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TOM TAT

Viéc t6i wu hoa quy trinh san xudt ché pham sinh hoc tir Lactiplantibacillus
ban dia vmg dung trong chan nudi ga dwgc nghién ciru nham thay thé
khdng sinh. S6 heong chiing Lactiplantibacillus dwoc phan ldp tir phdn ga
la 68, trong d6 o 5 ching khdng khudn t6t nhdt chong lai vi khudn gdy
bénh trén ga (Escherichia coli FG31-1, Salmonella typhimurium
FC13827 va Proteus mirabilis MPE4069) da duoc lya chon va déanh gid
vé tinh an todn. Bon ching (L. plantarum L3, L. plantarum LS, L.
acidophilus L18, va L. agilis L27) dwoc nuéi cdy trén cdc méi truong khdc
nhau, trong dé méi truong Mgl (chita glucose) va Mlac (bét sita gdy) cho
sinh trieong 16t nhdt Thit nghiém lén men ban cong nghiép voi cac ching
nay xdc dinh téc do khuay 16i wu la 50 vong/phiit, dat sinh khdi 0,6 g/L.
Thong tin quan trong vé lwa chon ching va 16i 1u héa diéu kién nudi cay
Lactiplantibacillus ban dia dwgc cung cdp trung nghién civu, huéng dén
han ché sir dung khéng sinh trong chan nuéi ga. Tuy nhién, viéc cé thém
cde nghién citu in vivo dé danh gid hiéu qud cia san pham ndy trong diéu
kién thuc té la can thiét.

Tir khéa: Ban cong nghiép, ga thit, Lactiplantibacillus, moi truong nudi
cay, thay thé khang sinh

ABSTRACT

This study focused on optimizing the production process of probiotics from
native Lactiplantibacillus for use in chicken farming, aiming to replace
antibiotics. From 68 Lactiplantibacillus strains isolated from the chicken
feces, five strains with the best antibacterial activity against Escherichia
coli, Salmonella typhimurium FCI13827 and Proteus mirabilis were
selected and evaluated for safety. Four strains (L. plantarum 1582, L.
plantarum JDM1, L. acidophilus NCFM, and L. agilis DSM 20509) were
cultured in different media, of which the medium Mgl (containing glucose)
and Mlac (containing skim milk powder) gave the best growth. Semi-
industrial fermentation tests with these strains determined the optimal
agitation speed to be 50 rpm, achieving a biomass of 0.6 g/L. The study
provides important information on strain selection and optimization of
culture conditions for native Lactiplantibacillus, aiming at reducing
antibiotic use in chicken farming. However, further in vivo studies are
needed to evaluate the efficacy of this product under real conditions.

Keywords:  Antibiotic  alternative,  broiler,  culture — medium,

Lactiplantibacillus, semi-industrial
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1. GIOI THIEU

Probiotic, dugc dinh nghia la vi sinh vét séng khi
dugc dua vao co thé voi s lugng ddy di s& mang
lai lgi ich cho surc khoe cta vét chu (Ganguly et al.,
2011), dugc xem la mot giai phap hiéu qua co lgi
cho strc khoé ctia vat nudi, dic biét trong bdi canh
giam thiéu viéc st dung khang sinh. Sy quan tim
ngay cang ting d6i voi tmg dung ché pham vi sinh
vt cho an truc tiép tao nén dong luc thuc dﬁy loai
bo viée s dung khang sinh chan nu6i. Nong do
khang sinh thap duoc tim thay trong moi trudng tu
nhién din dén lam gidu quan thé vi khuan khang
thude (Ganguly et al., 2011). Cac loi khuan gop
phan thay do6i quan the vi sinh vat trong h¢ ti€u hoa
bang cach can bang s luong hé vi sinh vat ¢6 loi va
c6 hai (Medellin-Pefia et al., 2007; Thomas &
Versalovic, 2010). Pac biét, probiotic con cé lién
quan dén viéc san xuat cac chat khang khuan, ching
han nhu axit hitu co hodc bacteriocin (Mountzouris
et al., 2009). Khong giéng nhu thudc khang sinh,
ché pham vi sinh khong giy ra sy xudt hién cta vi
khuan khang thudc hodc du luong thude va than
thién véi moi truong (Hung et al., 2012).

