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Nghién ctru tuyén chon céc ching Lactobacillus c6 kha néng sinh lactic acid va chiu dwoc
didu kién stress moi trwong tlr cac ngudn phu pham vé qud gébm dira Cayenne (Ninh
Binh), du du gibng Dai Loan (Ha N6i), thanh long ruét trdng Binh Thuan, budi Dién (Hoa
Binh), & VH6 (Lao Cai), tdo (Son La) va chuébi tieu hdng (Hung Yén). Trong sb 17 chiing
da dwoc phan lap, co 15 ching thudc chi Lactobacillus véi cac dac diém nhu té bao hinh
que, Gram (+), catalase am tinh, khong di dong va c6 kha nang phan gidi CaCO;. Cac
chding Ién men tao ra tir 5,31 g/l dén 38,52 g/L lactic acid. Cac chiing C3, D1, B1 va T3 ¢
tbc do phat trién tét, tao ra nhiéu acid trong diéu kién pH thap (3—4). Ngoai ra, cac chiing
nay van tiép tuc phat trién khi bd sung NaCl tir 2- 6%. Hai chiing D1 va T3 cé mirc do chiu
man cao hon so v@i cac chiing khac. Chang D1 c6 d6 twong &ng cao v&i Levilactobacillus
brevis v&i cac trinh ty tham chiéu trong GenBank. Nghién ctu cho thay phu phdm vé qua
c6 thé phan 1ap cac ching vi khuan lactic chiu stress. Két qua nay mé ra nhirng co hoi dé
&ng dung céac chiing dé trong thwe phdm Ién men, san xuét lactic acid.

Vi khuén sinh lactic acid, khang muédi, chiu acid, vé qua.

This study aimed to select lactic acid-producing Lactobacillus strains that were stress-
tolerant to environmental stress conditions from fruit peel by-products including Cayenne
pineapple (Ninh Binh), Taiwanese papaya (Hanoi), white-fleshed dragon fruit (Binh Thuan),
Dien pomelo (Hoa Binh), VH6 pear (Lao Cai), apple (Son La), and pink banana (Hung
Yen). The results showed 17 lactic acid bacteria strains, of which 15 had similar to the
Lactobacillus genus: rod-shaped cells; Gram-positive; catalase-negative; non-motile and
capable of degrading CaCO3;. The strains produced between 5.31 g/l and 38.52 g/l of lactic
acid. Strains C3, D1, B1, and T3 showed good growth rates and produced high levels of
acid under low pH conditions (3—4). Furthermore, these strains continued to grow when
NaCl was added at concentrations of 2—6%. The two strains D1 and T3 showed higher salt
tolerance compared to the others. Strain D1 had a high similarity to Levilactobacillus brevis
with reference sequences in GenBank. The study showed that fruit peel by-products could
be used to isolate stress-tolerant lactic acid bacteria strains. This result opens up
opportunities for their use in food fermentation, lactic acid production.

Lactic acid bacteria (LAB), salt resistance, acid tolerance, fruit peel.

1. GIOI THIEU trién néng nghiép bén vimg gin voi md hinh

Viéc khai thac, tin dung ngudn phu phim tir  kinh té tuin hoan. Chiém ty 1& déng ké trong

qua trinh san xuat va ché bién rau qua la xu  nguon nguyén liéu thuc pham sau thu hoach,

huéng tiép can quan trong trong bdi canh phat  vé qua can c6 phuong phap xir 1y thich hop dé
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tranh lang phi tai nguyén va tang ap luc ddi
v6i méi truong [1]. Tuy nhién xét vé mit sinh
hoc, loai phu phém nay lai la nguén co chét
giau carbohydrate, hop chét sinh hoc giup hé
vi sinh vat ban dia phat trién, bao gém vi
khuén lactic ( LAB) [2].

