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TOM TAT

Bai bao nay trinh bay cac két qua nghién ctru thu dwoc vé chon Iwa cac diéu kién nudi cay téi wu
vi khuan Bacillus licheniformis (ching BCRP) dé sinh tong hop enzym a - amylase chiu nhiét. Cac diéu
kién nudi cly t6i wu cho B. licheniformis (chiing BCRP) (méi trwong, ty lé tiép gidng, pH méi trwong,
nhiét dé nudi cdy, thei gian nudi) dwoc chon theo phwong phap thwc nghiém. Hoat tinh enzym a-
amylase dwoc xac dinh bang phwong phap quang phé. Nong dé protein dwoc xac dinh bang phwong
phap nhudm mau Bradford. Cac diéu kién nudi cay tdi wu vi khuan B.licheniformis (ching BCRPO da
dwoc chon Iwa: Méi trwéng nudi cay véi 3% bot gao thay thé tinh bot, pH méi trwong 7,5, nhiét do
37°C, th&i gian nuéi cay 42 h. Trén co’ s& cac két qua thu dworc, cac tac gia da dé xuat so do nudi cay
B.licheniformis (chiing BCRP) dé sinh téng ho'p enzym a-amylase.

T khéa: Diéu kién nudi ciy, enzym o - amylase, vi khuan Bacillus licheniformis.

SUMMARY

In this paper, the results on the selection of optimal culture conditions for Bacillus licheniformis (strain
BCRP) to synthesize thermostable a — amylase were presented. The selection of optimal culture conditions
(medium, inoculation ratio, culture temperature, pH, culture time...) was performed experimentally. a -
amylsase activity was determined by spectrophotometer. Protein concentration was determined by Bradford
method. Culture medium with 3% rice powder instead of soluble starch, inoculation ratio of 3%, medium pH
of 7.5, culture at 37°C and culture time of 42 hours were selected for culturing B.licheniformis (strain BCRP).

The culture schema for B.licheniformis (strain BCRP) was presented.
Key words: B.licheniformis, culture conditions, thermostable a - amylase.

1. PAT VAN DE

Enzym o- amylase (a.D1,4 — glucan —
glucohydrolase) (EC: 3.2.1.1) la enzym
thudéc nhém amylase - mét nhém enzym cd
kha n#ing thuy phan cac lién két 1,4 -
glucoside trong phan tii tinh bot Ding Thi
Thu va cs, 2004; Whitaker et al., 2003).
Dic biét khi tac dung véi tinh bot da hd
ho4a, d6 nhét ctia tinh bdt gidm xubng
nhanh do vay tao thanh mot lugng 16n cac
dextrin, moét it duong maltose va glucose.
Loi dung kha ning nay ngudi ta da st dung
o - amylase vao nhiéu linh vuc khac nhau
dé dich hoa tinh b6t nhu san xuét rugu, bia,
dudng nha, ducdng glucose, 1én men banh
my, lam thiic an gia sic ho#c gitt ho vai
trong cong nghiép dét. Ngoai ra trong y hoc,
a- amylase con duge dung dé lam thudc
chéng suy dinh dudng va r6i loan tiéu hoa.
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Véi kha néng ting dung rong rai nhu vay
nén nhu ciu vé céc ché phdm clia enzym
nay 1a rat 16n Ming Thi Thu, 2004).

Enzym a- amylase c6 thé duge thu
nhan tit nhiéu nguén khac nhau. Tuy nhién
enzym o - amylase thu nhén tu vi sinh vat
dudc ing dung rong rai. Trong s6 céc
enzym nay, enzym vi khudn thudng chiu
duge nhiét dd cao, dic biét 1a cac chung
Bacillus licheniformis (nhiét do t6i uvu la
90°C) (Ikram et al., 2003; Whitaker et al.,
2003). Tinh bén nhiét cta o - amylase vi
khudn 14 mét wu diém 16n. Trong nhiéu
nganh san xudt, o - amylase vi khudn dugc
st dung dé xu ly nguyén liéu & cac cong
doan phai dung nhiét d6 cao.

Hién nay, v6i cac nuéc c6 nén cong
nghiép phat trién nhu Nhat, My, Pan



Chon lya didu kién nudi cay téi wu vi khuan ...

Mach, Thuy S§, Anh, Phap... viéc san xuit
va tng dung ché phdm o - amylase ngay
cang dudc thic ddy. Con 6 Viét Nam, mic
dit nhu cau st dung enzym o - amylase
cia cac nganh céng nghiép la kha 1én
nhung ché pham nay chua san xuét dudc &
trong nuéec ma phai nhap khiu tit nude
ngoai véi gia thanh cao. Vi vay yéu cau dat
ra cho cac nha san xudt ciing nhu cac nha
nghién ctu 1a 1am thé& nao dé san xuit ché
phdm enzym a - amylase véi s6 luong 16n,
chit lugng dam bao va gia thanh ha.

