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TOM TAT

Cac loai thudc chi Bacillus da, dang cang tré thanh nhém vi sinh vat quan trong véi nhidu trng dung trong céc
[inh vwc khac nhau nhw x& ly 6 nhim méi trwong, tao cac san phadm 1én men truyén thdng, trong dwoc hoc... Tl
mau nwéc thai lang nghé san xuét ban Pha D6, nhédm nghién ctu da thu dwoc 66 ching Bacillus nham tirng buwéc
xay dung bd swu tap cac ching thudc chi quan trong nay. Trong s 66 chiing c6 26 chiing sinh c& ba enzyme ngoai
bao amylase, protease, celullase véi dwdng kinh vong phan giai co chat Ién 1an lwot la 18,3, 20,8 va 20,9mm. Bang
phwong phap nhudm tim tinh thé da xac dinh dwoc 4 ching (NTB2.1, NTB2.3, NTB2.11, NTB5.7) c6 kha nang tao
mang sinh vat (biofilm) t&t v&i ODs7onm = 3,17. Cac chiing nay ngoai khd ndng sinh enzyme va tao biofilm tét con c6
kha nang khang mét sé ching vi khuan gay bénh E. coli va Salmonella typhimurium va ching khéng dbi khang nhau.

T khoa: Bacillus, enzyme, mang sinh vat.

Characterization of Bacillus Strains Isolated
from Rice Vermicelli Phu Do Village Wastewater

ABSTRACT

The Bacillus species have become an increasingly important group of microorganisms with many applications
such as environmental pollution treatment, traditional fermented products, pharmacy, etc. This study collected 66
strains of Bacillus from the wastewater samples of rice vermicelli production families at Phu Do to build up a
collection of strains of this genus. The activities of extracellular enzymes of 66 isolates were investigated. The results
showed that 26/66 strains secreted all three extracellular enzymes as protease, amylase, and cellulase with the
largest substrate resolution ring diameters of 18.3, 20.8 and 20.9mm, respectively. Among them, four different strains
NTB2.1, NTB2.3, NTB2.11, NTB5.7 were more active in biofilm formation than others based on the crystalline purple
dye method. The data from measurement of absorbability at 570nm (ODs79) wavelength showed greater than or
equal to 3.17. In addition, these strains inhibit the growth of pathogenic microorganisms such as E. coli, Salmolella
and these strains were not antagonized to each other.

Keywords: Bacillus, enzyme, biofilm.

Theo bo céo ciia B6 Tai nguyén va Moi trudng

1. DAT VAN DE (2008) Phu D6 12 mot trong nhiing lang nghé

O Viét Nam, cac lang nghé san xuat tinh
b6t gao nhu bun, banh da ngay cang phat
trién, mang lai nhiéu loi ich kinh t& xa hoi. Tuy
nhién, nuéc thai ti cac lang nghé nay hién nay
chua duge xt ly hiéu qua, gdy 6 nhiém dén
ngudn nudc tu nhién, anh hudng dén canh
quan, mdi truong va stic khde cia nguci dan
sinh séng xung quanh (Lé Thi Kim Ctc, 2009).
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san xuét bun lau doi, phan 16n nudc thai trong
qua trinh ché& bién bun 6 day déu dd truc tiép
ra sdong hé ma khong qua bat ki khau xu ly
nao, khién tinh trang 6 nhiém tai day tré nén
nghiém trong vdéi ham lugng COD, BOD5 vugt
tiéu chuén cho phép hang chuc 1an. Pay chinh
12 nguyén nhan khién cho tinh trang 6 nhiém
ngay cang toi té hon.



Ngay nay viéc ting dung vi sinh vat trong
xti 1y nuéc thai dang dudec khuyén khich st
dung, dac biét 1a cac chiung vi khuén thubc chi
Bacillus (Pham Kim Lién & Nguyén Bang Phi,
2017). Trong nuédc thai sinh hoat va nuéc thai tu
cong nghiép thuc phdm néi chung va tit lang
nghé san xuat bin néi riéng cé chiia nhiéu chat
hitu co nén viéc tng dung vi khuadn Bacillus c6
tiém ning vé cac enzyme ngoai bao thuy phan
cac phén té hitu co 16n 14 rét c6 trién vong (Ngd
Ty Thanh & cs., 2009). Mot s6 nghién ciiu trudc
dudgc Bacillus
amyloliquefaciens H12 c¢6 hoat tinh amylase cao

