investigated. Lovastatin assay was determined by
spectrophotometer at 328 nm. The results showed that Asperillus terreus EV8 strains produced
lovastatin under conditions as substrates (rice), pH of medium (pH = 6), carbon source (glucose 5
g/L), nitrogen source (peptone 5 g/L) and fermentation time (8 days) and the amount of lovastatin
reaches 4.66 mg/g.
Keywords: Asperillus terreus EV8, Glucose, Lovastatin, pH, Substrate, Time
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1. MO PAU

Tang cholesterol mau, mot trong
nhitng yéu té nguy co hang dau dan dén
X0 vita dong mach va cac bénh tim mach
vanh va 12 mot van dé 16n trén toan thé
gioi. Trén Thé goi, statin dwoc st dung
thuong xuyén trong diéu tri ting
cholesterol. Lovastatin 1a mot thanh vién
ciia nhom thudc statin, duoc sir dung dé
ha cholesterol ¢ nhitng nguoi co6 sy gia
ting cholesterol mau va gop phan ngin
ngira bénh tim mach. Lovastatin 1la mot
loai thudc hypercholesterolemic manh sir
dung cho viéc lam giam lugng cholesterol
trong mau. Lovastatin 1 mot chat ic ché
canh tranh cua 3-hydroxyl-3-
methylglutaryl coenzym A reductase, céac
enzyme han ché ty 1& sinh tong hop
cholesterol (Seenivasan va cs., 2008).
Ngoai ra, lovastatin da duoc su dung
trong cac ung dung y sinh hoc nhu diéu tri
bénh tim mach vanh, bénh Alzheimer va
cic bénh vé xuong (Aravindan va cs.,
2008). Lovastatin dugc tong hop tir nhiéu
ngu0n vi sinh vét khac nhau nhu xa
khuan, ndm mdc va nam an va nam dugc
liu (Vijay va cs., 2019). Trong d6, ndm
Asperillus terreus dugc xem la mot trong
nhitng ngudn téng hop lovastatin. Nim
tong hop bang hai phuong phap 1én men
chim va 1én men ban rin, qua trinh 1én men
ban rin san xuit lovastatin chiu anh huéng
cua nhiéu yéu té sinh hoc va phi sinh hoc
(Subhan va cs., 2016). Lén men trang thai
rin da dwoc s dung trong nganh cong
nghiép thuc pham cho cac muc dich khac
nhau nhu san xuat enzyme, san xut acid
hitu co, mau séc (Jian va Yang, 2013).
Lén men ban rin 1a méi truong song tu
nhién cua hau hét cac vi sinh vét (cha yéu
1a ndm va nAm madc); doi hoi it ning luong
dé khir trang (vi hoat dong cua nudc thip
hon); it bi nhidm vi khuan; san xuét cac
san pham c6 ning suit cao hon; c6 mot sb
loi thé vé& méi truong; dé sir dung co chét
trong qua trinh san Xuit (tan dung phu phé
pham) va dé quan 1y nuéc thai (Carlos va
cs., 2017). Trong qua trinh 1én men ban ran
dé san xuét hop chit c6 hoat tinh sinh hoc,
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nim chiu tac dong cua cac yéu té nhu pH,
co chat, ngudn nitrogen, carbon, thé tich
Ciy va thoi gian 1én men,.... Véi nhimg wu
diém cua san pham lovastatin va loi thé
cia qua trinh 1én men san Xuit cic san
pham tir nim Asperillus terreus, tir do,
nghién cou “Khao sat cac yéu td anh
hudéng dén qué trinh san xuat lovastatin tir
nam Asperillus terreus EV8 bang phuong
phap 1én ban ran” duoc thuc hién nham
xac dinh cac yéu té anh huéng dén qua
trinh san xuat lovastatin tir nam.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1 Vat li¢u nghién ciru

