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Tom tit. Probiotic dugc tmg dung ngay cang rong rai trong nganh thuc pham, dugc pham, chin nudi.
Ngudn vi sinh vat ¢ dic tinh probiotic tir trong ty nhién rat da dang va phong phu dic biét 14 trong duong
rudt ciia vat nudi. Nghién ciru nay duoc thyc hién nham tuyen chon céc chung vi khuén c6 dic tinh probiotic
tir duong tiéu hod ga nudi tu nhién. Tir 50 ching vi khuan phan 1ap duoc tir rudt ga, nghién ctru di tuyén
chon duoc 5 chung vi khuan 1a C19, C31, C38, C43 va C47 c6 dic tinh probiotic tot, phat trién duoc & moi
truong c6 pH dudi 3, chiu dwoc mubi mat dén nong do 1,5%, dbi khang yéu hodc trung binh véi mot sb
loai vi khuan gay bénh, c6 kha nang hinh thanh bao tir dudi tac dung ctia xur Iy nhiét. Dya vao giai trinh ty
viing gen 16S rRNA, nghién ctru da xac dinh 5 chung vi khuan tuyén chon déu thudc chi Bacillus Nhiing
két qua ctia nghién ctru ndy cho thiy tiém ning tmg dung ciia vi khuan probiotic phan 1ap tir dudng tiéu
hoa ga trong chan nuoi.

Tir khéa. vi khuén probiotic, Bacillus, dudng tiéu hoa ga, bao tir.

EVALUATION OF PROBIOTIC CHARACTERISTICS OF GRAM POSITIVE
BACTERIA ISOLATED FROM DIGESTIVE TRACT OF CHICKENS

Abstract. Probiotic bacteria are widely used in food, pharmaceutical products and considered as one of the
main components of livestock industry. Microbial sources with probiotic properties are abundant in nature,
especially in poultry gastrointestinal tract. The study was conducted to isolate bacterial strains with
probiotic properties from digestive tract of chickens. Among 50 isolated strains, 5 bacterum strains with
good probiotic characteristics were selected, including C19, C31, C38, C43 and C47. These strains were
able to growth in low pH condition, withstand bile concentration over 1%, weak or moderate antagonism
with the pathogenic bacteria, and showed spore forming capable under heat treatment. Using sequencing
of 16S rRNA region, the selected strains were indicated belong to Bacillus genus. Taken together, the results
of this study showed the applicability of the probiotic bacteria isolated from chicken gastrointestinal tract
for the poultry industry.

Keywords. probiotic bacteria, Bacillus, digestive tract of chickens, spores.

1 GIOI THIEU

Vi sinh vat probiotic 1 nhitng chung vi khuan, nAm méc, nAm men don bao khong sinh doc t6 voi vat cha
[1]. Cac ching vi sinh vat probiotic cac dic tinh dic trung, bao gdm c6 kha ning chiu dwoc mubi mat trong
duong tiéu hoa ctia vat nudi; chiu duoc maéi trudng co pH thap, thuong tir 1.5-3; d6i khang tot voi mot sb
vi sinh vét gay bénh duo‘ng rudt nhu Escherichia coli, Salmonella Staphylococcus, Campylobacteria; bam
dinh t6t vao té bao biéu mé rudt; thich nghl v6i mot s loai khang sinh thong dung; va dic biét c6 hiéu qua
kich thich qu4 trinh tiéu hod thirc an, hap thu chat dinh dudng cta vat chu [2].