bé dugc xem la probiotic, cac vi sinh vat phai
dap (mg mot s6 nguyén tic lién quan dén tinh an
toan va dic tinh sinh hoc cua ching. Vi khuan axit
lactic 1a mot trong nhimg probiotic phé bién dong
vai tro thiét yéu trong qua trinh 1én men thyc pham
Dbi v6i sir dung loai vi khuén nay, cac yéu cau vé
danh gi4 an toan da tang 1én, ching khong dugc biéu
hién hoat dong gay bénh cling nhu gen ma hoa
khang khang sinh (antibiotic resistance — AR) va
duy tri tinh on dinh di truyén. Viéc danh gia tinh
nhay cam v6i khang sinh cua Lactiplantibacillus
gén day da phat trién do kha nang lay lan, kha nang
khang thudc cua chung thong qua chuyén gen
ngang, trong do6 c6 su tham gia cia plasmid,
transposon va integron. Céac yéu t6 di dong nay bao
gdm cac gen AR chu yéu chiu trach nhiém cho qua
trinh chuyén giao vat liéu di truyén trong va giita cac
loai (Gueimonde et al., 2013b). S& lwong 16n
Lactiplantibacillus trong cic san pham 1én men va
trong dudng tiéu hoa hd trg sy hién dién cia cac co
ché khang thubc khac nhau thong qua dot bién, khi
vi khuén tro nén khang thudc, cac gen AR s& dugc
khuéch dai va co thé duge truyén sang vat chu khac.

Mit khéc, budce dau tién dé cung cép ché phim
sinh hoc trong chan nuéila dat dugc muc tiéu ti wu
hoa méi truong ting truong hidu qua va chi phi thap
dé nudi cdy Lactiplantibacillus. Méi trudng dé
Lactiplantibacillus sinh trudng tot cAn phai dam bao
ddy du nhiéu yéu td nhu carbohydrate, axit amin,
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peptide, vitamin va mudi Mg/Mn. Ngoai ra, hoat
dong tang truong cua Lactiplantibacillus bi anh
huong boi cac diéu kién nudi cdy nhu d6 pH, nhiét
do, cong thirc moi truong va cac yéu té khac. Trong
s6 cac thanh phan, chiét xuit nim men dugc ghi
nhan c6 ¥ nghia rat 16n trong viéc ting cudng san
xuét sinh khoi trong diéu kién nudi cdy chi phi thap
(Manzoor et al., 2017). Trong nghién ctru nay, nhim
san xuit ché pham sinh hoc dé cung cp cho gia
cam, kha ning khang khuan, tinh an toan cia cac
chung Lactiplantibacillus dugc phan 1ap tur phan ga
ban dia da nghién ctru. Ngoai ra, cac diéu kién sinh
truong t6i uu cua cac ching Lactiplantibacillus ¢b
ché ph?im sinh hoc da dugc nghién ctu dé san xuit
khdi lugng té bao cao & quy mo ban cong nghiép.

2. PHUONG PHAP NGHIEN CUU

2.1. Vi khuin sir dung trong nghién ciru

Probiotic: 68 chung thudc loai
Lactiplantibacillus (phan 1ap tr phan ga ban dia,
nudi ban chan tha, khong st dung ché phim
probiotic nao) dugc sang loc qua dac tinh hinh thai
va sinh hoa.

Vi khuan gy bénh: Cac ching vi khuén dugc sir
dung trong nghién ctru duoc phén 1ap tir ga ban dia
bi tiéu chay, bao gém E. coli FG31-1 (Genbank ID:
UGWX01000002.1) mang gen doc luc inv4; S.
typhimurium FC13827 (Genbank ID:
MKS886517.1) va Proteus mirabilis MPE4069
(Genbank ID: CP053718.1) mang gene doc luc stn.

Céc ching vi khuan dugc bao quan trong moi
truong BHI va glycerol, & nhiét d¢ -20°C tai Phong
thi nghiém Vi sinh, Khoa Chan nu6i Thu y, Pai hoc
Nong Lam, Dai hoc Hué.

2.2. Phwong phap danh gia kha nang khang

vi khuin giy bénh dwong tiéu héa & ga

Hoat tinh khang khuan ciia cic chung
Lactiplantibacillus d6i voi vi khuan gy bénh (E.
coli FG31-1, S. typhimurium FC13827 va Proteus
mirabilis MPE4069) dugc danh gia bang phwong
phap khuéch tan giéng thach (Georgieva et al.,
2015). bBia Muller Hinton Agar (MHA) dugc phu
v6i huyén phu vi khuan gay bénh (véi ODg3onm =
0,5). Sau 15 — 20 phut, sau giéng (cach nhau 30 mm)
dugc duc trén thach MHA. Mi giéng chira 100 pL
dich nudi ciy canh thang MRS qua dém cua cic
chung Lactiplantibacillus di chon (diéu chinh thanh
ODg30nm = 0,5). Dich duge dé khuéch tan vao thach
trong mot gio ¢ 4°C. Sau d9, dia dugc u ¢ 37°C trong
24 gio. Cong thirc danh gia: Puong kinh (PK, mm)
=PK vong v6 khudn — DK giéng. Két qua dugc xem
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1a c6 tinh khang khuan khi DK > 10 mm (Georgieva
etal., 2015).
2.3. Phwong phap danh gia tinh an toan cia
ching Lactiplantibacillus dwgc tuyén
chon

DPanh gia kha ning dung huyét: Cac chung
Lactiplantibacillus phan 1ap (103 CFU/mL) duoc
cdy 1én dia thach MRS bd sung 7% maéu ciru. Sau 48
gid i & 37°C, quan sat ving dung huyét. Muc do
dung huyét dugc phan loai thanh viing mau xanh lyc
nhat — vang dam quanh khuan lac 1a dung huyét a,
ving mau vang nhat 1a dung huyét p va khong co
ving dung huyét 14 y (Shokryazdan et al., 2014).