Lactic acid 1a mot hop chit hitu co co tng
dung nhiéu. Trong thuc pham nd duoc s
dung nhu mét tac nhan bao quan, ciing tham
gia trong san xudt nhwa sinh hoc polylactic
acid (PLA). Hién nay, phuong phap san xuét
lactic acid bang 1én men vi sinh duoc wu tién
hon so véi tong hop héa hoc do tinh an toan.
Trong s6 d0, cac loai thudc chi Lactobacillus
tham gia 1én men chuyén hoa duong duoc biét
dén nho hiéu suit cao. Nhiéu chung lactic con
tao ra cac hop chat khang khuin nhu
bacteriocin lam tidng gid tri dinh dudng, an
toan cho cac san pham 1én men [3].

Hién nay, cac yéu t6 stress: pH thap va ndng
d6 mudi cao, thudng can tré qua trinh tao ra
lactic acid ¢ quy m6 Ion. Kha nang chiu acid
khi vi khuan trao ddi chat duoc trong cac moi
truong 1én men co tinh acid, trong khi kha
nang chiu man cho phép chdng thich nghi vai
cac hé théng ché bién thuc pham cé &p suat
tham thau cao [4]. Tai Viét Nam, c6 rat nhiéu
phu pham tir vo qua nhu budi, cam va dua.
Tuy nhién, Lactobacillus ban dia chiu stress
van chua duoc khai thac va tim kiém dé hd tro
san xuét lactic acid [5].

Muc dich nghién ctu: tim kiém va chon duoc
cac chung Lactobacillus chiu dung duogc
nhiing bién ddi trong méi truong c6 pH thap,
nong d6 mudi cao va sinh ham luong lactic
acid cao tir ngudn vo qua. Két qua nghién ctu
gilp khai thac va phat trién cac chung vi sinh
vat ban dia wu viét ng dung trong Ién men
thuc pham.

2. NGUYEN LIEU VA THUC NGHIEM.
2.1. Nguyén liéu

= Vi khuan lactic duoc nudi cdy va phan lap
bang méi trudng MRS [6].

6 qua st dung trong nghién ctru gébm: gém
dra Cayenne (Ninh Binh), du du gidng Dai
Loan (Ha N¢i), thanh long rudt tréng Binh
Thuan, buoi Dién (Hoa Binh), 1& VH6 (Lao
Cai), tdo (Son La) va chudi tiéu hong (Hung
khong hu hong, dugc rira sach, ¢t nho va 1én
gio.

2.2. Quy trinh thwc nghiém
dp Lactobacillus twr vo qua

Mau dich 1én men duoc pha loang véi nudc
mudi sinh 1y vo tring (v/v) theo ty 1& 10:90
trude khi tién hanh cac pha lodng thap phan
lién tiép. Tir ndng do pha loang khac nhau, liy
0,1 ml trai déu 1én MRS thach. Dia cdy duoc
nudi ¢ 37°C trong 48 gio [7].

Pdc diém hinh thdi, sinh 1y: Chon khuan lac
c6 mau tréng duc hoac tréng stra, khong mau,
bé mit nhin; dang 16i; bd nguyén hodc hoi
chia thuy trén moi truong MRS thach. Hinh
thai, mau sic cac khuan lac khac s& khong
duogc chon. Tur cac dong phan lap duoc, tién
hanh quan sat bang kinh hién vi & d6 phéong
dai vat kinh 100x. Mot sd thi nghiém nhu
nhudm Gram, kha nang phan gidi CaCOs trén
modi truong thach, hoat tinh catalase va kha
ning di dong cta té bao, lam co s¢ dé nhan
dién vi khuéan lactic dugc thue hién theo mo ta
cua E. Hawaz va cong su [8].

Tuyén chon Lactobacillus:

Trong modi truong MRS long, chung
Lactobacillus d3 sang loc s& dugc nudi cdy
tinh mat do dat 108 CFU/ml (McFarland 0,5).
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Céc chung phan 1ap duoc nudi cdy trong MRS
long & 37°C, 48 gid dé kiém tra kha ning sinh
lactic acid. Ham lugng acid sinh ra dugc xac
dinh bang phuong phap Therner.

