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TOM TAT

Trong nghién ctru nay, 221 khuan lac da dwoc phan Iap tr 3 mau da cé bo thu nhan & 3 ving: Lé Chi - Gia
Lam, Khoai Chau - Hwng Yén, Pha Xuyén - Ha Noi. Trong d6, 94 chiing xac dinh |a Bacillus spp. dwgc dung dé kiém
tra khd ndng sinh enzyme p- glucanase. Két qua cho thay, da sb cac chling Bacillus spp. phan lap duwoc déu co6 kha
nang sinh enzyme B- glucanase ngoai bao, trong dé chiing PX.07 c6 hoat do enzyme cao nhét dat 6,8 U/l. Enzyme p-
glucanase ttr dich nudi cay clia chiing nay duwgc tinh sach bang (NH4)2S04 50% néng dod béo hoa dé xac dinh dic
tinh. Nhiét do va pH téi wu cia enzyme twong (rng 14 60°C va pH 6. Enzyme bén trong khoang nhiét d6 30 - 60°C va
pH tlr 3 - 6.

Tw khoa: Bacillus spp., B-glucanase, da cd bo, enzyme.

Isolation, Selection of B -Glucanase Producing Bacillus spp.
from Cow Rumens and Primary Characterization of Enzyme

ABSTRACT

In this study, 221 colonies have been isolated from 3 samples of cow rumens collected from Le Chi - Gia Lam,
Khoai Chau - Hung Yen, and Phu Xuyen - Ha Noi. 94 strains primarily identified as Bacillus spp. were used to
determine B-glucanase activity. Results indicated that most of them produced extracellular B-glucanase and the strain
PX.07 secreted enzyme with highest enzyme activity at 6.8 U/ml. The enzyme was purified from medium culture
using 50% saturated (NH4).SO4 and then used for further characterization. Optimal temperature and pH of the
purified enzyme were 60°C and pH 6, respectively. The enzyme is stable when incubated at temperature range of 30-
60°C and pH of 3 - 6.

Keywords: Bacillus spp., B-glucanase, cow rumen.

khac nhau sé c6 ciu tric khac nhau. Diéu nay

1. DAT VAN DE

dan t6i su khac nhau vé hoat tinh xic tac va

B-glucanase 1a dai dién cho mdt nhém cac diéu kién phan tng t61i uu (Meena et al., 1999).

enzyme thuy phan carbohydrate, cit cac lién Vi sinh vat 14 ngudén cung cdp enzyme véi

két B-glycoside trong phan ti B-glucan. Trong
co thé, B-glucanase 14 mét enzyme quan trong
gitp tiéu héa chit xo, khic phuc cac van dé vé
tiéu héa va dinh dudng ma co thé khong thé tu
san sinh dugde (Quyén Dinh Thi va cs., 2014). B-
glucanase c6 thé dugc téng hop tit nhiéu ngudn
khac nhau trong ty nhién nhu dong vat, thuc
vat va vi sinh vat. Cac enzyme cé ngudn goc

nhiéu vu diém ndi bat so véi enzyme c6 ngudn
gbc khac. Mot s6 ching vi khudn Bacillus spp.
an toan trong thuc phdm c6 kha niang sinh
enzyme cao va enzyme c6 kha ning chiu nhiét
(Quyén Dinh Thi va cs., 2014). Tuy nhién, viéc
nghién ctiu st dung enzyme B-glucanase tu vi
khuén Bacillus spp. dén nay van con han ché va
can duge quan tAm phat trién.
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Phan l1ap, tuyén chon vi khuan Bacillus spp. tir da ¢d bd cé kha ndng sinh enzyme B-glucanase va buwéc dau xac

dinh dac tinh cia enzyme

Da c6 bo 14 phan tii 16n nhat ciia da day bo,
chiém 85 - 90% dung tich da day, 75% dung tich
dudng tiéu héa, c6 tic dung tich trit, nhao tron
va lén men phan gidi thtc an (Nguyén Xuan
Trach, 2004). pH va nhiét d6 trong da coé tuong
ting khoang 6,5 va 38 - 42°C (Tran Cu, 1979).
Hé vi sinh vat da cd rat phiic tap va phu thudc
nhiéu vao khau phéan thic &n. Hé vi sinh vat da
c6 gdbm c6 3 nhém chinh: Vi khuén véi s6 lugng
10%° - 10" t& bao/ml, dong vat nguyén sinh 1& 10°
- 10° t& bao/ml va n&m 10° - 10* t& bao/ml. Hé vi
sinh vat c6 kha nang tiét ra hé enzyme dé gitp
bo c6 thé tiéu héa ngudn chit xo trong dé co
enzyme f-glucanase.

