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NGHIEN CUU PHAN LAP CAC CHUNG BACILLUS SPP CO HOAT TINH
PROBIOTIC CAO TU CAC SAN PHAM LEN MEN TU NHIEN
TAI THANH PHO THAI NGUYEN

e ThS. B6 Thi Tuyén®, ThS. Bé Bich Dué™,
ThS. Vi Xuan Tao™), Nguyén Thi Minh¢™

Tém tit
Tir cdc sdn phdm lén men truyén thong, chiing téi da phan ldp va tuyén chon duoc 5 chiing vi
khudn thudc chi Bacillus dugc ky hiéu lan lugt la: Bacillus spp SCI, Bacillus spp SC2, Bacillus spp
NC1, Bacillus spp MC1 va Bacillus spp DM1. Trong dé da tuyén chon dugc 3 chiing Bacillus spp DM,
Bacillus spp MC1, Bacillus spp SCI c6 khd ndng sinh axit lactic cao tix 0,315% dén 0,396%. Ba chiing
nay déu cé khd ndang phdt trién tot trong méi truong cé bo sung mudi mat 0,3%, moi truong pH axit
thdp va pH kiém. Trong dé chiing Bacillus spp DM1 ¢6 ti ¢ song sot cao nhdt & pH=2, pH=3 va pH=8
sau 3 gio nudi cdy. Diéu nay cho thdy khd ndng ving dung ciia cdc chiing nay trong sdn xudt ché phdm

probiotic sit dung cho chdn nudi.

Tir khéa: Bacillus, vi khudn gram dwong, probiotic, vi khudn sinh axit lactic, ché phdm probiotic.

1. Pit van dé

Viét Nam la mot nue ndng nghi€p c6 nganh
chin nudi rit phat trién va c6 dong gép rit I6n vao
sy phét trién kinh t& clia dit nudc. Vi vay, van dé
nang cao ning suat, chat lugng sin phim va cai
thién moi trudng chin nudi rat dude quan tam &
nuGc ta hién nay. Trong nganh chdn nudi hién nay,
probiotic (con goi 1a 1gi khuin) dugc st dung rong
rii dudi dang thifc an b sung d€ cai thién stic khde
dudng rudt va phong bénh cho vat nudi. Tuy nhién,
nhiéu chiing vi khuén probiotic thudc cic chi Lac-
tobacillus da dugc thuong mai cho thiy khé ning
dé khang kém véi cac diéu kién pH dudng rudt nén
cho hiéu qua trén vat nudi chua cao [4].

Bacillus c6 ti€m nang nhu 1a chiing probiotic.
Mic du n6 khong phdi Ia vi khuéin ¢6 wu thé vugt
trdi trong hé ti€u hda ctia con ngudi nhung né lai
c6 kha ning tao bao ti, bao tif nay c6 thé chong
lai do axit cao trong da day. Piéu dé gidp Bacil-
lus c6 thé sdng s6t khi dua vao co thé. Cic chling
Bacillus dugc tim thdy va phan 1ap nhiéu trong
céic san phﬁm lén men nhu sita chua, phomat, nude
dua chua, nem chua... [1]. Cdc sdn phim nay c6
chita ham lugng axit lactic rt cao la tiém ning
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dé s&n xudt probiotic. Bai bao nay da phan lap
va tuyén chon dudc chiing vi khuén Bacillus spp
c6 kha nang sinh axit lactic cao, ddng thdi chong
chiu tot trong diéu kién pH dudng rudt nhan tao
nén c6 kha ning ing dung dé sdn xuit ch& pham
probiotic st dung cho vat nudi.

2. Nguyén li¢u va phuong phap nghién ciu

2.1. Nguyén liéu

- Cdc ching Bacillus spp ¢6 hoat tinh
probiotic cao phan 1ap tif cic sdn pham 1én men
ty nhién nhu: sita chua, mé chua, nem chua, nudc
dua mudi dudc thu thap § mot s6 khu vuc thudc
thanh phd Thai Nguyén.

