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1. Gioi thigu

Probiotic 1a cac vi sinh vat song ma khi dugc bo sung mot lugng vira di sé mang lai loi ich stc
khoe cho vat chi. Cac san pham probiotic hién nay khong chi mang lai loi ich strc khoe cho con
ngudi ma con mang lai nhiéu lgi ich sirc khoe cho ca vat nudi. Hau hét cac chung vi khuan acid
lactic (LAB — lactic acid bateria) thuong duoc sir dung 1am ché pham sinh hoc trong thuc pham
[1]. Cac loai men vi sinh phd bién nhit trong cac san pham probiotic bao gom Lactobacillus spp.,
Bifidobacterium spp., Streptococcus spp., Enterococcus spp. va Saccharomyces boulardii,... Nhiing
vi sinh vét nay co lién quan dén mot sd tac dung c6 loi, chil yéu lién quan dén stc khoe duong tiéu
hoa [2] va hé thong mién dich [3] ciing nhu hd tro diéu tri bénh tiéu duong [4], béo phi [5], tang
cholesterol mau [6], hd tro diéu tri ung thu [7]. Trai cdy, rau va dac biét 1a mét ong da duoc cong bd
chira nhiéu LAB v6i nhidu dic tinh loi khuan chua duoc kham phé dé ing dung vao cac san phdm
1én men tdt cho stc khoe ngudi tiéu dung. Tuy nhién, mdi loai trai cdy, rau va mat ong s& chira mot
cong déng vi sinh vat nhét dinh, mang tinh dac trung thugc hé¢ LAB.

Trong nhém LAB, vi khuén acid lactic ua fructose (FLAB- fructophilic lactic acid bateria) 1a LAB
tiém niang méi da dugc kham pha va dugc chimg minh 1 ¢6 nhiéu chirc nang sinh hoc doc dao [8],
[9]. FLAB la nhoém duy nhét trong LAB vi ching wu tién str dung duong D - fructose hon D - glucose
Jam ngudn carbon. Nhimg vi khuan nay cha yéu dugc phan lap tr cac nguon giau fructose bao gom
hoa, trai cy, cac san phim 1én men tir hoa va trai cdy, thuc pham chira nhidu fructose nhu mat ong
hay tir rudt ctia ong mat [10], [11]. Cho dén nay, viéc phan 1ap va tuyén chon cic chung vi khuan
FLAB van con rat it vi FLAB 1a mdt nhdm méi duge phat hién nén cac dic diém doc déo cua ching
chua dugc nghién ciru sdu. Bén canh do, FLAB chua dugc moé ta hay nghién ctru sau vé cac chirc
nang sinh hoc va dac biét la chure nang probiotic cua chung. Pé tuyén chon duoc cic ching FLAB ¢
tiém ning probiotic thi cac ching vi khuin ndy phai c6 kha nang chiu duoc pH thap cta da day, chiu
dugc ham luong mudbi mat va dic biét khi bd sung hé khuan ndy vao c6 thé chung c6 kha nang thich
nghi t6t voi moi trudng tiéu hoa thirc an khi c6 mdt mot sé enzyme tiéu hoa ciing nhu cac thanh phan
hé trg tiéu hoa thirc an khac. Do do, viéc phan lap cac chung FLAB 1a hudng di hoan toan méi nham
da dang hoa ngudn gidng ching c6 tiém nang probiotic trong tuong tai.

2. Phuong phap nghién ciru
2.1. Phén ldp cdc chiing FLAB

Mau sap ong mat khi thu s& dugc chuyén vao tii nhya d3 dugc khur trung bé mat. Sau do,
nghién nat va dong hoa mau bang may dap mau. Tién hanh ting sinh miu trén méi truong 10ng
FYP bao gom 20 g/L D - fructose; 10 g/L cao chiét nAm men; 5 g/L peptone; 2 g/L CH;COONa;
0,5 g/L Tween 80; 0,2 g/L MgSO,. 7H,0; 0,01 g/L MnSO,. 4H,0; 0,01 g/L FeSO,. 7H,0; 0,05
g/L cycloheximide va 0,05g NaN; [12] trén may lic véi tbe do 150 vong/phut trong 24 gior &
nhiét d6 37°C. Huyén phti vi khuan sau khi ting sinh s& dugc pha lodng 1.000 lan voi nude cat vo
tring dé tién hanh phan 1ap. 100 pL huyén phu vi khuan sau khi pha lodng s& dugc trai trén moi
truong FYP agar c6 bd sung 5 g/L CaCO3 va i & nhiét dd phong. Sau 24 - 48 gid, cac ching LAB
s€ dugc quan sat va nhan dién so bd vé cac dac diém dac trung nhu khuén lac ¢6 dang hinh tron,
mau trang duc hodc trang sita, 6 ndi mo, bia nguyén; t& bao vi khuan c6 dang hinh que, hinh
cAu, hinh ciu ddi hodc chudi ciu; LAB 1a cac chung vi khuin Gram duong, am tinh véi cac thu
nghiém catalase, oxidase, indole va c6 kha nang phan giai CaCOjz. Sau d6, cac ching LAB sé&
dugc cay phan 1ap nhiéu 1én sang moi truong FYP agar dé nhan dugc khuan lac rong. Dé phan
biét giita LAB va FLAB cn tién hanh tang sinh dong thoi tung chung vi khuan phan lap vao méi
truong 1ong FYP va GYP (thanh phan méi truong gidng voi mdi truong FYP, tuy nhién thay thé
20 g/L D - fructose thanh D - glucose) dé so sanh sy phat trién ciia cac chung vi khuén trén hai
loai méi truong. Mat sé vi khuan dugc xac dinh biang phwong phap do d6 duc huyén phu vi
khurfln & ODg2onm:

AOD = ODsau 24 gio = ODban dau (l)
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Chung vi khuan dugc xac dinh va tuyén 1a FLAB khi kha ning phét trién trén méi truong
FYB tot hon méi truong GYP, dugc tiép tuc thtr nghiém kha nang song sét trong méi truong: pH
thap, muoi mat va mo phong duong rudt.

2.2. Khdo sdt khd ning song sét ciia cdc chiing FLAB trong méi trwong: pH thip, mudi mt,
nwdc bot nhdn tao, dich vi nhdn tao va dich rudt nhén tao

Cac chung FLAB tuyén chon & muc 2.1 dugc nudi ting sinh trong moi truong IOng FYP trén
may lic voi toc dd 150 vong/phut & nhiét 6 37 °C trong 48 gio (diéu chinh mat s6 vi khuan 10°
CFU/mL). Tién hanh ly tam 2 mL huyen phu vi khuén véi tdc d6 5.000 vong/phit trong 15 phut
dé thu nhan sinh khdi té bao vi khuan, tién hanh rira sinh khdi té bao vi khuan bang nude cat vo
trung va pha vé thé tich ban dau. Chuyén 1 mL dich vi khuan lan luot vao 9 mL méi truong FYP
broth da dleu chinh pH 1,5; 2,0; 2,5 va 3,0 vao 9 mL mo6i truong FYP broth c6 bd sung 0,3%
mudi mat, mau vi khuan duorc U trong 24 gio & 37 °C. Bén canh d6, chuyén 1 mL huyén phu vi
khuén 1an luot vao 9 mL mdi trudng nude bot nhén tao (Artificial saliva juice - ASJ) trong 5 phit
& 37 °C; vao 9 mL moi truong dich vi nhan tao (Simulated gastric juice — SGJ) va 9 mL moi
truong dich rudt nhan tao (Simulated intertestinal juice — SIJ) trong 2 gio & 37 °C. Thanh phan
cac loai moi truong dugce mo ta theo nghién ctiru ciia Abdelazez va cong su [13] (Bang 1).

Bang 1. Thanh phan méi truong dweong rudt mé phong

Nude bot nhin tao (ASJ) Dich vi nhén tao (SGJ) Dich rugt nhén tao (S1J)
Thanh phan  Khoilwong  Thanh phin  Khoilwgng  Thanh phin  Khoi lwgng
NaCl 6,2 g/L NaCl 3,0g/L NaCl 5,0 g/L
KCI 2,2g/L KCI 11g/L KCI 0,6 g/L
CaCl, 0,22 g/L CaCl, 0,15 g/L CaCl, 0,3 g/L
NaHCO; 1,2 g/L NaHCO; 0,6 g/L ~ NaHCO, 0,6 g/L
Khir trang 121 °C, lam ngugi ¢ 20 °C va b6 sung:

o - amylase 3,09/L Pepsin 3,00/L Muoi mat 3,00/L
Precreatin 1,09/L

. ) Pepsin 3,0g/L

pH6,9-7,0 biéu chinh pH theo két qua pH7,0-76

nghién ctru tai muc 2.2
Cubi cung, tién hanh dém mat s bang phuong phap dém khuan lac.
Ty 1€ séng sOt (%) cua cac chung FLAB dugc xac dinh theo cong thuc:
Ty 1€ song s0t (%) = ((logCFU/ML)say /(10gCFU/ML)pan aiu) X 100%
Chung vi khuan FLAB c¢6 tiém ning cao s& duoc tuyén chon dé tién hanh dinh danh.

