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TOM TAT

Nghién ciru nay nhim phén lap va danh gia cdc chung Lactobacillus probiotic tiém ning tir duong rudt ga khoe
manh dé img dung trong chan nuoi gia cam bén vitng tai Viét Nam. Ba muoi chung phan 1ap da duoc sang loc
kha nang ch1u acid Va mudi mat, hai yéu t6 quan trong cua vi khuan probiotic. Chung LC20 va LC16 thé hién
kha ning séng sot tot nhét trong didu kién khic nghiét. Trong sé cac chung nay, LC6 cho thiy hoat tinh khang
khuan manh m& chdng lai cic mam bénh gia cam phé bién (E. coli, Staphylococcus aureus va Salmonella sp.)
ddng thoi nhay cam véi tit ca cac loai khang sinh dwoc thir nghiém. Phéan tich phan tor xac dinh LC6 la
Lactobacillus farciminis. L. farciminis LC6, v6i cc déc tinh probiotic mong mubn va khong c6 kha ning khang
khang sinh, 13 ung vién tiém nang cho viéc phat trién cac giai phap probiotic thay thé khang sinh trong chin nuéi
gia cAm, gop phan cai thién sirc khoe vat nudi va nang cao nang sut.

Tuwr khéa: Chiu dung stress, chan nudi ga, Lactobacillus, probiotic.

MO PAU

Nganh chan nuéi ga Viét Nam déng gép dang ké vao nén kinh t&, nhung ciing déi mat véi thach thirc vé an toan
thwc phdm va strc khde cong ddng do lam dung khang sinh. Xu hwéng loai bé khang sinh trong chan nudi doi héi
cac gidi phap thay thé bén virng, trong dé probiotic 1a mét huéng di day hira hen (Reuben et al., 2021). Prabiotic,
d&c biét 1a vi khuan acid lactic (LAB) nhw Lactobacillus, néi bat véi kha ning khang khuan va an toan, da dwoc
chirng minh ¢6 lgi cho strc khde vat nudi (Sood et al., 2020). Nghién ctu d& chi ra LAB phan lap t&r ga c6 thé
giam ty 1& chét, (rc ché vi khuan co hai, cai thién ting trwéng va strc khde dwong rudt (Wang et al., 2023).
Lactobacillus d3c biét thu hit sw chi y nhé ddc tinh khang khuan & ga, tré thanh (ng ctv vién tiém néng thay thé
khang sinh trong chan nudi gia cdm. Cac nghién ctvu da chirng minh Lactobacillus c6 thé tac déng tich cwc dén
sy ting trwdng cla ga, ddng thdi (e ché cac mam bénh gia cAm phd bién (Ndaywel et al., 2023). Nhiéu nghién
clvu trwéc day da kham pha tiém nang probiotic ctia cac chiing Lactobacillus phan Iap tir rudt ga, cho thdy ching
c6 hoat tinh khang khuan, kha nang chiu dwng méi trwéng khac nghiét va n dinh trong diéu kién khac nhau
(Sirisopapong et al., 2023). Dwa trén nhitng két qua nay, nghién ctu cia ching téi tap trung phan lap va lua
chon cac chiing Lactobacillus probiotic tir dwéng rudt ga khée manh, nhadm tim kiém giai phap thay thé khang
sinh hiéu qua, gép phan thic ddy chan nudi gia cdm bén virng tai Viét Nam.

VAT LIEU VA PHUONG PHAP
Thu thap mau va phan lap vi khuén

Mau rudt non dwoc lay tr 50 ga khdée manh, 4 thang tudi, tai thanh phd Tra Vinh. 1 gram ruét non dwoc ddng
nhét trong 9 mL nwéc cat vo trung bang phwong phap vortex trong 5 phut. Dich ddng nhat dwoc pha loang lién
tuc 10 1an, va 100 uL dich pha lo&ng duoc céy trén dia thach de Man, Rogosa, va Sharpe (MRS) (Himedia, An
Do) bd sung 0,05% xanh bromocresol (Sigma-Aldrich) va 0,05% mubi mat (Sigma-Aldrich). Sau 48 gi¢ G ky khi &
37°C, cac khudn lac cé hinh thai khac biét dwoc phan lap va nhuém Gram va quan sat hinh thai té bao duéi kinh
hién vi. Cac chiing thuan dwoc bao quan trong 30% glycerol & -80°C dé phan tich tiép (Risa et al., 2020).

