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TOM TAT

Nudc ta 1a nuéc nong nghiép, lwong phé phu pham tao ra tir nganh ché bién nong san la vo cuing I6n, phong
pht va da dang. Su dung phé, phu pham dé 1am thac an chin nudi 1a cach tlet kiém ngudn ning lugng, giai
quyét van dé 6 nhiém mdi truong 1a xu huéng hién nay. Vi vay, ching toi tién hanh nghién cuu: tuyén chon,
dinh tén va khao sat mot sé yéu to anh huong dén chung vi khuan lactic CO kha ning sinh tong hop cellulase, dé
g dung trong san xuat thirc dn chan nudi. Tir ba ngudn véi muodi mau da phan lap dugc 8 ching vi khuan
lactic tao enzym cellulase va chon duoc ching G5 sinh axit tong cao nhat la 14,4 g/l; sinh tong hop cellulase: ty
I& vong thay phan so véi duong kinh 16 thach Ds - d; = 22, khang véi Samonella typhimrium ATCC 14028 12 9,
Staphylococus epidermidis ATCC 12228 la 8, Bacillus cereus ATCC 13061 la 10, Listeria innocua
ATCC33090la 13. Bing cac phuong phap sinh 1y, sinh héa va 16S Rrna, két qua dinh tén ching G5 co do
twong dong 100% véi chung Lactobacillus casei ATCC334. Biéu kién nuéi thu sinh khéi déi vai ching L.casei
G5: nhiét d6 = 37°C; pH 6,5; nong do duong 20g/l; ty 1é cap gidng 5%, toc do lac 75 vong/phut sau 36 gid nudi

cay gia tri OD (600 nm) thu dwoc la 11,76.

Tir khéa: Ba dong riéng, cellulose, lactic acid, lactobacillus casei, probiotic.

I. PAT VAN PE

Viéc sir dung cong nghé vi sinh trong ché
bién thic dn chin nudi bang phuong phap
chua phé, phu pham néng nghiép u Véi vi
khuan lactic trong diéu kién yém khi 1én men
tao ra axit lactic lam pH giam, kéo dai thoi
gian bao quan dang dugc cic nha nghién ctu
quan tam. Vi khuan lactic sinh tong hop
cellululase phan giai cellulose thanh cac phén
tir nho hon giup gia stc d& hap thu. Ngoai ra,
chiing con sinh bacteriocin wc ché su phat trién
ctia ndm mdc va cac vi khuan gay bénh, céc vi
sinh vat gay thdi rira. Phuong phap nay giap
tan dung duoc luong phé, phu pham du thira,
giam chi phi thac an chan nuéi. Thirc an u
chua d6 khong bi ton that dinh dudng lai bd
sung cac vi sinh vat c6 lgi cho duong tiéu hda,
gilp gia suc it bi bénh hon.

Pa c6 mot sé nghién cau trong va ngoai
nudc vé viéc ché bién va si dung phé phu
pham ndng nghiép nhu rom, 1a sin, b san...
lam thic dn chan nudi bang phuong phap
chua (Nguyen Thi Lo va cong su, 2000;
Preston. T.R and Leng.R. A, 1987; Nguyén

Xuén Trach, 2004). Str dung cac vi sinh vat u
v6i phé phu pham nong nghiép, chu yéu la vi
khuan lactic nhu L. plantarum, Enterococcus
lactis (Pao Thi Luong, 2010), L. casei, L.
bulgaricus, L. termofil,  Streptococcus
pyogenes, Streptococcus lactics... thanh axit
lactic va cac axit hitu co trong diéu kién yém
khi (L& Vian Lién va Nguyén Hitu Tao, 2004).
Ham lugng axit lactic ting do qué trinh sinh
truong, phat trién caa vi sinh vat 1am cho moi
truong pH giam gay tc ché cac vi khuan gay
théi. Ngoai ra, vi khuan lactic con sinh
bacteriocin ¢ ché toan bo su phat trién caa
nam mdc va cac vi khuan gay bénh (Pao Thi
Luong, 2010; Lé Ngoc Thuy Trang va Pham
Minh Nhyt, 2014). Sir dung vi khuan
Lactobacillus plantarum I&n men b& sian lam
thic dn cho gia sac (Nguyén Minh Tri va cong
su, 2014). Str dung than cay dau phong (lac) u
chua véi ché pham vi sinh 1am thirc an cho b
(Poan Puc Vi, 2008). Tuy nhién, dé nang cao
hiéu suat va gia tri dinh dudng cua cac qua
trinh ché bién phé, phu pham thanh thirc in gia
stc thi cac yéu té anh huong toi qué trinh sinh
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truong, phét trién cua chang vi khuan 1 rat
quan trong.