Thi nghiém danh gia kha ning chiu acid: Lay
100 pl dich nuéi ciy qua dém cua mdi maiu
dua vao moi trudng MRS di duge didu chinh
dén cac gia tri pH 4,0; 3,5 va 3,0 béng dung
dich HC1 5 M, r6i tién hanh nuéi u ky khi &
37°C trong 24 gio. Sau do, kha nang sinh
trudng cta vi sinh vat dugc danh gia bang
phuong phap xac dinh mat do té bao:

_ xC

"~ (nqvdy +...+nvd,;)

Trong do:

N - s6 khuan lac trong 1 ml mau;

C - tong s6 khuan lac dém duoc trén cac dia
petri;

n; - s6 dia petri cdy tai 4o pha lodng tht i;

di - hé s6 pha lodng tuong ng;

V - thé tich dich mau (ml) cy vao trong mdi
dia.

Kha ning khang mudi dugc khio sat bang
viéc bd sung NaCl & cac néng do 2%, 4% va
6% (g/ml) trong MRS 16ng nudi cac chung.
Su sinh truéng dugc danh gid sau 24 gio u
dugc danh gia dwa vao mat do té bao [3].

2.3. Xtr ly s6 liéu

Két qua 1a gia tri trung binh (ba lan lip lai
+ d0 léch chuén). Phan tich ANOVA dugce st
dung dé xac dinh su khac biét co v nghia
(p<0,05).

3. KET QUA

3.1. Tim kiém chung vi khuan Lactobacillus
trén vé qua

Tir ngudn mau vo cia bay loai qua gom dira,
du du, thanh long, budi, 1€, tdo va chudi sau
qua trinh U, tién hanh phan 1ap trén MRS

thach thdy khuan lac c6 nhiéu hinh thai khac
nhau. Sau nhiéu 1an cdy chuyén va lam thuan,
tong cong 17 dong vi khuin co dic diém
khuan lac tron, bé mat nhin, mau tring sira
hoidc tréng duc, giéng nhom lactic duoc lua
chon dé tiép tuc nghién ctru.

Phan 16n cic ching thu duoc c¢6 dang hinh
que, twong tng voi dic diém cua vi khuan
thudc chi Lactobacillus (Bang 1) nhu Gram
duong, catalase dm tinh, khong di dong, cé
kha nang phan giai CaCOs va tao ra lactic acid
dao dong tur 5,31 dén 38,52 g/l. Trong do,
chung D2 tao ra lactic acid thap nhat (5,31
g/1), trong khi cac ching ky hiéu C3, D1, Bl
va T3 cho gia tri lactic acid 16n hon. Nhu vay,
chung nay c6 hoat tinh chuyén héa dudng
manh, phu hop dé nghién ciu tiép theo.
Nguoc lai, mot $6 ching tao lugng acid
thfip, c6 thé do thich nghi chua cao hoac hoat
luc enzyme chuyén hoa duong han ché.
Két qua twong dbi phu hop voi cac chung
Lactobacillus phan 1ap tor nguyén lidu tu
nhién da cong bé [1].

3.2. Xac dinh sinh trwéng trong diéu kién
pH thap cua ching Lactobacillus tir vo
qua

Dua vao ham lugng lactic acid, chung t61 da
sang loc ra 13 chiing tién hanh danh gia thong
qua su sinh truong trong MRS ¢6 diéu chinh
pH vé céc gia tri thap (Hinh 1, 2, 3).