- C4c chiing vi sinh vat ki€ém dinh: Escheri-
chia coli VTCC-B-883, Pseudomonas aeruginosa
VTCC-B-481, Bacillus subtilis VTCC-B-888 do
B4o tang Gidng chuiin Vi sinh vat cung cap; Sta-
phylococcus aureus ATCC-25923 do Vién Kiém
nghiém - Bd Y t€ cung cép.

- M6i trudng nudi cdy: moi trudng MPA
g6m: Cao thit: 5; pepton: 10; NaCl: 5; thach: 18;
NuGc may vira da 1 lit; pH: 7,0 - 7,2. Moi trudng
hoathéa cic chling ki€m dinh st dung mdi trudng
MPA dich thé gidng mdi trusng MPA thach
nhung khong bd sung agar.

2.2. Phuong phap nghién ciu

- Phuong phép nudi cdy, phan 1ap [3].

- Phuong phép tht nghiém catalaza [2], [3].

- Phuong phép thit kha nang di dong [2], [3].
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- Phuong phédp dinh lugng axit lactic dugc
sinh ra [2], [6].

- Phuong phdp d4nh gi4d kha ning ton tai
trong moi trudng pH axit thap va pH kiém [2].

- Phuong phap danh gid kha ning chong chiu
trong mudi mat [2].

3. K&t qua va thdo luan

3.1. Phan lap va tuyén chon vi khuén chi
Bacillus

T cdc mau sidn phﬁ’m 1én men tu nhién,
chiing t6i da phan 1ap dugc 9 chling vi khuin nghi
ngd thudc chi Bacillus spp dya vao cic dic diém
hinh théi. Cac chiing nay déu c6 dic di€m khuéan
lac tron, nhd, mau tring duc, bé mit khuin lac
kho hinh théi t& bao gidng vé6i vi khuén Bacillus
spp (theo khéa phén loai cua Bergey’s (1984)).
D& c6 thém cin cif phan loai, chiing tdi ti€n hanh
khdo sat mot s6 dic di€m sinh héa clia cdc chiing
trén. K&t qua thé hién & Hinh 1 va Bang 1.
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Hinh 1. Khuén lac (a) va t& bao (b) chiing DM1
phan lap dugc

Bang 1. Pic di€m hinh thai, sinh 1y, sinh héa
ciia cac chiing vi khuidn nghi ngo thudc chi
Bacillus spp phin lap dugc

o Pic diém
Tén miu Kihitu 0 an
méu Nhuém Phan ing Di dong
Gram catalaza
SCl1 +
Sita chua
SC2 +
NC1 +
Nem chua
NC2 + +
MCl1 +
Mé chua MC2
BM + +
Nuéc dua DM1
mudi DM2 - +

Ghi chd: (+) 1a phan dng duong tinh
(-) 1a phén @ng 4m tinh.
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Céc phan tng sinh héa 12 dic di€m quan
trong d& nhan dang vi khuéin Bacillus spp. Theo
khéa phan loai clia Bergey’s (1984), cdc vi khudn
thudc chi Bacillus spp bit mau Gram ducng, phan
ung catalaza Am tinh, khong c6 kha niang di dong.
Chiing t6i dya vao nhitng dac diém nay dé€ ti€n
hanh tht nghiém cac phdn ng sinh héa cia 9
chling vi khu&n nghi ngd. K&t qua thu dudc cho
thaly c6 7/9 chling bdt mau Gram duong, 2/9 chiing
bdt mau Gram 4m la MC2, DM2. Phédn t@ng
catalaza c6 6/9 chiing cho phan ting catalaza 4m
tinh, 3/9 chung catalaza duong tinh 1a NC2, DM2,
BM. Thit kh4 ning di dong tat cd 9 chiing déu
khong c6 kha ning di dong. Nhu vay, thong qua
viéc so sainh mot sd dic diém hinh thii, nudi ciy
va dic diém sinh 1y sinh héa theo khéa phan loai
ctia Bergey’s (1984), c6 thé s6 bd nhan dinh trong
s6 9 chling nghi ngd chi ¢6 5 ching dudgc xéc dinh
12 Bacillus spp, bao gdbm SC1, SC2, NC1, MC1
va DM1 [2]. Tuy nhién, d€ c6 thé dinh tén loai
céc chling nay can phai c6 nhitng nghién citu day
d0 hon vé cac dic di€m trén, dac biét cin xac dinh
trinh tu nucleotide ciia doan gen 16S rRNA.
Trong pham vi clia bai bao nay, chiing tdi tam thdi
dit tén cac ching nay 1a Bacillus spp SC1, Ba-
cillus spp SC2, Bacillus spp NC1, Bacillus spp
MCI1 va Bacillus spp DM1. Cac chiing vi khuin
nay dudc cily chuyén va giif giong trong ti lanh
dé st dung cho cic nghién citu tiép theo.

