Nghién ctru khoa hoc céng nghé

DAC PIEM SINH HOC CUA CHUNG Aspergillus terreus VNA 05
VA KHA NANG SINH TONG HOP LOVASTATIN
CHU THANH BINH, NGUYEN THU HOAI

PAT VAN PE

Aspergillus terreus 13 nAm mdc c6 t6i hang tram thanh phan dudi loai véi cac
dic diém sinh hoc da dang, va thudc loai c6 kha ning sinh tong hop lovastatin giéng
nhu mét sé ching vi nAm khac nhu A. flavipes, Penicillium sp., Monascus ruber [2,
3, 4, 11]. Hién nay c6 nhiéu cong trinh nghién ctru vé dic diém sinh hoc va qué trinh
sinh téng hop lovastatin clia Aspergillus terreus. Chang han, qua trinh sinh tong hop
lovastatin tir 4. terreus ATCC 20542 véi nguyén liéu 1a lta mach da dugc nghién
ctru va c6 diéu kién nudi cdy 1a 28°C, vé6i thoi gian nudi cAy chim nhoé hon 10 ngay
[4, 6]; céu trac hinh thai, dic diém sinh hoc 4. terreus LA 4414 va san phém bac hai
cua chung cting da dugc khao sat [8].

Hién nay, trong Bo suu tip vi ndm tai Phong thi nghiém vi sinh, Trung tam
Nhiét doi Viét - Nga c6 chung 4. terreus VNA 05 ¢6 nguén goc phén lap trong nudc.
Bai bao nay trinh bay mot s6 dic diém sinh hoc va kha nang sinh tong hop lovastatin
ctia ching A. terreus VNA 05, gop thém thong tin vé linh vuc nghién ciru 1én men
va kha ning sinh tong hop lovastatin bang chung A. terreus.

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1.1. Vit liéu nghién ciru

Chung vi sinh vat st dung 1a 4. tereus VNA 05 dugc phan 1dp tai Phong Vi
sinh vat - Phan vién Cong ngh¢ sinh hoc.

Cdc moi truong dugc s dung:

- Méi trudng nudi cdy MEA (Malt Extract Agar - Merck), Czapeck - Dox va
moi truong PDA (Potato Dextro Agar) str dung dé nghién ciru dac di€m hinh thai t€
bao, cau tric sinh bao tir ciia chung [1].

- M61 truong khoang: KNOs - 2g; KHyPO4 - 0,3g; NaHPO4 - 0,7g; NaCl - 1g;
MgS04.7H,0 - 0,4g; NH,Cl - 1g; nude cat - 1 lit, pH 6,8 - 7,0; bd sung ngudn
cacbon khac nhau (20 g/1): Glucoza, sacaroza, glycerol, mannoza, lactoza, va nguon

nito (8 g/1): Cao ndm men, bot ddu tuong, nudc chiét ngd, pepton dé khao sat dic
diém sinh hoc ctia chiing VNA 05.

- Moi truong 1én men $6 3: Glycerol - 10g; bot dau tuong - 8g; KH,PO4 - 1,5¢;
MgS04.7H,0 - 0,52g; NaCl - 0,4g; nudc cat -1 lit [6].

Trong nghién ctru dac diém sinh hoc cta A. ferreus VNA 05, chung duoc nudi
cdy khao sat voi cic moi truong sau: Moi truong sira dé tach chit béo dé xac dinh kha
ning pepton hoa sira; moi trudng gelatin dé xac dinh hoat tinh gelatinase; méi trudng
carboxymethyl xelluloza (CMC) dé x4c dinh hoat tinh xellulaza; méi truong casein dé
xac dinh hoat tinh protease va moi truong tinh bot dé xac dinh kha nang sinh amylaza.
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1.2. Phwong phap nghién ciru

1.2.1. Bic diém hinh théi cua ching VNA 05 duogc quan sat trén kinh hién vi
dién tir Olympus BXS51 va dugc phan loai theo khoa phan loai Raper and Fennel [10].

1.2.2. Luu giit va bao quan ching gidng theo phuong phap cua Vién Quéc gia
vé giir giong London (National Collection Type Culture - NCTC).

1.2.3. Hoat héa chung gidng theo phuong phap cua Vién giir giéng Hoa Ky
(American Type Culture Collection Washington - ATCC), Vién suu tim gidng -
NRRL Collection - ARS Culture Collection.

1.2.4. Pinh tinh lovastatin bang phuong phap sic ky ban mong (Boris Lisec, Ivan
Radez & cs., 2012) [5]. Dich Ién men dugc thu nhan qua mang loc Milipore 0,45 pm.

1.2.5. Qué trinh 1én men lovastatin tr ching 4. terreus VNA 05 trong moi
truong s 3 (g/1). Piéu kién 1én men véi pH = 6,5; tde d6 1ac 250 vong/phut, nhiét do
30°C va thoi gian 120 h.