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén liéu

MAu da cé thu nhan tit ba ving Lé Chi -
Gia Lam - Ha Néi (ky hiéu LC), Khoai Chau -
Hung Yén (ky hiéu KC) va Pha Xuyén - Ha Noi
(ky hiéu PX) dudc st dung dé phan lap cac
chting vi khuén Bacillus spp.

2.2. Phuong phap nghién citu

2.2.1. Phan lip va dinh danh so bg cac
chiing vi khuan Bacillus spp.

Bacillus spp. duge phin 1ap trén moi trudéng
NA theo m6 ta bdi Nguyén Lan Diing va Dinh
Thay Hang (2006) va dinh danh s6 bo dua trén
dac diém hinh thai (khudn lac va t&€ bao), dac
tinh sinh 1y, sinh héa (nhuém Gram, hoat tinh
catalase, phan ting MR) (Garrity et al., 2004;
Nguyén Lan Diing va Dinh Thiy Hang, 2006).

2.2.2, Xac dinh kha ning sinh enzyme pB-
glucanase ctia vi khuan Bacillus spp.

Kha n#ng sinh enzyme B-glucanase cua vi
khuén Bacillus spp. duge xac dinh theo phuong
phap cia Quyén Dinh Thi va Dé Thi Tuyén
(2014) dua trén nguyén tic: CMC c6 trong dia
thach bi endo-B-1,4-glucanase thuy phan sé
khong bt mau véi lugol.

MBbi truong tht hoat tinh enzyme dudge hap
kht trang 6 121°C, 20 phit va d6 vao dia peptri
v6i do day ~ 4 mm. Méi dia thach dudc duc 4 16
tron dudng kinh 7 mm. 100 pl dich khuén lac ti
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méi trusng MT2 da li tAm dugc nhd vao 16 thach
duc s&n. MAu d6i chiing dugc tién hanh tuong
tu, trong d6 100 pl dich khudn dugdc thay thé
bing 100 pl nude cit da khi trung. U & 4°C
trong 30 phit dé dich enzyme khuéch tan vao
cac 16 thach, u tiép 6 37°C trong 24 h. St dung
lugol 1% trang déu trén bé mit thach trong 30
phit va quan sat. Vung CMC bi phan gidi xung
quanh 16 sé c6 mau trong sudt do khong bét
mau lugol. Pudng kinh vong phén giai D - d
(mm) (D 1a duong kinh vong ngoai va d 1a dudng
kinh 18) cang 16n thi hoat tinh enzyme cang cao.

2.2.3. Xac dinh hoat dé cua enzyme B-
glucasnase

Hoat d6 cua enzyme B-glucanase dugc xac
dinh théng qua nhudém san phdm thay phén
bang DNS nhu mo6 ta bdi Saowapar Khianngam
et al., 2014.

2.2.4. Tinh sach enzyme p-glucanase

Enzyme B-glucanase dugc két téa bang
mudi (NH,),SO, nhu mé ta bdi Nguyén Thi Uyén
Thao (2007).

(NH,),S0, 30, 40, 50, 60 va 70% bao hoa
dugc cho tit tit vao dich nudi cdy sau khi da ly
tam 6.000 vong/phiit § 4°C trong vong 15 phit dé
loai b té bao, khuady cho tan hét. Sau do,
protein trong dich nudi cdy dudc két tha & 4°C
trong vong 1 gid trudec khi ly tdm 6.000
vong/phut & 4°C trong vong 30 phut dé 14y tua.
Phan dich tia dudc hoa tan bdéi dém photphate
pH = 6,5. Dich enzyme B-glucanase tinh sach
dugc dung dé xac dinh hoat do va hoat do riéng
ti d6 xac dinh d6 tinh sach ctia enzyme va hiéu
sudt thu hoi cia enzyme

2.2.5. Xac dinh protein téng sé

Protein t6ng s6 dugc xac dinh theo phuong
phap ctia Bradford (1976).