Dong nam noi  sinh  Asperillus
terreus EV8 dugc luu gitt phong thi
nghiém vi sinh ctia Trung tam Céng nghé
Sinh hoc tinh An Giang. Chuan bi dung
dich 1én men: moi truong 1én men dé tao
sinh khéi cua nam Asperillus terreus EV8
bao gom peptone 2 g/L, sucrose 5 g/L,
MgSO, 0,1 g/L va KH.PO, 0,5 g/L diéu
chinh vé pH = 5,6. Chuan bi binh tam giac
250 mL c6 chira 100 mL méi truong dinh
dudng da dugc thanh trang va dé ngudi,
cdy 3 tan nam (duong kinh 1 x 1 mm). Cac
binh tam giac dugc u trong diéu kién nhiét
d6 phong va lic véi toe do 140 vong/phit
trong 3-5 ngay va dugc st dung cho cac
nghién ctu tiép theo.
2.2. Phwong phap nghién ciru
2.2.1. Phirong phdp bé tri thi nghiém
2.2.1.1. Khdo sdt anh hwong cia co chat
dén qud trinh san xuat lovastatin

Chuin bi méi truong 1én men cua
Mouafi va cs. (2016), bao gom MgSO..
7H20 (0,15 g/L); (NH4).HPO4 (0,25 g/L);
NaCl (1 g/L), diéu chinh vé pH = 55.
Chuan bj cac cong thirc thi nghiém gom 20
g co chét khic nhau (gao tring, cam gao,
v6 bap, 161 bip, bd mia va vo trau) va bd
sung 30 mL dinh dudng dé dam bao du do
am thi nghiém (70%) (Praveen va Cs.,
2015). Tién hanh cdy 10 mL dung dich
nhan sinh khéi ndm (mat do6 108 té
bao/mL) vao céac cong thic thi nghiém sau
khi khtr trung va 1am lanh. Cac cong thuc
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nim duoc u ¢ diéu kién nhiét d6 phong
trong thoi gian 8-10 ngay. Chi tiéu theo
doi: ham lugng lovastatin
2.2.1.2. Khdo sdt anh hwong cia pH dén
qud trinh san xudt lovastatin

Chuan bi méi truong 1én men cia
Mouafi va cs. (2016), diéu chinh vé pH
khac nhau (pH = 5, 6, 7, 8 va 9). Chuén bi
cac cong thirc thi nghiém gom 20 g co chat
(gao tring) va bd sung 30 mL dinh dudng
dé dam bao du d6 4m thi nghiém (70%).
Tién hanh cdy 10 mL dung dich nhan sinh
khéi nam (mat d6 108 té bao/mL) vao cac
cong thirc thi nghiém sau khi khir trung va
lam lanh. Céc cong thuc nim duoc U &
diéu kién nhiét do phong trong khoang thoi
gian 7-10 ngay. Chi tiéu theo doi: ham
lwong lovastatin.
2.2.1.3. Khdo sdt anh hwéng cua nguon
carbon dén qud trinh san xudt lovastatin

Chuan bi méi truong 1én men cua
Mouafi va cs. (2016), bo sung nguon
carbon khac nhau (glucose, sucrose,
lactose, dextrose 5 g/L va d6i chirng khong
b6 sung). Chuin bi cac cong thic thi
nghiém gdm 20 g co chit (gao) va bd sung
30 mL dinh dudng dé dam bao du do am
thi nghiém (70%) va ngudn carbon b sung
khac nhau, diéu chinh vé& pH = 6. Tién
hanh cdy 10 mL dung dich nhan sinh khdi
nam (mat d6 108 té bao/mL) vao cac cong
thae thi nghiém sau khi da dugc khir trung
va lam lanh. Cac cong thuc nim duoc U &
diéu kién nhiét do phong trong khoang thoi
gian 7-10 ngay. Chi tiéu theo ddi: ham
luong lovastatin.
2.2.1.4. Khdo sdt dnh hwong cia nguon
nito dén qud trinh san xudt lovastatin

Chuan bi méi truong 1én men cua
Mouafi va cs. (2016), bo sung nguon
carbon 1a glucose 5 g/L. Chuan bi cac cong
thie thi nghiém gém 20 g co chat (gao
trang) va bo sung 30 mL dinh dudng dé
dam bao du do 4m thi nghiém (50-70%) va
ngudn nito bd sung khic nhau (yeast
extract, malt extract, peptone, beef extract,
NHiNO3z 5 g/L va dbi chiung khong bd
sung), diéu chinh vé pH = 6. Tién hanh ciy
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10 mL dung dich nhén sinh khéi nam (mat
d6 10° té bao/mL) vao cac cong thirc thi
nghiém sau khi da dugc khir trung va lam
lanh. Cac cong thuc ndm duoc u & diéu
kién nhiét do phong trong khoang thoi gian
8-10 ngay. Chi tiéu theo doi: ham lugng
lovastatin.
2.2.1.5. Khdo sat dnh huwong cua thoi gian
1én men dén qud trinh san xudt lovastatin