Thir nghiém kha néng chiu acid va mudi mat

Cac chiing vi khuan phan 1ap dwoc nudi cdy qua dém trong méi trwdng MRS & 37°C. Sau dd, mbi chiing dwoc
chuyé&n sang méi trwng MRS maéi va 0 thém 24 gier & 37°C. Sinh khéi vi khudn dwoc thu béng ly tam (7.500 x g,
5 phut, 4°C), riva hai 14n bang dung dich PBS (pH 7.2) va tai huyén phu trong méi truéng MRS méi. Nong do té
bao dwoc diéu chinh bing may do quang phd dé dat mat d6 quang (OD) tir 0,5 dén 0,7 & bwdc séng 600 nm.

Khé nang chiu acid: 1 mL dich huyén phu té bao dugc thém vao 9 mL méi trvong MRS da diéu chinh pH dén 2.0,
4.0 va 6.5. Cac 6ng nghiém dwoc G & 37°C trong 4 gio.

639



CONG NGHE VI SINH, THU'C PHAM VA MOI TRUONG

Khé nang chju mu6i mat: 1 mL dich huyén phu té bao dwoc thém vao 9 mL méi trvong MRS bd sung cac nong
dé mudi mat khac nhau (0%, 0.15%, 0.3%). Cac 6ng nghiém dwgc U & 37°C trong 4 gio.

Sau khi 4, cac mau dugc pha loang lién tuc (10 dén 107) va céy trén dia thach MRS. Sé luong té bao séng
dwoc xac dinh bang cach dém don vi hinh thanh khuan lac (CFU) (Ramlucken et al., 2020).

Thir nghiém hoat tinh khang khuan

Céc chung vi khuan dwoc nudi cay trong 3 6ng nghiém 10 ml (9 ml MRS/ éng) diéu kién ky khi & 37°C trong 24
gi@. Dich néi dwoc tach bang ly tam (& 10,000 vong/phut, 5 phut, & 4°C) va st dung dé& danh gia hoat tinh &rc ché
ddi v&i Escherichia coli, Staphylococcus aureus, va Salmonella sp. bang phuong phap khuéch tan trén dia thach.
Viing e ché rd xung quanh giéng cAy cho thay hoat tinh khang khuan (Rossi et al., 2021).

Nhan dang phan tr cac ching Lactobacillus

DNA clia cac chiing vi khuan dwoc ly trich bang bd kit DNeasy Blood and Tissue Kit, Qiagen. Ndng dd va dé tinh
sach ctia DNA dwoc kiém tra bang do quang phé NanoDrop. Gen 16S rRNA duoc khuéch dai bang PCR véi cap
mdi 27F (5-AGAGTTTGATCCTGGCTC-3’) va U1492R (5-TACGGTTACCTTGTTACGACT-3’). Chu ky nhiét bao
gdm bién tinh ban dau & 94°C trong 3 phut, tiép theo 1a 29 chu ky 94°C trong 45 giay, 53°C trong 60 gidy va 72°C
trong 90 gidy, v&i buéc kéo dai cudi cling & 72°C trong 5 phut. S&n phdm khuéch dai dwoc kiém tra trén gel
agarose 2%. San pham PCR tinh sach (Bioline, UK) duoc giai trinh tw (Next Gen Scientific Co., Ltd, TP.HCM) va
céc trinh tw thu dwoc dwoc phan tich bang phdn mém BioEdit (phién ban 7.0). C4c trinh tw ddng thuan duwoc so
sanh v&i co s& dir lieu GenBank st dung NCBI BLAST dé xac nhan dinh danh & murc loai ctia cac ching phan
I&p (Mudawaroch va cs., 2023) (Mudawaroch et al., 2023).