1.2.6. Sic ky ban méng (Boris Lisec, Ivan Radez & cs., 2012) [5]. Rira dich
1én men nhiéu 14n bang nudc cit vo trung, dua qua mang loc Milipore 0,45 pm.
Lovastatin duoc dinh tinh bang phuong phap sic ky ban mong.

II. KET QUA VA THAO LUAN

2.1. Khio sat kha niing sinh tong hop lovastatin ciia chiing VNA 05

Nubi cdy A. terreus VNA 05 trén mdi truong nudi cdy sd 3, trong thoi gian 8
ngdy & nhiét d6 30°C. Dich 1én men duoc chiét bang dung moi etylaxetat véi ty 16
1:1 theo thé tich. Két qua duoc kiém tra bang phuwong phap sic ky ban mong va
dugc biéu thi ¢ hinh 1.

M: Lovastatin chuén;
Lo: Dich chiét 1én men A. terreus VNA 05

Hinh 1. Sic ky ban mong cua dich 1én men va
lovastatin chuan

Hinh 1 cho thiy, phé ciia mau (ky hiéu Lo) c6 vi tri tuong dwong véi phd
lovastatin chudn (ky hiéu M). Nhu vay, san phdm 1én men chinh cta 4. terreus VNA
05 1a lovastatin.
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2.2. Dic diém hinh thai ciia chiing VNA 05
~ bac diém cau trac sinh bao tir va hinh thai khuan lac 4. terreus VNA 05 duoc
thé hién trén hinh 2.

a. CAu tric sinh bao tit ctia 4. terreus VNA 05 trén kinh hién vi dién tir BX51, 400X
b. Hinh thai khuén lac trén méi truong MEA
Hinh 2. Dic diém cu trac sinh bao tir va hinh thai khuan lac 4. terreus VNA 05
- Co thé thay, cudng sinh bao tir c6 kich thudc 100 - 250 um, soi ndm moc
thang, bao tir c6 mau néu nhat, c6 hinh trimg kich thuge 6 - 8 pm. Trén moi trudng
MEA & nhiét ‘d(f) 2‘4 - 2609, khuan lac c6 duong kinh 3 - 3,5 cm, ban dau c6 mau
vang chanh, dan dan chuyén sang mau nau nhat, mau nau sam.
2.3. Pic diém sinh 1y, sinh hoa chiing A. ferreus VNA 05
* Anh huomg ciia nhiét dg, pH dén kha ndng phdt trién ciia ching A. terreus VNA 05
Két qud khao sat dfic diém sinh 1y va sinh hoa cta A. terreus VNA 05 dugc
nuodi trén moi trudong Czapeck - Dox & cac dieu kién pH va nhiét do khac nhau dugc
trinh bay trong bang 1.
Bang 1. Anh hudng cua nhiét d6 va pH dén kha ning
sinh trudng cua A. terreus VNA 05

cns an Kha nan Kha nan
Nhiét do Sinh trll’ﬁ’lglg pH Sinh tl‘ll’()’l%g

15 + 4,0 =

20 + 5,0 =

25 ++ 575 *

30 ++ 6,0 +

35 + 6,5 ++

40 + 7,0 il

45 - 7,5 -

50 -
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++ : Sinh truong tét; + : Sinh trudng binh thuong;
+ : Sinh trudng kém; - : Khong sinh truong.
C6 thé thay, A. terreus VNA 05 co thé sinh truong trong dai nhiét do tir
25 - 45°C va kém phat trién voi nhiét d6 45°C tré 1én. Ngoai ra, A.terreus VNA 05
sinh truong dugc trong khoang pH tir 5,5 - 7,5 va t6t nhat & pH = 6,5. Két qua nay
cling phu hop véi két qua nghién ctru ching A. terreus LA4414 ctia Zhihua Jia va A.
terreus ATCC 20542 cua Bizukojc [4, 8].

* Kha ndng sir dung nguon cacbon va nito ciia A. terreus VNA 05

Dé nghién ctru kha nang dong hda cac ngudn cacbon va nito khic nhau,
A.terreus VNA 05 dugc nuoi trong moi truong khoang c6 bo sung cac ngudn cacbon
va nito (bang 2).

Bang 2. Kha ning sir dung mot s6 ngudn cacbon va nito ctia 4. terreus VNA 05

Kha nang sir dung nguon cacbon

Nguén cac bon Sinh truong
Glucoza ++
Lactoza +
Sacaroza ++
Glycerol ++
Manoza +

Kha nang sir dung nguon nito

Nguén nito Sinh truong
Cao nam men ++
Bot dau tuong ++
Nudc chiét ngod 4
(corn steep liquor)
Pepton ++