Chuin bi méi truong 1én men cua
Mouafi va cs. (2016), diéu chinh vé pH = 6,
glucose 5 g/L va peptone 5 g/L. Chuan bi
cac cong thire thi nghiém gém 20 g co chat
(gao trang) va b sung 30 mL dinh dudng
dé dam bao du d6 am thi nghiém (70%).
Tién hanh cdy 10 mL dung dich nhén sinh
khéi ndm (mat do 108 té bao/mL) vao cac
cong thirc thi nghiém sau khi da dugc khu
tring va lam lanh. Céac cong thirc ndm duoc
1 & diéu kién nhiét do phong trong khoang
thoi gian 1én men khac nhau. Chi tiéu theo
doi: ham lugng lovastatin.
2.2.2. Phuong phap phdn tich ham lwong
lovastatin

Sau khi 1én men vao ngay thir 8-10,
tién hanh thu san pham va siy kho ¢ diéu
kién nhiét do 1a 50°C trong 24 gio va xay
nhuyén thanh bot dé tién hanh phan tich
ham luong lovastatin. Can 2 g mau chiét
véi ethyl acetate (pH = 3) trong binh tam
gidac 250 mL u ¢ diéu kién nhiét do 28
+2°C trén may lic véi toc do tdc do 200
vong/phut trong 2 gid. Sau do, tién hanh ly
tam hon hop voi toe d6 10.000 vong/phit
cho 10 phut va thu phan dich bo phan ba.
Phan dich loc duoc loc qua mang loc ¢
kich thudc 0,45 um, dich loc dugc dem
phan tich ham lugng loavastatin dua vao
duong chuan (Mouafi va cs., 2016). Hon
hop phan ung bao gém 1 mL dung dich
qua mang loc, 1 mL acid trifluroacetic
(1%) phan tmg trong 10 phut (Lacton hoa
axit hydroxyl cua lovastatin). L4y 0,5 mL
dung dich bén trén pha loang 10 lan véi
methanol va do do hip thu & budc song
238 nm.
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2.3. Phuong phap thong ké

Céc s liéu tho cua thi nghiém dugc
xt ly bang phan mém Microsoft Excel
2010. Thong ké bang phan mém
Statgraphics 16.0. Kiém tra su khac biét
gitra cac gia tri trung binh theo phép thur
Duncan va LSD.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia co chat dén qua
trinh san xuit lovastatin

Yéu t6 quan trong trong qué trinh
1én men bén ran 1a sy lya chon co chét phu
hop cho qué trinh 1én men. Dé giam chi
phi cho qua trinh san san xuat lovastatin;
lovastatin dugc san xuit bang cach sir
dung cac san pham tir néng nghiép vai gia
ca thich hop. Moi truong san Xuat
lovastatin thuong don gian, st dung phu
pham trong céng nghiép-nong nghiép nhur
cam lta mi, cam gao hodc rom lua mi lam
co chat (Nathiya va cs., 2011). Co chit co
anh huong dén qua trinh sinh lovasatatin tir
nam Asperillus terreus EV8, cac ngudn co
chat khic nhau cho kha ning sinh
lovastatin khac nhau (Hinh 1). Cu thé, ham
luong lovastatin thé hién cao nhit véi
nguon co chat ban dau 1a gao voi ham
luong 13 3,54 mg/g co chat; ké dén Ia
nguédn co chit cam gao va vo bip voi ham
lugng lovastatin lan luot 1a 2,21 mg/g co
chat;

2,27b

2,27 mg/g co chat va thap nhat 1a nguon co
chat 16i bap va vo trdu, ham luong
lovastatin chi dat 1,87 mg/g co chat va
1,91 mg/g co chat.