Két qua & pH 4 cho thay cac chung van phat
trién, tuy nhién khi pH giam xudng 3,5 va 3
thi muc d6 sinh truong giam rd rét. O pH = 4,
mat d6 té& bao dao dong trong khoing
2,07-8,23x10% CFU/ml, trong khi ham lugng
lactic acid dat 13,76-56,56 g/l. Chung C3 va
DI thé hién hoat tinh sinh truéng va chuyén
héa manh nhat voi mat do khoang 8,22x108
CFU/ml va 8,26x10* CFU/ml, déng thoi tao
ra luong acid cao tuong ung khoang
56,56 g/l va 50,32 g/l. Cac chung B1, T3 va
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C2 ciing cho thay hiéu suit sinh acid tuwong
dbi cao (=45 g/l) khi mat do duy tri 6-7x108
CFU/ml. Ngugc lai, cac chung L2 va T2 c6
mat do t& bao thip hon (=2,0x10¢ CFU/ml) va
chi tao ra khoang 15-18 g/l lactic acid (Hinh
1).

Khi giam pH xudng 3,5, mét d6 t& bao va ham
lwong acid sinh ra déu giam. Mat d6 vi khuan
chi con khoang 1,0-5,0 x10®8 CFU/ml, trong
khi ham luong acid giam xudng khoang 8-32
g/l. Tuy nhién, cac chung B1, C2, C3 va T3
van phat trién va tao ra lactic acid twong d6i
6n dinh so v&i cac chung khac, ching to mirc
d6 thich nghi tét v6i diéu kién acid.

Su suy giam sinh truéng va san lugng acid khi
pH giam do tac dong cua stress Ién cac giai
doan chuyén hoéa cua vi khuan lactic [9].
Lactobacillus thuong c6 pH tbi wu 5,5-6,5,
khi pH thap hon 4 c6 thé lam giam toc do va
hiéu suit l1én men, can st dung nhiéu ning
lugng dé 6n dinh caa pH ndi bao thong qua co
ché diéu hoa tinh tham. Piéu nay khién qua
trinh chuyén héa carbohydrate thanh lactic
acid giam. Nhing co ché thich nghi véi stress
acid da dugc ghi nhan nhu Lactiplantibacillus
plantarum va Lacticaseibacillus rhamnosus
[10].

Céc két qua gan day cho thay, san luong lactic
acid tao ra tir vi khuan lactic & pH khoang
3,5-4,0 thudng nam trong khoang 20-70 g/l
tly thudc vao ching va diéu kién nudi. Zhang
va cong sy (2023) cho thdy céc chung
Lactiplantibacillus plantarum c6 thé dat mat
d6 10%-10° CFU/ml va san lugng acid khoang
30-60 g/l khi Ién men & pH gan 4 [10]. Tuong
tu, Lee va cong su (2024) ciing ghi nhan rang
hiéu suat tao acid cua vi khuan lactic giam
dang ké khi pH giam dudi 4 do té bao wu tién
duy tri can bang pH noi bao thay vi ting
cudng chuyén hoa duong [11].

Tur 13 chung, chon 7 chung c6 kha nang phat
trién va tao ra lactic acid twong ddi 6n dinh

trong c hai diéu kién pH dé khao sét vai diéu
Kién pH=3 nhu sau:

pH=3
3,00 30,00
2,00 20,00
1,00 i i 10,00
0,00 z 0,00

D1 P1 B1 L1 T3 C2 C3
Chung vi khuan

M4t d6 108 (CFU/ml)

mm Mat d6 VK (CFU/m)

Ham lwong lactic acid (g/l)

= Ham Iwong lactic acid (g/l)

Hinh 3. Panh gia sinh trwéng cha vi khuén lactic
trong diéu kién méi trwdng pH=3

O pH = 3, su suy giam nay tré nén rd rét hon;
mat do té bao chi con khoang 0,45-2,45x108
CFU/ml, trong khi ham luong acid lactic nam
trong khoang 9-26 g/l. Duéi diéu kién nay, té
bao tiéu hao niang luong dé duy tri pH noi bao
thong qua cac co ché diéu hoa nhu bom
proton FoF:i-ATPase va mang té bao bi bién
d6i cau tric [11]. Mac du vay, mot sé chang
nhu C3, D1 B1, T3 van duy tri duoc kha ning
sinh truong tuong déi tot va tao ra luong acid
cao hon véi cac chung khéc., cho thay tiém
nang wng dung trong cac qua trinh 1én men
hodc phat trién ché pham probiotic c¢6 kha
nang chiu acid [11].