3.2. K&t qua dinh luwgng axit lactic sinh ra
tlr cac chiing phan lap

Dé xac dinh khé ning sinh axit lactic, 5 chiing
trén dudc nudi lic 200 vong/phit & 37°C trong 24
gid. K&t qua dugc trinh bay & Hinh 2 va Bang 2.
Hinh 2. Biéu db thé hién sy thay doi vé ham lugng

axit lactic dugc sinh ra theo thoi gian nudi cay
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Bing 2. Kha niing sinh axit lactic ctia cdc
chiing Bacillus spp phan lap dugc

Ki higu Chi tiéu Thoi gian nudi (gio)
chiing theo doi 24 48 72 96

OD 0,216 | 0,236 | 0,266 | 0,223

SC2 Axit lactic
. 0,180 | 0,208 | 0,234 | 0,206

sinh ra (%)
OD 0,231 0,259 | 0,279 | 0,266
sc Axitlactic |0 555 | 0,261 | 0,333 | 0,315

sinh ra (%) ’ ’ i >

OD 0,239 | 0,258 | 0,277 | 0,271

DM1 Axit lactic
. 0,297 0,324 | 0,414 | 0,396

sinh ra (%)
OD 0,171 0.201 0,242 | 0,202

NC1 Axit lactic
. 0,117 0,162 | 0,243 | 0,233

sinh ra (%)
OD 0,235 0,243 0,275 0,269

MC1 Axit lactic
. 0,270 0,288 | 0,387 | 0,369

sinh ra (%)

Ghi cha: axit lactic sinhra =V . x 0,009 (%).

Qua k&t qua Hinh 2 va Béng 2, ching t6i
nhan thdy c6 sy tuong quan tuyén tinh giita mat
dd t& bao va axit lactic dugc sinh ra cda 3 ching
DMI1, MC1, SC1. Céc ching Bacillus spp nghién
cttu déu c6 xu huéng sinh trudng va sinh tdng hdp
axit lactic manh theo chiéu ting dan trong khoéng
thdi gian tir 24 - 72 gid. Twr 72 - 96 gid sy sinh
trudng va sinh tdng hdp axit lactic c6 xu hudng
giam dan. Piéu nay c6 thé 1y gidi 1a do sy tich
liy axit lactic lam cho pH mdi trudng gidm manh
gy tic ch€ sinh trudng clia cic ching vi khuin
Bacillus spp khao sat. Khi d6 lugng axit lactic van
dudc tao thanh nhung v6i mic do cham.