Bai b4o nay trinh bay cac két qua thu
dugc trong viéc chon lya cac diéu kién nudi
cdy Bac.licheniformis (chuing BCRP) dé
téng hop o - amylase chiu nhiét.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vat liéu

Vi khuén B.licheniformis (chung BCRP)
¢6 kha niang sinh t6ng hop cao - amylase chiu
nhiét trong bd suu tap gidng ciia Vién Céng
nghiép thuc phdm dudc st dung dé chon lua
cac diéu kién nudi cdy t6i uu, ré tién va thu
nhan enzym & quy md phong thi nghiém. Cac
hoa chit st dung d€ nudi cdy vi sinh vat:
Pepton, agar, Yeast extract. Cac hoa chat si
dung déu c6 do sach P va PA.

2.2, Phuong phap nghién ctru

Cac chung vi khudn B.licheniformis
trong méi trudng giii giong (LBG) duge 14y

ra va hoat hoa trong méi trucong LB - Agar
4 37°C trong 24 h, sau d6 nhan giéng trong
méi truong LB chtta 1% tinh bot tan &
37°C trong 24 h. Sau khi nhan giéng vi
khuéin géc duge st dung trong céc thi
nghiém chon lya diéu kién nudi cay.

DPé chon lua diéu kién nudi cdy téi uu,
phuong phap thuc nghiém (Ping Thi Thu,
2004) duge st dung. Khi chon diéu kién t6i
uu cho yéu t8 nao thi chi thay déi yéu t6 do,
gili nguyén cac yéu t6 khac. Sau khi chon
dugc diéu kién téi uvu thi st dung diéu kién
d6 trong thi nghiém tiép theo. Cac diéu
kién chon lua 14 méi truong thay thé tinh
bot tan, pH, nhiét d9, thoi gian nudi cay.

Téc do sinh trudng va phat trién cta vi
khuén duge danh gia theo d6 hap thu quang
hoc clia mdi trudng nudi cdy 6 = 620 nm
bing quang phd ké Cintra 10e (CBS, My).

Hoat tinh - amylase dugc xac dinh theo
phuong phap diing phan tng bang HCI do
Tong Kim Thudn va cs., (2003) mb ta.

Néng dé protein trong dung dich dudc
xac dinh theo phuong phap Bradford dugc
Nguyén Van Mui, (2001) mo ta.

3. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Chon lya diéu kién nuéi ciy t6i vu
B. licheniformis dé sinh tong hgp
cao enzym - amylase
3.1.1. Chon lya thdi gian nhén giéng
chung BCRP
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Hinh 1. Dudng cong dong hoc ctia chiing BCRP
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Dudng cong sinh trudéng ctia chung
Bac.lichenifotmis BCRP cho biét giéng cé
chat lugng t6t nhat dudc 14y & pha logarit,
tudng ting v6i khoang thoi gian tit 9 - 30 h
sau khi bdt dau nhan giéng. Thoi gian 24
h duge chon dé nhan gidng cho nuéi cdy
(Hinh 1).

3.1.2. Chon méi truong chita co chdt
thay théthich hop

Dé lya chon nguédn co chét thay thé va
danh gia kha ning sinh téng hdp o -
amylase tit cAc ngudn tinh bt khac nhau,
ching BCRP dudc nudi cdy trén 4 loai
moi truéng MT* (m6i truong chita tinh bot
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tan), MT1 (moéi truong chita 1% bot gao),
MT2 (moi trudng chtia 1% tinh bot ngd),
MT3 (m6i trudng chtia 1% tinh bot sin)
v6i ché do 1ac 200 vong/phut, 6 37°C va
pH = 7. Trong d6, mdéi truong MT* (chta
1% tinh bot tan) vAn 13 moi trudng thich
hop nhat cho su phat trién va sinh tong
hgp o - amylase cua chung BCRP véi hoat
tinh o- amylase thé hién cao nhét sau 48 h
nuodi cély 1a 108,7 U/ml. O méi trusng MT1
(chia 1% bot gao) hoat tinh enzym thé
hién ciing rat cao (99,1 U/ml sau 48 h), cao
hon hin so v6i hai méi trudng con lai
(MT2, MT3) (Hinh 2).
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Hinh 2. Anh hudng clia ngudn co chit d&n hoat tinh ctia o - amylase

Mic da su phat trién sinh khéi vi
khuén 6 méi trudng MT* cao hon r6 rét so
v6l méi truéng MT1, nhung lai khéng c6
su khéc biét nhiéu vé kha ning sinh tdng
hgp o- amylase gitia hai méi truong MT*
va MT1. Vi vay méi truong MT1 ré tién
dugce chon 1am moéi trudng nudi cdy chung
BCRP dé san xudt enzym a- amylase.