Probiotic dugc tmg dung ngiy cang rong rii trong nganh thuc pham, dugc phim, chin nudi. Str dung
probiotic mot cach hop 1y gitp vat nudi khoe manh, ting sirc dé khang, canh tranh véi cac vi sinh vat gy
bénh, gitp chuyén doi hé s tidu hoa thirc an tét hon va giam dan lugng thude, khang sinh st dung, dic biét
dbi voi nganh chan nuéi cong nghiép [3]. Ngudn vi sinh vat c6 dic tinh probiotic tir trong tu nhién rat da
dang va phong phu dic biét 1a trong dudng rudt ctia vat nudi. Nghién ctru cua Patterson (2003) da xac dinh
c6 tir 20-50% s loai vi khuan trong duong tiéu hod 14 probiotic. Trong sb céc chiing vi sinh vat probiotic
phd bién, c6 thé ké dén cac loai thudc chi Lactobacillus, Bifidobacterium, Bacillus, va mot sb loai nAm men
thudc chi Saccharomyces [4].
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Céc chung vi khuan probiotic thudc chi Bacillus duoc sir dung rong rii nhat hién nay trong chin nudi va
nudi tréng thuy san. Thuéc nhoém truc khuan sinh bao tir, song hiéu khi tiry tién, vi khuan Bacillus phan b6
rong khép trong tyr nhién va trong co thé ngudi va dong vat, thich nghi tét voi nhidu diéu kién méi truong
khic nghiét. Nhiét do sinh truong ti wu ctia cac ching Bacillus tir 30 — 45°C, nhung c6 kha niang chiu nhiét
Ién dén 65°C. Cac loai vi khuan thudc chi Bacillus sinh truéng trong khoang pH rong tir 2 — 11, ¢6 kha ning
sinh bacteriocin trc ché mét sb vi sinh vét gay bénh duong rudt dic biét 1a E. coli [5].

Nghién ctru hién tai dugc thuc hién nhdm tuyén chon nhitng chiing vi khuén c6 dic tinh probiotic tir duong
rudt cua ga nuoi tha tu nhién tai vung nong thon Viét Nam dé hudng dén viéc ung dung tao ra ché phém
probiotic bd sung trong thirc an chin nudi.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ctru

Hé tiéu hoa dugc tach tir ga 3-5 thang tudi nudi tha tw nhién tai tinh Binh Dinh. Sau khi thu nhan, hé tiéu
hoa ga dugc rira bang nude cit vo tring. Mau rudt nguyén ven tir phan da day co dén 6 nhép duoc tach va
ddng nhét trong nuéc mudi sinh 1y bang may dap mau BagMixer 400P (Interscience, Phap), str dung dé
phén 1ap cac chung vi sinh vat.

Céc chung vi khuan kiém dinh, bao gém E. coli, Salmonella sp., Staphylococcus aureus sir dung trong
nghién ctru dugc cung cap boi Vién Pasteur thanh phd H6 Chi Minh.

2.2 Phuwong phap nghién ciru

2.2.1 Phan lap vi khuan probiotic

Mau dich rudt ga dong nhit dugc pha lodng véi véi nudc mubi sinh 1y va cdy trai trén moi truong MRS
agar (Titan, An Do) va LB agar (Merck, Buc). Céc dia trai dwoc nudi u & 37°C, trong tbi, vai diéu kién hiéu
khi va ky khi voi ndng o 5% CO,, trong 24 gio. Khuan lac don trén cac dia petri duoc cdy phan 1ap riéng,
tién hanh quan sat hinh dang khuan lac, hinh théi t& bao va nhuém Gram. Cac ching khéc biét duoc luu trit
& 4°C str dung cho céc nghién ctru khao sat dac tinh probiotic.

2.2.2 Khio sat kha ning chiu pH thip ciia cic chiing vi khuin phén lap

Céc ciing vi khuan nghién ctru dwoc nudi ting sinh trén moi trudng LB hodc MRS trong 18 gio & 37°C trén
may lac vong véi toc do 150 vong/phiit. Dich vi khuan ting sinh dugc xac dinh d6 duc bang do OD & bude
song 621 nm va duge bd sung vao trong cac moi trudng nudi cay di dugc diéu chinh dén cac pH khac nhau,
tir pH1,5 dén pH6,0 dé dit duoc gia tri OD ban dau khoang 0,01. Sau 3 gid nudi cdy & 37°C trén may lic
vong vai toe do 150 vong/phit, su sinh trudng ciia vi khuan duge danh gia boi do do OD.

2.2.3 Khio sat kha ning chiu mudi mat

Dich vi khuan sau ting sinh dugc bo sung vao cic moi truong nudi LB hozc MRS c6 ndong dd mudi mat tir
0,5 dén 2% dé dat dugc gia tri ODez1nm ban dau khoang 0,05. Sau 10 gio nudi cay ¢ 37°C trén méy lic vong
véi tde do 150 vong/phut, sy sinh truéng cia vi khuén duoc xéac dinh béi do ODezinm.