da  tuyén chon chung
dé tng dung xt 1y nudc thai lang nghé ché bién
tinh bot (M6 Thuy Hing & cs., 2015). Nguyén
Nhu Ngoc & cs. (2016) da phéan 1ap duge chung
Bacillus NT1 c6 kha n#ng phin gidi cac hdp
chat hitu cd xylan, cellulose, tinh bot, protein va
ting dung trong xu 1y nudc thai gidm COD tu 80
dén 90%. Ngoai sinh téng hop enzyme ngoai
bao, kha niang tao mang sinh vat (biofilm) cta
Bacillus ciing dudgc xem nhu mét tiém nang
trong xt 1y nuéc thai. Biofilm 1a mot tap hdp
gdbm nhiéu t& bao vi sinh vat gén két véi nhau
trén bé mat mot gia thé, giap hd trg loai bd cac
chat 6 nhiém nhanh hon, hiéu qua hon ¢ dang
song tu do cta vi khudn (Nguyén Quang Huy &
Tran Thdiy Hang, 2012). Nghién ctGu caa
Morikwa (2006) chi ra réng cac t&€ bao vi sinh
vat séng trong biofilm khi lién ké&t véi nhau,
chéng lai tac dong cta cac yéu t6 bat 1gi ctia moi
truong séng nhu thiéu cac chat dinh dudng, tac
dung cta chdt khang khuén, nhiét d6 cao... tét
hon so véi t& bao séng tu do. Muc dich cua
nghién ctu nay 1a xac dinh, tuyén chon céac
ching Bacillus ban dia mang nhiing dac tinh tot
nhu sinh enzyme ngoai bao, tao biofilm, hoat
tinh khang khuén va xac dinh kha ning d6i
khang lam co sd cho viéc nghién ctu ting dung
vi khuén nay trong xu 1y nudc thai lang nghé
ché& bién tinh bot.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

MAu nuée thai: Cac mau nuée thai san xuat
bun dudc 14y ti cac ho gia dinh lang nghé bun

Nguyé&n Thi Lam Doan, Lé Thi Quynh Chi

Phu D6, Nam Tu Liém, Ha Néi, duge ky hiéu
NTB1 dén NTBS.

Chtng vi khuén: Chung vi khudn Bacillus
duge phan lap ti cAc mau nudc thai, ki hiéu
la NTB.

Vi khuén kiém dinh: E. coli ATCC 25922 va
S. typhimurium ATCC 13311 dudgc cung cip tu
Vién Cong nghé sinh hoc thudc Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Mboi trudng nghién cGu: Moéi trucong LB
(Luria Bentani) 16ng (g/1): Cao nidm men - 5,0;
Tryptone - 10,0; NaCl - 10,0; pH 7,0 dung dé
phan lap, nubi cdy vi khuén thuéc chi Bacillus,
xac dinh kha n#ng tao mang va nudi cay vi sinh
vat kiém dinh. Méi truong thach LB 2% agar
(Nguyén Quang Huy & Tran Thiy Hang, 2012).
Mbi trudng cé chita cd chit tinh bot, casein,
CMC (carboxymethyl cellulose) (g/l): Agar-17,0;
tinh bot, casein, CMC-1,0; pH = 7,0 dung dé xéc
dinh kha nang sinh amylase, protease va
cellulase (Nguyén Thi LAm Doan & Nguyén Thi
Thanh Thuay, 2018). Cac méi trudng dudc hap
khti trung 121°C/15 phit, 1 atm.

2.2. Phuong phap nghién citu

2.2.1. LAy mau nudc thai

MAau nuéc thai duge thu thap theo TCVN
4556-1988 va dugc phan tich ngay sau khi dua
vé phong thi nghiém, thoi gian luu mau khong
qua 48h.