Dua trén nghién ciru sang loc nguon
co chit, gao duoc chon 13 co chat thich
hop dé tdi uu héa thém nghién ctiu theo
trinh 1én men ban ran. Gao chira du céc
chat dinh dudng can thiét cho sy phat trién
cua vi sinh vat. gao trang chira cac chat
dinh dudng nhu carbohydrate, protein, sit,
vitamin B; va lipid. Két qua nghién ctu
tuong ty nghién ciu ciia Wei va cs. (2007)
cho rang, gao va cam lua mi thich hop cho
qua trinh san xuat lovastatin tir nam
Asperillus  terreus cho ham lugng
lovastatin lan luot 1a 2,20 mg/g co chét
kho va 2,00 mg/g co chat khd. Diéu nay
duoc giai thich 1a do lovastatin 1a mét san
pham noi bao, sy ting truong tot hon cua
soi ndm co nghia 13 soi nam nhiéu hon va
ning suét lovastatin cao hon. Néu co chat
c6 nhiéu dinh dudng s& lam cho nim sy
phat trién coa té bao va su tich iy
lovastatin cao hon so v&i co chat c6 ham
lwong chit dinh dudng thap hon. Nhu vy,
ngudn co chat thich hop cho qua trinh 1én
men cua nim Asperillus terreus EV8 dé
san xuét lovastatin 13 gao trang, ham luong
lovastatin dat 3,54 mg/g co chit va duoc
st dung cho cac nghién cuu tiép theo.
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Hinh 1. Anh huong ciia co chat 1én men dén qua trinh san xuat lovastatin tir nam
Asperillus terreus EV8
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3.2 Anh hwéng cia pH dén qué trinh
san xuat lovastatin

pH ciia mdi truong 1én men ban dau
anh huong manh mé dén qua trinh san xuét
lovastatin. D& danh gia anh huéng cia gia
tri pH trong co chit 1én qué trinh san xuat
lovastatin tir nam, gia tri pH dugc diéu
chinh bang cach thém HCI hoac NaOH. pH
clia moi truong 1én men c6 anh huong dén
qua trinh sinh lovastatin cua nam
Asperillus terreus EV8 (Hinh 2). Cu thé,
ham luong lovastatin thé hién cao nhat véi
pH méi trudng ban dau 1a pH = 6 véi ham
luong 1a 4,15 mg/g; ké dén 1a pH moi
truong ban dau 1a pH = 7 va pH = 8 véi
ham luong lovastatin lan luot 1a 3,63 mg/g
co chét; 3,55 mg/g co chat va thap nhat 1a
pH = 5 va pH = 9, ham lugng lovastatin
chi dat 2,99 mg/g co chat va 3,05 mg/g co
chat. Khi pH ting thém dan dén giam dan
ham luong lovastatin do su bién tinh hodc
bat hoat cua ciy vi sinh vat vi pH manh
anh huong dén viéc van chuyén cac thanh
phan khic nhau trén mang té bao cho sy
tang truong té bao va hinh thanh san phdm
va hau hét cac loai nim hoat dong trong
khoang pH = 3,5-7,0 va pH thap hon ciing
tranh duoc su nhim ban cua cac vi khuan
khac (Foukia va cs., 2016a). Két qua
nghién ctru phu hop voéi Attalla va cs.
(2008) cho rang ham lugng luong ti da
cua mevinolin (96,22 mg/L) ¢ pH = 6,5

4,5 A

bing cach st dung Aspergillus terreus.
Nghién ctru ctia Szakaes va cs. (1998) cho
réng, ham lugng lovastatin dat tdi da dudi
diéu kién pH = 6,2 trong mdi truong nudi
ciy c6 chira bot cua cdy sorghum ngot khi
san xuat lovastatin tr ndm Aspergillus
terreus. Mot nghién ctru khac cho rang,
Valera va cs. (2005) ham lwong lovastatin
dat cao nhat trong méi truong c6 chira cam
laa mi ¢ diéu kién pH = 5 khi san xuét
lovastatin tr nam Asperillus flavipes.
Trong khi d6, nghién cttu ctia Foukia va cs.
(2016a) cho rang, ham lugng lovastatin thé
hién cao nhat véi pH méi truong ban dau
la pH = 6 v6i ham lugng 0,228 mg/mL khi
san xuat lovastatin tr ndm Aspergillus
fumigatus. pH = 6 thich hop cho qua trinh
san xuat lovastatin tir niam Asperillus
terreus 1a do tat ca cac hoat dong trao doi
chat thir cap thuong xay ra & mot sé pH cu
thé va su thay d6i pH trong qua trinh 1én
men anh huéng manh d&én ndm (Kysilka,
1993). Co thé 1a do & pH = 6, tinh thim
ciia mang té bao duoc ting cudng boi ion
kim loai dé san xuat lovastatin t6i da trong
qua trinh 1én men (Madan va Thind, 2000).
Tom lai, pH méi truong 1én men thich hop
cho qua trinh san xuét lovastatin tir nam
Asperillus terreus EV8 1a pH = 6, lugng
lovastatin dat 4,15 mg/g va duogc su dung
cho céac nghién ciru tiép theo.
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Hinh 2. Anh huong ctiia pH dén qua trinh san xuét lovastatin tir nam
Asperillus terreus EV8
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3.3 Anh huwéng cia ngudn carbon dén
qua trinh san xuat lovastatin