2.3. Dinh danh chiing FLAB cé tiém ning

Céc chiing vi khuan sau khi dugc tach rong s& tién hanh lic 0 voi 1 mL lysis buffer ¢ nhiét do
phong trong 30 phut. Sau do, tién hanh ly tam 13.000 vong/phut trong 5 phit dé thu phan dich
ndi phia trén chuyén sang 6ng méi, chuyén mot lugng tuong duong ethanol 95%, tiép tuc ly tim
13.000 vong/phut trong 5 phit dé loai bé phan dich ndi, tién hanh rira két tia bang ethanol 70%,
thu sinh khéi vi khuan bang cach ly tam tiép tuc 13.000 vong/phit trong 5 phut, sdy kho mau
trong chan khong trong 10 phut (45 °C), hoa tan mau trong 100 pL TE 0,1X, trit tai -20 °C.

Thanh phan cta phin tng PCR bao gém: 3,0 uL mach khuén DNA; 0,5 uL enzyme Taq
polymecrase, doan moi 1492R  (5-TACGGTTACCTTGTTACGACT-3’) va 27F
(3’AGAGTTTGATCCTGGCTC-5") [14]; 3,2 uL dNTPs va 1,6 uL MgCl,. San phdm PCR ciia
ting chung vi khuén dwoc dién di trén gel agarose 1% bang may dién di ngang chira dung dich
dém TAE 1X (10 mM Tris-HCI (pH 8, 0,0), 0,1 mM EDTA) ¢ 100 V trong 30 phiit. Tién hanh
phan tich trinh t gene bing k¥ thuit BLAST trén hé thong NCBI dé so sanh véi cac trinh ty
tuong dong dd duoc cong bd, sau dé tién hanh 1ap so dd pha hé bang phan mém MEGA 12. Sau
khi x4c dinh dugc tén chung vi khuan bang k¥ thuat sinh hoc phan tir s& tién hanh ddi chiéu véi
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m(f)tl, sb thu nghiém sinh hoéa da thuc hién ¢ ndi dung 2.1 dé xac dinh chinh xac hon chung vi
khuan phan lap.
3. Két qua va ban luan
3.1. Cic chiing FLAB phan lgp tir mdu sdp ong

Tir cac mau sap ong da phan 1ap duge 30 ching vi khuan trén méi trudng FYP agar, trong d6
6 22 chung thugc nhom FLAB do ¢6 kha nang str dung duong fructose trong moéi truong FYP
phat trién tot hon khi st dung duong glucose trong méi truong GYP va 8 ching c6 kha nang sur

dung dudng glucose t6t hon fructose (Bang 2).
Bang 2. Kha nang phat trién trong moi truong FYP va GYP cia cac chung FLAB phan Igp

Chiing vi FYP (broth) GYP (broth)

STT Khuin AOD =AOD,4,i5 . AODy 4ig AOD =AOD,4,i5 . AODy 4ig FYP-GYP
1 CT13 1,292 + 0,007 0,832+ 0,019 0,460
2 CT16 0,795 + 0,015 1,014 + 0,056 -0,219
3 CT2 1,025 + 1,058 0,949 + 0,031 0,076
4 CT3 0,892 + 0,003 1,085 + 0,005 -0,193
5 CT14 0,928 + 0,479 0,827 + 0,005 0,101
6 CT4.2 1,072 + 0,004 0,614 + 0,011 0,458
7  CT43 0,744 0,007 1,212 + 0,013 -0,468
8 CT81 0,603 + 0,008 0,721 + 0,006 -0,118
9 CT82 0,909 + 0,004 0,161+ 0,579 0,748
10 PLI5 1,400 + 0,024 0,955 + 0,490 0,445
11  PLL3 1,298 + 0,005 0,925 + 0,006 0,373
12 PL4 1,222 + 0,112 1,071 + 0,009 0,151
13  PLLS 0,886 + 0,033 1,088 + 0,006 -0,202
14 PL44 1,078 + 0,007 0,434+ 0,013 0,644
15 PL45 1,328 + 0,009 0,695 + 0,011 0,633
16  PL5.2 1,202 + 0,001 1,137 + 0,001 0,065
17 PL8 1,261 + 0,006 0,379 + 0,004 0,882
18  PL8.3 0,969 + 0,001 0,932 + 0,005 0,037
19 DPL84 0,841 + 0,001 0,683 + 0,001 0,158
20 PL8S 1,063 + 0,001 0,738 + 0,023 0,325
21  PL9 1,355 + 0,001 1,341 + 0,003 0,014
22 DLIO 0,704 + 0,002 0,707 + 0,002 -0,003
23 AGL1 0,703 + 0,001 0,627 + 0,002 0,076
24 AGL.2 0,777 + 0,006 0,732 + 0,006 0,045
25  AGl4 1,222 + 0,001 1,071 + 0,003 0,151
26  AG3 0,267 + 0,006 0,382 + 0,001 -0,115
27 AG4 0,425 + 0,004 0,110 + 0,007 0,315
28  AG7 0,108 + 0,003 0,251 + 0,003 -0,143
29  AG11 0,516 + 0,001 0,044 + 0,001 0,472
30 AGI12 0,561 + 0,003 0,299 + 0,003 0,262

Ghj ch’d: Ky hiéu “CT” la mdNu~ duoc thu tai thanh pho Can Tho; ky hiéu “DL” la mau dwoc thu tai tinh
Dak Lak va ky hiéu “AG” la mau dwoc thu tai tinh An Giang.