2.2.4 Khio sat kha ning dbi khang véi vi khuan giy bénh

Céc ching vi khuén gay bénh gom Staphylococcus aureus, Escherichia coli, Salmonella typhimurium, duoc
nudi tang sinh trén moi trudng LB trong 18h ¢ 37°C trén may lic vong véi tée do 150 vong/phut. Dich vi
khuin duoc pha lodng dé dat dugc do duc twong duong 0.5 d6 McFaland [6] va duoc trai déu mot luong
0.1 ml 1én bé mit méi truong BHI agar. Cac ching vi khuén nghién ctru nudi ting sinh dugc pha lodng dén
OD 0,05, dugc bd sung vao 13 thach trén méi trudng cdy trai vi khuin gy bénh véi 150pul dich vi khun/15
thach. Pdi chimng duong 1a dia gidy tim khang sinh gentamycin (10 pg), ddi chimg am 1a 150p1 nuéc mudi
sinh Iy vo tring. Sau 24 gid nudi cdy & 37°C, do kich thudc vong vo khudn dé xac dinh kha ning déi khang
vi khuan gy bénh.

2.2.5 Khio sat kha nang hinh thanh bao tir

Kha nédng hinh thanh bao tir dugc thuc hién dya trén nguyén tic tac dong ctia moi truong khong thuan loi
vé nhiét do [7]. Cac khoang nhiét do va thoi gian dugc thuc hién dua theo nguyén ctru ciia Setlow (1970)
[7]. Céc chiing vi khuan dugc nudi tang sinh trong méi truong LB trong 18 gio & 37°C va duoc pha lodng
dén ODe21nm 0,05. Xé&c dinh mat d6 té bao vi khuan trong dich pha lodng bang phuong phap dém khuan lac.
Kha ning sinh bao tir ctia cac chung vi khuan duoc thuc hién bang cach bo sung 1ml sinh khoi da duoc
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chuén bi vao méi truong Difco Sporulation medium (DSM), gia nhiét dén mirc 40°C, 50°C, 60°C trong 12
gid dé kich thich hinh thanh bao tir va duge dun & 70°C trong 30 phiit dé tiéu diét hoan toan té bao séng.
Mot lugng 0,1 ml dich vi khuan sau dun duoc cay trai trén moi truong LB agar, nudi 6 35°C trong 24 gio
dé xac dinh mat d6 vi khuén. Ti 1& hinh thanh bao tir duéi anh hudng cua cac muc xir Iy nhiét dugc xéac
dinh bang cach dém tryc tiép bao tir trén kinh hién vi sau khi nhuém bao tir trong cac dich vi khuan bang
thudc nhuém malachite green 0,5% va safranin 2,5%.

2.2.6 Pinh danh cac chiing vi khuén probiotic bing phwong phap giai trinh tw ving gen
16S rRNA

Céc chung vi khudn dugc tach chiét DNA tong s cach ly giai té bao trong dém ly giai chira 10% SDS 20
mg ml™ proteinase K & 37°C trong 1 gio. Hon hop duge bd sung 800 ul chloroform : isoamyl alcohol (ti 18
24 : 1), va ly tim & toc d 13.000 vong/phdt trong 10 phut & 4°C. Dich ndi dugc thu nhan va bo sung 800
ul isopropanol lanh dé tia DNA. Tua DNA tiép tuc duoc hoa tan vao 800 pl ethanol 70% va ly tim &
13.000 vong/phut trong 10 phut ¢ 4°C. Tua DNA dugc thu nhén va hoa vao 50 pl dung dich TE trudce khi
bao quan ¢ -20°C.