Thir nghiém kha nang dé khang khang sinh: Cac
chang Lactiplantibacillus  dugc nudi dén 10°
CFU/mL (OD 0,48 — 0,52), sau d6 hut 100 pL dich
vi khuén trai déu trén mat thach MH, véi do day
thach 14 4 mm, dat dia khang sinh (5 mm) 1én mat
thach, u 37°C trong 24 gio va do DK vong v khuan.
Thir nghiém khang sinh dang dugc st dung pho bién
cho gia cam, gom ciprofloxacin, erythromycin,
tetracycline, gentamicin, ampicillin, vancomycin,
streptomycin, kanamycin, doxycycline (Oxoid,
Anh). Boc két qua tuy thudc timg loai vi khuan va
moi loai khang sinh c6 giéi han d6 nhay, khang
thudc khac nhau. Két qua dugc dbi chiéu theo CLSI
(2021) dya trén DK vong v6 khuan: khang (R), nhay
trung binh (I) va nhay (S).

2.4. Phuwong phap dinh danh cac chiing

Lactiplantibacillus

Chung giam dinh gen dugc chon thong qua phan
tich trinh tur doan gen on dinh ma hoéa ribosome 16S
rRNA. Cic mdi xudi va nguge 27F
(AGAGTTTGATCMTGGCTCAG) va 1492R
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(TACGGCTACCTTGTTACGACTT) dugc st
dung dé khuéch dai & 1.500 bp (Taheri et al., 2012).
Phan ung PCR dugc thyc hién véi 20 pL chia
NZYTaq 2x Green Master Mix, 0,5 pL mdi doan
moi xudi va nguoc (ndng d6 14 0,3 pM), 6 uL nude
khong c6 DNase va 2 puL khuon mau DNA (khéi
lwong 50 ng). Sau khuéch dai, 10 uL cua san phdm
PCR duogc phan tich dién di va sau d6 dugc chiéu
sang UV dé hinh anh hoia DNA véi chit nhuom
huynh quang ethidium bromide (ImageMaster,
Pharmacia Biotech, Anh). San phim thu dugc tir
phan tng PCR ¢6 chiéu dai khoang 1,5 kb duoc tinh
ché va gidi trinh ty bang cac moi giéng véi mdi PCR
(27F va 1492R). Sau khi giai trinh ti bang phuong
phép Sanger va BLAST, dir liéu dugc so sanh véi
co s& dit liéu Genbank ctia NCBI dé xac dinh céc
chung Lactiplantibacillus.

2.5. T6i wu h6a mdi trwong nudi cdy dé san

xuét chiing probiotic

Céc chung loi khuén da duogc lua chon va chiu
tac dong cla cac moi truong nudi cdy khac nhau
dugc pha ché voi nhiéu thanh phan khac nhau dén
san xuét sinh khbi dd duoc nghién ctru. Két hop cac
thanh phan khac nhau, MRS va MRSc (pH dugc
kiém soat bang cach thém NaOH 5N & thoi diém 6,
18 va 24 gio) da dugc danh gid, thanh phan moi
truong dugc thé hién trong Bang 1. Trudc khi thu
nghiém, cac chung Lactiplantibacillus da chon dugc
pha (2%) trong 5 mL ciia m&i mdi truong da chuan
bi va nudi cay phuy hai lan trong 12 gio & 37°C. Doi
v6i mdi moi trudng va ching Lactiplantibacillus,
Lactiplantibacillus séng dwoc dinh lugng sau khi
pha lodng va nudi cdy trén thach MRS. Téc d6 ting
truong toi da (u h') va tiém ning ting truong
(CFU/mL ¢ thoi diém 24 gio — CFU/mL & thoi diém
0 gio) da dugc xac dinh.

Bing 1. Mdi truwong nudi ciy dwge sir dung va thanh phan

MBobi trdng nudi ciy (g L7)

Nguyén liéu

Mpep Mgl Miac Mw Msm MRS/MRSc
Peptone casein 9 — — - - -
Beef peptone - - - - - 10
Bot sita gy - - 10 - 100 -
Yeast extract 3,12 20 10 3,12 10 5
WPC 80 - - - 9 - -
Beef extract — - - — — 10
Glucose 6,27 10 - 6,27 - 20
Lactose — - 30 - - -
Ammonium citrate — 2 - — — 2
Sodium acetate — 5 - — — 5
L-cistein 0,25 - - 0,25 — —
KH,POq4 - — 5,6 - - 2
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MBobi trdng nudi cay (g L7)