Phan tich théng ké

Két qua duoc thé hién dwdi dang trung binh va do Iéch chuén cda ba Ian Iap lai doc 1ap. Phan tich phuong sai
mot chiéu (ANOVA) duwoc sir dung dé danh gia sw khac biét gitra cac nhom véi mire y nghia p < 0,05.

KET QUA VA THAO LUAN

Phéan lap va dinh danh hinh thai cac chang Lactobacillus

T 50 mau rudt ga, chang t6i da phan lap dwoc 30 ching vi khuén acid lactic (LAB) trén moi tredng thach MRS
bd sung xanh bromocresol va mudi mat. Cac chiing nay déu co hinh thai tryc khuan hodc cau tryc khuan Gram
dwong, khong sinh bao t&, phu hgp véi dac diém cla chi Lactobacillus (Hinh 1, Bang 1).
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R Hinh 1. Hinh thai va nhuém Gram cua cac chung vi Khuan phan Ia_lp
(A): Hinh thai khuan lac cda ching LC6 trén méi trvong MRS agar (v6i 0.15% mudi mét). (B): Nhuém Gram cda chang LC6.
Céc té bao c6 mau tim, hinh que va khéng c6 bao ttr.

Bang 1. Bic diém khuan lac va hinh thai t& bao chia 30 ching vi khuén phan lap

Hinh thai khuan lac

Ma chiing vi khuan - - Hinh thai té bao
Hinh dang Mau sac Kich thwéc bonoi Ria
LC1 Tron Trang siva Lén Nhé Lwon séng Gram duong - que dai
LC2 Tron Trang trong Nhé Nho Tron Gram dwong - que dai
LC3 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC4 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC5 Tron Tréng Lén Nho Tron Gram dwong - que dai
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LC6 Tron Tréng Lén Nhé Tron Gram dwong - que dai
LC7 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC8 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC9 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC10 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC11 Tron Trang sira Lén Lbi Tron Gram dwong - que ngan
LC12 Tron Trang duc Nhé Phdng Lwonséng  Gram dwong - que dai
LC13 Tron Trang Lén Nhé Tron Gram dwong - que dai
LC14 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC15 Tron Tréng Lén Nhé Tron Gram dwong - que dai
LC16 Tron Tréng Lén Nho Tron Gram dwong - que ngan
LC17 Tron Trang Lén Nho Tron Gram dwong - que dai
LC18 Tron Trang sira Vira Nhé Tron Gram dwong - que dai
LC19 Tron Trang Lén Nho Tron Gram dwong - que ngan
LC20 Tron Trang Lén Nho Tron Gram dwong - que ngan
LC21 Tron Trang trong Vira Nhé Tron Gram dwong - que dai
LC22 Tron Trang Lon Nho Tron Gram dwong - que dai
LC23 Tron Trang trong  Nhé Nho Tron Gram dwong - que dai
LC24 Tron Trang sira Vira Nhé Tron Gram dwong - que dai
LC25 Khéng déu  Tréng duc Small Phdng Lwonséng  Gram dwong - que dai
LC26 Tron Trang Lén Nho Tron Gram dwong - que ngan
Lc27 Tron Trang sira Nho Nho Tron Gram dwong - que ngan
LC28 Khéng d&u  Trang sira Vira Nho Tron Gram dwong - que ngan
LC29 Tron Trang Lon Nho Tron Gram dwong - que dai
LC30 Tron Trang sira Lén Nho Tron Gram dwong - que ngan

Kha nang chiu acid va mudi mat

Két qua danh gia kha nang chiu acid (pH 2.0, 4.0 va 6.5) va mudi mat (0%, 0.15% va 0.3%) cho thay sw khac biét
dang ké gitra cac chiing Lactobacillus. Trong d6, LC20 va LC16 ndi bat v&i kha nang séng sét tét nhat & ca diéu
kién pH th&p (pH 2.0) va ndng d6 mudi mat cao (0.3%). Kha nang nay la yéu t6 quan trong dé vi khuén probiotic
c6 thé tbn tai va phat huy tac dung trong méi trwerng khac nghiét clia dwérng tiéu héa (Bang 2).