3.1.3. Chon néng dé co chdt thich hop
Pé chon ndéng do co chdt, cac méi
truong MT1 véi 5 néng d6 bot gao khac
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nhau 1la 1%, 2%, 3%, 4% va 5 % dugc thi
nghiém dé nuéi cay chung BCRP.

Trén moi trudng c6 ham lugng bot gao
2%, vi khuén tang sinh khéi manh hon ca
nhung hoat tinh o - amylase lai khong cao
bing 6 3% (Hinh 3).

Mac du & 3% vi khuén khéng tang
sinh khéi manh nhu 6 néng d6 2% nhung
v6l muc dich la thu nhan enzym o -
amylase c6 hoat tinh cao nén néng do tinh
bot 3% duge chon dé nudi cdy vi khuén.
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Hinh 3. Anh hudng clia ndng d6 co chit dén hoat tinh ctia a- amylase

3.1.4. Chon nhiét dé nuéi cdy téi vu
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Hinh 4. Anh hudng ctia nhiét d6 nuéi cay dén sy phat trién sinh khoi
va hoat tinh cta o - amylase

Két qua dugdc trinh bay & hinh 4 cho
th4y, ca hoat tinh o - amylase va sinh khéi
cta vi khuén déu dat cao nhét tai thi diém
48 h nudi cay.

V6i muc dich 1a thu enzym c6 hoat
tinh cao nén chung t6i1 lya chon nhiét do
thich hgp cho chting BCRP sinh téng hgp o
- amylase la 37°C.

3.1.5. Chon pH méi truong nudi céy

Sau khi nudi cay 48 h 6 pH méi trudng
trong khoang pH tit 6,5 - 8,0 vi khuén phat
trién kha t6t dong thoi hoat tinh ctia enzym
ciing rat cao (Hinh 5). Piéu d6 cho thay
khoang pH thich hgp cho chiing BCRP sinh
trudng, phat trién 1a tuong déi rong. Trong
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khoang nay, tai pH = 7,5 ca hoat tinh o - co sé clia cac két qua thu dugdc chiing t6i
amylase va sinh khéi cta vi khuéin déu dat chon pH mdi truong t6i thich cho ching
cao nhét. Con & pH = 6, vi khudn phat trién BCRP phét trién va sinh téng hop a -
kém, hoat tinh ctia enzym thap nhat. Trén amylase 1a pH =17,5.
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Hinh 5. Anh hudng ctia pH méi trudng dén su phat trién sinh khsi
va hoat tinh cta o- amylase

3.1.6. Chon thoi gian nuéi cdy

Sau 33 h nudi cdy, chung BCRP
sinh o - amylase dat hoat tinh cao nh4t
(116,9 U/ml). T thoi diém nay hoat tinh
a- amylase giam chut it réi di vao 6n
dinh. Su sinh trudng dat cuc dai 6 thoi
gian 42 h ddng thdi & thoi diém nay hoat

tinh ctua a- amylase van rat cao (122,0
U/ml) (Hinh 6). Trén co s6 nay chiing toi
chon khoang thdi gian thich hgp nhat
cho phat trién sinh khéi va sinh téng
hop o - amylase cho ching BCRP la
khoang thdi gian: 30 - 42 gid ké ti thoi
diém bét ddu nudi cay.
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Hinh 6. Anh hudng ctia thdi gian nudi dén phat trién va

sinh téng hgp a - amylase cta ching BCRP
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3.2. Quy trinh nuéi caiy B.licheniformis Trén co s6 cac két qua thu duge trinh
(ching BCRP) dé sinh téng hgp bay 6 phan 3.1, ching t6i dé xut quy trinh
enzym o - amylase nudi B.licheniformis (chung BCRP) (so d6 1).

Vi khuén B.licheniformis

(chung BCRP)
Moi truong LB -Agar > Hoat hoa
-24h
-37°C
Tinh bot tan : 1%
Cao thit: 1% A4
NaCl: 0,5% Nhan gidng
CaCl, : 0,2%

Dém NazHPO4 - K}IzPO4
pH=17.5 -24h
-37°C, 200 v/ph

Bot gao : 3%

Cao thit: 1%
NaCl : 0,5% Lén men
Lactose : 0,5%
DPém Na,HPO, — KH,PO, - Ty 16 tiép gidng 3%
pH=175 -37°C, 200 v/ph
-30-42h
v

Dich nudi chira
a- amylase

So d6 1. Quy trinh nudi B.licheniformis (ching BCRP)
dé sinh t6ng hop o - amylase

4. KET LUAN méi trudng nudi cé6 bot gao 3% thay thé

) tinh bot tan; ty 1& tiép gidng 3%; nhiét do

Diéu kién t6i wu cho nubdi vi khuédn B.  37°C; van téc lic 200 V/ph va théi gian
licheniformis: Thoi gian nhan gidng 24 h; nu6i 30 - 42 h.
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Quy trinh nuéi vi khuan B.licheniformis
(ching BCRP) dé téng hop o - amylase da
dugdc dé xuit.
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