Nguyén li¢u

Mpep Mgl Milac Mw Msm MRS/MRSc
Na;HPO4 6,27 - 3,6 6,27 - -
NaCl 2,5 — — 2,5 - -
MgSO4.7H,0 - 0,1 0,05 - - 0,1
MnS0O4.H,O - 0,05 0,038 - - 0,05
Tween 80 - 1 - - - 1
pH 6,5 5,9 6,5 6,5 6,2 6,5

2.6. Thir nghiém trén thiét bi nudi cong
nghiép va xac dinh toc d¢ khuay

Phuong phap 1én men ban cong nghiép dugc tién
hanh theo huéng din ctia Stanbury et al. (2016). Loi
khuén duoc nudi trong thiét bi 1én men 30 L (Ruian
Global Co., Model GXL30) chira 20 L méi truong
(d3 duoc lwa chon t6i wu tir ndi dung trén), cdy 5%
gidng loi khuan Lactiplantibacillus spp. dugc tuyén
chon, nhiét d6 nudi ¢ 37°C va pH ban diu (6,5) sau
khi khir tring. Do pH kiém soat & ciing mot gia tri
trong qua trinh nudi dugce diéu chinh bang 2,5 M
NaOH va 2,5 M HCI. Thoi gian nuéi cdy 1a 24 gio.
Trong qué trinh nudi, chit chéng tao bot vo tring
duoc st dung. Khéi luong té bao dugc xéac dinh &
cac toc do khudy 10, 30, 50, 100 va 150 vong/phut.
Tom tit qua trinh nhu sau: 50 mL dich miu
Lactiplanbacillus duoc cho vao éng ly tim & téc do
4.000 vong/phut trong 10 phut, loai bé 45 mL dich
16ng phia trén va gitr lai 5 mL can té bao ¢ day ong;
thuc hién rira té bao béng cach thém 10 mL nudce cat
vao dng va ly tim & 4.000 vong/phit trong 5 phut,
thyc hién lap lai 1 —2 lan; séy kho té bao bﬁng cach
chuyén 16p cin té bao vao chén sir va dat vao 10 sy
& 70°C trong 24 gid; can khéi lugng chén st chira té
bao kho. Tinh khéi lwong t& bao kho (KL) = KL

chén sir voi té bao kho — KL chén sir. Tinh khoi
lugng té bao kho trén 1 1it mau: KL té bao kho (g/L)
= (KL té bao kh6/50 mL) x 1.000 mL.

2.7. Xirly théng ké

Tét ca cac xét nghiém dugc thyc hién 1dp lai ba
lan va dir liéu dugc biéu thi dudi dang trung binh
(Mean) + d6 léch chuan (SD). Phan tich théng ké
duoc thuce hién bfing cach st dung phﬁn mém SPSS
(Phién ban 22) v6i khac biét 6 y nghia thong ké &
murc a = 0,05 gitra cac nghiém thirc bang phép thu
oneway ANOVA, sau d6 kiém tra bang kiém dinh
Tukey (Tukey's Honestly Significant Difference).

3. KET QUA VA THAO LUAN

3.1. Luwa chon ching Lactiplantibacillus dya
trén cac dac tinh thay the khang sinh

Chung Lactiplantibacillus dwoc phan 1ap tur
ngudn ga ban dia tai Thira Thién Hué va dugc kiém
tra kha nang khang khuan d6i voi nhing vi khuan
da dugc phan 1dp tir nhitng ga ban dia bi ti€u chay.
Két qua xét nghiém kha ning khang vi khuan giy
bénh trén ga cla cac chung Lactiplantibacillus dugc
trinh bay ¢ Hinh 1.
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Ching Lactobacillus dwoc chon

Hinh 1. Panh gia mt s6 dic tinh khang khuin cia cic ching Lactiplantibacillus dwge lya chon

Ghi chii: *thé hién sai khdc c6 y nghia thong ké (P<0,05)

V6i muyc tiéu tim chiing vi khuén tiém ning thay
the khang sinh, viéc danh gia hoat tinh khang khuan
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tyhphimurium FC13827 va Proteus mirabilis
MPE4069) gay bénh duong tiéu hoa trén ga dugc
thr nghiém véi 67 ching Lactiplantibacillus dugc
phan lap. Két qua dugc thé hién ¢ Hinh 1 di chonra
duoc 13 chung Lactiplantibacillus (19,41%) c6 hoat
dong trc ché chdng lai it nhét 2 trong 3 mam bénh
(PK > 10 mm). Con lai, 11 chung (16,42%) c6 thé
rc ché dugce 1 trong 3 mam bénh va 43 chung
(64,17%) khong trc ché duge mam bénh nao (dir liéu
khong hién thi). Nhin chung, ddi v6i ca 3 chung vi
khuan gay bénh, 5 chung Lactiplantibacillus (L3,
L8, L27, L18 va L36) c6 kha nang khang khuan
trung binh (14,11 — 17,89 mm) cao hon c6 y nghia
thng ké (P<0,05) so v6i 8 ching con lai (8,21 —
12,33 mm).