Trong qué trinh san xuat lovastatin
chiu sy anh huéng cia cac ngudn carbon
khac nhau trong qua trinh 1én men. Dé xac
dinh hiéu qua cua viéc két hop cic nguon
carbon bd sung dén ham lwong lovastatin,
cac ngudn carbon khac nhau cu thé Ia
glucose, dextrose, sucrose, lactose va ddi
chung (khong bd sung) duge thém vao moi
truong 1én men cua qud trinh 1€én men ban
ran cia nam. Két qua anh hudng cua
nguon carbon dén qua trinh sinh lovastatin

»

4,39a

1 B 3,67b

L

=

Ham lrgng Lovastatin (mg/g co chit)
o N
o U N U1 W 0 b~ 1O

3,51b

cua nam Asperillus terreus EV8 duoc thé
hién trong Hinh 3.

Cu thé, ham lugng lovastatin thé
hién cao nhit véi ngudn carbon b sung
ban dau 1a glucose voi ham lwong 13 4,39
mg/g co chat; ké dén 1a ngudn carbon bd
sung la sucrose va lactose véi ham luong
lovastatin lan luot 13 3,67 mg/g co chat;
3,51 mg/g co chat va thap nhat 1a ngudn
carbon bo sung dextrose va khong bo sung,
ham lugng lovastatin chi dat 3,33 mg/g co
chat va 2,98 mg/g co chat.
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Hinh 3. Anh huong ciia ngudn carbon khac nhau dén qua trinh san xuét lovastatin tir
nam Asperillus terreus EV8

Két qua nghién ctru tuong tu nhu
nghién ctu cia Wei va c¢s. (2007) cho
rang, ngudn carbon 1a glucose thich hop
cho qua trinh san xuét lovastatin tr nam
Asperillus terreus, ham luong lovastatin
dat 2,7 mg/g co chit kho. Tuong ty, nghién
ctu cia Foukia va cs. (2016a) cho rang,
ngudn carbon 1a glucose (3,5 g/L) thich
hop cho qua trinh san xuat lovastatin tir
nam Asperillus terreus, ham luong
lovastatin dat 0,209 mg/mL. Nghién cuu
ctia Arjumand va cs. (2013), nguon carbon
la glucose (9 g/L) thich hop cho qua trinh
san xuat lovastatin tir nam Asperillus
terreus, ham lugng lovastatin dat 253,33
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mg/L. Glucose dwgc xem nhu 1a ngudn
carbon t6t nhat khi bé sung vao méi trudng
dé san xuét lovastatin tir nam Asperillus
terreus 1a do glucose nhu 1a ngudn carbon
san co va glucose d& bi oxy hoéa rat nhanh
trong cac té bao do d6 hoat dong nhu mot
ngudn ning lwong sin co so voi cac ngudn
carbon khac (Arjumand va cs., 2013). Tém
lai, ndm Asperillus terreus EV8 san xuét
lovastatin trong diéu kién ngudn carbon b
sung la glucose (5 g/L) voi ham luong
lovastatin dat 4,02 mg/g co chat. Nhu vay,
nguon carbon b6 sung thich hop cho quéa
trinh 1én men ctia nim Asperillus terreus
EV8 dé san xuét lovastatin 1a glucose (5

