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Tém tat. Nghién ctru nay nhdm phan 1ap va lya chon céc chung Lactobacillus tit phan ga ban dia tai nhiing
khu vuc noéng thén quanh thanh phS Hué, c6 kha nang chdng lai vi khuan Escherichia coli FG31-1 va
Salmonella typhimurium FC13827 gy bénh tiéu chay ¢ ga. Trong s6 67 Lactobacillus spp. phan lap duwoc, 7
ching duoc lya chon dwa trén hoat tinh khang khuén cao véi ca 2 mam bénh duge chon. Sau khi khéng
dinh tinh an toan (khong c6 hoat tinh dung huyét va khong tiém &dn chita gene ma hoa khang khéng sinh),
5 chting da duoc dinh danh béng giai trinh tw 16S rRNA dé khang dinh tr chi Lactobacillus. Két qua 5 chung
duoc dinh danh gom LAS8 (L. plantarum 1582), LA3 (L. plantarum JDM1), LA18 (L. acidophilus NCFM), LA5
(L. agilis DSM 20509), LA36 (L. agilis La3). Trong d6, chung c6 tiém nang dwoc lua chon la L. plantarum 1582
dwa trén cac dac tinh probiotic vieot troi nhw kha nang sinh enzyme ngoai bao (amylase va protease), kha
nang bam dinh vao niém mac rudt (tinh ki nwde, kha ning tw/dong két tu), kha ndng chéng chiu axit va
mudi mat cua duong tiéu hoéa ga. Két qua nghién ctru nay la co so khoa hoc cho viéc sit dung ché phdm sinh
hoc ttt Lactobacillus nhuw mét giai phap thay thé khang sinh tiém ndng chéng lai vi khudn gay bénh duong

tiéu hda trong chan nuoi ga.
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Abstract. This study aimed to isolate and select Lactobacillus strains from indigenous chicken feces, which
were collected from rural areas surrounding Hue City, capable of counteracting Escherichia coli FG31-1 and
Salmonella typhimurium FC13827, which cause diarrhea in chickens. Among the 67 isolated Lactobacillus spp.,
7 strains were selected based on their high antibacterial activity against both pathogens. After confirming
their safety (no hemolytic activity and no potential for antibiotic resistance gene transfer), 5 strains were
identified using 165 rRNA sequencing to confirm their belonging to the Lactobacillus genus. The result
showed that the identified strains include LAS8 (L. plantarum 1582), LA3 (L. plantarum JDM1), LA18 (L. aci-
dophilus NCFM), LA5 (L. agilis DSM 20509), and LA36 (L. agilis La3). Among them, L. plantarum 1582 was
selected as the most promising strain based on its superior probiotic characteristics, such as extracellular
enzyme production (amylase and protease), adhesion to intestinal mucosa (hydrophobicity, auto/co-aggre-
gation ability), and tolerance to acidic and bile salt conditions of the chicken gastrointestinal tract. In
conclusion, this finding provides a scientific basis for using Lactobacillus-based probiotics as a potential al-

ternative to antibiotics in combating gastrointestinal pathogens in poultry farming.
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1  Datvan dé

Escherichia coli (E. coli) va Salmonella 1a vi khuan Gram am phd bién gay ra cac bénh duong
tiéu hoa & ga, gay thiét hai kinh t& dang ké cho nganh chan nuoi [1]. Déc biét, day la nhing bénh
c6 kha ndng lay truyén tir dong vat sang nguoi (zoonoses), cht yéu théong qua thwec pham bi
nhiém khuan, gay ra cac van dé sttc khoe cong dong [1]. Hién tai, khong c6 vac xin 6 hiéu qua
truc tiép dé bao vé ga khoi nhiém khuan, cht yéu la do cac vi khuan cé nhiéu type va thiéu kha
nang bao vé chéo [2]. Trén thuc t€, ca E. coli va Salmonella da dugc WHO liét ké la mot trong
nhitng mam bénh can xac dinh tinh man cam khang sinh trudc diéu tri [3]. Van dé khang khang
sinh dang gia tang do lam dung khang sinh trong chdn nu6i, khién nhiéu loai khang sinh thong
dung da bi khang bdi E. coli va Salmonella spp., lam giam hiéu qua ctia khang sinh, thay d6i hé vi
sinh vat duwong rudt va anh hudng x&du dén stcc khoe [4]. Do dd, can tim kiém cac giai phap thay
thé khang sinh nhu probiotic bao gom ca vi sinh vat s6ng va cac chat chuyén hoa cua chtng, khi
dugc st dung bang duong an/udng sé mang lai 1oi ich stec khde cho vat chii tiép nhan [5]. Co ché