Nhu vy, két qua trén cho thdy chung
Lactiplantibacillus phan lap tr ga ban dia c6 kha
ning chdng lai mot s6 vi khuén gay bénh phén lap
duogc tir nhitng ga ban dia bi bénh ti€u chay. Theo
Alvarez-Sieiro et al. (2016), Lactiplantibacillus c6
kha ning trc ché su phat trién cua vi khuan gay bénh
thong qua nhiéu co ché, bao gdm san xuit axit lactic
tor viéc 1én men carbohydrate, tir d6 lam giam pH
moi trudng dé e ché sy phat trién cia vi khuin. Bén
canh do, Lactiplantibacillus spp. ¢ kha nang san
xuit cac hoat chit khang khuan nhu bacteriocin,
hydrogen peroxide, H,O, (Hertzberger et al., 2014)
va cac axit hi{ru co khac nhu axit acetic, axit
propionic... (Argyri et al., 2013). Hoat dong nay,
cling v6i co ché loai trir canh tranh, trong do6 céac
chung loi khuan canh tranh voi mam bénh dé lay
chat dinh dudng va vi tri gan két, ngan chin mam
bénh xam nhap vao rudt.

Tdp 61, S6 3B (2025): 160-169

3.2. Panh gia tinh an toan cta ciac chiing
Lactiplantibacillus dwgc lya chon

3.2.1. Hoat dong dung huyét

Vi khuén duong tinh v6i dung huyét duoc xem
1a khong an toan dé sir dung lam che pham sinh hoc
do doc luc cua ching gdy phu né va thiéu mau.
Hemolysin do mam bénh tao ra dugc cho 1a cé tac
dung ly giai té bao vat chu dé giai phong cac hop
chat chira sit nhu huyét sic t, c6 loi cho su phat
trién cuia vi khuén c6 hai trong co thé vat chu (Elliott
et al.,, 1998). Trong khi két qua xét nghiém dung
huyét B duoc xem 13 c6 hai, thi dung huyét y va o
dugc coi 1a an toan. Trong nghién ctru nay, tat ca cac
chung déu biéu hién dung huyet o (Hinh 2), biéu
hién an toan. Tuong tu, mot s6 nghién ciru cho thay
chung Lactiplantibacillus phan 1dp tir phan ga khong
¢6 kha nang gy dung huyét (Doron & Snydman
2015; Sebouai et al., 2024).

Hinh 2. Cac chiing ¢6 vung sang mau vang dam
quanh khuén lac, biéu hién dung huyet o

3.2.2. Kha nang khang khang sinh

Su an toan cia chuing vi sinh d8 nhan duoc sy
chu ¥ ngay cang ting do kha ning chuyén giao va
lan truyén cac gen khang khang sinh giita cac vi sinh
vat (Campedelli et al., 2019). Do @06, su Ve‘ing mat
cua cac gen ma hoad khang khang sinh la lya chon
quan trong dé dam bao an toan cho ché pham vi sinh.

Béang 2. Kha ning khang khang sinh ciia cac chiing Lactobacillus dwgce lwa chon

Khang sinh Nong dd (ug™) L3 L8 L18 L27 L36
Ciprofloxacin 30 S S S IS S
Erythromycin 15 IS S IS S IS

Tetracycline 30 IS IS IS IS IS

Gentamicin 10 IS S IS S S

Ampicillin 10 S S S S S

Vancomycin 30 R IS IS R IS
Streptomycin 10 S S IS S IS

Kanamycin 30 S S S S S
Doxycycline 30 S S S S S

Chi thich: B nhay khdng sinh dwoc biéu thi bang R (khéng), IS (trung binh) hodc S (nhay) theo CLSI (2021) cho timg

loai khang sinh.
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Trong nghién ctu nay, chung L3 va L27 da
khang (R) véi vancomycin, trong khi cac ching
khac thi & mirc nhay (IS). Ddi véi cac khang sinh
con lai, muc d¢ khiac cua cac ching
Lactiplantibacillus & muc trung binh (IS) hoac nhay
(S). Tuy nhién, theo mot s6 tac gia, kha nang khang
vancomycin cuia Lactiplantibacillus s& khong dugc
truyén sang vi khuan gy bénh vi day 1a mot dic
diém noi tai, duoc ma hoa boi cac gen nhiém sdc thé
(Gueimonde et al., 2013a) va sy thay thé dau cudi d
-alanine bang d -lactate hoic d -serine trong
muramyl-pentapeptide ngin chan sy gin két cia
vancomycin (Lee et al., 2001). Nhu vay, cic ching
Lactiplantibacillus dugc lya chon déu an toan va
dugc st dung cho céc thir nghiém tiép theo.