Nhin chung, cdc chling vi khuin Bacillus spp
chiing to6i phan l1ap dudc ciing giong nhu phan 16n
céc loai vi khuin thudc chi Bacillus d3 cong bd
déu cho thiy kha nang tong hdp axit lactic thap
hon so vdi cdc chiing vi khuin thudc chi Lacto-
bacillus [6]. Piéu nay ciing dugc thé hién rd khi
so sanh v6i két qua nghién cttu ctia Nguyén Manh
Tu#n vé kha nang sinh axit lactic clia céc chiing
Lactobacillus phan lap dugc tai Thai Nguyén [8].
Tuy nhién, v6i muc tiéu hudng t6i 1a tuyén chon
dudc nhitng chiing khong chi sinh axit lactic manh
ma con c6 kha ning chong chiu &t v6i diéu kién
dich vi nhan tao va mudi mat thi cac chiing Bacil-
lus van cho thay 12 mot dong 10i khuén thich hgp

ding d€ san xuét probiotic. Nhu vy, v6i hudng
nghién citu d6, ching toi tién hanh tuyén chon 3
chiing dé ti&p tuc nghién ctu kha nang tng dung
cha céc ching nay.

3.3. K&t qua ddnh gid kha niing ton tai
trong moi trudng pH axit thap va pH kiém ciia
3 chiing SC1, DM1, MC1

Theo Zavaglia va cong sy (2002) cho ring
gié tri pH=2 va pH=3 & diéu kién in vitro dugc xem
1a gidi han quyét dinh trong sang loc cac ching vi
sinh vat ¢6 tiém nang st dung lam probiotic. Tir
d6 chiing toi stt dung mot hé thong in vitro véi miic
pH=2, pH=3 va pH= 8 d€ x4c dinh 4nh huéng clia
moi trudng pH axit & da day dén kha ning sdng
s6t ctia 3 chiing SC1, DM1, MCI1.

Bang 3. Kha niing chong chiu trong moi trudng
axit thap va kiém cua cac ching SC1, DM1, MC1

Gifi Ki Thai gian (gio)
tri | hiéu
pH | chiing 0 1,5 3
DM1 0,495+0,002 0,479+0,007 0,466+0,025
2 MC1 | 0,466+0,007 | 0,452+0,003 | 0,417+0,008
SC1 0,398+0,001 0,202+0,005 0,101+0,003
DM1 0,474+0,015 0,469+0,006 0,458+0,002
3 MC1 0,470+0,005 0,466+0,002 0,435+0,015
SC1 0,423+0,003 | 0,398+0,007 | 0,311+0,004
DM1 | 0,454+0,015 | 0,439+0,001 | 0,425+0,006
8 MC1 0,442+0,004 0,423+0,007 0,401+0,002
SC1 0,414+0,004 0,399+0,005 0,322+0,005

K&t qué Bang 3 cho thiy, pH clia mdi trudng
nudi ciy c¢6 dnh hudng rat 16n dén su ton tai va
sinh trudng cta cac chiing khao sat. Nhin chung,
s6 luong t&€ bao ctia 3 ching SC1, DM1, MC1 déu
c6 xu huéng gidm sau 3 gid ti€n hanh thi nghiém.

Vi pH=2, kha ning s6ng s6t clia chling SC1
gidm manh, ti 1& s6ng s6t chi dat 50,75% & 1,5
giG va 25,38% G 3 gis nghién ctru. Trong khi do,
khd nidng séng sét clia hai ching DM1, MC1
tuong doi cao, ti 1& sdng sét dat tdi 96,77% va
96,99% sau 1,5 gids nuoi ciy. O pH=2, tai thai
diém 3 gid s6 lugng t€ bao hau nhu khong thay
d6i (¢ 1¢ sdng s6t hiu nhu khong thay déi), 4 1¢
song s6t DM1 dat 94,14% va MC1 dat 89,48%.
Nhu vay, trong ba chliing nghién cttu, ching DM |1
c6 kha niing song s6t cao nhat, sd lugng t&€ bao

77



TRUONG DAI HOC PONG THAP

Tap chi Khoa hoc s6 14 (8-2015)

song sot 1a 94,14% (& 3 gid nudi ciy) trong khi
ching SC1 c6 s& lugng t€ bao gidm manh nhAt
chi con 25,38% (3 3 gid nudi cdy). Piéu nay cling
dugc thé hién ro hon khi nghién ctu khd ning
song sot ctia 3 chiing nay & pH=3.