++ : Sinh truong tot; + : Sinh truong binh thuong; + : Sinh trudng kém

C6 thé thay A.terreus VNA 05 c6 kha ning sir dung hau hét cac ngudn duong
thong dung dé tang sinh. V&i duong manoza, A. terreus VNA 05 tang sinh kém nhat,
con glucoza, sacaroza, glycerol la nhimg ngudn cacbon giup A. terreus VNA 05
ddng hoa tét nhit, va day 1a nhitng ngudn cacbon rét san.
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Viéc khao sat kha nang sir dung cac ngudn nito khac nhau cho thiy A. terreus
VNA 05 sinh truong tot trén moéi trudng véi ngudn nito 13 cao nAm men, bot déu
tuong, pepton. Nham Iya chon nhitng ngudn nguyén liéu sin c6 va ré tién tai chd,
trong nghién ctru tiép theo chung t6i lwa chon glycerol va bot dau tuong 1am ngudn
cacbon va nito cho qua trinh sinh tong hop lovastatin tir 4. terreus VNA 05. Day 1a
giai phap hop 1y trong trién khai tong hop lovastatin tir nhitng ngudn nguyén liéu
phd bién bang con dudng sinh hoc. Bizukojc, J. L Casas Lopez va cs. ciing lwa chon
glycerol cho qua trinh sinh tong hop lovastatin [4, 6].

* Cdc ddc diém sinh hoc khdc cia A. terreus VNA 05

Trong cac nghién ciru vé dic diém sinh hoc tiép theo, c6 thé thdy A. terreus VNA 05
c6 kha ning sinh mét s enzym ngoai bao thily phin co chat nghién ctru (bang 3).

Bang 3. Mot s6 dic diém sinh hoc cta A. terreus VNA 05

Pic diém sinh hoc Kha niing
Sinh bao tur ++
Phan giai casein ++
Phan giai CMC ++
Thuy phan tinh bt ++
Pepton hoa sira ++
Phan giai gelatin ++
Nhiét do tbi uu 30°C+2
pH t6i vu 6,5

++ : Sinh trudng tét

bay la diéu rat thuén lgi cho viéc lua chon thanh phﬁn moi truong 1én men va
cac yéu to anh hudng dén qua trinh 1én men sau nay. Céac két qua nay cling phu hop
v6i cac nghién ctiru ciia Zhihua Jia, Lai, Liu G., Xu Z. va cs. [8, 9].

Theo mot sb tac gia Bizukojc va cs., 2007; Barios - Gonzalez., ] Miranda 2010
[3, 4, ...] sinh tong hop lovastatin phu thudc rat nhiéu vao chung gidng, cac yéu tb 1én
men nhu pH, nhiét do, ty 16 C:N. Nhiing két qua nghién ctru thu dugc vé dic diém sinh
hoc A. terreus VNA 05 da gop phan rit ngan thoi gian nghién ctru thanh phan moi
truong va diéu kién 1én men, déng thoi theo ddi duge mirc do 6n dinh cia A. ferreus
VNA 05 trong qué trinh nudi cy, giit hoat tinh va tranh tap nhiém. Trong khuon kho
bai bao nay, tinh 6n dinh chung gidng da dwoc bao dam, 6 thang mot 1an duoc kiém tra
lai hoat tinh, hoat hoa, lya chon, ciy chuyén va sir dung phuong phap dong kho.

48 Tap chi Khoa hoc va Céng nghé nhiét déi, S6 05, 12 - 2013



Nghién ctru khoa hoc c6ng nghé

IV. KET LUAN
1. Chiing A. terreus VNA 05 c6 kha ning sinh téng hop lovastatin.
2. Chiing A. terreus VNA 05 phat trién t6t & pH tir 5-7,5; nhiét d6 28°C - 30°C,

su dung tt cac ngudn cacbon (glucoza, sacaroza, glycerol, mannoza, lactoza) va cac
ngudn nito thong dung (cao ndm men, bot dau twong, nude chiét ngd, pepton).

3. Chung A. terreus VNA 05 c6 kha nang sinh cac enzym thuy phan tinh bot,

casein, gelatin, xelluloza. Pay la diéu kién thuan loi cho viéc lwa chon ngué)n dinh
dudng khi Ién men san xuat lovastatin.
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SUMMARY

BIOLOGICAL CHARACTERISTICS OF THE STRAIN Aspergillus terreus
VNA 05 AND THEIR LOVASTATIN BIOSYNTHESIS CAPABILITY

This paper presents some biological features and lovastatin biosynthesis capability of
strain 4. terreus VNA 05. It is found that the strain is capable of lovastatin biosynthesis
and develops well in pH from 5 to 7.5 and at temperature 28°C - 30°C. The train
consumes some commonly used carbon sources (glucose, saccharose, glycerol,
mannose, lactose) and nitrogen sources (yeast extract, soybean powder, corn
extracted water, peptone). A. ferrus VNA 05 also yields enzyme activities
hydrolyzing starch, casein, gelatin, xelluloza, which are favorable conditions for
selecting nutrients during lovastatin fermentation.

Tur khoa: Aspergillus terreus VNA 05, lovastatin, biological characterization.
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