tac dong cua cac chiung loi khuan lén vat nudi rat da chiéu va phtc tap. Céc vi sinh vat lgi khudn
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thay d8i quan thé vi sinh vat trong hé tiéu hoa bang cach can bang s6 luong hé vi sinh vat c6 loi
va c6 hai [6, 7]. Probiotic con c6 lién quan dén viéc san xuat cac chat khang khuan, Chéng han nhw
acid htu co hodc bacteriocin [5]. Ngoai ra, men vi sinh cho thay kha ndng bam dinh vao biéu md
rudt va ching co thé can thiép vao qua trinh giao tiép cua vi khuan gay bénh, ngan can sy xam
chiém ctia ching [8]. Khong giong nhu thudc khang sinh, men vi sinh khong thé gay ra sy xuat
hién cta vi khudn khang thudc hodc du luwong thudc va than thién véi moi truong [9]. Thanh
phén cua quan thé vi khuén trong duong tiéu hoa, duoc hd tro boi viée str dung men vi sinh,
thuong lién quan dén viéc tdng nang suat cta vat nudi, anh huong dén qua trinh tiéu hoa va hap
thu chat dinh duwdng hiéu qua hon, tang kha nang mién dich va kiém soét dich bénh [10, 11], nang
cao chat lwong thit va giam phat thai khi doc ¢ ga thit [12, 13]. Vi khuan acid lactic (LAB) bao
gom cac loai va chung Lactobacillus khac nhau la mot trong nhiing loai vi khudn pho bién nhat
dap tng cac dic diém nay va do d6 ngay cang duoc st dung lam ché phadm sinh hoc [6]. So véi
cac ché€ pham sinh hoc thuwong mai hién c6 (chu yéu dwgc nhap khau), thuong chita cac chung loi
khuan duoc sit dung chung cho nhiéu loai vat nudi, viéc st dung cac chung vi khudn probiotic
duoc phéan 14p tir cac gidng ga ban dia c6 thé mang lai hiéu qua cao hon. Cac chung vi khuan nay
da thich nghi véi diéu kién moi treong va hé vi sinh vat duwong rudt ctaa ga, do dé c6 kha nang
song sot va phat trién tot hon, dong thoi giam thiéu cac rui ro lién quan dén viéc st dung vi
khuén ngoai lai [14, 15].

Day la nghién cttu d4u tién & nude ta nham phan 1ap, lwa chon cac ching Lactobacillus
tiém nang tir phan ga ban dia chong lai mot s6 vi khuan Gram am (E. coli va Salmonella spp.) gay

bénh tiéu chay trén ga thit, dya vao kha nang khang khuén va cac dac tinh probiotic.

2 Noi dung va phuwong phap
2.1 Dadi twong, vat liéu nghién ctiru
Chung LAB ttr phan cua ga ban dia (Ga Kién).

Moi treong MRS, Muller Hinton Agar (MHA), mo6i treong BHI (Brain Heart Infusion),

xylene.

Chuang Escherichia coli FG31-1 va Salmonella typhimurium FC13827 (Genbank ID: CP142680.1
va MN704402.1), phan 1ap tlr ga tiéu chay nghi nghi nhiém E. coli va Salmonella spp., cic chtiing
déu mang gene doc luc invA va stn, dwgc luu tri tai Phong thi nghiém Vi sinh, Khoa Chan nudi

tht y, Truong Dai hoc Nong Lam — Dai hoc Hué.

2.2 Thoi gian va dia diém

Thi nghiém dugc tién hanh tit thang 5 dén thang 8 ndm 2024 tai thanh phé Hué, tinh Thira
Thién Hué.
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2.3 Phuong phdp nghién cttu
Phuong phap phan lap va giam dinh Lactobacillus spp.

Lactobacillus spp. dugc thu thap bang ngody tim bong vao truc trang ctia ga thit ban dia
(Ga Kién) khoe manh, nudi ban chédn tha, khong bd sung cac loai men tiéu hoa. Phan lap
Lactobacillus theo phuong phéap ctia Man va cs. [16], 10 g mau duoc lam giau trong mdi truong
MRS (40 ml), dong nhat va cay & 37 °C trong 24 gio véi toc d6 lac 200 v/p trong diéu kién yém
khi. Cac 6ng c6 d6 duc dwgc chon va tiép tuc cdy vao dia thach MRS, u 24-72 gio ¢ 37 °C trong
diéu kién y&m khi. Khuén lac trang va kem gia dinh la Lactobacillus, duoc tinh sach qua ba Ian
chuyén trén moi treong MRS. Xac dinh ddc diém sinh hoc gom nhudém Gram, hinh thai t€ bao,
phan ting catalase va phan giai CaCOs. Chung Gram+, phan giai CaCOs, khong c6 hoat tinh
catalase dwoc coi la Lactobacillus va bao quan ¢ -20 °C trong moi treong MRS thém 30% glycerol.
So d6 vé cac tiéu chi d& xac dinh va lua chon cac ching Lactobacillus tiém ning nham thay thé

khang sinh trong chan nuoi ga thit dwoc trinh bay nhu So d6 1.