3.3. Pinh danh vi khuin Lactiplantibacillus

tuyén chon

Céc chung lya chon dugc xac dinh béng trinh tu
16S rRNA déu xuét hién véi kich thude 1.500 bp
sau dién di trén gel agarose. Trinh ty 16S rRNA
dugc kiém tra trén GenBank. Bdn trong nam chung
Lactiplantibacillus dugc dinh danh véi ky hiéu lan
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luot 1a L8, L3, L18 va L27 va dugc xac dinh tuong
ung la L. plantarum 1582, L. plantarum JDM1, L.
acidophilus NCFM va L. agilis DSM 20509 thong
qua giai trinh ty gen 16S rRNA. Cac trinh ty gen nay
da dugc danh gia dua trén co so dir liéu NCBI véi
cac sb truy cap ID tuong ung la MT597487.1,
CP001617.1, CP000033.2 va KM886859.1.

M PC L3 L8 Li18 L27

1500bp -

Hinh 3. Hinh 4dnh dién di trén gel agarose cia
san pham PCR sau khuéch dai gen 16S rRNA:
1an M, lan PC (kiém soat dwong tinh), va cac lan
1-4 1a cac ching Lactiplantibacillus dwong tinh
(L3, L8, L18 va L27) ¢ 1.500 bp

Bang 3. Xéc dinh céc chiing Lactobacilllus bing giai trinh tw 16S rRNA

ID GenBank ciia chiing

MAiu phin lap Chung Lactiplantibacillus Ti 1§ twong dong (%) tham chiéu
L3 L. plantarum JDM1 100 CP001617.1
LS8 L. plantarum 1582 99,86 MT597487.1
L18 L. acidophilus NCFM 98,73 CP000033.2
L27 L. agilis DSM 20509 100 KM886859.1

3.4. T6iwu héa cac didu Kién sinh truéng cho
Lactiplantibacillus duwgc chon

Céc thi nghiém so bo dé t6i vu hoa san xuit quy
mo 16n 1a can thiét dé cung cip sé luong 16n vi
khuén séng probiotic cho vat nudi da dwoc thyuc
hién. San xuét quy mé 16n va chi phi thap cac loai vi
khuén nay dang tro thanh mot van dé * quan trong. Do
do, kha nang san xuat sb luong 16n té bao, cac thong
sO sinh truong va viée sir dung cac thanh phan moi
truong chi phi thap nén dugc xem xét dé tdi wu hoa
moi trudng tang trudng. Viée lya chon céc ching vi
khuén tiém ning thay thé khang sinh trong phong tri
bénh tiéu chay ¢ ga dua trén kha nang khang khuan
dé ap dung lam probiotic da dugc thyc hién trude do6
cung vai cac dac diém an toan cho phép. Bén ching
vi khuan (L. plantarum L3, L. plantarum L8, L.
acidophilus 118, va L. agilis 127) duoc chon dé
sang loc so bo cac diéu kién nuoi céy ti wu dé tao
ra khdi lugng té bao cao. Véi muc dich nay, 5 moi
truong khac nhau bao gdm mot sé ngudn nito (sira
tach kem, protein c6 dac hoa tan tir vang sira,
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peptone casein, chiét xudt ndm men) va carbon
(glucose, lactose) da dugc thir nghi€ém véi thanh
phan duoc thé hién trong Bang 1. Két qua cho thiy
su phét trién cua vi khuan Lactiplantibacillus vao
thanh phan ctia cic mdi trudng nudi cy (Hinh 4 va
Bang 4). Bong hoc khac nhau duoc hién thi khi do
¢4 OD va sé lwong CFU/mL. Khi x4c dinh OD560
max trong moi trudng trong sudt (Mpep, Mgl,
MRSc va MRS), L. plantarum 1582, L. plantarum
JDMI, L. acidophilus NCFM khong thé phat trién
trong moéi trudng Mpep c6 chira peptone, trong khi
L. agilis DSM 20509 lai ¢6 su phat trién it (Hinh 3).
Sy phat trién tot hon duoc tim thay dbi véi ca bbn
loai vi khuan Lactiplantibacillus trong moi truong
Mgl (c6 chtra glucose) va L. acidophilus NCFM va
L. agilis DSM 20509 biéu hién OD560max cao hon
sau 24 gio. Tuy nhién, cac gia tri OD tdi da ciing
dugc quan sat thdy dbéi voi vi  khudn
Lactiplantibacillus khi st dung MRSc c6 gia tri
MRS (pH tu do) thap hon. Khi cac thong so sinh
truong dugce tinh toan tir sd lugng khuan lac
(CFU/mL) thu dugc biang phuong phap nudi cy
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trén dia, Lactiplantibacillus cho thdy mirc tang
truong cao nhat (>10° CFU/mL) khi dugc cdy vao
mdi truong Mgl, Mlac, MRS va MRSc, murc sinh
truong thip hon trong méi truong Mw va Msm trong
khi muc tang truong kém hon trong moéi truong
Mpep. S6 lugng té bao cao nhét dat duoc trong Mgl
(L. plantarum 1582 va L. acidophilus NCFM), Mlac
(L. plantarum 1582, L. plantarum JDM1 va L. agilis
DSM 20509) va MRS (L. plantarum 1582 va L.
acidophilus NCFM). Theo bao cdo cia Manzoor et
al. (2017), ngay ca khi moi truong MRS dai dién cho
mot diéu kién phong phii va phu hop dé hd tro su
tang truong tdi wu cua Lactiplantibacillus, chi phi
pha ché cao khién chung khong kha thi cho cac img
dung thuong mai quy mé 16n. T két qua cta nghién
ctru nay, Mlac (g/L: sita gy, 10; chiét xuit nim
men, 10; lactose, 30) va Mgl (g/L: chiét xuit nim
men, 20; glucose, 10) cho thiy diéu kién tét dé san
xuét ban cong nghiép hodc cong nghiép cac loai lgi
khuan Lactiplantibacillus st dung cho chan nudi da
chon (Bang 4).