2.2.2. Phan lap, lam thuan va xac dinh so
bé cac dic diém vi khuan thuéc chi
Bacillus

MAu phan lap dugc pha lodng t6i d6 pha
lodng can thiét roi dude xti 1y nhiét & 80°C trong
10 phut dé loai bd t& bao sinh dudng, sau doé
dugc cdy gat 1én moi truong thach LB. Nudi 6
nhiét do 37°C trong 24h. Chon khuén lac dac
trung cho Bacillus va tién hanh lam thuén béng
cach cay ria trén moéi truong LB - agar, cho téi
khi quan sat th&y chi c6 mét dang khuén lac
duy nhat trén moéi truong (Vaseeharan &
Ramasamy, 2003).

Xac dinh vi khuéin Bacillus theo khéa phan
loai Bergey’s (1986) va mo ta cua Nguyén Thi
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Nghién ctru mot sd déc tinh cta vi khuan Bacillus phan 1ap tr nwéc thai lang nghé bin Phi Do

Bich Dao & cs. (2015): nhuém Gram (+), phan
iing catalase (+), phan tng oxydase (+), kha
nang di dong.

2.2.3. Khao sat sinh téng hop enzyme
ngoai bao

Kha ning sinh enzyme amylase, protease
va celullase ngoai bao cia cic chung duge danh
gia bang phuong phap khuéch tan trén dia
thach trong moéi trudng c6 b6 sung co chit 1%
tuong ting gom tinh bot, casein va CMC theo
phuong phap ctia Nguyén Lan Diing & cs.
(1976). Theo d6 nho 80ul dich ly tAm cua chung
nghién ciu sau khi nuéi 6 méi truéng LB trong
48h vao cac 15 thach. Sau khi nhé dich dé dia
thach trong tu lanh & 4°C khoang 2h dé dich ly
tam khuéch tan déu vao trong thach. Pé dia
thach vao td &m 37°C trong 48h dé cho lugng
dich trong 16 thach thiy phan co chat, sau dé6
dia thach dugc nhuém mau bang dung dich
Lugol 5%. Hoat tinh cta enzyme dugc do bang
duong kinh vong phan gidi co chat xung quanh
16 thach, tic D - d. Trong d6: D 1a dudng
kinh vong phan gidi (mm), d 1a duong kinh 16
thach (bmm).

2.2.4. Kha nang tao biofilm

Danh gia kha nang tao biofilm cta Bacillus
bing phuong phap nhudm véi tim tinh thé theo
O’Toole & cs. (2000).

Céc chung vi khuin dude nudi ldc (160
vong/phit) trong moéi truong LB 16ng trong 24h
g 37°C. Sau dé, dich nudi cdy dude dua vao cac
ong eppendorf bd sung thém méi trudng LB nubi
24h. Tiép theo, dich nuéi cay dudc ly tam lugng
t& bao song tréi noi khong tham gia tao biofilm
trong 6ng ly tdm dudc danh gia bang do mat do
quang & budc séng 620nm. Sau khi ly 1am bd
sung vao mdi 6ng eppendorf 1ml dung dich tim
két tinh 1% va gitt trong 25 phit ¢ nhiét do
phong. Sau 25 phit loai b6 dung dich nhudém,
riia 6ng eppendorf 2 1an bang nuée cit va quan
sat su bt mau cla cac t& bao bam trén thanh
ong v6i tim két tinh. Danh gia mat do té bao
trong biofilm bing cach hoa tan cac tinh thé tim
bam trén thanh eppendorf trong 1ml ethanol
70%, do d6 hap thu ODx;o,0-
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2.2.5. Khio sat hoat tinh khang vi khuan
gay bénh

Hoat tinh khang vi khudn gay bénh dudgc
danh gia bang phuong phap khuéch tan trén dia
thach cua Nguyén Lan Diing & cs. (1976) véi cac
vi khuén kiém dinh 14 S. typhimurium ATCC
13311 va E. coli ATCC 25922. Cac chung vi
khuédn kiém dinh duge nudi qua dém trong moi
truong LB 1éng 6 37°C trong 24h. CAy trang
30ul dich mdi ching vi khuén kiém dinh vao
moi truong LB agar va khoan 16 thach, kich
thuéce 16 thach (5mm). Nhoé 80ul dich ly tAm cua
chting nghién ctiu sau khi nudi 6 méi truong LB
trong 48h vao cac 15 thach. Sau khi nhé dich dé
dia thach trong tu lanh & 4°C khodng 2h, tiép d6
dia thach dugc diat vao ta &m 37°C trong 48h.
Hoat tinh khang khudn dugc danh gia bing
hiéu s6 D - d (mm), D 14 dudng kinh vong khang
khuéin (mm), d 14 duong kinh 18 thach (5mm).