Khuan lac cic ching FLAB ¢6 mau tring duc (13/22) hoic tring sira (9/22); dang hinh tron
(22/22); d6 ndi mé (13/22) hoic 1ai (9/22); c6 dang bia nguyén (22/22); kich thudc dao dong tir
0,2 dén 2,2 mm; tat ca cac ching phan 1ap déu c6 dang hinh que, Gram dwong, c6 kha ning phan
giai CaCQOs, am tinh véi thir nghiém catalase, oxidase va indole (Hinh 1 va Bang 3).
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e o i
oLo | m‘/["l‘ 3 e . Thir nghiém catalase {
Hinh 1. Hmh thdi khudn lac, té bao vi khudn va thir nghiém sinh hoa
cua cdc chung vi khudn fructophilic lactic acid

Thir nghiém indole |

Ghi chii: (+): duong tinh; (-): am tinh, thir nghi¢m oxidase va catalase s dung Bacillus spp. lam doi
chitng dwong; thir nghiém indole su: dung Escherrichia coli lam doi chimg duong.
Bang 3. Ddc diém hinh thdi khudn lac va té bao vi khuan FLAB

Chiing vi Dic diém hinh thai
STT ; N Hinh dang Az, . Kich thuéc
khuan Mau sac Khuin lac Tébao Do noi Dang bia (mm)
1 CT4.3 Tring duc Tron Que ngin Mob Nguyén 1,0-15
2 CT14 Tréng sita Tron Que dai Mo Nguyén 12-17
3 CT2 Tréng duc Tron Que ngin Mb Nguyén 11-1,6
4 CT1.3 Tréng duc Tron Que dai Lai Nguyén 06-17
5 CT4.2 Tréng duc Tron Que dai Lai Nguyén 0,7-13
6 CT8.2 Tréng duc Tron Que ngin Lai Nguyén 06-1,1
7 CT8.1 Tring sita Tron Que dai Mo Nguyén 0,2-0,6
8 bL4.4 Tréng sita Tron Que dai Mo Nguyén 08-13
9 PL8.3 Tréng duc Tron Que dai Lai Nguyén 05-09
10 bL1.2 Tring sita Tron Que dai Lai Nguyén 04-08
11 PL4S5 Tring duc Tron Que dai Lai Nguyén 05-1,0
12 PL1.4 Tréng duc Tron Que dai Lai Nguyén 06-22
13 bL8.4 Tring duc Tron Que dai Mo Nguyén 06-12
14 bL8.5 Tring sita Tron Que dai Mo Nguyén 0,7-12
15 bL9 Tréng duc Tron Que dai W) Nguyén 10-22
16 bL1 Tréng duc Tron Que dai Lai Nguyén 0,7-1.2
17 AG1l.1 Tréng duc Tron Que ngin Lai Nguyén 0,2-0,6
18 AG1.2 Tréng sita Tron Que ngin Mo Nguyén 0,3-0,6
19 AG4 Tring sira Tron Que dai Mo Nguyén 0,5-1,6
20 AG11 Trang sita Tron Que ngin Mo Nguyén 03-15
21 AG12 Trang sita Tron Que ngin Mo Nguyén 03-17
22 AGl4 Tring duc Tron Que ngin M Nguyén 05-22

Ghi chii: Ky hiéu “CT” la mau duoc thu tai thanh phé Can Tho; ky hiéu “PL” la mau dugc thu tai tinh
Dak Lak va ky hieu “AG” la mau dwoc thu tai tinh An Giang.

3.2. Khd nang chiu dwgc méi trwong pH thép ciia cdc chiing FLAB

Mot trong nhitng diéu kién dé vi sinh vat dugc ting dung trong cac san pham probiotic 1a kha
ning chiu dugc pH thép cua da day, pH da day cua nguoi dao dong tir 1,5-3,0 [15] Trong 22
chung FLAB nghién ctru, s6 lugng cac chung FLAB déu c6 xu hudng tang ty 1¢ song sot khi pH
moi truong nudi cdy tang 1én (Bang 4). Két qua nghién ctru cho thdy c6 15 ching c6 kha ning
sdng sot trong diéu kién pH tir 1,5 dén 3,0 véi ty 1€ song sot tur 39,0 - 97,5%. Dac biét, chung
AGI1 1a chung vi khuin vuot troi nhét, ty 16 song sot trén 80% & tit ca cac mirc pH khao sat,
khac biét c6 ¥ nghia théng ké véi cac chiing vi khuan con lai v6i mirc y nghia 5%.