Su hién dién cua natri axetat trong mdi truong
Mgl, mot thanh phan cua méi truong MRS thuong
mai, duoc bao cao 1a ngudn ning lugng va tic nhan
chon loc d6i véi vi khuan Lactiplantibacillus (Stiles
et al., 2002). Mat khac, moi truong cd dac protein
whey (protein, 78%; carbohydrate, 4,5%) (Mw)
cling nhu mdi truong chira sita gy (Msm), mot

2.5 | =—@=[MRS ={I=Mgl ==f=MRSc ==>é=NMpep |

30

10

20
Thei gian (h)

30
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ngudn nito (casein, ~ 35%) va carbon (lactose, ~
50%) twong tng khong thé tao ra sinh khéi vi khuan
Lactiplantibacillus cao. Két qua nay khong phu hop
v6i loi thé vé kinh té va ting truéng ciia méi trudng
nudi ciy dua trén sita giy duoc str dung dé san xuét
sinh khdi Lactiplantibacillus (Kusnadi & Afriyan,
2012). Trung hop v&i két qua tim thdy khi do OD
(Hinh 1), san luong sinh khéi thap nhét coa céac
chung Lactiplantibacillus dugc chon thu dugc trong
mdi truong chira casein peptone (Mpep ), L.
plantarum 1582, L. plantarum JDM1 va L. agilis
DSM 20509 cho thiy gia tri CFU/mL t6i da thip hon
(Bang 4). Riéng d6i v6i L. acidophilus, Olson and
Aryana (2012)) da bao céo sy giam tang truong khi
¢b peptone so voi sita gdy, twong tu voi két qua tir
nghién ctru nay. Moi truong nudi ciy bién tinh bao
gom chiét xuit nim men, glucose va natri
axetat/natri glutamat 1a cac thanh phan chinh, loai
b6 peptone (ngudn nito dat tién) da dugc sir dung dé
san xuét sinh khéi bang cac chung L. plantarum c6
muc dich st dung 1am ché pham sinh hoc (Hwang et
al., 2011). Mi truong t6i uu chira cac chét thai nong
nghiép - cong nghiép nhu vang sira phd mai, chiét
xudt ndm men coéng nghiép, dich ngam ngd, bot dau
nanh va mat mia cung nhiéu loai khac d3 duge thir
nghiém dé san xuidt sinh khéi vi khudn
Lactiplantibacillus (Hwang et al., 2011; Manzoor et
al., 2017).

25 *
2
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a
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30

10 20
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Hinh 4. Pong hoc sinh truéng ciia cac chiing vi khuin Lactiplantibacillus trong cac mdi truwong nudi
cay khac nhau. (A) L. plantarum 1582, (B) L. plantarum JDM1, (C) L. acidophilus NCFM va (D) L.
agilis DSM 20509
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Bang 4. Cac thong s6 sinh truwéng ciia cac chiing vi khuan Lactiplantibacillus dwgc chon

Chinglgi  Chi s6 sinh Mai trudng nudi ciy

khuin truéng Mpep Mgl Milac Mw Msm MRS  MRScf

p(h™h 0,06 0,76 0,67 0,10 0,13 0,48 0,31

L. plantarum Sinh truong 0,07 4,97 4,40 0,22 0,30 2,12 1,35
1582 CFU/ml max 1,20 x 2,80 % 2,80 % 2,00 x 1,00 x 1,08 x 1,20 x

10° 10° 10° 10° 10° 10° 108

ODsg0 nm max 0,30 1,70 - - - 1,50 1,80

p(h™ 0,05 0,22 0,39 0,15 0,18 0,45 0,84

L. plantarum Sinh truong 0,11 3,13 4,11 1,60 2,14 1,97 3,67
Jle CFU/ml max 1,30 x 9,55 x 1,29 x 4,00 x 1,40 x 514 x 9,70 x