Vi vay, ching t6i tién hanh nghién cuau:
“Tuyén chon, dinh tén va khao sat mot sé yéu
t6 anh huong dén su sinh truong va phat trién
cua vi khuan lactic ¢6 kha ning sinh tong hop
cellulase, cd hoat tinh probiotic”.

II. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Nguon vi sinh vat: tir cic mau 1én men: dua
mubi, cd mudi, ba dong riéng.

Céc chung vi sinh vat kiém dinh 1ay ¢ vién
cdng ngh¢ sinh hoc.

Thanh phan méi truong:

Moi truong la moéi truong MRS (Man
Rogosa Sharpe): Pepton (10g/l), cao nim men
(5g/l), cao thit (5g/1), glucose (20g/1),
amonicitrat (2g/l), CH;COONa (5¢/1), K;HPO4
(2g/l), MgSO,.7H,0 (0,1g/l), MnSO,.4H,0
(0,05¢/1), Agar (15g/1), pH 6.5.

Mo6i truong CMC: (NH4):SO, (1 g/l),
KoHPO4(1g/l), MgS04.7H,0 (0,59/) NaCl
(0,003 g/), CMC (1 g/l), Agar (2 g/l). biéu
chinh pH 7.

Moi truong nudi vi sinh vat kiém dinh: moi
treong NA: 3g/l cao thit, 109/l pepton, 5¢/I
NaCl.

Moi truong thur hoat tinh:

Moi truong thu hoat tinh lactic: MRS + 5
(9/1) CaCOs.

Moi truong thir hoat tinh cellulase: CMC
(1g/1), agar (2 g/l).

Cac moi truong thanh trung ¢ 110°C trong
30 phdt.

2.2. Phwong phap nghién ciru

Phwong phdp phén ldp va tuyén chon vi
sinh vt

Phan lap theophwong phap pha lodng (Phi
Thi Thanh Mai va cong su, 2015). St dung
mdi truong MRS ¢d bd sung CaCOs (Pao Thi
Luogng, 2010).

Phuong phap tuyén chon sir dung céc
phuong phap sau: dinh tinh axit lactic bang

thudc thir Uffelmann (Nguyén Pic Luong va
cong su, 2003); dua vao kha ning phan giai
CaCOs (cdy cham diém va duc 16 thach); dinh
lugng axit theo Therner (Emanuel, V. va cong
sy, 2005); dya vao kha niang phan giai
cellulose (cdy cham diém va duc 16 thach) (V&
Van Phudc Qué, Cao Ngoc Digp, 2011), kha
ning khang khuan va sinh bacteriocin (Mai
bam Linh va cong su, 2007; Lé Ngoc Thuy
Trang va Pham Minh Nhyt, 2014).

Phwong phap dinh tén

Xéc dinh dic tinh sinh 1y, sinh héa (Nguyén
buc Lugng va cong su, 2003; Mai Bam Linh
va cong su, 2007).

Phuong phap dinh tén bing sinh hoc phan
tr: giai trinh ty 16S rRNA.

Phan loai dua trén giai trinh ty 16S rRNA
cua cac chang vi khuan véi cap moi 518F:
5’CCAGCAGCCGCGGTAATACG3’; 800R:
5 TACCAGGGTATCTAATCC3’(Sakiyama,
Y. va cong su, 2009). Chu trinh nhiét: Budc 1:
95°C trong 5 phut; buadc 2: 95°C trong 45 giay;
budc 3: 52°C trong 1 phut; budc 4: 72°C trong
1 phat 30 gidy; lap lai tir bude 2 dén 4: 35 chu
ky; budc 5: 72°C trong 5 phat (Khuit Hiu
Thanh, 2006).