3. KET QUA VA THAO LUAN

3.1. Phan lap Bacillus spp. tit da c6 bo

T cac mau da cd dude 14y & 3 vung: Lé Chi -
Gia Lam; Khoai Chiu - Hung Yén va Pha Xuyén -
Ha Néi, da phan lap duge 221 loai khuén lac khac
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Bang 1. K&t qua phan lap Bacillus spp. cia cac mau da cé bo

Ki hiéu mau Téng s6 khuén lac thu dwoc Téng s6 Bacillus spp. thu dwoc Ky hiéu cac ching Bacillus spp.
LC 39 20 LC.01 dén LC.20
KC 106 41 KC.01 dén KC.41
PX 76 33 PX.01 dén PX.33
Téng sb 221 94

nhau. Dua vao dic diém hinh thai va mot s§ dac
tinh sinh ly sinh héa trén moi trusng phan lap
nhu dugc mé td & muc 2.2.1, 94 chiing Bacillus
spp. da dugc thu nhan (Bang 1).

Két qua cho thiy, s6 lugng khuén lac thuoc
chi Bacillus tucng d6i cao (94/221) so véi téng s6
loai khuén lac thu duge. MAu da ¢6 bo thu nhan ti
Khoai Chau c6 s6 lugng khuédn lac Bacillus cao
nhat (41/94), tiép dén 1a Phd Xuyén (33/94) va
thap nh4t 1a Lé Chi (20/94). Pa s6 khuén lac phan
lap dudc ¢ dang tron, mau trang nga, mot s6 mau
vang nhat, ria ring cua, bé méat khuén lac 16,
nhin béng, kho, uét. Ching lya chon dugc bao
quan trong glycerol 50% & -80°C dé st dung cho
cac nghién ctiu tiép theo.

3.2. Kha nang sinh enzyme B-glucanase va
hoat d6 enzyme B-glucanase ctia vi khuin
Bacillus spp. phan lap dugc

3.2.1. Kha nidng sinh enzyme pB-glucanase
ctia vi khuan Bacillus spp.

Kha n#ng sinh enzyme dugc xac dinh thong
qua viéc do vong phan gidi trén moéi truong thach
CMC (Bang 2, Hinh 1). Tt 94 chtung Bacillus spp.
phéan lap dugde, c6 46 ching thé hién kha ning
sinh enzyme & nhiéu mutc d6 khac nhau trong d6
c6 12 chung c6 dudng kinh vong phan giai 16n hon
15mm. Céac chung dudc phan lap tit da cd bo thu
nhan tai Khoai Chau thé hién kha nang sinh
enzyme cao, dong déu hon so vé6i cac ngudn khac.

Bang 2. Kha nang sinh enzyme B-glucanase cua 12 chung Bacillus spp. phan lap duge

STT Ky hiéu khuan lac  Dwong kinh vong phan gidi (mm)  STT Ky hiéu khuan lac BPuwdng kinh vong phan gidi (mm)
1 KC.04 19 KC.30 19
2 KC.06 16 KC.31 20
3 KC.15 17 KC.33 18
4 KC.17 17 10 KC.34 19
5 KC.23 18 11 PX.02 19
6 KC.25 16 12 PX.07 21

KC.04

PX.07

KC.31

Hinh 1. Vong phan giai thé hién kha niang sinh enzyme ctia 3 chiung Bacillus spp.
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Phan l1ap, tuyén chon vi khuan Bacillus spp. tir da ¢d bd cé kha ndng sinh enzyme B-glucanase va buwéc dau xac

dinh dac tinh cia enzyme

12 chiing c6 duong kinh vong phan gidi 16n hon 15
mm dugc tiép tuc st dung dé xac dinh hoat do cia
enzyme nhim tim ra ching vi khuén Bacillus spp.
c6 kha ning sinh enzyme B-glucanase véi hoat do
cao nhét dé dinh hudng cho cac nghién ctu tiép theo.