V6i pH=3, khé ning sdng s6t clia cdc chling
ciing tuong ty nhu pH=2, chiing SC1 ¢6 s6 lugng
t&€ bao gidm manbh, ti 1& song sét chi dat 94,09%
& 1,5 gid nudi ciy va 75,52% & 3 gid nudi cdy.
Trong khi d6, 2 chling DM1, MCI1 ¢6 sd lugng t&
bao cao hon nén kha ning séng sét tuong doi cao,
ti 1& sdng sot dat t6i 96,62% ddi véi ching DM1
va 92,55% doi v6i ching MC1 & 3 gid nudi cay.
Nhu vay, sau 3 gid nudi cay sd lugng t& bao chling
DMI1 gidm khong ding k€ do d6 kha ning song
s6t cao nhit, sd lugng t& bao song sét dat 96,62%
trong khi chiing SC1 c6 s6 lugng t€ bao gidm
manh nhat, chi con 75,52% sau 3 gid nudi cay.

V6i pH=8, cling gidng nhu pH=2 va pH=3,
dé dang nhan thay ching SC1 c6 sd lugng t&€ bao
song sét thap nhat so véi 2 chiing DM1, MC1 nén
khé niing s6ng s6t thdp nhat chi dat 96,38% & 1,5
gi® nudi cdy va 77,78% & 3 gid nudi cdy. Hai
chiing DM1, MC1 § thsi diém 1,5 gid s lugng
t&€ bao da gidm xudng, khd ning s6ng sét clia
chiing DM1 12 96,7%, MC1 1a 95,70% nhung dén
thdi di€m 3 gid thi gin nhu it bi€n dong, chiing
DMI1, MC1 c6 khd ning sdng sét dat 1an lugt 1a
93,61%, 90,72%. Nhu vy, chiing DM1, MCI ¢6
kha niing sdng sét tuong ddi cao so vdi ching SC1
va kha niing song s6t clia chting DM 1 14 cao nhat.

Theo céc tai liéu da dudc cong b, axit hy-
drochloric (HCI) dugc tim thdy trong da day cla
vat nudi 1a mdt chit oxy hod manh [5]. Chinh vi
vy, né c6 thé oxy héa nhiéu cic hgp chit sinh
hoc quan trong nhu axit béo, protein, cholesterol
va DNA trong cé4c t&€ bao. Tuy nhién, theo nghién
cttu ctia Boylston va cdng su (2004) céc chiing vi
khu#n lactic ddp &ng dudc dac tinh probiotic khi
chiing c6 khd ning sdng sét trong diéu kién in
vitro (pH tir 2+3 va pH=8). Nhu vy, cic ching
khdo sét trong thi nghiém nay 12 tiém nang dé st
dung ché€ tao probiotic cho vat nudi. K&t qui nay
phl hdp vGinghién citu ctia cac tac gia khi nghién
cttu khdo sat mot s6 dic tinh probiotic trong diéu
kién in vito [6], [7], [8].
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3.4. K&t qua danh gia kha ning chong chiu
cuia cdc chung SC1, DM1, MC1 trong méi
trudng mudi mat 0,3%