Phuwong phap danh gia kha ning khang vi khuin giy bénh duong tiéu héa ¢ ga

Hoat tinh khang khuan cua cac chung Lactobacillus d6i voi vi khuan gay bénh duoc danh
gid bang phuong phap khuéch tan giéng thach [17]. Dia Muller Hinton Agar (MHA) duoc phu
v6i 0,5 OD 630 huyén phu vi khudn gay bénh. Sau 15-20 phdt, sau giéng (cach nhau 30 mm) dwgc
duc trén thach MHA. Méi giéng chita 100 pl dich nudi cdy canh thang MRS qua dém ctia cac
chung Lactobacillus da chon (diéu chinh thanh 0,5 OD 630). Dich duoc d€ khuéch tan vao thach
trong mot gio ¢ 4 °C. Sau d9, dia dwoc i 6 37 °C trong 24 gio. Cong thitc danh gia: Puwong kinh

1. Phin lip vi khuan
}5’? chung LAB dugc phin 1dp tix 30 miu phén ga ban dia

2. DPdnh gii kha ning khing khuin
| 7/67 ching LAB c6 kha ning khang ca 2 mdm bénh E. coli vd Salmonella ‘
3. Pdnh gia tinh an toan khi sit dung lam khang khuin
| 7/7 chiing @éu an toan khi khéng dung huyét va khang khang sinh |

3. Pinh danh cdc chung LAB nghi ngd
| 5/7 chiing LAB duoc dinh danh bing giai trinh tw PCR16s |

1

4. Pénh gia ddc tinh probiotic

2/5 chiing LAB dwoc hra chon dua trén dic tinh ky nuede, ddng két tu, tir két tu,

kha ning chiu axit va mudi mat

So d6 1. Quy trinh xéc dinh va lya chon cac chtng Lactobacillus (LAB)
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(PK, mm) = Puong kinh vong v6 khuan — BPuong kinh giéng. Két qua duoc coi la ¢6 tinh khang
khuan khi DK > 10 mm [18].

Phuwong phap danh gia tinh an toan caa ching Lactobacillus dwgc chon v6i muc dich khang
khuan

bénh gid kha ndng dung huyét: Cac chung Lactobacillus phan lap (108 CFU/ml) duoc cdy
lén dia thach MRS bd sung 7% mau ctru. Sau 48 gio u ¢ 37 °C, quan sat vung dung huyét. Muc
d6 dung huyét duoc phan loai thanh vung mau xanh luc nhat — vang ddm quanh khuan lac la

dung huyét a, ving mau vang nhat 1a dung huyét , va khong c6 vung la y [19].

Tht nghiém kha néng dé khang khéng sinh: Céac chung Lactobacillus duwgc nudi dén 108
CFU/ml (OD 0,48 - 0,52), sau d6 cdy 100 pL lén dia MH. Dia khang sinh (5 mm) dwoc dat 1én
thach va u 24 gio ¢ 37 °C. Bo DK vong v6 khuan. Khang sinh thit nghiém gom ciprofloxacin
(30 pg/ml), erythromycin (15 pg/ml), tetracycline (30 pg/ml), gentamicin (10 pg/ml), ampicillin
(10 pg/ml), vancomycin (30 pg/ml), streptomycin (10 pg/ml), ertapenem (5 pg/ml), kanamycin
(30 pg/ml), doxycycline (30 pg/ml) (Oxoid, Anh). Két qua duoc phan loai theo CLSI (2021) dua
trén DK vong v6 khuan: khang (R), nhay trung binh (I), va nhay (S).

Phuong phap dinh danh cac chung Lactobacillus nghi ngo

Chon ching giam dinh gen thong qua phan tich trinh tu doan gen on dinh ma hoa
ribosome 16S rRNA. Cac moi xudi va ngugc 27F (AGAGTTTGATCMTGGCTCAG) va 1492R
(TACGGCTACCTTGTTACGACTT) duoc st dung d€ khuéch dai ¢ 1500 bp [20]. Phan ttng PCR
dwoc thiee hién véi 20 pl chita NZYTaq 2x Green Master Mix, 0,5 ul mdi doan moi xudi va nguoc
(ndng d6 14 0,3 uM), 6 pl nuede khong cé DNase va 2 pl khudn mau DNA (kh6i lwong 50 ng). Sau
khuyéch dai, 10 pl san pham PCR duoc phan tich d€ dién di va sau d6 duwoc hinh anh héa dudi
tia UV bang ImageMaster (Pharmacia Biotech, Anh). San ph&m PCR kich thuéc 1,5 kb dwoc tinh
ché va giai trinh tw bang cdc moi giong véi mdi PCR (27F va 1492R). Sau khi giai trinh tu bang
phuwong phap Sanger va BLAST, dit liéu duoc so sanh véi co so dit liéu Genbank ciia NCBI dé€
xac dinh cac chung Lactobacillus.