3.2.2. Hoat d¢é ctia enzyme B-glucanase cua
vi khuan Bacillus spp.

Hoat 46 ctia enzyme pB-glucanase cua 12
chiing c6 vong phén giai 16n nhét duge thé hién &
hinh 2. Tt hinh 2 cho thiy trong s6 12 chung vi
khuéin duge chon dé x4c dinh hoat d9 enzyme B-
glucanase thi c6 3 chiing vi khuén Bacillus spp. cho
hoat dd tot nhat 1a: PX.07 (6,8 U/); KC.31 (4,63 U/)
va KC.04 (3,93 U/l). Két qua nay phu hgp véi két
qua khao sat kha ning sinh enzyme B-glucanase
cia 12 chting Bacillus spp. phan lap dugc bang
phuong phap duc 16 thach (Bang 2), chung PX.07 ¢6
hoat d0 enzyme cao nhit trong s 12 chung
Bacillus spp. sé dugc tiép tuc nghién ctiu.

3.3. DPiéu kién tinh
glucanase bang muéi (NH,),SO,

sach enzyme -

Dich enzyme thé cia chung PX.07 duge tinh
sach bang cach két tia & cac nong do (NH,),SO,
khac nhau. Hiéu qua tinh sach dugc xéac dinh
thong qua hoat d6 chung, hoat tinh riéng va hiéu
suét thu hdi cta enzyme. K&t qua duge thé hién &
bang 3.

Hoat d9 riéng cua enzyme B-glucanase dudc
lua chon dé x4c dinh kha nang két tia enzyme -
glucanase, hoat do riéng cang cao chiing t6 do
sach ctia enzyme cang cao. K&t qua tinh sach
enzyme 6 bang 3 cho thay hoat d6 riéng cta
enzyme khi tinh sach cao nhat ¢ néng d6 50%
(NH,),SO, bao hoa va bang 0,1199 so véi trude
tinh sach 1a 0,0263. Ngoai ra, tai nong do 50%
(NH,),SO, bao hoa ciing cho hiéu suat thu hoi cao
nhat dat 22%. Diéu kién tinh sach nay dudc ap
dung cho cac nghién ctiu tiép theo.
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Hinh 2. Hoat d6 enzyme B-glucanase ctia 12 chung Bacillus spp.

Bang 3. K&t qua tinh sach enzyme & cac néong dé muéi (NH,),SO, khac nhau

(HI(‘:)IT)%SG& Th(?ntl")Ch Hoat d6 chung (U) Protein tdng s6 (mg) Hoat (do/ff)))riéng tr?&éﬁé?lzf/i:)
Trwde khi tha 80 0,6064 + 0,0004 14,2954 + 0,0005 0,0424 100
(NH4)2S04 40% 20 0,0703%0,0003 0,1793 £ 0,0005 0,3920 12
(NH4).S04 50% 20 0,1341*0,0003 0,1076 + 0,0005 1,2467 22
(NH4)2S04 60% 20 0,1224 + 0,0005 0,2869 + 0,0004 0,4267 20
(NH4)2S04 70% 20 0,1164 + 0,0005 0,3122 + 0,0004 0,3727 19
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3.4. Anh huéng ctia nhiét d6 va pH dén
hoat tinh ctia enzyme B-glucanase

3.4.1. Anh hudng ciia nhiét dé6 dén hoat
tinh ctia enzyme B-glucanase

- Nhiét do téi thich clia enzyme B-glucanase

Tién hanh xac dinh hoat tinh ctia enzyme
tai giai nhiét do6 tu 20- 80°C. K&t qua ¢ hinh 3
cho thay, hoat tinh tuong déi ctia enzyme -
glucanase tinh sach cao nh&t trong khoang
nhiét d6 tu 60 - 65°C trong diéu kién thi
nghiém 10 phut, st dung CMC lam cd chAt.

Tuy nhién, hoat tinh tuong d6i ctia enzyme
bat ddu giam khi nhiét do ti€p tuc ting va chi
con lai 53% 6 75°C va 34% & 80°C. K&t qua nay
cling tuong déng véi két qua nghién ctu cua
Li et al. (2010).

- D6 bén nhiét ciia enzyme f-glucanase

Nghién ctiu do bén nhiét cia enzyme pB-
glucanase tai céc nhiét do 30°C, 37°C, 60°C, 80°C.
Két qua duge thé hién & hinh 4.