3.3. Panh gia kha nang chiu muéi NaCl cua
chung Lactobacillus phan lap tr vé qua

Céc cong bd trude ddy da chi ra nhidu chung
LAB nhu Lactiplantibacillus plantarum va
Leuconostoc mesenteroides c6 thé phat trién
t6t & 2-4% NaCl, trong khi 6% NaCl dugc
xem la mic stress mudi dung dé sang loc
chung chiu man cho Ién men rau cu [11, 12].
Tiép theo, tuyén chon véi cac ching C3, D1
B1, T3 phan lap dugc trong MRS long c6 bd
sung NaCl & ndéng do 2%, 4% va 6%, tai
pH=3, nhiét @6 37°C, thoi gian 24h.
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Hinh 5. BDanh gia kha nang sinh lactic acid cta cac
chiing trong diéu kién néng dé mubi thay doi
Hinh 5 cho thdy cac chung D1, B1, T3 va C3
giam dan khi NaCl trong méi truong tang. O
2% NaCl, cac ching thé hién mat do té bao
cao nhit, dao dong khoang 2,8-4,6x108
CFU/ml, déng tho1 ham luong acid lactic dat
13,26-32 g/l, trong d6 chung D1 va T3 cho
hiéu sut sinh acid cao so v6i cac chung khac.
Khi ndng do mudi ting 1én 4%, mat do vi
khuan giam nhe xubng khoang 0,33-3,21x108
CFU/ml, kém theo su giam tuong ung cua
ham luwong lactic acid (5,77-23 g/l). O muc
6% NaCl, su trc ché tré nén rd rét hon khi mat
d6 t&¢ bao chi con khoang 0,16-2,3x10%
CFU/ml va luong acid lactic giam xudng

khoang 1,5-8,6 g/I.

Khi ning thim thiu anh huong dén hé
enzyme khi c6 sy suy giam sinh truong o
noéng d6 mudi cao ciia vi khuan lactic. Tuy
nhién, vi¢c cac chung van duy tri dugc mat do
trén 108 CFU/ml va tiép tuc tao ra acid & muc
tuong dbi cao cho thdy ching thich nghi tbt.
Pic diém nay thuong duoc ghi nhin & cac
chi Lactobacillus, vi chiung diéu chinh can
bang thdm thiu ndi bao bang cach bao vé nhu:
proline, glycine betaine [11].

Két qua khao sat nay nay phu hop véi cac
cong bd trudc day trén Lactiplantibacillus
plantarum trong rau cu 1én men, mat do va
lactic acid tao ra thuwong giam khi ndéng do
NaCl vuogt qua 4-5%, mic du nhiéu chung vin
c6 thé phat trién ¢ mic 6% NaCl van giir
duoc hoat tinh 1én men nhd co ché diéu hoa
ap sut tham thau va o6n dinh ciu trac mang té
bao [10, 11].

Nhin chung, cac chung D1 va T3 c6 kha nang
chiu mudi hon B1 va C3, khi duy tri mat do té
bao va kha ning sinh acid twong d6i cao ngay
ca & 6% NaCl [3].