Phuong phap phan tich thudc tinh probiotic ctia Lactobacillus spp.

Dénh gi4 kha ning sinh enzyme ngoai bao: Chi tiéu nay dugc tién hanh bang phuong phap
duc 16 thach [21]. Sau khi dwoc nudi cdy trong mdi tredng MRS, dich nudi cay Lactobacillus spp.
duoc ly tam dé€ thu dich chita enzyme ngoai bao. Sau d6 nho dich nay 1én cac giéng thach MRS
da bd sung tinh bot (sinh amylase) hodc gelatin (sinh protease). Kha nang sinh enzyme dwoc danh
gia dua trén sy hinh thanh vong phan giai co chat xung quanh giéng sau 24 gio.

Dénh gia tinh ky nuwdc bé mat t€ bao: Xét nghiém dac tinh ky nuwdc duoc thuc hién theo
phuong phép duoc md ta boi Thapa va cs. [22] bang cach duing kha nang bam dinh cta vi sinh
vat véi hydrocarbon két hop véi xylene. Nuoi cdy cac ching Lactobacillus trong 10 ml MRS, ly
tam & 6000 vong/phtt trong 5 pht va rtta hai lan bang dung dich Ringer. Ngam lai t& bao trong
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dung dich nay, diéu chinh mat d¢ quang ~0,08 & 600 nm. Thém 1 ml xylene vao 5 ml huyén phu
vi khuéan, trdn manh 2 phut va d€ yén 5 phut. Loai bé pha nudc phia dudi, do ¢ 600 nm. Ty 1é
phan tram ky nuéc = [(OD 0 — OD) / OD 0] x 100, v6i OD 0 va OD la mat dd quang trude va sau

khi tron véi xylene.

Dénh gid kha nang tw két tu va dong két tu: Thir nghiém tu két tu va dong két tu duoc thuee
hién bang cac phuong phap nhu dwoc md ta boi Mallappa va cs. [23]. Cac chung Lactobacillus
duoc ly tam ¢ 8500 vong/phut trong 10 phut va cho vao dung dich mudi dém phot phat, u tiép 4
gid ¢ 37 °C. Mau (0,2 mL) huyén pht duoc 14y ra, do OD 600 nm truedc va sau khi . Tinh tu két
tu bang cong thiec: 1 - [At/ Ao] x 100, v6i Ao va At la mat d6 quang truedc va sau t. Xét nghiém
dong két tu Lactobacillus spp. dwgce chudn bi nhw trong xét nghiém tw két tu. Huyén phu E. coli
trong moi treong BHI duoc chudn hoéa thanh khoang 1 x 108 CFU/mL. Tron 1 ml huyén phu
Lactobacillus v6i 1 ml huyén phtt E. coli va khuay trong 10 gidy, d€ lang tu nhién. D&i chiing chi
chtta 2 ml huyén phu vi khuan. Do d6 hap thu ¢ budc séng 600 nm sau 5 gio t ¢ 37 °C. Ty 1€ phan
tram tdng hop tinh bing cong thize: (OD 600 (x) + OD 600 (y) — OD 600 (x +y)) / (OD 600 (x) + OD
600 (y)) x 100.

Panh gia kha ndng dung nap axit va mat: Kha nang chiu axit va mat ctia Lactobacillus spp.
duoc tién hanh theo md ta cia Mallappa va cs. [23]. Cac chung Lactobacillus dwgc nudi cdy qua
dém va tao huyén phu trong 10 ml MRS véi pH 2 va 50 ml MRS chita 0,3% mudi mat (Himedia,
An D9). Kich thude vat liéu cdy duoc diéu chinh theo dd duc chuan 0,5 McFarland (~1,5 x 108
CFU/ml). Sau d6, t cac 6ng & 37 °C trong 3 gio, 1dy mau dich (300 uL) 6 0, 1, 2, va 3 gio dé do
dong luc ting treong bang quang phd k& ¢ 600 nm. Dong thoi, 1ay mau dich (100 uL) d& dém
tong sO t€ bao song theo phuong phap dia chuan.

Phwong phap xt 1y s6 liéu

Tat ca cac xét nghiém duoc thye hién ba lan dgc 1lap trong ba lan va dit liéu dwoc biéu thi
dudi dang trung binh (Mean) + d6 1éch chuan (SD) va ti 1& %. S6 lwgng duoc chuyén doi thanh
log10 CFU/mL. Phan tich th&ng ké dugc thurc hién bang cach st dung phan mém IBM.SPSS (Phién
ban 22) va y nghia théng ké duoc so sanh, phan tich bang oneway ANOVA, sau kiém tra hau

kiém cua Tukey va duoc coi la c6 y nghia 6 muc a = 0,05.