Qua hinh 4 nhan th4y, hoat tinh enzyme B-
glucanase tit chting vi khuén Bacillus spp. tuong
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Hinh 3. Nhiét d§ t6i vu ciia enzyme B-glucanase
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Phan 1ap, tuyén chon vi khuan Bacillus spp. tir da cd bd cé kha ndng sinh enzyme B-glucanase va buwédc dau xac

dinh dac tinh cia enzyme

d61 bén trong khoang nhiét dé 30 - 60°C. Sau 16
gi0, hoat tinh con lai cia enzyme 6 nhiét do
30°C, 37°C va 60°C tuong tng 1a 52%, 43% va
38%. Trong khi d6 6 nhiét dd 80°C hoat tinh
enzyme giam di nhanh chéng, sau 4 gié hoat
tinh chi con lai hon 20% va sau 12 h enzyme bi
mat hoan toan hoat tinh. Két qua bén nhiét cta
enzyme tinh sach c¢6 thé so sanh véi két qua
enzyme PB-glucanase tu Asperginus niger
VTCC-F021, sau 8 gic t 6§ 30 va 37°C hoat tinh
con lai khoang 80%, 6 60°C hoat tinh giam
manh chi con 34% sau 8 gid 4 (Quyén Dinh Thi
va D6 Thi Quyén, 2014). Nhu vay, enzyme
nghién ctu kha bén ¢ dai nhiét d6 30 - 60°C.

3.5. Xac dinh anh huéng cua pH dén hoat
tinh enzyme B-glucanase
3.5.1. pH t6i vu ctia enzyme B-glucanase

Xac dinh hoat tinh tuong d6i clia enzyme B-
glucanase tai cac gia tri pH tit 3 - 8 6 nhiét do
37°C. Két qua duge thé hién & hinh 5.

T hinh 5 cho thay hoat tinh tucng d6i cta

enzyme B-glucanase tang lén khi pH téng tu 3 va
dat cuc dai tai pH 6. Hoat tinh tucng d6i cua
enzyme gidm manh xuéng con 57%, 45%, 18% khi
tang pH 1én 7, 8, 9 tuong ting. K&t qua nay ciing
tuong dong véi két qua nghién ctu ctua Yin et al
(2010) 1a enzyme tu Bacillus spp. YJ1 ¢6 hoat tinh
cao nhat 6 pH 6.

3.5.2. D6 bén pH ciia enzyme B-glucanase

Enzyme dudc giti 6 trong dung dich dém véi
pH 14 3, 4, 5, 6, 7 va 8 6 37°C, sau mbi khoang thoi
gian xac dinh hoat tinh enzyme va so sanh hoat
tinh nay véi hoat tinh enzyme ban dau, két qua
duge thé hién trong hinh 6.

Enzyme B-glucanase c6 giam nhe va viia theo
thoi gian 6 dai pH tit 3 - 6. O pH 7 - 8 hoat tinh
enzyme giam di nhanh chéng, chi sau 8 gi¢ hoat
tinh enzyme d& mét di khodng 70% hoat tinh so véi
ban dau. Qua két qua trén cho ta thay, p-glucanase
cia vi khuén nay 13 enzyme bén trong méi trudng
axit yéu, day 1a mot tinh chat quan trong khi ting
dung enzyme trong san xuit thtic &n chén nudi.
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Hinh 5. pH t6i vwu cia enzyme B-glucanase
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Hinh 6. Anh huéng ctia pH dén d6 bén ctia enzyme p-glucanase

4. KET LUAN

Trong nghién ctiu nay, 12/94 ching Bacillus
spp. phan lap ti da cd bo c6 hoat d6 enzyme -
glucanase cao. Trong d6, chung Bacillus spp.
PX.07 c6 hoat d0 enzyme cao nhat (6,8 U/l) da
duge st dung dé nudi cdy, tinh sach va xac dinh
mot s6 dic tinh chinh cta enzyme. Két qua chi ra
rang enzyme P-glucanase c6 nhiét do t6i thich,
bén nhiét & 60°C va bén pH tu 3 - 6. Két qua nay
bude dau mé ra dinh huéng tGng dung ctia enzyme
trong thuc pham, thic &n chin nubi.
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