3.4. Pinh danh

JX398133.1

EF120367.1

MZ365441.1

PV449841.1

CP144556.1:c4884-3319

CP031182.1:93221-94774

CP031198.1:109313-1108686

CP019734.1:119266-120840

CP191260.1:128795-130360

PX632093.1

CP021479.1:92970-94535

CP195336.1:791807-793372

LC627489.1

CP165720.1:81751-83316

CP136802.1:¢187055-185490

MT397050.1

CP092264.1:93213-94778

02260942.1:¢200346-198786

CP194911.1:108364-109929

CP019750.1:864628-866202

CP031185.1:90406-91959

AB362619.1

KF923753.1

ON142093 .1

ABB01160.1

LC434016.1

MH685412.1
CP144556.1:3319-4884

[ CP159792.1:75568-77133

D1

Hinh 6. Cay phai sinh cta chiing D1
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Céc loai LAB ¢6 quan hé huyét thong thuong
thé hién cac dic diém sinh 1y twong tu, khién
viéc chi dya vao cac phuong phap sinh hoa dé
dinh danh 1a khong du. Trong nghién ctru nay,
04 chung, D1, T3, B1 va C3 duoc phat hién
¢6 cac ddc tinh day hira hen nhu kha ning
chiu pH thép, chiu dugc NaCl. Do d6, ching
D1 tao lactic acid cao duoc lua chon dé kiém
tra ddc diém di truyén phan tir &é xac dinh ¢

cap do loai.

Hinh 7. Hinh anh khuan lac va nhuém Gram
cua chiang D1
Trinh tu gen 16S rRNA cua chung D1 sau khi
duoc xac dinh c6 chiéu dai khoang 1558 bp,
duogc tién hanh so sanh vé&i co s& dir liéu
GenBank ctia NCBI bang cong cu BLAST.

Két qua cho thiy chung D1 ¢6 d6 tuong dong
trinh ty =99% vo6i cac chung thudc loai
Levilactobacillus brevis (Bang 2). Nhu vay,
dya vao hinh thai khuén lac, trinh tu gen
16S rRNA thi chung DI thudc
Levilactobacillus brevis (Hinh 6, 7).

loai

4. KET LUAN

Két qua di phan lap duoc 17 ching tir vo cla
cac loai qua 1én men gém dira, du du, thanh
long, budi, 1€, tdo va chudi. Trong do, 15
chung co dic diém gidng chi Lactobacillus
nhu t& bao hinh que, Gram(+), catalase 4m
tinh, khong di dong va phan giai CaCOs tao ra
lactic acid tir 5,31 dén 38,52 g/l

O pH thap va nong do NaCl cao cac ching
C3, D1, Bl va T3 van sinh trudng tbt trong
diéu kién pH 3-4 va NaCl 2-6%, trong d6 D1
va T3 thé hién kha nang chiu stress tdt hon.
Duya vao dic diém hinh thai va sinh hoc phan
chung DI
Levilactobacillus brevis khi phan tich gen 16S
rRNA va tham chiéu trong GenBank.