Kha ning chiu acid khong chi phy thudc vio gidng va loai vi khuan ma con phu thude rat
nhiéu vao co ché va mdi co ché hoat dong ¢ d6 pH nhét dinh. C6 rat nhiéu co ché dé vi khuan co
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kha nang chiu dung dugc méi truong pH thip nhu ‘bom proton H* ra bén ngoai dé can bang pH
ndi bao nho phirc hop enzyme -ATPase hodc tai c4u triic vo t& bao (hinh thanh mang sinh hoc)
hodc san xuét kiém [16], mot s6 vi khuan chiu acid néi chung va vi khuén sinh acid lactic noi
riéng, cac ching vi khuan nay thudng dugc trang bi mang it tham hon dé giam sy xdm nhép ciia
proton H* vao té bao [17]. Bén canh do, cac chung vi khuén lactic ¢6 thé ton tai ¢ diéu kién pH
thip nho vao co ché dung nap acid dwa trén viéc tiéu thu qua nhidu proton trong té bao chét dé
duy tri can bang pH ndi méi trong mdi trudng acid [16], [18].
Bang 4. Ty 1é song sot cia cac ching vi khudn FLAB phan ldp trong diéu kién pH thap

Ty 1¢ sdng s6t (%) tai cic gia tri pH

- . R

STT Chiing vi khuan 15 2.0 25 30
1 CT1.3 43,27 57,5 61,77 83,3
2 CT2 51,6%f 81,0 80,7° 77,2
3 CT1.4 48,81 61,8% 79,8 97,5°
4 CT4.2 48,6° 45,4° 57,8° 86,2°
5 CT8.2 39,0" 50,0" 60,7°% 52,2™
6 PLI5 63,1° 54,3 74,9™ 81,1"
7 PL1.3 49,4 63,0% 65,5%" 84,9
8 PL4 54,0% 50,5% 62,1%0 83,1°%"
9 DL4.4 43,3 62,0 92,3 88,6
10 PL4.5 0,0 0,0" 0,0" 0,0"
11 PL5.2 0,0' 0,0" 59,1°% 62,3
12 PL8 47,3" 61,6 66,3% 68,7
13 PL8.3 0,0' 52,6 58,5 82,1%"
14 DL8.4 0,0 0,0" 0,0" 0,0"
15 PL8.5 64,4° 75,2° 69,3 81,7%
16 PL9 0,0' 0,0" 0,0" 0,0"
17 AG1.1 0,0' 61,6 56,7° 83,3""
18 AGL.2 0,0’ 56,3%" 56,3° 58,4'
19 AGL.4 57,0 64,3° 74,1™ 91,8%
20 AG4 70,8 74,0° 87,3 89,1%
21 AG11 88,3° 91,9° 93,8° 96,4
22 AG12 75,3 77,5° 93,7 94,0™

Ghi chi: Cac gia tri c6 mau tw giong nhau trong cung mot cot thé hi¢n su khac biét khong co y nghia vé
mat thong ké o murc y nghia 5% theo kiém dinh Tukey

3.3. Khd nang chiu muéi mét ciia cdc chiing FLAB

100 | g3 20 96.42
88.8¢cd 90.8be 88504 89.0bcd 38.5¢d 91.0b 80.5bed

90 86.8°¢ g5 2d

80 72.4¢ 76.4¢8

70 63.4°
60 54.0°

t (%)

50

& song s6

40

T |

30

20

CT2 CT4.2 CT1.3 CT8.2 PL1.4 PL85 PL44 DL13 DLS PL4 PL15 AGl4 AGI2Z AG4 AGIl1
Chiing vi khuin

Hinh 2. Biéu do thé hién ty Ié séng sét ciia cac ching vi khudn FLAB
trong méi truong FYP b6 sung 0,3% muoi mdt
Ghi chii: Cdc gid tri ¢é mau tw giong nhau thé hién s khdc biét khéng c6 y nghia vé mat thong ké & mikc y
nghia 5% theo kiém dinh Tukey
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Két qua thir nghiém cho thay tat ca cac ching FLAB duoc tuyén chon déu c6 kha niang chiu
duoc moi trudong chua 0,3% mubi mat véi ty 1€ séng sot cao tur 54,0 - 96,4%. Trong do, chung
AG11 c6 kha nang khang mudi mat cao nhét véi ty 18 séng sot dat 96,4%, khac biét khong co y
nghia théng ké & muc 5% so v&i chiung CT2 nhung c6 khac biét y nghia thong ké so véi cac
chung vi khuan con lai (Hinh 2).