Nguyén Pham Tuén va cs.
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g/L), ham lugng lovastatin dat 4,39 mg/g
co chat va dugc sir dung cho cac nghién
ctu tiép theo.
3.4 Anh hwéng ciia ngudn nito' bd sung
dén qua trinh san xuét lovastatin
Ngudn va loai ngudn carbon va nito
1a mot trong nhitng yéu t6 quan trong nhat
cho bat ky qua trinh 1én men. Ngudn nito
1a mot trong nhitng thanh phan chinh trong
mdi truong 1én men va ngudn nito vo co
hoac hittu co thuong dugc wa thich nubi
cdy ciia nam A. terreus (Casas va cs.,
2005). Ngudn nito hitu co rat giau protein
va ngudn acid amin cho sinh vat. Acid
amin rat quan trong cho qua trinh sinh téng
hop lovastatin (Manzoni va Rollini, 2002).
Anh huéng cua ngudn nito dén qua trinh
san xuit lovastatin tir ndAm dugc khao sat &
cac loai nito khac nhau nhu peptone, yeast
5 =
4,5 A
4
35 1
3
2,5 4
2
1,5 -
1 4
0,5 1

4,57a
3,92b

gy
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ey
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gty
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Ham lwong Lovastatin (mg/g co chit)

3,72¢c

extract, malt extract, beef extract, NHsNO3
va ddi chiung khong bd sung, két qua anh
huong cia nguon nito bd sung dén quéa
trinh san xuat lovastatin tir nAm A. terreus
EVS8 duogc trinh bay trong Hinh 4.

Cu thé, ham luong lovastatin thé
hién cao nhét voi nguén nito bo sung ban
dau 1a peptone v6i ham luong lovastatin 13
4,57 mg/g co chit; ké dén 1a ngudn nito bd
sung la yeast extract va malt extract, voi
ham luong lovastatin lan luot 1a 3,92 mg/g
co chat; 3,72 mg/g co chat va thap nhat 1a
nguon nito bd sung NH;NO3 va khong bd
sung, ham lugng lovastatin chi dat 3,25
mg/g co chét va 3,01 mg/g co chat.

3,45d 3,25d

g

0

extract

Peptone Yeast Malt
extract

Beef NH.NO: P6i chirng
extract

Ngudn nitrogen (g/L)

Hinh 4. Anh huéng ciia ngudn nito bd sung dén qua trinh san xuét lovastatin tir
nam Asperillus terreus EV8

Két qua nghién ctru tuong tu nhu
nghién citu cua Manzoni va Rollini (2002)
cho rang, peptone va yeast extract 1a ngudn
nito tot nhit cho qua trinh sin xuat
lovastatin tir nAm Asperillus terreus, ham
lugng lovastatin dat lan luot 1a 3,72 mg/g
va 3,40 mg/g co chit kho 1én men. Nghién
ctu cua Foukia va cs. (2016a) cho rang,
nguon nito 1a peptone va yeast extract
thich hgp cho qua trinh san xuat lovastatin

http://tapchi.huaf.edu.vn

tir nam Asperillus fumigatus, ham luong
lovastatin dat 0,318 va 0,302 mg/mL. Hon
nta nghién cau cua Chaynika va
Shivakumar (2017) cho rang, peptone la
ngudn nito tt nhat cho qua trinh san xuat
lovastatin tu nim Asperillus terreus, ham
lwong lovastatin dat t6i da 3,17 mg/g co
chat. Trong khi d6, Jaberi va cs. (2016)
cho rang, yeast extract, ddu nanh va ngé 1a
nguon nito tot nhat cho qua trinh san xuat
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lovastatin tir nam Asperillus terreus va
dugc stir dung rong rai hon so vai peptone.
Tém lai, ngudn nito bd sung thich hop cho
qua trinh 1én men san xuat lovastatin tur
nam Asperillus terreus EV8 1a peptone (5
g/L), ham lugng lovastatin dat 4,57 mg/g
co chat va dugc sir dung cho cac nghién
cuu tiép theo.
3.5 Anh hwéng cia thoi gian 1én men
dén qua trinh san xuat lovastatin
Thoi gian 1én men 1a mot yéu té
quan trong khac dé téi uu hoa qué trinh san
XUit lovastatin trong qua trinh 1én mem
ban ran. Thoi gian 1én men ngin c6 thé
gop phan hiéu qua dé tang loi nhuan khi
san xuat & quy mé cong nghiép (Sadia va
5 =
4,5 -
4 -