10* 107 10° 10° 107 108 108

ODs6o nm max 0,10 1,30 - - - 1,80 1,90

p(h™ 0,08 1,10 0,36 0,78 0,10 0,51 0,44

L. acidophilus Sinh truong 0,18 4,78 2,39 514 1,00 1,29 0,96
NCFM CFU/ml max LL70 x 6,03 x 8,90 x 1,40 x 1,00 x 1,62 x 1,23 x

10° 10° 108 108 10° 10° 108

ODsgp nm max 0,15 1,80 - - - 1,60 L8

p(h™ 0,20 0,58 0,56 0,42 0,36 0,62 0,38

Lo S 28 02w Lk Le LI
X X X X X X X

DSM 20509  CFU/ml max 107 108 10° 108 108 108 108

ODsg0 nm max 0,60 1,85 - - - 1,70 1,90

Chit thich: - la khéng phdt hién, OD560nm max dioc xdc dinh trong méi truong trong sudt tai thoi diém i (u (h™")).

3.5. Kiém chirng diéu kién t6i wu trén thiét bi

1én men ban cong nghiép

Hoén hop 4 chung Lactiplantibacillus d3 duoc
dinh danh dugc nudi trén thiét bi 30 L chita 20 L
mdi truong va moi trudng nudi cdy c6 chua glucose
va bot sira gy (Mgl va Mlac), ¢ 37°C, véi 5% tlep
gidng, thoi gian 24 gio. Sinh khéi ting dang ké
(P<0,05) tir 0,49 dén 0,64 g/L dén khi ting toc do
khudy tir 10 dén 50 vong/phut va c6 xu thé giam nhe
xudng con khoang 0,6 g/L khi ting cao hon. Nhu
vay, toc dd khudy thich hop cho sy sinh truong ciia
céc ching loi khuén 1a 50 vong/phut (Hinh 5).

Tdc d khudy c6 vai tro 16n ddi voi sinh truong
clia cac vi sinh vat khi nudi trong cac thiét bi lén
men, n6 vira cé tac dung dao tron moi truong vira
gitip phan tan déu dinh dudng tiép xtic v6i bé mit,
lam ting kha nang hip thu dinh dudng cia té bao.
Sinh khéi vi khuén ting dang ké (P<0,05) tir 0,49
dén 0,64 g/L khi tang téc do khudy tir 10 dén 50
vong/phut, phu hop véi cac nghién cuu trudc day
cho thay khudy tron hd trg qua trinh trao ddi chat va
sinh trudng cua vi sinh vat (Garcia-Ochoa &
Gomez, 2009; Doran, 2012). Tuy nhién, viéc ting
toc do khudy 1én trén 50 vong/phut lai khong lam
tang sinh khdi thém, tham chi con c6 xu hudng giam
nhe. Diéu nay c6 thé giai thich 1a tbc do khudy 16n
da 1am ton thuong hodc thdm chi pha v& t& bao vi
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khudn, anh huong dén sy sinh truéng ciia chung
(Chisti, 2009).
7
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Hinh 5. Lya chon toc d§ khuay thich hop nham
téi wu hoa qua trinh 1én men lactic

4. KET LUAN

Trong nghién ctru, 68 ching vi khuan dugc phan
1ap tir phén ga ban dia, 5 ching Lactiplantibacillus
(L3,L8,L18,L27 va L36) c6 kha ndng khang khuén
cao d6i voi cac mam bénh duong rudt trén ga trong
nghién ctru. Piéu nay an toan do khong c6 kha ning
dung huyét va kha nang khang khang sinh thap. Giai
trinh tu 16S rRNA x4c dinh 4 trong 5 chung nay 1a
L. plantarum 1582, L. plantarum JDMI1, L.
acidophilus NCFM va L. agilis DSM 20509. Cac
ching nay dat dugc sinh khoi cao nhét khi nudi ciy
trong moi truong chira glucose va bot sira gay (Mgl



Tap chi Khoa hoc Dai hoc Can Tho

va Mlac). Thir nghiém qua mé hinh nudi cdy ban
cong nghiép cho thiy tdc do khudy 50 vong/phit c6
thé dat sinh khdi cao nhét (0,6 g/l). Nhu vay, 4 ching
Lactiplantibacillus dugc tuyén chon ¢6 tiém nang sir
dung 1am ché pham sinh hoc & quy md ban cong
nghiép thay thé khang sinh trong chin nuéi ga.
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	3.2. Đánh giá tính an toàn của các chủng Lactiplantibacillus được lựa chọn
	3.2.1. Hoạt động dung huyết

	3.3. Định danh vi khuẩn Lactiplantibacillus tuyển chọn
	3.4. Tối ưu hóa các điều kiện sinh trưởng cho Lactiplantibacillus được chọn
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