Mau DNA tong sb ctia vi khuan dugc tién hanh khuéch dai gen 16S rRNA bang ky thuat PCR véi mdi Xudi
5’ AGCAGTACTGGAATCTTCCA3’ va mdi ngugc 5>’ATTCCACCGCTACACATG3’ [8]. Thanh phan
phan tmg trong thé tich phan tmg 30p1 bao gdm: 15u1 Go Taq Green Master Mix (Promega, Hoa Ky), 5ul
moi xudi, 5pl nguoc ¢6 nong do 10 pM va Sul mau DNA. Chu ky nhiét cta phan tmg PCR duoc thyc hién
trén may Mastercycler (Eppendorf, Dtc) gﬁ)m cac buoc 3 phut ¢ 94°C; lap lai 30 - 33 chu ky ctia cac bude
bién tinh mach khuén (30 gidy & 94°C), bit cip mdi (30 giay ¢ 50 -57°C) va tong hO’p mach mai (1 phit ¢
72°C); phan tmg hoan thiét & 72°C trong 10 phut. Kiém tra cac san phim ctia PCR bing dién di dién di trén
gel agarose 1%. San pham sau khi PCR dugc giai trinh ty theo phu'orng phap Sanger tai Cong ty Nam Khoa
Biotek (Thanh phd H6 Chi Minh). P9 chinh xé4c cua trinh ty kiém tra va hiéu chinh bing phdn mém Finch
Tv 1.4 va Seaview 4.7. Dit liéu gen 16S rRNA cac chung vi khuan tham chiéu dwoc thu nhén tir ngan hang
dir liéu NCBI (Bang 1) trong d6 vi khuan E. coli dugc sir dung nhu nhém ngoai. Cay phat sinh loai duoc

xay dung dung phin mém MrBayes 3.2.6 bang phuong phap nelghbor-Jommg véi bootstrap 1000 lan.
Bang 1: Dit liéu trinh ty gen 16S rRNA cua cac ching vi khuén tham chiéu tir NCBI str dung dé xdy dung cay phat
sinh lodi
Chung vi khuan tham chiéu

Ma truy cép gen

Bacillus cereus MH279684.1
Bacillus megaterium KC595874.1
Bacillus halodurans EF113301.1
Bacillus firmus AJ509007.1
Bacillus thuringiensis KY622894.1
Bacillus toyonensis KY352823.1
Bacillus tequilensis JX898005.1
Bacillus subtilis AJ277906.1
Bacillus wiedmannii MH178362.1
Bacillus albus MH475941.1
Bacillus mycoides MH169305.1
Bacillus anthracis MH135299.1
Bacillus paramycoides MK511836.1
Bacillaceae bacterium KM187321.1
Paenibacillus dendritiformis MG981756.1
Bacillus licheniformis MH150817.1
Bacillus velezensis MN062956.1
Escherichia coli CP058023.1
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2.2.7 Phuong phap xirly sb ligu ,
Cac nghién ctru dugc thuc hién 13p lai 3 lan, két qua trinh bay la trung binh cong £ SD. S6 liéu nghién ctru
duge xtr Iy so sanh bang phan mém ké SPSS Statistics 20 (IBM, Hoa Ky) véi gia tri P-value < 0,05.

3 KET QUA VA THAO LUAN

3.1 Két qua phén lap cac chiing vi khuin tir rudt ga

TUr cac mau rudt thu nhan tir ga nuoi tha ty nhién, da phan 14p dugc 50 ching vi khuén c6 hinh dang khuén
lac, hinh dang vi thé va dic tinh nhuém Gram khéc nhau (Hinh 1). Trong sb nay, c6 30 ching vi khuan 1a
Gram du'orng v6i 22 ching c6 té bao dang hinh que, 6 chung dang hinh cau, 1 ching hinh oval va 1 ching
hinh dau phay Ngoa1 trr mot vai chung vi khudn Gram am c6 dic tinh probiotic nhu E. coli Nisle 1917,
nhiéu cong bd gan day déu xac dinh hau hét cac vi khuan probiotic thudc nhém vi khuan Gram duong [9,
10, 11]. Trong nghién ciru nay, cac chung vi khuan Gram+ duoc Iya chon cho cac nghién ctru khao sat dic
tinh probiotic tiép theo.

Hinh 1: Hinh dang khuén lac va nhudém Gram té

bao mot s6 chung vi khuan phan 1ap tir rudt ga.
. - (a) chung C19, (b) chung C31, (c) chung C37,

B T ¢ (d) chiing C38, (¢) chung C47
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Hinh 2: Sy phat trién ctia cac ching vi khuan phan lap tir dudng tiéu hoa ctia ga ¢ cic moi truong nudi ciy €6 pH
khéac nhau.