2.2.6. Danh gia tinh doéi khang giia cac
chiing vi khuan

St dung phuong phap cdy vach thing
vuéng goc trén dia thach chia méi trusng LB dé
danh gia tinh d61 khang gitia cac chung vi
khuén nghién ctu. C4y mdi ching doc theo mot
dudng thing riéng ré trén dia thach va vudng
géc v6i nhau, nudi 6 37°C trong 48h. Tién hanh
quan sat sinh trudng cta cac ching 6 cac dudng
giao nhau kha ning khong tc ché xuat hién khi
duong giao nhau d6 moc dan chéo (L& Thi Hai
Yén & Nguyén Diic Hién, 2016).

3. KET QUA VA THAO LUAN
3.1. Phan lap va sang loc so b chung Bacillus

T 06 mau nudc thai di lya chon duge 87
chting véi cac dic diém nhan dang Bacillus nhu
khuén lac tron, b& mat nhin, ria rang cua, mau
trang ho#c hoi vang (Nguyén Thi Bich Pao &
cs., 2015). V6i 87 chung vi khuédn phén 1ap dugc,
tién hanh sang loc s bd nham xac dinh su hién
dién ctua Bacillus da chon dugec 66 chuing buéc
diu theo khéa phan loai Bergey’s c6 déc tinh
tuong tng véi Bacillus: Truc khudn hinh que,
Gram duong, catalase va oxidase duong tinh, di
dong (Jonh & cs., 1986), s6 lugng va ky hiéu cac
chting trong tiing mau duge thé hién & bang 1.



Nguyén Thi Lam Doan, L& Thi Quynh Chi

Bang 1. S6 lugng Bacillus phan 1ap tit nudc thai san xuit ban Pha D6

Ki hiéu mau Sé lwgng chang phan lap Ki hiéu chang
NTB1 15 NTB1.1 - NTB1.15
NTB2 1 NTB2.1 - NTB2.11
NTB3 9 NTB3.1 - NTB3.9
NTB4 10 NTB4.1 - NTB4.10
NTB5 9 NTB5.1 - NTB5.9
NTB6 12 NTB6.1 — NTB6.12

Téng 66

Hinh 2. Hinh thai t& bao ctiia chiung NTB 2.11 va NTB 5.7

3.2. Kha ning sinh enzyme ngoai bao cua
cac chung nghién ctru

Nuéc thai ctia cac lang nghé ché bién luong
thuc, thuc phdm, dic biét ché bién bun c6 dic
tinh chung la rat giau chat hiiu co, dé phan huay
sinh hoc, phan 16n déu thai truc tiép ra ngoai

ma khéng qua xu ly, gdy 6 nhiém méi trudng
dat va suy giam chat lugng nuéc ngadm anh
hudng truc tiép dén ngudi dan lang nghé (Tran
Lién Ha & cs., 2018).

C6 66 chung Bacillus phan lap tit nuéc thai
lang nghé ché& bién buin duge sang loc dé tuyén
chon cac ching c6 kha nang phan hiy cac hop
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chat hiiu co thong qua viéc khao sat so bo kha
nidng sinh enzyme amylase, protease va
cellulase cua cac chung Bacillus qua dudng kinh
phan giai tinh bot, casein va CMC. Két qua
dugc trinh bay tai bang 2 va hinh 3.

Két qua cho thay cac chung Bacillus c6 kha
ning tiét cac loai enzyme ngoai bao d cac miic
d6 khac nhau. S6 chiing sinh ca 3 loai enzyme
ngoai bao 26/66 chung chiém 39,39%. Trong d6
chon duong kinh vong phin gidi 16n hon 6 la
chting sinh enyme manh thi d6i véi thi nghiém
amylase thu dugc 17 chting véi duong kinh phan
gidi ti 6,5-18,3mm, protease thu dugc 17 chiing
v6i duong kinh phan gidi tu 6,2-20,8Smm va
cellulase thu dugc 18 chung v6i duong kinh