3 K&t qua va thao luin

Trong nghién ctru nay chiing t6i phan 1ap duoc 67 chung LAB tir 30 mau phan ctia ga ban
dia. Trong d6, 7/67 chuing LAB c6 kha nang khang ca hai mam bénh E. coli va Salmonella. Két qua
nghién cttu ghi nhan dugc rang 7/7 chiing déu an toan khi khong dung huyét va khang khang
sinh, 5/7 ching LAB duwoc dinh danh bé“mg giai trinh ti PCR16s, va 2/5 chting LAB duwoc lwa chon

dua trén ddc tinh ky nudc, dong két tu, tu két tu, kha nang chiu axit va mudi mat.

Theo Paul va CS. [24], dua trén nhiéu yéu t6 khac nhau, hé vi sinh vat duong rudt cua cac

giong ga ban dia nudi tha khac véi cac gidong ga thwong phdm. Thiic &n cho ga tha vuon trén
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nhiéu nguodn thiec &n tw nhién c6 thé lam phong phu thém sy da dang hé vi sinh véat cua chung;
két qua 13, so vdi cac gidng thuwong mai, cic gidng ga tha vuon c6 kha nang mién dich cao hon,
va do d6, c6 thé chdng lai cac bénh truyén nhiém khac nhau t6t hon [25].

3.1 Phan lap cac chiang Lactobacillus

Tong cong cd 67 chung phan lap tir 30 mau phéan cta ga thit ban dia khoe manh dwoc xac
dinh so b 1a Lactobacillus spp. dwa trén tiéu chi hinh thai la c6 mau tréng, khuan lac hinh tron,
bia nguyén, nho cao, bong uwdt, duong kinh khuan lac dao dong tir 0.2 mm — 2.6 mm (Hinh 1 A).
Céc chung déu c6 dang hinh que (truc khudn), hai dau tron, dting riéng 1é hodc chudi ngan (Hinh
1 C). Két qua kiém tra sinh hoa cho thay trén méi truong MRSA ¢6 bd sung 1% CaCOs (Hinh 1 B,
khuan lac Lactobacillus c6 vong trong sudt xung quanh do CaCOs bi phan giai boi acid lactic, tat

ca cac chung déu la Gram duong. Tuy nhién, vi khuan khong c6 phan ting Catalase (am tinh).

Két qua giam dinh dac tinh, hinh thai va sinh héa cho thdy cac chung vi khuan déc trung

cta chi Lactobacillus nhuw mo ta caia Arimah va cs. [26].

3.2 Lua chon chung Lactobacillus dua trén cac dic tinh thay thé khang sinh

Két qua xét nghiém kha nang khang vi khuan gay bénh trén ga cua cac chung Lactobacillus
nhu Hinh 2.

Vi muc tiéu tim chung vi khuan tiém nang thay thé khang sinh, viéc danh gid hoat tinh
khang khudn la tiéu chi tién quyét. Hoat tinh d6i khang v6i 2 chung vi khuan Gram am gay bénh
duong tiéu hoa duoc thir nghiém voi 67 chung Lactobacillus dwgc phan 1ap. Két qua 6 Hinh 2 da
chon ra duwoc 7 chung Lactobacillus (10,45%) c6 hoat dong ttc ché chong lai ca 2 mam bénh
(DK 2 10 mm). Con lai, 11 chung (16,42%) c6 thé ttc ché€ duoc 1 trong 2 mam bénh va 49 chung

(73,13%) khong ttc ché dugc mam bénh nao. Nhin chung, d6i véi vi khudn E. coli FG31-1,
3 chung LA3, LA5 va LA8 ¢6 DK (18 — 19 mm) 16n hon dang ké (P < 0,05) so véi cac chung khéac
laLA18, LA17 va LA36 (~13 — 14 mm). Trong khi d6, d6i v6i S. typhimurium FC13827, DK cta céc

Hinh 1. Phan 14p cac chung Lactobacillus. A: Khuan lac Lactobacillus trén dia MRS; B: Khudn lac Lactobacillus
phén giai CaCOs; C: T€ bao vi khuan Lactobacillus dwéi kinh hién vi (x 100)
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Ching Lactobacillus dugc chon

Hinh 2. Danh gid mét s6 dic tinh khang khuan ctia cac chung Lactobacillus duoc lwa chon. Gia tri ¢6 chir s8
(a, bhodc A, B, C) khac nhau thé hién sai khac c6 y nghia théng ké (P < 0,05)

chung Lactobacillus nhé hon (~10 — 18 mm) so véi E. coli FG31-1 (14 — 19 mm); chung LA 18 c6 PK
(18,3 mm) cao hon dang ké (P < 0,05) so v6i chuing LA8 va LA54 (14,7 va 10,3 mm).