San pham PCR duoc tinh sach va xac dinh
trinh ty trén may ABI PRISM® 3100 Genetic
Analyzer. Két qua doc trinh tu duoc xtr 1y trén
phan mém Clustal X va so sanh véi trinh tu
16S rRNA cua cac loai da duoc cong bd tir dir
liéu cia DDBJ, EMBL va GenBank.

Phwong phdp khdo sdt yéu té anh hwéng

Chang tuyén chon dugc nudi trong moi
truong MRS léng & 37°C, trong 48 gio va canh
truong dugc st dung 1am giéng cho tat ca cac
thi nghiém.

Anh huong cua nhiét dg: St dung voi moi
truong MRS pH ban dau 6,5; ty 1& cap giéng
10% va nudi tinh & cac nhiét do: 30°C, 35°C,
37°C, 40°C, 45°C.

Anh huéng cia pH: Nubi ¢ nhiét d6 da lya
chon & trén, ty 1& cip giébng 10% va pH ban
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dau ¢ céc gia tri: 5; 5,5; 6; 6,5; 7; 7,5; 8.

Anh huong cia nong dé dwong: Nhiét do,
pH d3 duoc chon & trén, ty 18 cap gidng 10%
vao moi truong MRS. Thay doi ham luong
duong ¢ cac muc: 5, 10, 15, 20, 25 g/l.

Anh hieong ciia 1y 1é cap giong: Nhiét 4o, pH,
néng do duong dugc lya chon tur cac két qua
trén. Thay doi ty 1& giéng: 5, 10, 15, 20, 25%.

Anh huong cia téc dé lac: Voi cac didu
kién nhiét do, pH, ndng do duong, ty 1& cap
gidng duoc Iya chon & trén. Ta tién hanh khao
st toc do lac & cac toc do: 0, 25, 50, 75, 100,
125 vong/phat.

I1l. KET QUA VA THAO LUAN
3.1. Phan lap va tuyén chon chiing vi khuin
sinh axit

Bang 1. Pic diém cia 8 chiing vi khudn dwgc tuyén chon

Lén men sinh axit

Sinh tong hop

Tén Ham lwgng axit cellulase

ching  Céy chim diém (D/d) Puc 16 thach tong sinh ra (g/1) Puc 16 thach

(mm) (D; - dy) (mm) (Ds - d5) (mm)
DC1 4 4 9 8
DC2 55 5 12 9
C1 5 7 11,5 12
Gl 5 8 11,7 20
G3 6 9 13,5 21
G4 55 9 12,6 24
G5 7 10 144 22
G6 4,5 4 10,8 9

D: duong kinh vong phan giai; d1, d3: duong kinh khuan lac; d2, d4: duong kinh 16 thach.

Bang 2. Kha nang sinh bacteriocin ciia 4 chiung dwoc chon

} 2 . Chiing D;-d (mm) D;-d (mm) D;-D,
Chiing kiem dinh . R 2 . 2 .
lactic Khong bo sung pepsin Bo sung pepsin (mm)
Gl 8 6 2
Samonella G3 6 5 1
typhimrium G4 7 4 3
ATCC 14028 G5 9 5 4
Gl 6 4 2
Staphylococus G3 8 7 1
epidermidisATCC G4 5 4 1
12228 G5 8 13 3
Gl 4 2 2
Bacillus cereus gi j i Cl)
ATCC 13061 G5 10 6 4
Gl 14 9 5
Listeria innocua G3 13 13 0
ATCC33090 G4 10 9 1
G5 13 11 2
D1: duong kinh vong khang khuan khi khéng bo sung pepsin (mm);
D2: duong kinh vong khang khuan khi b6 sung pepsin (mm);
d: duong kinh 16 thach (mm).
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Tir ba ngudn véi mudi mau dd tuyén chon
dugc 8 chung vi khuan lactic trén moi trudng
MRS, sinh tong hop cellulase: DC1, DC2, C1,
G1, G3, G4, G5, G6. Cac chung vi khuin duoc
nudi trong moi trudong MRS, dem thir bang
Uffelmann. Két qua cho thiy canh truong 8
chang vi khuan 1am cho thubc thir tir mau tim
den chuyén sang mau vang rom, ching to 8
chiing vi khuan c6 kha ning sinh axit lactic.