3.2 Két qua khio sat kha niing chiu acid ctia cac chiing vi khuin

Céc chung vi khuan probiotic c6 dic tinh quan trong 13 chiu duoc acid thap, 1a diéu kién dic trung trong
phan trén duong tiéu hod cua vat nudi [12]. Do véy, tir cac chung vi khuan phan 1ap duoc, tién hanh khao
sat kha nang song sot trong moi truong pH thap (pH 1,5; 2; 2,5; 3 va 6). Trong sb 30 chung vi khuén Gram+
thir nghiém, chi 11 ching c6 kha nang phat trién & pH dudi 3. Cac chung vi khuan dugc dit tén C43, C47,
C45, C31, C38 va C19 phat trién t6t ¢ tat ca cac pH thir nghiém, sap xép theo mirc d6 chiu pH thép tir cao
dén thap (Hinh 2).

Nghién ciru cia Hyronimus et al. (2000) va Tee et al. (2013) cho thay, cac chung vi khuan probiotic thudc
chi Lactobacllus c6 kha ning chiu dugc pH thap & mirc pH1,5 dén pH2,5 trong thoi gian 2 gid [12, 13].
Dbi véi cac chung vi khuan thude chi Bacillus duoc xac dinh trong nghién ctru cua Patel et al. (2009) c6
kha ning chiu duoc muc pH thap tir pH1,5 dén pH2,5 chi trong thoi gian 90 phut dén 120 phit [14]. Trong
nghién ciru ndy, cac ching vi khuan C19, C31, C38, C43 va C47 c6 thé chiu duge muc pH1,5 trong thoi
gian lau hon (3 gio).

3.3 Két qua khao sat kha ning chiu mudi mit ciia cac ching vi khuin

Mudi mat ngoai chirc niang hd tro tidu héa thire an con dugc xem nhu mot chit khang khuén trong duong
tiéu hoa, bao v€ rudt khoi sy xam nhap cia cac vi sinh vat gay bénh [15]. Kha nang séng sot dudi tac dung
ctia mudi mat 1a mot trong nhitng dic tinh quan trong ctia vi sinh vét probiotic [13]. Pic tinh kha ning chiu
mubi mat cua 11 chung C13, C17, C19, C28, C31, C36, C38, C42, C43, C45, C47 dugc khao sat & cac
ndéng d6 mudi mat 0; 0,3; 0,5; 1, va 1,5%. Theo két qua trinh bay & Hinh 3, sau 10 gid nudi ciy, & moi
truong nudi cdy co6 ndng do mudi mat 0,5% chi c6 6 ching vi khuédn, bao gdbm C13, C19, C31, C38, C43
va C47 c6 kha ning sinh truéng (gia tri ODg1anm > 0,05); céc chiing khac bi trc ché hodc chdng chiu (gia tri
ODs120m < 0,05). O ndng d6 mubi mat 1,5% chi c6 2 chung vi khuan C19 va C38 sinh truéng duoc (gié tri
OD > 0,05); 3 chiing con lai, gdbm C31, C43, va C47, c¢6 kha nang chdng chiu (gi4 tri ODgiznm ~ 0,05).
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Hinh 3: Sy phat trién cta cac chung vi khuan phan 1ap tir duong tiéu hoa clia ga & cac moi trudng nudi cdy co bd
sung mudi mat véi cac ndng do khac nhau

Cac chung vi sinh vat nudi ciy méi truong c6 ndng do6 mudi mat cao sé gia ting d thim thiu trong té bao
do hap thu natr1 glycocholate va natri taurocholate ¢6 trong mudi mat. Su g1a tang nay lam pha v& hodc l[am
bién tinh cdu tmc cua mang nguyén sinh va cac protein xuyén mang. Déi véi cac ching vi khuan c6 kha
nang chiu mudi mat sé tiét ra mot loai protein dic hiéu dé phong ngira su bién tinh cac protein khac Va giup
sua chua lai céc protein di bi bién tinh, nho' d6 ¢6 kha ning sdng sot duoc trong méi trudng co6 nong do
mubdi mat cao [16, 17]. Nghién ctru cua Nguyen Vin Thanh va Tran Thu Hoa (2007) cho thay Bacillus
subtilis chiu dugc méi trudng c6 néng d6 mudi mat tir 1% - 2% trong 10 gio, trong khi d6 vi khuan
Lactobacillus acidophilus khong c6 kha néng phat trién ¢ nhitng ndng do mudi mat nay [18]. Két qua twong
tu cling dugc nhat thdy trong nghién ciru ciia Pan et al. (2009) [17], Tran Quéc Viét va cong sy (2009) [19],