3
2,5 1

Ham lwong Lovastatin (mg/g co chit)

35 A 3,36¢

cs., 2017). Bé xac dinh thoi gian 1én men
tdi wu, cac binh 1én men duoc nudi trong
cac khoang thoi gian khac nhau (2 - 12
ngay). Ham luong lovastatin dwgc phan
tich 48 gid sau khi 1én men. Thoi gian 1én
men khac nhau s& anh hudng dén qué trinh
san xuit lovastatin cua Asperillus terreus
EV8 va hiéu suat san xuit s& khac nhau
(Hinh 6). Cy thé, ham lugng lovastatin thé
hién cao nhat véi thoi gian 1én men 1a 8
ngdy véi ham luong 1a 4,66 mg/g co chét;
ké dén 1a thoi gian 1én men 1a 10 ngay véi
ham luong lovastatin lan luot 14 3,95 mg/g
co chit va thap nhat voi thoi gian 1én men
2 ngay, ham luong lovastatin chi dat 1,06
mg/g co chét.

4,66a

2 ngay 4 ngay

6 ngay

8 ngay 10 ngay 12 ngay

Thei gian 1én men (ngay)

Hinh 6. Anh huong cia thoi gian 1én men dén qua trinh san xuat lovastatin tir
nam Asperillus terreus EV8.

Két qua nay tuong tu voi két qua
cua Siamak va cs. (2011) cho rang nim
Aspergillus terreus, san xuit lovastatin dat
cao nhat 55 mg /lit méi trudng trong thoi
gian 1én men la 7 ngay. Hon nita, céc
nghién ctru truée day ciing cho rang, thoi
gian 1én men 6-10 ngay 1a tdi uu cho qua
trinh san xuat lovastatin tir cac loai nam
khac nhau. Foukia va cs. (2016a) cho rang,
ham luong lovastatin dat cao nhit vao
ngdy thir 9 ctia qua trinh 1én men ciia nam
Aspergillus terreus va dat ham luong 0,97
mg/mL khi san xuat lovastatin tir nam
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Asperillus terreus. Hon nira, nghién cuu
cua Foukia va cs. (2016b), ham lugng
lovastatin dat cao nhat vao ngay thtr 12 cia
qué trinh 1én men va dat ham lugng 3,53
mg/g co chit khi san xuit lovastatin tur
nam Aspergillus fumigatus. Thoi gian 1én
men chiu anh hudéng cia quéa trinh sinh
truong ciia ndm, trong giai doan dau ting
truong (trophase), soi ndm ting trudng
tang theo cap s6 nhan va it hodc khong c6
chat chuyén hoa thtr cap duoc tao ra, khi
nim budc vao giai doan tht hai
(idiophase), sinh khdi tro nén on dinh va

Nguyén Pham Tuén va cs.
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cac chat chuyén hoa thi cip duoc tong hop
cho dén khi bit dau qua trinh ly giai
(Martin va Demain, 1980). Nhu vay, thoi
gian 1én men thich hgp cho qué trinh 1én
men san xuat lovastatin cua nim Asperillus
terreus EV8 la 8 ngay, voi ham lugng
lovastatin dat 4,66 mg/g co chit va duoc
sir dung cho cac nghién ciu tiép theo.

4. KET LUAN

Nam Asperillus terreus 1a ngudn
tiém ning va phong phu dé san xuét
lovastatin trong ty nhién, goép phan tao
ngudn nguyén liéu cho qua trinh san Xxuat
cac san phdm c6 kha ning hd tro va didu
tri bénh. Piéu kién thich hop cho qua trinh
1én men ban ran dé san xuat lovastatin tir
nam Asperillus terreus EVS8 1a co chat (gao
tring), pH méi truong (pH=6), ngudn
carbon b sung (glucose 5 g/L), ngudn nito
(peptone 5 g/L) va thoi gian 1€n men (8
ngay), cho ham luong lovastatin dat cao
nhét 4,66 mg/g co chat.

LOI CAM ON

Xin chan thanh cam on cac thanh
vién ctia Trung tam Cong nghé sinh hoc
tinh An Giang va S& Khoa hoc va Cong
nghé An Giang da tao diéu kién va hd tro
dé thuc hién nghién ctru nay.
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