Dung cac phuong phép tuyén chon: dya vao
kha ning phan giai CaCOj3 (cay cham diém va
duc 16 thach); dinh luong axit; dua vao kha
ning phan giai cellulose (duc 16 thach) (bang
1), ta chon dwoc 4 chung: G1, G3, G4, G5 ¢6
ty 1é vong phan giai cao nhat. Chon ching sinh
bacteriocin cao nhat (bang 2). Ta chon duoc

chung G5 sinh axit tong cao nhat 1a 14,4 g/l;
D/d = 7, Dy - dy = 10; sinh tong hop cellulase
tét D3 - d3 = 22; sinh bacteriocin tét nhat, kich
thudc vong khang (Dy4 - dg) dbi véi Samonella
typhimrium ATCC 14028 la 9, Staphylococus
epidermidis ATCC 12228 la 8, Bacillus cereus
ATCC 13061 Ia 10, Listeria innocua ATCC
33090 la 13.

Tir cac phuong phap tuyén chon trén, ching
t6i hra chon chung G5 dé tién hanh dinh danh
bang phuong phap sinh hoc phan ti.

3.2. Pinh tén bang phuwong phap sinh hoc
phéan tir

Tién hanh quan sat dic diém sinh ly, sinh
hoa cta ching G5. Két qua thé hién & bang 3.

Bing 3. Pic diém sinh 1y, sinh hoa chiing G5

Hinh T Kha nang
i Hinh thai o 20 axithéa _ Sinh
Chiing 2 thaite Gram bao N Catalase  Hemicellulase .
khuan lac R B moi khi
: bao tir .
trueong
Tréng Stra,
. Tr
G5 khuan lac to, 1_1;0 + - + - -
khuan +

tron, mat nhan

- 250

Hinh 1. Két qua dién di san phdm sau PCR

Tir hinh 1 ta thiy da xuat hién vach trén ban
dién di xuat hién 1 vach, diéu dé thé hién mau

san pham sau PCR 1a dong nhat va cé kich
thudc 1a 1400bp.

14 TAP CHI KHOA HQOC VA CONG NGHE LAM NGHIEP SO 1-2018



Cong nghé sinh hoc & Giong cdy trong

Tién hanh chay trén chuong trinh Blast® dé
xem muac d6 twong dong voi cac ching

trong ngan hang gen ta thu duoc két qua
trong hinh 2.

Description

¥ Lactobacillus casei ATCC 334 strain ATCC 334 1683 ribosomal RNA, complete sequence 2500 2500 100% 0.0 99% NR 075032.1

Max Total Query E

Ident  Accession
score score cover value

¥ Lactobacillus paracasei subsp. tolerans strain NBRC 15906 168 ribosomal RNA gene, partial seque 2489 2489 99% 0.0 99% NR 041054.1

¥ Lactobacillus paracasei 168 ribosomal RNA, complete sequence

) Lactobacillus paracasei strain R094 168 ribosomal RNA gene, partial sequence 2438 2488 99% 0.0 99% NR 025880.1

2488 2523 100% 0.0 99% NR 1217871

¢! Lactobacillus paracasei strain NBRC 15889 16S ribosomal RNA gene, partial sequence

2484 2484 99% 0.0 99% NR 113337.1

¥ Lactobacillus casei strain ATCC 393 168 ribosomal RNA gene, partial sequence 2441 2441 100% 0.0 99% NR 041893.1

¥ Lactobacillus zeae strain RIA 482 168 ribosomal RNA gene, partial sequence

2435 2435 99% 0.0 99% NR 0371221

¥ Lactobacillus casei strain NBRC 15883 16S ribosomal RNA gene, partial sequence 2432 2432 99% 0.0 99% NR 113333.1
¥ Lactobacillus paracasei strain ATCC 25302 16S ribosomal RNA gene, partial sequence 2430 2430 97% 0.0 99% NR 117987.1
[ Lactobacillus casei strain BCRC10697 168 ribosomal RNA gene. complete sequence 2421 2421 100% 0.0 98% NR 115322.1