cac ching vi khuén probiotic c6 kha ning ton tai va phat trién dugc trong méi truong c¢6 nong do mudi mat
tir 0,3% - 0,5%. Nhu vy, trong nghién ctru nay, ngoai trir 5 chung vi khuan C19, C31, C38, C43 va C47,
céc chung vi khuan khac chi phat trién dugc & méi truong co6 nong do mudi mat thap.

3.4 Két qua khao sat kha ning ddi khang véi vi sinh vat giy bénh

Ngoai kha nang chiu pH thép, chiu néng d6 mudi mat cao thi kha nang canh tranh va ¢ ché céac vi sinh vat
gy bénh, gitp can bang hé vi sinh vat dudng rudt ciing 1a mot dic tinh quan trong ciia vi khuan probiotic.
Khao sat kha ning ddi khang véi 3 ching vi khudn gy bénh bao gdm Escherichia coli, Salmonella
typhimurium va Staphylococus aureus bang phuong phap 15 thach duoc thyuc hién véi cac ching vi khuan
C19, C31, C38, C43 va C47.

Bang 2: Hoat tinh ddi khang cac ching vi khudn gay bénh cua céc ching vi khudn phén 1ap tir duong tiéu hod ga

Vi khuan kiém Hoat tinh d6i khéng, D —d (cm)
nghiém  Péi ching + Dbi chimg -  C19 c31 C38 C43 ca7
S.aureus  0,9?7+0,1 0,0°+0 0,2°+0,02 0,15 +0,05 0,1 +0,02 02°+0,1 0,4°+0,1
E. coli 0,8°+£005 0,02+0 0,2°002 02°+002 01?0 0,2°+0,05 0,8°+0,02

S. typhimurium 0,9°+0,05 0,02+0 0,2°+0,02 0,2°+0,02 0,2°+0 02°+0 1,29+0,1
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Céc chit cai khac nhau di kém gia tri trung binh trong cting hang biéu thi sy khac biét co y nghia théng ké & mirc P-values < 0,05. D: duong kinh vong v6 khuén; d:
dudng kinh 13 thach; D-d> 2,5 cm: khéng rat manh, D — d > 2,0 cm: khang manh, D —d > 1,5 cm: khang trung binh, D — d < 1,0 cm: khang yéu

Hau het cac chung vi khuan khao sat déu cho thay kha nang khang yéu véi cac chung vi khuan gay bénh,
ngoai trir chung vi khuan C47. Ching vi khuan C47 khang trung binh doi véi vi khuan S. typhimurium
(Bang 2, Hinh 4).

Hinh 4: Kha nang khang vi sinh vét giy bénh cia cic chung vi khudn phan l4p tir duong tiéu hoa ga. (a) thir nghiém
khang S. aureus; (b) thir nghiém khang E. coli; (¢) thir nghlem khang S. typhimureum. (1) chung C38, (2) chung
C43, (3) chung C19, (4) chung C47, (5) chung C31, (6) dbi chimg am, ddi chimg duong: gidy tim gentamicin & giita

3.5 Két qua khao sat kha ning hinh thanh bao tir

Kha ning hinh thanh bao tir gitip cic chung vi khuan probiotic ton tai t5t hon dudi tac dong cia dich tiéu
hoa trong phan trén ctia dudng tiéu hod. Ngoai ra, dic tinh hinh thanh bao tir giup dé dang bao quan va sir
dung cac chung vi khuén probiotic trong san xuit cong nghiép. Sy hinh thanh bao tir phu thudc vao cac
diéu kién moi truong nhu pH, nhiét 6, hoat 6 nudc, chét kich thich, thanh phan dinh dudng, dic diém
sinh truong cia vi khuan. Két qua khao sat kha nang hinh thanh bao tir bang phuong phap xur Iy nhiét &
40°C, 50°C, 60°C trong cac khoang thoi gian 12 gio dugc trinh bay trong Bang 3.