Hoat tinh khang khuan

Hoat tinh khang khuén cla céac ching Lactobacillus dwgc danh gia trén ba mam bénh gay bénh phd bién cho gia
cadm: E. coli, S. aureus va Salmonella sp. (Bang 3). TAt c& cac chiing déu tc ché sw phat trién cta E. coli, voi
dwdng kinh vong vé khuan tir 0,60 + 0,17 cm (LC23) dén 4,63 + 3,51 cm (LC11). B4i véi S. aureus, LC28 cho
thay vong vo khuan I6n nhat (3,63 + 3,51 cm), trong khi LC20 va LC22 khdéng c6 hoat tinh (rc ché. DI voi
Salmonella sp., LC6 thé hién kha nang (rc ché manh nhét (3 30 £ 2,65 cm) va LC26 khong co kha nang tre ché.
Hai chiing LC12 va LC6 cho thay hoat tinh khang khuan phé rong trén ca ba mam bénh.

Nhan dang phan te chang Lactobacillus

Chiing LC6 dwgc chon dé& xac dinh loai bing phwong phap gidi trinh tw gen 16S rRNA. Sau khi chay PCR véi
cac cap mdi 27F va U1492R san pham PCR dwoc chay dién di trén gel agarose 2,0% va thu mét béng khoang
gan 1500 bp (Hinh 4). K&t qua giai trinh tw cho thy ching LC6 c6 dd twong ddng 99,64% véi Lactobacillus
farciminis trong co' s& div liéu GenBank (M s& PP946874). Dwa trén két qua nay, ching LC6 dugc xac dinh la
Lactobacillus farciminis va dwoc dat tén la L farciminis LC6.
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Hinh 2. Khuéch dai DNA tlr chung LC6. (A): San pham ving gen 16S rRNA khoang 1500 bp trén gel agarose 2% véi
thang DNA 100 bp; M: Thang DNA chuén; Lane 1: B6i chirng dwong; Lane 2-3: Mau; Lane 4: Béi chirng am khong DNA

Probiotic, dac biét la cac ching co ngudn gbc tir vat chd, dwoc coi la gidi phap thay thé khang sinh tiém néng
trong chén nudi gia cam (Ahmad et al., 2022). Nghién ctru nay tép trung vao viéc phan lap va danh gia cac ching
Lactobacillus tir dwéng rudt ga khde manh dé tim kiém probiotic mai.

Ba mwoi chiing vi khuan acid lactic (LAB) da dwoc phan Iap thanh cong va xac dinh la Lactobacillus dwa trén cac
d&c diém hinh thai va nhudm Gram. Hai ching tiém nang, LC20 va LC16, cho thay kha ning séng sot tét &
pH 2.0 va 0.3% mudi mat, dap rng cac tiéu chuan vé kha nang chiu acid va mudi méat cla probiotic. Kha néng
nay rat quan trong dé probiotic tdn tai trong mai trwerng khac nghiét clia dwéng tiéu hoa (Schmid et al., 2016).

Cac ching phan lap ciing thé hién hoat tinh khang khuan khac nhau chéng lai E. coli, Salmonella sp. va
S. aureus. LC12 va LC6 cho thay hiéu qua trc ché manh nhét dbi voi ca ba mam bénh. Hoat tinh déi khang nay
phu hop vé&i céc nghién ciru trwde day vé cac chiing Lactobacillus tr ga va cac ngudn khac (Cisek et al., 2022).

KET LUAN

Nghién ctru da phan lap dwoc ba muoi chung vi khuan. Trong do, LC20 va LC16 ndi bat véi kha nang sbéng sét
tbt nhat & ca diéu kién pH thap (pH 2.0) va nong d6 mudi mat cao (0. 39%). Chung LC6 thé hién hoat tinh khang
khudn manh mé chéng lai E. coli, Salmonella sp. va S. aureus. Két qua dinh danh phan t& ching LC6 la
Lactobacillus farciminis. L. farciminis LC6, l1a mét buwéc tién dang k& trong viéc phat trién cac gidi phap probiotic
an toan va hiéu qua cho nganh chan nudi gia cam tai Viét Nam.