Tinh nhay cam ctia vi khuan, dic biét 1 vi khuan Gram duong d6i véi mudi mat c6 lién quan
dén sy twong tac truc tiép ctia chiing v6i mang té bao. Cac co ché thai mudi mat da duoc nghién
ctru rong rai & LAB, kha nang tOn tai ca vi sinh vat doi hoi cac co ché bao vé khac nhau nhu cac
bom thai hodc san sinh hé enzyme thiy phan mubi mat (BSH) va [16], [19].

3.4. Khd nang chiu dwgc cac maoi truwong mo phong dwong tiéu hoa ciia cac chiing FLAB

Céc chung vi khuén khi duoc thuong mai thanh san pham probiotic thi chiing s& phai vugt qua
cac yéu td ¢o thé tac dong tidu cuc dén su ting trudng cua hé tiéu hoa nhu moi truong da day bao
gdm pepsin, acid da day va méi truong rudt bao gdm mudi mat, trypsin va pH cao. Do d6, chung
vi sinh budc phai c¢6 kha nang chiu acid va dich mat hoac cac co ché loai trir khac dé ton tai trong
rudt [20] va kha ning khang lai mot sb enzyme dic trung c6 trong hé tiéu hoa [21].

Két qué nghién ctru cho thay ty 1¢ séng s6t cua cac chung FLAB déu c6 su suy giam trong ca ba
loai moi truong rudt non (SU), khoang miéng (ASJ) va da day (SGJ). Tuy nhién ty 1& song sot cua cac
chung FLAB trong ca ba loai mo1 truong nay da so déu dat trén 70% (ngoai trir ching PL4 véi ty 1¢
song sot chi trén 50%) (Bang 5), két qua nay tuong tu véi nghién ciru ctia Zhang va cong su [22].

Bang 5. Ty I¢ song sot cua cdc chung FLAB phdn lap trong hé tiéu hoa moé phong
Ty 1¢ song sét (%)

STT  Chiing vi khuin

Khoang miéng (ASJ) Da day (SGJ) Rudt non (S1J)

1 CT?2 95,73® 78,329 89,707
2 CT4.2 87,0801 90,67% 93,62%¢
3 CT13 88,55 89,74 74,91"

4 CT 8.2 81,63¢ 89,11°¢ 84,73%f
5 PL 1.4 88,13¢0ef0 89,38°¢ 97,312

6 PL 8.5 83,77 88,28% 88,64
7 PL 4.4 94,50% 86,11° 86,52%
8 PL 1.3 88,25°0¢™ 97,512 94,31%
9 PL 8 91,19 97,21° 85,75%"
10 PL 4 56,99" 56,53" 51,00'

11 PL 15 88,60 096,38% 76,179
12 AG 1.4 88,77°f 90,84% 82,45°1
13 AG12 90,11bcc 93,04 88,06
14 AG4 82,95™ 83,60" 87,35%%
15 AG11 98,95 95,31%® 79,06™"

Ghi chu: Cdc gid tri co mau tw giong nhau trong cung logi moi truong thé hién su khdc biét khong cé
nghia vé mat thong ké ¢ mirc y nghia 5% theo kiém dinh Tukey.

Sau khi dugc dua vao co thé vat chil, cac lgi khuan s& phai d6i mit voi tat ca cac yéu t khang
khuan trong da day (pepsin, acid da day va pH thap) va rudt (mudi mat, trypsin), ciing nhu su
kich thich bai nhiét do nhiét d6 bén trong co thé (khoang 37,5 °C), budc cac loi khuin phai c6
kha nang chiu acid va mat hodc cac co ché loai trir khac dé ton tai trong rudt [23]. Nghién ctru
ctia Liu va cong su [24] da chi ra rang kha nang chiu dung trong diéu kién hé tiéu hoa mé phong
cta cac chung LAB la dac hiéu theo tung ching. Theo nghién ctru cuia Derrien va Vlieg [25]
pancreatin co thé c6 tac dong ti€u cuc dén cac té bao probiotic, nhung cho dén nay, co ché hoat
dong ciia loai enzyme nay van chua dugc xac dinh 16 rang. Mic du ty 1¢ séng sot clia tat ca cac
ching FLAB déu trén 80% tai diéu kién khoang miéng nhéan tao (ngoai trir ching DL4) thi dén
diéu kién da day va rudt non ) luong FLAB c¢6 ty 1€ séng sot trén 80% lai suy giam lan luot 1a
13/15 va 11/15 ching khao sat. Két qua trong nghién ctru nay trai ngugc véi két qua ctia Yesica
va cong sy [26] khi cac ching LAB lai bi tac dong manh khi tiép xuc v6i moi truong da day véi
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ty 1¢ song sOt thap hon khi chiing tiép xtic véi méi truong ruét mé phong. Tur cac két qua nghién
cliru da tuyén chon dugc chung FLAB - AGI11 c6 kha nang khang cao trong moéi truong mé
phong duong tiéu hoa gom ASJ véi ty 1€ 98,9%, SGJ véi ty 1€ 95%, S1J voi ty 1€ 79,1% (Hinh 3).