Bang 3: Kha ning hinh thanh bao tir cua cac ching vi khuan phén 1ap tir duong tiéu hod ga & cac mirc xir 1y nhiét
khéc nhau trong 12 gio.

Ti 1¢ hinh thanh bao tir (%)

Ching vi khuan 20°C 50°C 60°C
C19 0,0065°¢ + 0,0005 20,04°+ 2 9524°+1
C31 0,005° + 0,0005 14,71+ 11 88,24°+1,1
C38 0,0024% + 0,0001 522+0,1 78,26+ 1,1
C43 0,0015% + 0,0001 7,33+1]1 80,322 £ 2
Ca7 0,02442 + 0,0008 7,44* + 0,45 79,27*+ 1,6

Céc chit khac nhau di kém gi tri trung binh trong cling c6t biéu thi sw khac biét c6 ¥ nghia théng ké & mirc P-values < 0,05
Két qua xtr Iy nhiét dé kich thich hinh thanh bao tir d3 xac dinh ca 5 chung vi khuan phan lap tir rudt ga déu
¢6 kha nang hinh thanh bao ttr. O murc nhiét xir Iy 40°C, ti 18 hinh thanh bao tir rit thip & tat ca cac ching.

Khi nhiét d¢ tang 1én, ti 1€ bao ti hinh thanh cling tang theo, dat ttr 5-20%. O mirc nhiét 60°C, ti 18 bao tr
hinh thanh dat trén 78% & cac ching, déac biét chung C19 ¢6 ti 1€ hinh thanh bao tr 1én dén 95%, cao hon
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han so véi cac chiing khac. Trong tat ca cac diéu kién xir Iy, ching C38 c6 ti 1¢ hinh thanh thap nhat so voi
cac chung khac (Bang 3).

Céc cong bd cua Setlow va Kornberg (1970) va Setlow (2003) cho thiy céc chung vi khuan Bacillus sp.
cho ti 18 hinh thanh bao tir cao nhit khi xir 1y nhiét & 50°C trong 24 gid [7, 20]. Nghién ciru cua Casula va
Cutting (2002) cho thiy tong s6 bao tir Bacillus subtilis dat cao nhét trong thoi gian 6 gid (3.03 x108 bao
ta/ml) khi nudi 4 & nhiét o 55°C trong méi truong DSM [21]. Pbi véi mdi chung vi khuan khac nhau, diéu
kién kich thich hinh thanh bao tir 1a khac nhau, do trong nghién ctru nay khao sat anh hudng cua nhiét do
dbi v6i su hinh thanh bao tir ¢6 thé chua phai 1a t6i wu ddi voi tat ca cac chung vi khuan.

3.6 Két qua dinh danh cac chiing vi khuin probiotic

Vung trinh tu gen 16S rRNA cua cac chung vi khuén duoc khuéch dai béng PCR va giai trinh ty. Véi cép
moi st dung cho thay da khuéch dai dugc vung gen nay & tat ca cac ching vi khuan. Kich thuéc doan
khuéch dai khoang 350-400 bp (Hinh 5, Bang 1 phu luc).

Marker C19 C31 C38 C43

Hinh 5: Két qua dién di san phdm PCR khuéch dai ving gen 16S rRNA ciia cac chung vi khuan phan 1ap tir rudt ga.
Lane 1: DNA marker; lane 2 dén lane 6: san pham PCR vung gen 16S rRNA cua céac ching vi khuan lan lugt C19,
C31, C38, C43va Cc4a7

Poan trinh ty gen 16S rRNA cua cac ching vi khuan dugc sir dung dé xay dung ciy phét sinh loai, két hop
v6i ving trinh ty gen 16S rRNA ciia 18 chiing vi khuan tham chiéu (Hinh 6).