Bang 2. Kha ning chiju pH thap cta dong vi khuén Lactobacillus

Mat sé Lactobacillus (Log CFU/mL)

chl\:li_ar‘lg Do pH No6ng dé mudi mat
vi
khuan (Dgi:lfng) pH 4 pH 2 61 ?;/“’L,mg) 0.15% 0.30%
LC1 759 + 011 720 + 0,17 510 + 0,17 759 + 0,11 540 + 0,17 443 + 0,51
LC2 766 + 010 726 <+ 024 520 + 0,17 766 <+ 0,10 579 =+ 0,10 0,00 =+ 0,00
LC3 897 + 001 649 <+ 020 000 + 000 897 + 001 563 + 0,06 000 + 0,00
LC4 783 + 013 682 <+ 004 473 + 005 783 + 0,13 510 =+ 0,17 0,00 =+ 0,00
LC5 77% + 015 633 + 035 510 + 0,17 7,76 + 0,15 559 + 0,11 0,00 + 0,00
LC6 834 + 005 79 + 016 586 + 003 834 <+ 005 520 + 03 000 =+ 0,00
LC7 753 + 021 706 + 006 526 + 024 753 + 021 423 + 040 000 + 0,00
LC8 779 + 010 710 + 017 526 + 001 779 + 010 536 + 0,10 443 + 0,51
LC9 765 + 016 733 + 03 473 + 005 765 + 0,16 562 =+ 0,15 416 =+ 0,28
Lcio 730 + 030 726 + 024 58 + 002 730 + 030 577 + 007 509 <+ 0,05
Lcia1 769 =+ 009 752 + 007 628 + 002 769 =+ 009 572 + 012 484 <+ 0,10
LC12 907 + 001 898 <+ 003 618 + 003 907 + 001 540 <+ 002 0,00 <+ 0,00
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LCi3 899 =+ 001 809 =+ 010 582 + 007 899 =+ 001 59 <+ 005 519 =+ 0,66
LCi4 754 + 028 655 + 013 000 + 000 754 + 028 558 =+ 017 457 =+ 051
Lcis 740 =+ 035 653 =+ 021 477 + 007 740 =+ 035 569 + 009 463 =+ 0,85
Lci6 8,10 =+ 0,07 682 =+ 007 654 =+ 002 810 =+ 0,07 598 <+ 009 521 =+ 0,55
LCi7z 869 + 001 809 + 008 000 + 000 869 + 001 563 =+ 013 479 = 0,71
Lcis8 869 =+ 002 849 <+ 002 540 =+ 017 869 =+ 002 484 =+ 006 473 =+ 051
LC1l9 863 + 008 720 + 03 55 + 013 863 + 008 588 + 035 509 =+ 0,60
Lc20 831 + 001 811 =+ 006 654 + 001 831 =+ 001 58 <+ 007 526 =+ 0,67
Lc21 88 + 003 723 + 040 000 =+ 000 88 =+ 003 58 =+ 012 000 =+ 0,00
Lc22 740 <+ 017 620 + 035 665 + 004 740 =+ 017 572 + 012 459 =+ 0,53
Lc23 819 =+ 002 716 <+ 028 618 <+ 004 819 =+ 0,02 570 =+ 017 443 =+ 051
LC24 89 <+ 001 784 + 010 619 + 004 89 <+ 001 587 + 011 508 =+ 054
Lcz2s 777 + 012 710 =+ 017 654 =+ o001 777 =+ 012 532 =+ 028 000 =+ 0,00
LC26 871 + 005 79 =+ 005 510 =+ 0,17 871 =+ 005 558 =+ 0,17 443 =+ 0,51
Lcz27 832 + 006 620 =+ 017 677 + 000 832 + 006 523 + 040 000 =+ 0,00
LC28 842 + 005 616 =+ 028 663 + 000 842 + 005 582 =+ 019 479 =+ 0,10
LC29 89 <+ 001 782 =+ 007 556 =+ 007 89% =+ 001 393 + 341 473 + 051
LC30 902 + o001 730 =+ 030 577 + 007 902 + 001 622 + 003 469 =+ 065
Bang 3. Kha nang (c ché vi khuan gay bénh clia cac dong Lactobacillus phan lap