tdt da xac dinh thuoc loai

Bang 1. Bic diém sinh héa cha cac ching vi khuén phan lap dwoc tir vé qua

TT | Miu | Chiing Hinh dang Gram | Phan giai | Catalase | Kha ning | Ham luwong
té bao CaCOs di dong acid (g/l)
Hinh cau, xép
long ;
2 TL2 Hinh cau, don1é¢ | + - + - -
3 DI Que ngan, két doi | + + - - 37,75
4 |Dta |D2 Que ngan, donlé¢ | + + - - 16,20
5 D3 Que dai, donlé | + + - - 16,08
5 D1 Q}le ngan, don 1¢, n n ) ) 22.49
Pu du x€p chuoi
P2 Hinh cau, don + + - - 5,31
. |B1 Que ngin, donlé¢ | + - - 36,25
Buoi g . ;
B2 Que ngan, ket doi | + - - 19,61
10 L1 | Que medn xépl : : 38,52
Lé chuoi ’
11 L2 Que dai, xép |+ + - - 10,01
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TT | Miu | Chiing Hinh dang Gram | Phan giai | Catalase | Kha nang | Ham lwong
te bao CaCOs3 di dong acid (g/l)
chudi
12 Tl Cau, don + + - - 5,60
13 | Tao0 T2 Que dai, két doi | + + - - 10,21
14 T3 Que ngén, két doi | + + - - 36,26
15 Cl Que dai, don + + - - 19,18
Chubi ue ngin, xé
16 C2 Que 'ngdn, xp | + - - 36,87
chuoi
17 C3 Que dai, két doi | + - - - 35,68
Ghi chu: (+) co ; (<) khong
pH=4
9,00 70,00 _
= 8,00 60,00 2
7,00 ke
~ —
6,00 50,00 G
= 5,00 40,00 O
S 4,00 30,00 ©
<O o
S 3,00 20,00 €
g 2,00 o
1,00 10,00 E
0,00 0,00
DI D2 D3 H1 BL B2 L1 12 T2 T3 1 € 3
Chding vi khuan
. Vgt do VK (CFU/ml) = Ham |lvong lactic acid (g/l)
Hinh 1. Panh gia sinh trwéng cua vi khuan lactic trong diéu kién moéi trwong pH=4
pH=3,5
6,00 3500
= 5,00 30,00 2
£ 25,00 Q
2 4,00 00 5
S 20,00 O
2 3,00 =
= 15,00 §
S 2,00 -
° 10,00 2
<0~ (o))
S 1,00 I 500 5
0,00 000 £
DI D2 D3 H1 B B 11 12 T2 T3 1 € 3 T

Chding vi khuan

. M3t d6 VK (CFU/ml) = Ham |wong lactic acid (g/l)
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Hinh 2. Panh gia sinh trwéng cta vi khuan lactic trong diéu kién méi trweng pH=3,5

Bang 2. Ma ki hiéu - tén loai trén co s& dir lieu (Genbank - NCBI)

Ki hiéu Tén loai
JX398133.1 Lactobacillus brevis strain BSO 464
EF120367.1 Lactobacillus brevis strain ATCC 14687
MZ365441.1 Levilactobacillus brevis strain AMI1109
PV449841.1 Levilactobacillus brevis strain E2AT6

CP144556.1:c4884-3319

Levilactobacillus brevis strain D17

CP031182.1:93221-94774

Levilactobacillus brevis strain UCCLB95

CP031198.1:109313-110866

Levilactobacillus brevis strain UCCLBBS449

CP019734.1:119266-120840

Levilactobacillus brevis strain TMW 1.2108

CP191260.1:128795-130360

Levilactobacillus brevis strain CRAI

PX632093.1

Levilactobacillus sp. strain YTYK?2

CP021479.1:92970-94535

Levilactobacillus brevis strain SRCM101174

CP195336.1:791807-793372

Levilactobacillus brevis strain LO10

LC627489.1

Levilactobacillus brevis GPB7-4

CP165720.1:81751-83316

Levilactobacillus brevis strain NS2301G3

CP136802.1:c187055-185490

Levilactobacillus brevis strain DY 55bre

MT397050.1

Lactobacillus sp. strain NSMJ23

CP092264.1:93213-94778

Levilactobacillus brevis strain YSJ3

07260942.1:¢c200346-198786

Levilactobacillus brevis strain VUB-H042 M19

CP194911.1:108364-109929

Levilactobacillus brevis strain SWP-TKLBO1

CP019750.1:864628-866202

Levilactobacillus brevis strain TMW 1.2113

CP031185.1:90406-91959

Levilactobacillus brevis strain SA-C12

AB362619.1 Lactobacillus brevis strain NRIC 0138
KF923753.1 Lactobacillus brevis strain Lb15F1
ON142093.1 Levilactobacillus brevis strain HBUAS664696
AB601160.1 Lactobacillus brevis strain Nil24

LC434016.1 Lactobacillus brevis MB14

MH685412.1 Lactobacillus sp. strain TD11

CP144556.1:3319-4884

Levilactobacillus brevis strain D17

CP159792.1:75568-77133

Levilactobacillus brevis strain TCI988
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