Theo nghién cttu cia Gilliland va cong sy
(1984) chi ra ring mudi mat 0,3% dugc xem la
ndng do d€ tuyén chon céc chling vi sinh vat mang
dac tinh probiotic. Theo d6, ching to6i da danh gia
dd nhay cAm clia 3 chling nghién ctu v6i mudi
mat bing cdch nudi cdy n6 & moi trudsng MPA c6
chita 0,3% mudi mat. K&t qua & Hinh 3 cho thdy,
mudi mat c6 4nh hudng t6i kha ning song sét clia
céc chling nghién citu. Nhin chung, mat do t&€ bao
cta cac ching SC1, DM1, MC1 trong mdi trudng
mudi mat 0,3% & thdi di€m 96 gid déu ting so
v6i & thoi diém 24 gid khao sat. Sau 48 gid mat
dd t€ bao clia cdc chiing SC1, DM1, MC1 ¢6 xu
hudng gidm nhe va gidm manh hon tir giai doan
72 - 96 gid. Tuy nhién, khé ning sdng sét va sinh
trudng cua ba chiing SC1, DM1, MC1 ¢6 su khac
biét nhau. Sy 4nh hudng cia mudi mat t6i hai
chiing SC1, MCI1 12 1 rang nhit cu thé 1a: & thoi
di€m 48 gid mat do t&€ bao c6 xu hudng gidm va
gidm manh sau 96 gid nudi cdy, con ching DM1
c6 kha nang chdng chiu véi moi trudng mudi mat
tot hon thé hién sau 48 gid chiing DM ciing ¢6
xu huéng gidm nhung khong ddng k€. K&t qua
nay hoan toan phi hop véi két qud nghién citu
cla tdc gid Nguyén Manh Tuan khi ti€n hanh
khdo sét dac tinh probiotic cia cic ching Lacto-
bacillus spp, trong mdi trudng chita mudi mat véi
ndng dd 0,3% [8].
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Hinh 3. Bi€u d6 thé hién sy bién dong mat @ t&
bao cuia cac chiing SC1, DM1, MC1 trong mdi
trudng mudi mat 0,3%

Nhu vay, cac chiing Bacillus spp nghién ctu
déu c6 kha nang sinh axit lactic, duy tri tuong ddi
&n dinh trong dich vi da day nhan tao va mudi mat
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0,3% sau 3 gid nghién cttu. Xét tit ca cic diém
nay cho thiy cdc ching nay c6 tri€n vong la
nhitng 1¢i khu&n thich hgp ding trong céng
nghiép sdn xuit probiotic.

4. Két luan

Nghién cttu phan lap, tuyén chon dugc 5
ching mang dic di€m cida chi Bacillus spp tit
cdc sdn phim 1&én men ty nhién. Cdc chiing
duoc ki hiéu 1an lugt 1a Bacillus spp SC1, Ba-

MCI1 va Bacillus spp DM1.

Nghién cttu tuyén chon dugc 3 chiing Ba-
cillus spp DM1, Bacillus spp MC1, Bacillus spp
SC1 ¢6 kha nang sinh axit lactic cao tir 0,315%
dén 0,396%.

Céac ching Bacillus spp DM1, Bacillus spp
MC1, Bacillus spp SC1 déu c6 kha ning phét trién
tot trong mdi trudng cé bo sung mudi mat 0,3%,
moi trudng pH axit thap va pH kiém. Trong d6
chliing DM1 ¢6 ti 1& s6ng s6t cao nhat & pH=2,

cillus spp SC2, Bacillus spp NC1, Bacillus spp  pH=3 va pH=8 sau 3 gi% nudi cay./.
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INVESTIGATING THE ISOLATION OF BACILLUS SPP STRAINS
WITH HIGH PROBIOTIC ACTIVITY FROM NATURALLY FERMENTED PRODUCTS
IN THAI NGUYEN CITY

Summary

From the traditionally fermented products we isolated and selected five bacterial strains of the
genus Bacillus, named respectively Bacillus spp SC1, Bacillus spp SC2, Bacillus spp NC1, Bacillus
spp MC1 and Bacillus spp DM1. Among them, three selected strains Bacillus spp DM 1, Bacillus spp
MC1, and Bacillus spp SC1 are potential for high lactic acid production, from 0.315% to 0.396%. These
three strains can grow well in the habitat supplemented 0.3% bile salts, and in that of low pH and
alkaline pH. Particularly, Bacillus spp DM1 shows the highest survival rate at pH=2, pH=3 and pH=8
after 3 hours of incubation. Thus, these strains can be used to make probiotic products for breeding.

Keywords: Bacillus, positive gram bacteria, probiotic, lactic acid bacteria, probiotic products.
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