Hinh 2. C4c chiing c6 d$ twong dong cao véi ching G5

DNA hé gen ciia chung G5 duoc tach chiét
va doan gen md hdéa cho 16S rRNA dugc
khuéch dai nho phan ¢tng PCR sir dung cap
moi 518F/800R. Két qua giai trinh ty doan gen
16S rRNA cua G5 cho thiy doan gen géom
1400 bp va trinh tu nay dugc so sanh véi cac
gen16S rRNA vi khuan trén Genbank végi phan
mém Blastn. Két qua cho thiy doan gen 16S
rRNA cua chung G5 c¢6 do tuong dong dén
100% wvoi  chang  Lactobacillus  casei
ATCC334. Chung G5 cé tén Lactobacillus
casei G5. Theo mot nghién ciu khéc, vi khuan
lactic sinh tong hop cellulase, hoat tinh
enzyme cellulase duoc thé hién qua ty & vong
thiy phan va dudng kinh 18 thach cao nhat la

=

=]
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—
™)

12. Khéang véi M. luteus tir 2 - 6 mm, E. coli tu
8 - 12 mm, Samonella typhi tr 3 - 6 mm,
Shigella flexneri 10 - 12 mm. 2 chang vi khuan
lactic ciing sinh tong hop cellulase 1a
Lactobacillus plantarum va Enterococcus
lactics (Pao Thi Lugng va cong su, 2010).
3.3. Khao sat mét so6 yéu té6 anh huwdng dén
kha niing sinh truéng va phat trién chiing G5
Anh hwéng cia nhiét @é: Két qua ¢ hinh 3
cho thiy ring & nhiét do 37°C, pH ban dau 1a
6,5 va sau 36 gid nudi cay, chung dat sinh khéi
cao nhat c¢6 gia tri ODegonm 12 9,12 . O nhiét do
40°C, gia tri ODgoonm 12 7,14 thap hon so véi
nhiét do 37°C. Chon nhiét do 37°C cho céac
nghién cuu tiép theo.

9 4
g & 7.14
E 7 +
g &1 =30
S s m35
T 4T 37
g 37
&, =40

1 ma5

D_

12 24 36 48 &0 72
Théi gian (h)

Hinh 3. Anh hwéng ciia nhiét dd dén su sinh truéng va phat trién cia chiing
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Anh huéng cia pH: Két qua cho thiy & pH
ban dau 6,5 ching sinh trudng va phat trién tot
nhat, gia tri ODgoonm 1a 9,52 sau 36 gio nudi
cay (hinh 4). Khi pH xuéng 5 gia tri OD tai

T 9.52

600 nm chi dat 2,79. Khi méi trudng kiém tai
pH 8 gia tri OD tai 600 nm dat 4,95. Vi vay,
chon pH 6,5 cho cac nghién ciru tiép theo.

o

El
= 8 =5
= 7 +
g 6 | ms5
S s+ =5
E 4 m55
= 3
T 4 ny

1 m75

o a

12 2a 36 43 60 72
Thii gian (h)

Hinh 4. Anh hwéng ciia pH dén s sinh truéng va phat trién cia chiing

Anh cua nong dé dwong: Két qua cho thiy
nong d6 dudng anh hudng dén su sinh trudng
va phét trién cua chang. O ndng d6 duong 20
g/l cho gia tri OD 600 nm la 9,59 tai 36 gio.
Tuy nhién, khi ting ndng d6 duong lén 25g/I

12 —
10,1

10 T 9,59

Gia tri OD 600nm
[=)]

12 24 36

thi gia tri OD 600 nm dat 10,10 tai 36 gio, tuc
1a tang 1,05 lan, ting khong dang ké so véi ¢
nong d6 duong 20g/l. Vi vay chon ndng do
duong 20g/1 cho cac nghién cau tiép theo.