Phan loai cac ching vi khudn trén cdy phat sinh loai dwa vao chi s bootstrap tuong tmg véi mdi nhanh.
Chi s bootstrap cang cao thi mirc d tin cdy cua ching vi khuan can dinh danh twong dong véi ching vi
khuén trén ciing mot nhanh cang 16n. Theo Hillis va Bull (1993), mic do tin cdy cta phan tich phat sinh
loai dya vao chi s6 bootstrap dugc quy ude gdm: chi s bootstrap < 65: mirc dd tin cdy thap; 65 < chi sd
bootstrap < 85: mirc do tin cdy trung binh; chi sé bootstrap > 85: mirc d6 tin cdy cao [22]. Két qua phan
tich tir cay phat sinh loai ctia chung C19 cho thdy ciing nhanh véi chung Bacillus cereus véi chi sé bootstrap
14 59, mirc do tin cay thap. Chung C31 nam cing nhanh véi ching Bacillus subtilis vi chi sb bootstrap 89,
¢6 mirc d¢ tin cdy cao. Chiing C38 nam ciing nhanh véi ching Bacillus mycoides vai chi s6 bootstrap 70,
c6 murc do tin cdy trung binh. Chung C43 niam cung nhanh vé6i ching Bacillus megaterium véi chi sb
bootstrap 70, c6 mirc do tin cdy trung binh. Chiing C47 nam ciing nhanh véi ching Bacillus licheniformis
v6i chi sb bootstrap 1a 100, c6 mirc d6 tin cay cao (Hinh 6). Két qua giai trinh ty cho thay ca 5 ching nghién
ctru déu thudc chi Bacillus. Didu nay ciing phu hop véi cac nghién ciru cia Nguyén Lam Poan va Nguyén
Hoang Anh (2018) [23], Darland va Brock (1971) [24], Kohle et al. (2002) [25], va Yi va Setlow (2010)
[26] khi chimg minh rang cac chung vi khuan Bacillus déu c6 mit trong trong dudng rudt clia ngudi va vt
nuol.
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Hinh 6: Cay phat sinh loai c6 gbc neighbor:joining cua cac chung vi khudn C19, C31, C38, C43 va C47. Ti 1é xich
biéu thi s6 bién dbi tai mdi vi tri.
4 KET LUAN
Tir 50 ching vi khudn phan Iap tir duong tiéu hoa cua ga, nghién ctru ndy di khao sat dic tinh probiotic, tir
d6 tuyén chon dugc 5 ching vi khuan c6 dac tinh phu hop nhat. Ca 5 chung tuyén chon déu thudc chi
Bacillus, 1a chi ph6 bién nhat véi s6 lugng loai ¢6 dac tinh probiotic phong pha nhat. Két qua cta nghién
ctru la tien dé dé ung dung cac chung vi khuan nay trong san xuat ché pham probiotic st dung trong chan
nuoi.
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PHU LUC

Bang 1 phy luc: Trinh ty viing gen 16S rRNA ciia cac chung vi khuan phan 1ap tir duong tiéu hoa ga

Chiing vi khuan

Trinh ty vung gen 16S rRNA

C19

C31

C38

C43

C47

CAGCAGTAGTGAATCTTCCACAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGA
GTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTT
GAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCC
AGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAG
CGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGG
GTCATTGGAAACTGGGAGACTTGAGTGCAGAAAAGGAAAGTGGAATTCCATGTGTA
GCGGTGGAATAA
TCTTCCACAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTT
TCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGC
ACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTG
GTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACT
GGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTA
TTAACCATTGGGGATTTTTCACAAATGGGGAAAGTTTGGAGGCAGCCAGCCGGCGG
AGTGATGAAGGGCTTTGGGTTGTTAAAGTTTGTCATTGGGGAGGACAAGGTTGATGC
GAATATCATCGTACCTTGACGGTACCTACCCAGAAAGCCACGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATTCGGAATTATTGGGCGTAAAGC
GCACGCAGGCGGTTTATTAAGTTTGATGTGAAATCCCCCGGCTCAACCGGGGAGGG
GCATGTGAAACTGGGGAAACTTGATGGCGTAAAAGGAGGTTGAATTCCCTGTGTTA
CGGTGGAATTA
AGCAGTAGTGGATCTTCCACAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAG
TGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTG
AATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGC
GCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGG
TCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAG
CGGTGGAAT
AGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAG
TGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCG
AATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGG
GCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGG
TCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAG
CGGTGGAAT
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