MGoéi truwomg ASJ MGéi treong SGJ MGéi trwong SIJ

Hinh 3. Mdt s6 ciia ching vi khucf(t AG11 trén moi truong FYP agar
Ghi chii: 10%;10™; 10° va 10°® Ia nong do pha lodng huyén phii vi khudn

3.5. Dinh danh chiing FLAB cé tiém ning

Band Thang
size chuan

(bp) 7 7 385 390 395
4 7

BN RN RN R RN R RN RN RN RN NN N RN R RN RN N RN RN RN RN RN RRNRNNnN 1]
GT GCCCAACTTAAT GCTGGCAACTGATAATAAGGGTTGCGCT CGTT GCGGGACT TAACCCAACA GAC

-
C—
600 '000-—
— 4\,&1‘\;‘,"
400" el
600 805 810 615 620 625 L) 635 640 645 850 655 : 860 665 670 675
'0004
200 A A o M A AR AAAAAAA A A A Y TP PP
MV\ NW\/\/\ N\/\M ”‘/\/\ W ‘/\/‘JMMM\/v‘v/J]V\/JV]\"’-’\‘\/I\/V\J‘«/]\/\v‘\/}f‘ﬂ“ﬁv"/\/\‘gV’/\‘QW\%

A B
Hinh 4 Két qua dién di va gidi trinh tw gene ciia ching vi khudn AG11 o
Ghi chu: A: Ket qua dién di trén gel agarose 1% va B: Trinh ty vung gene 16S voi moi tong

Tir két qua nghién ciru trén cho thay ching FLAB - AG11 c6 tiém ning cao dugc tuyén chon
dé tién hanh khuéch dai trinh ty gene 16S rRNA (Hinh 4). Két qua BLAST trinh tu ving gen 16S
trén ngan hang gene NCBI va tir gian dd pha hé cho thdy ching vi khuan AG11 duoc phéan loai
cing nhém véi hai ching vi khuan Lactiplantibacillus plantarum (mi gene NR042394.1) va
Lactiplantibacillus pentosus (md gene NR029133.1) véi d6 tuong dong dat 99,45%, mirc do tin
cdy ciia nhanh dugc thé hién qua chi sb bootstrap 73% (Hinh 5a va 5b), v6i kich thude doan gene
dat 975 bp. Két qua so sanh trinh tyr gene 16S rRNA giita ching AG11 va cc ma gene trén NCBI
cho thy s6 nucleotide bao ton 1a 817/869 va sb nucleotide bién ddi 1a 51/869 (Hinh 5¢).

L. pentosus va L. plantarum déu 1a vi khuan lactic c6 tiém nang sinh hoc, ching 1a nhing loai
riéng biét nhung c6 mdi quan hé gan giii. Tuy nhién, L. plantarum dugc nghién ciru rong rii hon
va dugc biét dén véi cac dic tinh probiotic da dang. Ca hai loai déu co thé gop phéan vao stc khoe
dudng rudt, nhung L. plantarum di dwoc chirng minh 1 ¢6 nhiéu loi ich strc khée tiém ning hon
[27] va [28]. Cho dén nay, Lactiplantibacillus plantarum da dugc bao cao 1a loai FLAB tir cac
ngudn giau fructose, bao gdm ca con tring nhu ong [29]. L. plantarum, ngoai viéc 1a mot loai vi
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khuén probiotic c6 dac tinh tt, con 12 mot vi sinh vat da nang voi kha nang cai thién cac dac tinh
chirc nang cua thyc pham 1én men, mang lai nhidu ing dung khac nhau trong nganh cong nghiép
thyc pham [30], [31]. L. plantarum dugc tim thdy 6n dinh ¢ nhiéu ngudn khac nhau, chung c6
kha nang cai thién chat luvong dinh dudng [32], hoat tinh chbng oxy héa va dic tinh huong vi cua
thuc pham cung véi hoat dong khang khuédn [33], giam cac hop chit khong mong mudn va cai
thién thoi han st dung [32]. Bén canh d6, bacteriocin cua L. plantarum dugc coi chét bao quan
sinh hoc va dugc chimg minh an toan dé sir dung trong nganh cong nghiép thyc pham [34].