phan gidi tu 6,1-20,9mm. DPuong kinh vong
phan gidi cta enzyme amylase, protease,
cellulase 16n nhat 1an lugt 14 18,3mm (NTB5.7),
20,8mm (NTB2.3) va 20,9mm (NTB2.1). Két
qua nghién ciu cia D6 Thi Thanh Dung & cs.
(2017) khéo sat kha niang sinh ba enzyme cla
chtiing Bacillus phan lap ti khu vuc nudi tom
cta tinh Séc Trang ciing cho thay 30/54 ching
Bacillus sinh c4 ba enzyme va dudng kinh vong
phan giadi 16n nhit cta amylase, protease,
cellulase 1an lugt 13 15mm; 13mm; 16,33mm.
Ng6é6 Tu Thanh & cs. (2009) ciing da tim ra
chtung Bacillus T20 va M27 c¢6 duong kinh vong
phan giai co chat tinh bot 14 19,5 va 20mm va
vong phan giai CMC 1a 20mm & ca hai chung.

Bang 2. Puong kinh vong phan giai co chait cta cac chung Bacillus

Puwérng kinh vong phan gidi co chat D - d (mm)

Ky hiéu chiing

Tinh bot Casein CMC
NTB1.1 6,5+0,21 5,2+0,15 6,1 +0,07
NTB1.3 14,4 + 0,42 4,3+0,03 10,1 10,12
NTB1.4 7,7+0,58 10,1+ 0,36 6,9 +£0,10
NTB1.5 3,56+0,22 6,2+0,12 4,1+£0,03
NTB1.6 9,2 +0,49 11,1 +£0,31 2,4 +£0,02
NTB1.7 13,3+0,26 7,2+0,42 1,1+0,13
NTB1.8 8,3+0,34 5,1+0,12 7,2+0,25
NTB1.10 7,5+0,25 9,2+0,25 14,8 £ 0,21
NTB1.14 13,0+ 0,45 8,9+0,17 11+£0,18
NTB1.15 58+0,15 11,2+0,25 16,8 £ 0,25
NTB2.1 5,1+0,12 12,9+0,12 20,9+0,19
NTB2.2 2,5+0,05 15,1 £ 0,21 18,6 £ 0,53
NTB2.3 55+0,15 20,8 +0,29 10,2 +0,35
NTB2.4 12,9+0,12 5,7+0,25 9,8 +£0,29
NTB2.9 3,9+0,03 9,7+£0,13 79+0,10
NTB2.11 15,2 +0,35 7,9+£0,06 9,8+0,26
NTB3.9 9,3+0,46 10,8 £ 0,35 14,9 + 0,62
NTB4.2 6,5+ 0,05 4,93 +0,03 5,17 £ 0,03
NTB4.8 4,0 £0,00 11,8 £0,29 7,9+0,32
NTB4.9 13,7 £0,58 9,8+0,23 4,1+0,20
NTBS5.1 10,8 £ 0,29 11,8 £ 0,21 5,8+0,25
NTB5.2 15,1 +0,23 5,5+0,04 7,9+0,11
NTB5.3 4,3+0,46 4,8 £0,09 11,9 £ 0,47
NTB5.4 3,2+0,02 13,8 £ 0,29 11,8 £ 0,25
NTB5.7 18,3+0,58 4,9+0,12 59+0,14
NTB5.9 12,4 +0,35 9,8+0,25 3,9+0,11

Ghi chu: S6'liéu duge biéu dién dudi dang: gia tri trung binh (Mean) + sai s6 chudn (SEM); S6°

I4n nhéc lai thi nghiém Ia 3 I4an.
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Tinh bét

Casein CMC

Hinh 3. Vong phan giai co chat khac nhau ciia mét sé6 chung Bacillus

3.3. Kha ning hinh thanh biofilm cua cac
chung Bacillus

Nghién ctiu biofilm #ing dung trong xu ly
nudc thai 12 mot trong nhiing nghién ctiu méi
hién nay gitip gidm 6 nhiém dic biét 1a 6 nhiém
nuéc thai (Nguyén Quang Huy & Ngo Thi Kim
Toan, 2014).