Ma chiing vi khuén

Escherichia coli (cm)

Staphylococcus aureus (cm)

Salmonella sp. (cm)

LC1
LC2
LC3
LC4
LC5
LC6
LC7
LC8
LC9
LC10
LC11
LC12
LC13
LC14
LC15
LC16
LC17
LC18
LC19
LC20
LC21
LC22
LC23
LC24

2,00
1,57
1,90
1,80
1,57
3,00
2,00
3,10
1,60
1,93
5,33
3,67
1,97
1,60
1,57
1,47
1,90
1,70
1,73
4,00
1,83
3,67
1,30
1,60

+

= + + + + + + + + + + + + H+ + + + H+ H+ + H+ 4+

+

0,40
0,21
0,66
0,20
0,67
1,73
0,30
2,52
0,20
0,12
3,51
3,79
0,31
0,20
0,06
0,31
0,46
0,46
0,21
2,65
0,21
2,52
0,17
0,17

1,53
1,50
2,60
1,53
0,73
2,67
1,90
3,10
1,57
1,30
1,67
4,00
1,50
1,87
2,33
2,80
1,60
2,43
2,03
0,00
1,77
0,00
1,47
1,73

+

+

+

= + + + + + + + + + + + + + + + H+ + H+ I+

I+

0,21
0,17
0,61
0,21
0,06
1,15
0,17
1,65
0,25
0,10
0,58
4,36
0,36
0,23
0,21
1,06
0,17
0,72
0,21
0,00
0,21
0,00
0,12
0,12

1,77
1,63
1,63
1,63
1,27
4,00
1,53
1,90
1,40
1,67
3,67
3,00
1,90
1,50
2,33
1,23
1,60
1,70
1,37
3,33
1,90
3,33
1,83
1,97

+

= + + + + + + + + + + + H+ H+ + + + H+ H+ + H+ 4+

I+

0,21
0,45
0,06
0,32
0,42
2,65
0,31
0,46
0,50
0,31
3,79
2,65
0,36
0,10
0,38
0,06
0,44
0,36
0,15
2,08
0,53
2,08
0,45
0,40

643



CONG NGHE VI SINH, THUC PHAM VA MOl TRUONG

LC25 2,67 + 2,08 1,00 + 0,00 3,67 + 2,52
LC26 1,67 + 0,58 2,00 + 2,65 0,00 + 0,00
LC27 1,50 + 0,17 2,00 + 0,10 1,37 + 0,35
LC28 1,33 + 0,31 4,33 + 3,51 3,33 + 2,08
LC29 1,43 + 0,50 1,63 + 0,32 2,13 + 0,31
LC30 1,43 + 0,51 1,53 + 0,12 1,93 + 0,47
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SUMMARY

The escalating demand for sustainable poultry production in Vietham necessitates the exploration of alternatives
to antibiotic growth promoters. This study investigated the probiotic potential of Lactobacillus strains isolated
from the intestinal tract of healthy chickens. Thirty isolates were screened for their resilience to acidic and bile
salt conditions, key characteristics of probiotic bacteria. LC20 and LC16 strains demonstrated exceptional
tolerance to these harsh environments. Subsequently, the selected strains were evaluated for their antimicrobial
activity against common poultry pathogens (E. coli, Staphylococcus aureus, and Salmonella sp.). Strain LC6
exhibited both potent antimicrobial activity and sensitivity to all tested antibiotics. Molecular identification
through PCR and 16S rRNA gene sequencing confirmed LC6 as Lactobacillus farciminis and was named
Lactobacillus farciminis LC6. Identifying L. farciminis LC6, a strain possessing desirable probiotic traits and
lacking antibiotic resistance, signifies a promising step towards developing effective and sustainable probiotic
interventions in Vietnamese poultry farming. This could contribute to improved animal health, reduced reliance
on antibiotics, and enhanced productivity in the poultry industry.
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