Twong tw, Lactobacillus spp. phéan lap tix phéan lgn cho thdy hoat dong khang khuén chéng
lai mam bénh duong rudt bao gom vi khuan E. coli [27]. Lactobacillus c6 thé tic ché sy phat trién
cua vi khudn gay bénh thong qua nhiéu co ché, bao gom san xuat axit lactic tir viéc 1én men
carbohydrate, tir d6 lam giam pH moi truong d€ tec ché su phat trién ctia vi khuan [28]. Bén canh
d6, Lactobacillus spp. c6 kha nang san xudt cac hoat chat khang khuan nhu bacteriocin, hydrogen
peroxide [29], H20: [30] va cac axit hitu co khac nhu axit acetic, axit propionic... [31]. Hoat dong
nay, cung véi co ché€loai trir canh tranh, trong dé cac chung loi khudn canh tranh véi mam bénh

dé 14y chat dinh dudng va vi tri gan két, da ngan chdn mam bénh xam nhap vao rudt.

3.3 Danh gia su an toan cta cac chung Lactobacillus

Hoat dong dung huyét

Vi khuan duong tinh véi dung huyét duoc coi la khong an toan d€ stt dung lam ché pham
sinh hoc do ddc luc cua ching gay phu né va thiéu mau. Hemolysin do mam bénh tao ra duoc
cho 1a c6 tac dung ly giai t& bao vat cht d€ giai phéng cac hop chat chira sat nhu huyét sic td, c6
loi cho su phat trién cua vi khuan trong co thé vat chu [32]. Trong khi két qua xét nghiém dung
huyét p duoc coi la ¢6 hai, thi dung huyét y va a duoc coi la an toan. Trong nghién cttu nay, tat

ca cac chung déu biéu hién dung huyét a, biéu hién an toan (Hinh 3). Twong tu, Reuben va cs.

Hinh 3. Cac chiing ¢6 vuing sang mau vang dam quanh khuén lac, bi€u hién dung huyét «
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[33] da bao c4o rang phan 16n cac chting Lactobacillus dwoc phan 1ap tir rudt ga va ga thit khong

c6 kha nang gay dung huyét.

Kha ning khang khang sinh

Sy an toan ctia men vi sinh da nhan dwgc sy chu y ngay cang ting do kha nang chuyén
giao va lan truyén cac gen khéng khang sinh gitta cac vi sinh vat [34]. Do d6, su vang mét ctia cac
gen ma hoa khang khang sinh 1a lwa chon quan trong d€ dam bao an toan cho men vi sinh. Nghién
cttu ctia Campedelli va cs. [35] cho thdy cac gen khang thudc mac phai d6i khi xudt hién & cac

loai Lactobacillus.

Trong nghién cttu nay, chiung LA3 va LA27 da khang (R) v6i vancomycin, trong khi cac
chung khac thi & mtc nhay (IS). B6i v6i cac khang sinh con lai, mée d§ khac ctia cac ching
Lactobacillus & mic trung binh (IS) hodc nhay (S). Tuy nhién, theo mot so tac gia, kha nang khang
vancomycin cua Lactobacillus sé khong duoc truyén sang vi khuan gay bénh vi day la mot déc
diém noi tai, drgc ma hda boi cac gen nhiém sic thé [36] va sy thay thé dau cudi d -alanine bang
d -lactate ho3c d -serine trong muramyl-pentapeptide ngan chin su gan két ctia vancomycin [37].
Nhu vay, nhin chung céc chung Lactobacillus duoc lwa chon déu an toan va st dung cho cac thir

nghiém tiép theo.

3.4 Pinh danh vi khuin Lactobacillus du kién

Qua xac dinh béng trinh ty 16S rRNA cho thay cac chung dwgc lwa chon déu dwong tinh
vdi kich thwede 1500 bp sau dién di gel agarose. Trinh ti 16S rRNA dwoc giti vao GenBank va xay
dung cay phat sinh loai dia trén trinh ty gen. Nam chung Lactobacillus dinh danh véi ky hiéu
LAS8, LA3, LA18, LA5 va LA36, dugc xac dinh twong tng la L. plantarum 1582, L. plantarum JDM1,
L. acidophilus NCFM, L. agilis DSM 20509 va L. agilis La3 thong qua giai trinh ty gen 16S rRNA.

Bang 1. Kha nang khang khang sinh ctia cac chung Lactobacillus duoc lya chon

Khangsinh  Néongdé (ug) LA3  LA5 LA8 LA18 LA27 LA36 LA54

Ciprofloxacin 30 S S S S IS S S
Erythromycin 15 IS IS S IS S IS S
Tetracycline 30 IS IS IS IS IS IS IS
Gentamicin 10 IS S S IS S S S
Ampicillin 10 S S S S S S S
Vancomycin 30 R IS IS IS R IS S
Streptomycin 10 S IS S IS S IS IS
Ertapenem 5 IS S S S S S )
Kanamycin 30 S S S S S S S
Doxycycline 30 S IS S S S S S

Chil thich: D6 nhay khang sinh duogc biéu thi bang R (khang), IS (trung binh) hodc S (nhay).
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C4c trinh tu gen nay da duoc danh gia dwa trén co s& dit liéu NCBI véi cac s6 truy cap ID
teong tng la MT597487.1, CP001617.1, CP000033.2, KM886859.1 va CP016766.1 (Bang 2).