C6 26 chung Bacillus c6 kha nang sinh ca 3
enzyme ngoai bao dude danh gia kha ning tao
biofilm bing phuong phap nhudém tim tinh thé.
Két qua hinh 4 cho thay 20/26 ching c6é kha
néng tao biofilm. So sanh gia tri ODg,, va OD;,,
cho thay mat d6 t& bao dang lién két tai OD5,,
tang 1én dang ké so v6i mat do t& bao tai bude
séng 620nm (ODg,) dic trung cho mat do té&
bao séng tu do. Diéu d6 chiing t6 phan 16n t&
bao cta cac ching da chuyén tit dang séng tu
do sang dang lién két va hinh thanh biofilm.
Két qua nay ciing tuong tu véi két qua nghién
ciu ctia Nguyén Quang Huy & Tran Thiy
Hang (2012) khi so sanh hai gia tri ODgy, va
OD;,, ctia 11 chung Bacillus c6 hoat tinh tao
biofilm manh cho thay gia tri ODg,, th4p hon
so v6i gia tri OD,,,. Nghién ctiu cia Hoang
Phuong Ha & cs. (2016) da khao sat trén 02
chting Bacillus fusiformis D10 va Pseudomonas
denitritrfricans D32, k&t qua cho thaiy cac
ching c6 kha ning tao biofilm manh véi chi s6
0D, cao gap 4 1an ODg,,.

Trong s6 26 chiing c¢6 09 ching c6 kha ning
tao biofilm tét c6 OD,,, > 2,5 trong d6 chung

NTB1.7, NTB2.1, NTB2.3, NTB2.11, NTB4.9,
NTB5.7 c¢6 kha ning tao biofilm tét hon so véi
cac chung con lai véi gia tri OD,,, lan lugt 1a
3,67; 3,17; 3,44; 3,78; 3,26; 3.37. Theo nghién
ctiu ciia Nguyén Quang Huy & Tran Thiy Héng
(2012) cho thdy cac chung Bacillus M4.9 va
M4.10 c6 gia tri OD570 tuong tng 3,8 va 3,3 ¢
kha niéng tao biofilm t6t. Quan sat mang sinh
vat cia vi khudn Bacillus trén gia thé nhua
nhan thiy ching c6 chi s6 OD570 cang 16n thi
cang dé quan sat (Hinh 4, Hinh 5).

3.4. Tuyén chon ching Bacillus c6 hoat
tinh khang vi khudn gay bénh

Nuéc 1lam lan truyén cac ngudn bénh va
trong thuyc t& cac bénh lay lan qua moéi truong
nudc dic biét 12 nude thai 1a nguyén nhan
chinh gy ra nhiéu loai bénh c6 thé dan dén tu
vong, nhét 1a & cac nudc dang phat trién. Céac
tac nhan giy bénh thuong dugc bai tiét ra
trong phin cua ngudi va dong vat bi bénh, bao
gbm céc nhém chinh sau: Cac vi khuédn (dic
biét E. coli, Salmonella..), virus, déng vat don
bao, giun ki sinh. Tiéu chi danh gia chat lugng
vé mit vi sinh vat cta nudc thuong duge su
dung rong rai, nhat 1a chi s6 E. coli (TCVN
6187 - 2, 1996). Chinh vi vay, bén canh kha
ning sinh enzyme ngoai bao, kha ning tao
biofilm thi kha ning khang lai céc vi khuédn
gay bénh ciing 12 mot dac diém rdt quan trong
cta chung vi khuén Bacillus.
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Cé 09 chung Bacillus c¢6 kha ning tao  ning khang lai E. coli va Salmonella
biofilm cao nhat dude tiép tuc duge kiém tra kha typhimurium theo phuong phap duc 16 thach.

4,00
3.50
3,00
A 250
o
E 200
8 | 00D 620
1.50 80D 570
1,00
0,50
0,00
FF S S A Q»@@Q?‘ S S E
é«éé‘é‘&&@&&‘é‘é‘&é‘eée“é‘ é‘é‘é‘e‘e‘
Tén chung

Hinh 4. Kha nang hinh thanh biofilm ctia mgt sé6 chuing Bacillus

Hinh 5. Kha ning tao biofilm ctia mét s6 chuing Bacillus

Bang 3. Cac chung Bacillus khang E. coli va Salmonella typhimurium

Puweéng kinh vong khang khuan D - d (mm)
Ky hiéu chiing

E.coli S. typhimurium

NTB1.6 ND 3,1+0,04
NTB1.7 2,1+0,02 ND

NTB1.14 ND 4,5+0,07
NTB2.1 6,1+0,07 4,3+0,05
NTB2.2 ND 2,2+0,09
NTB2.3 8,0 £0,03 10,0 £ 0,03
NTB2.11 5,2+ 0,06 6,8 £ 0,04
NTB4.9 4,1+0,06 ND