= 10g/l
W 15g/]

20g/1
m25g/]

48 60 72
Th#i gian (h)

Hinh 5. Anh hwéng ciia ndng dé dwong

Anh huong cua ty 1¢é cap giong: O hinh 6
cho ta thay ty ¢ cap giéng 10% cho gié trj OD
& 600 nm cao nhat 12 9,43 sau 36 gio nudi cay.
Tuy nhién, gia tri OD ¢ ty & cap gidng 10%

=

Gia tri OD 600 nm
[= T T - L - =]
T

12 24 36

cao khong dang ké so vai ty 1& cap giong 5%
1a 8,56 diéu nay la khong kinh té. Vi vay,
chon ty 1é cip gidng 5% cho cac nghién ctu
tiép theo.

43 80 72
Théi gian (h)

Hinh 6. Anh hwéng ciia ty 1& cAp gidng dén s sinh truéng va phat trién cia chiing
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Anh huong cia téc dé lac: Hinh 7 cho ta
thdy, gia tri OD thip nhét & téc do lic 25 va
125 vong/phdt. Gia tri OD cao nhat & toc do

14 —

lic 75 vong/phat & 36 gio dat 11,76. Ta tién
hanh chon téc do lic 75 vong/phlt cho cac
nghién ciru tiép theo.

11,76
12
= 10 [
=
= g 25
=
S 6 =50
E
=2 4 m75
5
2 100
o W125
12 24 36 43 &0 72
Théi gian (h)

Hinh 7. Anh hwéng ciia tc d lic dén sy sinh trwéng va phat trién cia chiing

IV. KET LUAN

Tir 3 ngudn voi 10 miu d4 tuyén chon duoc
8 ching vi khuan c6 kha ning 1n men axit
lactic, sinh tong hop cellulase. Qua cac budc
tuyén chon thi chiung G5 sinh axit cao nhat,
sinh tong hop cellulase tdt, sinh bacteriocin tot
nhét. G5 I truc khuan gram (+), khong tao bao
tw, catalase am tinh, hemicellulase duong tinh,
khong sinh khi. Pinh tén theo phuong phap
sinh hoc phan tir 16S rRNA ching G5 co6 do
twong dong 100% voi chung Lactobacillus
casei ATCC334. Chung G5 1a chuang
Lactobacillus casei G5. Diéu kién dé nudi
chung G5 t6t nhét tai 37°C; pH 6,5; nong do
duong 20g/1; ty 1& cip gidng 5%, téc do lic 75
vong/phit sau 36 gio nudi cdy gia trj OD thu
duoc la 11,76.
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SELECTION, IDENTIFICATION AND CHARACTERIZATION
OF LACTIC ACID BACTERIA, WHICH PRODUCE CELLULASE
TO APPLICATION FOR ANIMAL FEED PRODUCTION

Nguyen Thi Thu', Tran Lien Ha?, Nguyen Chi Dung®

“2Hanoi University of Science and Technology
$Center of Biotechnology and Food Technology

SUMMARY

At present, the area of cultivating edible canna is 30,000 hectares in the whole country, with an annual output
of about 300,000 tons of fresh tubers. The starch producting process from edible canna tubers creates a large
amount of canna dregs of about 70 to 75%. Using the brewed edible canna paste as animal feed is a way to save
energy and solve the problem of environmental pollution, which is the current trend. Therefore, we had done
research: “selection, identification and characterization of lactic acid bateria, which produce cellulase and
application for animal feed production”. Among them, G5 was selected because it has produced the highest
total acid of 14.4 g/l; cellulase (D - d4 = 22), and bacteriocin inhibition growth of Samonella typhimrium
ATCC 14028 is 9, Staphylococus epidermidis ATCC 12228 is 8, Bacillus cereus ATCC 13061 is 10, Listeria
innocua ATCC 33090 is 13. G5 was identified Lactobacillus casei by physiological and 16S rRNA. The
condition for biomass production: temperature of 37°C; pH 6.5; sugar concentration of 20 g/l; inoculum of 5%,
shaking rate of 75 rpm/minute after 36 hours of culturing OD value (600 nm) was 11.76.

Keywords: Edible canna dregs, cellulose, Lactic acid, Lactobacillus casei, probiotic.
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