3.5 Luwa chon chung Lactobacillus dwa trén dac tinh probiotic

Kha nang sinh enzyme ngoai bao cua cac chung Lactobacillus 1a dac tinh probiotic quan
trong nhat nham hd trg tiéu héa thitc dn va giam phdc thai tir phan [38]. Két qua cho thdy DK
vong phan giai ciia enzyme protease ctia chung LA3 va LA18 1a khoang 20 mm, 16n hon dang ké
(P <0,05) so véi chung LA5 (14mm). Trong khi d6, DK vong phan giai ctia enzyme amylase la
tuong dwong nhau (P = 0,126) gitta cac chung Lactobacillis va dao dong tie 3,67-5,0 mm, khoang
1/3 so v6i kha nang sinh enzyme protease. Két qua nghién ctru nay twong dong véi két qua thi
nghiém khao sat kha nang sinh enzyme ctia cac ching Lactobacillus spp. phan lap ttt manh trang
ga cua Kim va cs. [39], cac chung vi khuan déu kha néng sinh enzyme protease va amylase. Su
khéc biét vé enzyme gifta cdc chting Lactobacillus c6 th& bat ngudn tir ngudn goc ctia chiing. Cac
chung tir thue pham giau tinh bot 1én men thuong c6 kha nang phan giai tinh bot manh [40]. Mtic
d0 lién két cia enzyme voi t€ bao cling anh hudng dén ddc tinh sinh hoéa ctuia vi khuan. Lee va cs.
[38] phat hién hoat dong phan giai tinh bot cua L. acidophilus L23 lién quan chat ché véi t&€ bao

niém mac rudt, cho thdy enzyme nay gan lién véi thanh t€ bao.

Tinh ky nuwdc trén bé mat t€ bao anh huong dén kha nang bam dinh tong thé va co thé tao
diéu kién thuan lgi cho su tiép xuc gitra t&€ bao biéu mé cta lgi khuan va vat chu, giup loi khuan
canh tranh véi cac vi khudn gay bénh, san xuat enzyme tiéu hda [41]. Tinh ky nudce cao cho thay
vi khuan c6 thé lién két tot hon voi niém mac rudt va duoc phan thanh 3 loai: thap (< 33%), trung
binh (33%-66%) hodc cao (> 66%) [42]. Két qua cho thdy chung LA8 va LA18 thé hién tinh ky nudc
cao (66,07% va 66,98%), va cao hon dang ké (P < 0,05) so vdi cac chung khéc.

Kha néng caa loi khuan hinh thanh cac tap hop t€ bao thong qua su tw két tu (s két tu cua
vi khudn cung chiing) hodc su két tu dong thoi (su két tu cua vi khudn thudc cac ching khac nhau
vé mat di truyén) cling c6 thé gop phéan vao su ton tai cua chung loi khuan trong rudt. Hon ntta,
su két tu c6 thé hoat ddng d6i khang véi cac vi sinh vat gy bénh [43]. LA36 cho thdy kha nang
dong két tu cao nhat véi ca hai chiing vi khudn gay bénh S. typhimurium FC13827 (42,13%) va E.
coli FG31-1 (40,80%). Trong khi d6, chung LA8 c6 kha nang dong két tu véi E. coli FG31-1 (18,16%)
thap hon dang ké (P < 0,05) so véi cac chiung con lai (40-45%) (Bang 3).

Bang 2. Xac dinh cac ching Lactobacilllus bang giai trinh tw 16S rRNA

Ti 1¢ twong dong ID GenBank ctia chiing

Ma3u phan lap Chung Lactobacillus %) tham chidu
LAS L. plantarum 1582 99,86 MT597487.1
LA3 L. plantarum JDM1 100 CP001617.1
LA18 L. acidophilus NCFM 98,73 CP000033.2
LA5 L. agilis DSM 20509 100 KM886859.1
LA36 L. agilis La3 100 CP016766.1
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Bang 3. Dac tinh probiotic ctia cac chung phan lap

Dic tinh LA3 LA5 LAS8 LA18 LA36 SEM VaIljue
Sinh enzyme ngoai bao
protease (mm) 19,332 14,00¢ 17,33 20,002 17,672 0,42 <0,001
amylase (mm) 4,33 5,00 3,67 4,67 5,00 0,22 0,126
Ky nuée (%) 49,15¢ 50,88¢ 66,072 66,982 61,66 2,97 0,006
Dbng két tu (%)
voéi S. typhimurium
FC13827 28,97° 34,52 30,36° 31,55 42,132 2,70 0,024
voi E. coli FG31-1 40,212 38,712 18,16° 45,082 40,802 3,21 0,079
Tu két tu (%) 35,58¢ 57,752 62,312 56,742 23,214 2,16 <0,001
Chong chiu axit (%)
opH=2 84,592 70,42> 83,712 84,412 83,872 0,87 0,039
opH=3 90,992 76,710 89,452 91,422 90,492 0,79 0,021
Chéng chiu mudi mét
(%)
o muec 0,3% 85,13 96,022 95,542 96,752 82,000 1,89 0,009
o muec 0,5% 78,24 82,352 82,662 82,612 74,34 1,44 0,017
zt‘i‘i asf;déc tinh probi- 1 4/10 6/10 8/10 4/10 - -