NTB5.7 9,8 +£0,23 12,5+0,48

Ghi chi: ND (not determine): khéng xac dinh.
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E. coli

S. typhimurium

Hinh 6. Hoat tinh khang vi khuin giy bénh ctia cac chung Bacillus

Hinh 7. Tinh d6i khang ctia cac ching Bacillus tuyén chon

S6 litu duge biéu dién dusi dang: gia tri
trung binh (Mean) + sai s6 chudn (SEM); S& 1an
nhéc lai thi nghiém la 3 1an

Két qua cho thiy duong kinh vong khang
khuidn v6i Salmonella typhimurium dat
2,2-12,5mm 16n hon @61 véi E. coli dat
2,1-9,8mm trong d6 c6 4/9 chung (NTB2.1,
NTB2.3, NTB2.11, NTB5.7) c6 kha nang khang
ca 2 loai vi khuén gay bénh (Bang 3 va Hinh 6).

Két qua nay tuong d6i phu hop véi nghién
ctiu cua Lé Thi Hai Yén & cs. (2016) khi nghién
ctu Bacillus subtilis phan 1ap ti mau dat va
mau phan tai cac trai ga 6 6 tinh va thanh pho
Can Tho véi vong khang E. coli nhé hon vong
khang ctua Salmonella. Ngoai ra, tac gid da
tuyén chon dudc ching VL28 c¢6 dudng kinh
vong khang khudn 16n déi véi ca 2 vi khuén gay
bénh E. coli dat trung binh 10mm, Salmonella

dat trung binh 13mm. Marahiel & Nakano.
(1993) da chting minh cac chung Bacillus
subtilis ¢6 thé sinh ra cac chit khang khudn phd
rong nhu subtilin, bacilysin, macobacillin dé
tiéu diét vi khuén gay bénh.

3.5. Panh gia tinh d6i khang cua cac chung
nghién ciru

Pé xti Iy nude thai hitu c6 mot cach t6t nhat
thi hé vi sinh vat tuyén chon cAn phai c6 su
tuong trd 1an nhau, néu ching d6i khang véi
nhau thi viéc cting b6 sung chiing vao nuée thai
1a v6 nghia.

Cé 04 chung NTB2.1, NTB2.3, NTB2.11,
NTB5.7 vita c6 kha ning sinh enzyme ngoai
bao, tao biofilm t6t, va kha ning khang khudn
gdy bénh dugc st dung dé nghién ctiu kha nang
doi khang 1an nhau cta ching. Ké&t qua cho
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thay cac chung nghién ctu khéng d6i khang
nhau, ca 4 ching déu sinh trudng, phat trién
binh thudng tai cac diém giao nhau, khong c6 su
tic ché gitia cac ching (Hinh 7). Nhu vay, ching
hoan toan c6 thé sinh trudng va phat trién trong
cing mdt moi trudng cling nhu phdi hgp ching
trong xu 1y nuéc thai hitu co.

4. KET LUAN

Tt mau nuéc thai lang bun Phd Do da
phan lap dugc 66 chung Bacillus va sang loc
duge 26/66 chtung c6 kha ning sinh cid 3
enzyme ngoai bao amylase, protease, cellulase
duong kinh vong phan gidi co chat 16n nhat 1an
lugt 1a 18,3mm, 20,8mm va 20,9mm. Trong d6
cac chung NTB2.1, NTB2.3, NTB2.11, NTB5.7
c6 kha nang tao biofilm tot véi ODy,, > 3,17,
dong thoi khang dudc E. coli va Salmonella
typhimurium v6i dudng kinh vong khang
khudn lan lugt 1a 5,2-9,8mm, 4,3-12,5mm va
ching khéng d6i khang nhau. Bén chung vi
khuén nay lam co sé cho viéc nghién ctu tng
dung chung trong xu 1y nudc thai lang nghé
ché bién tinh bot.
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