Chii thich: Gia tri c6 chit s6 mi (a-d) khac nhau bi€u thi sai khac c6 y nghia thong ké (P < 0.05);

* Tinh bang s& gia tri cao nhat (¢ chit s& mi la a).

Hinh 4. Duong kinh vong phén giai tinh bot (A) va gelatin (B) cta vi khuén Lactobacillus

Kha nédng chiu axit va mudi mat 1a hai yéu t6 quan trong d€ vi khuan probiotic c¢é thé séng

sOt va phat trién trong moi treong duong tiéu hoa cua ga. B9 pH cua da day tuyén va mé la

1,9 — 4,5 va thic an phai di chuyén trong khoang thoi gian 2 gio, trong khi d6, nong d6 mudi mat

trong phan trén cta rudt non (ta trang) ¢ ga c6 thé dao dong tir 0,1 dén 0,5% [44]. Theo Prabhura-

jeshwar va Chandrakanth [45], vi khuan c6 nguon goc tir vat chu thuwong thich nghi t6t hon véi

129



Hoang Thi Anh Phwong va CS. Tap 133, S6 3C, 2024

diéu kién tiéu hda cua chung, gitip chiing xam chiém hiéu qua hon so véi vi khuan tir cac nguén
khéc. Bang chitng trong nghién cttu nay, cac chting Lactobacillus phan 1ap déu c6 kha nang chiu
axit t6t @ pH 2 va pH 3, voi ty 1€ song sot trén 70%. Trong d6, LA18 cho thdy kha nang song sot
cao nhat (84,41% 6 pH 2 va 91,42% & pH 3). Bén canh d6, cac chung Lactobacllus déu c6 kha nang
chiu mudi mat t6t 6 nong do6 0,3% va 0,5%, voi ty 1€ song sot trén 74%. Trong d6, LA5 cho thay
kha nang song sot cao nhat (96,02% 6 0,3% va 82,35% & 0,5%).

Dénh gia chung vé cac dic tinh probiotic cho thdy chung vi khudn LAS (L. plantarum 1582
c6 nhiéu ddc tinh (8/10 déc tinh) vugt troi hon so véi cac chung khéc (4-6/10 déc tinh) nén duoc
lya chon st dung trong san xuét thit nghiém ché pham sinh hoc. Chung phén 1ap nay do c6 kha
nang khang axit va mudi mat, dong thoi tao ra ham lwong axit hitu co cao nén twong thich hon
véi duong tiéu hda cua gia cam, dan dén ting nang sudt sinh trudng va dong thoi cai thién hé
thdng mién dich. Ngoai ra, nhitng chting phan 1ap nay cho thdy kha ning cao dé gan vao cac t&
bao biéu mo rudt va loai bo canh tranh cua vi khuan E. coli va Salmonella spp. xam nhép vao niém

mac rudt.

4  Kétluan

Tt 67 chung Lactobacillus phan 1ap tir phan ga ban dia theo cac déc tinh kiéu hinh va sinh
hoéa, 7 chuing (10,45%) da dugc lua chon dua trén kha nang khang khuan véi ca hai mam bénh
gay tiéu chay o ga (E. coli FG31-1 va S. typhimurium FC13827). Sau khi duoc kiém tra va xac nhan
khong c6 kha nang gay dung huyét va khong mang gen khang khang sinh, 5/7 chung da duoc
dinh danh béng giai trinh tw 16S rRNA d€ khang dinh tit chi Lactobacillus. Trong s8 5 chiing dugc
chon, chung LAS8 (L. plantarum 1582) c6 nhiéu déc tinh probiotic vuot trdi hon so véi cac chung
khac, bao gom kha ning san xudt ezyme tiéu hda (amylase va protease), ddc tinh bam dinh
(ky nuwdce, tu/dong két tu) va chéng chiu acid (pH 2,0-3,0) va mudi mat (0,3 — 0,5%). Do d¢, L.
plantarum 1582 c6 thé 1a tiém nang trong san pham men vi sinh ban dia phtt hop dé€ st dung trong
chan nudi ga trong viéc thay thé khang sinh chong lai vi khuan gay bénh duwong tiéu hoa, tuy

nhién can thém nghién cttu in vivo d€ khang dinh hiéu qua.
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