Description Scientific Name SMax Tatal | Query - Par. | Acc. Accession

- - core Score Cover value Ident Len

- - - - - -
Lactiplantibacillus plantarum strain NRRL B-14768 168 ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1474 NR_042394.1
Lactiplantibacillus paraplantarum strain DSM 10667 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1502 NR_025447.1
Lactiplantibacillus plantarum strain CIP 103151 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1527 NR_104573.1
Lactiplantibacillus plantarum strain NBRC 15891 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1492 NR_113338.1
L lantibacillus pentosus strain 124-2 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1519 NR_029133.1
Lactiplantibacillus plantarum strain JCM 1149 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1519 NR_115605.1
Lactiplantibacillus plantarum strain NBRC 15891 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1454 NR_112690.1
Lactiplantibacillus plantarum strain JCM 1149 168 ribosomal RNA, partial sequence Lactiplantibacillu... 1637 1637 100% 0.0 99.45% 1466 NR_117813.1
Lactiplantibacillus pingfangensis strain 382-1 16S ribosomal RNA, partial sequence Lactiplantibacillu... 1631 1631 100% 0.0 9933% 1425 NR_179289.1

(@)
AG11
NR 042394.1 Lactiplantibacillus plantarum

NR 029133.1 Lactiplantibacillus pentosus

0.002
0.001

b3[~ NR 042254.1Lactiplantibacillus argentoratensis

0.001
~ NR 179289.1 Lactiplantibacillus pingfangensis
0.016

99

0.004
0_1:,7 NR 125561.1 Lactiplantibacillus mudanjiangensis
0.007 5712 NR 145899.1 Lactiplantibacillus herbarum

NR 042676.1 Lactiplantibacillus fabifermentans

0.012
NR 180290.1 Levilactobacillus fujinensis

0.032

- NR 042087.1 Pediococcus damnosus

008 002 o0t 000 Genetc Distance

(b)

M M12: Sequence Data Explorer (AG11_Aln (1).fas)

Data Display Search Groups Highlight Statistics Windows Help
B S Em T cves -4 |2 S(m-

ame A6 TGGCAAGCGT -GTCCGGATTTAT-GGGCGTAAN-CGAGCGCAGGCGGT
[]1. AG11 Timmed
[] 2. NR 029133.1:538-1438 Lactiplantibacillus pentosus strain 124-2 165 ribosomal RNA partial sequence P S ¥ < IO
[] 3. NR 042087.1:558-1458 Pediococcus damnosus strain DSM 20331 165 ribosomal RNA partial sequence || . . . . . . . . . TA . e T cAGB
4.NRU42254‘1.53F—1438 Lactiplantibacillus argentoratensis strain DKO 22 16S ribosomal RNA partial sequence  |.|. . . . . . . . . . UMc coococooacolloaonooonall@ooacaaoonananad
MS. NR 042394,1:531-1431 Lactiplantibacillus plantarum strain NRRL B-14768 165 ribosomal RNA partial sequence [.|. . . . . . . . . . T. .. ... T. . ... AG. . oL

NR 042676.1:545-1445 Lactiplantibacillus fabifermentans strain LMG 24284 165 ribosomal RNA partial sequence]. | . . . . . . . . . . ] . [ T L AGL
NR 125561.1:506-1406 Lactiplantibacillus mudanjiangensis strain 11050 165 ribosomal RNA partial sequence o T T AG. .

NR 145899.1:505-1372 Lactiplantibacillus herbarum strain TCF032-E4 165 ribosomal RNA partial sequence L TAL L T L AG. .

] 9. NR 179289.1:495-1395 Lactiplantibacillus pingfangensis strain 382-1 165 ribosomal RNA partial sequence T . AG. .

[#] 10. NR 180290.1:499-1400 Levilactobacillus fujinensis strain 218-6 165 ribosomal RNA partial sequence R | ... .T........AG

(©
Hinh 5 Két qua dinh danh ciia chiing vi khudn AG11
(a) Két qua BLAST trinh tir gene trén ngan hang gene NCBI;
(b) Cay phan loai loai; (c) So sanh trinh tw gene bang phan mém MEGA 12

4. Két luan

Két qua cua nghién ctru da phan lap dugc 22 ching FLAB, tuyen chon dugc 15/22 ching vi
khuan c6 kha ning séng tbt trong moi truong pH thip voi ty 1¢ séng sot dao dong tir 39% dén
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97,5%. Trong d6 tat ca cac chung vi khuan c6 kha niang chiu dugc méi trudng c6 bo sung 0,3%
mudi mat va ¢ 9 chung FLAB c6 kha nang khang lai ca ba loai moi truong duorng rudt mo
phong, voi ty 1¢ song sot déu trén 80%. Pic biét, chung vi khuan AG11 1a chung vi khuan day
tiém nang khi dat ty 1¢ séng sot & pH tir 2 dén 3 déu trén 90%, c6 kha nang chiu duoc mudi mét,
mdi truong md phong khoang miéng, da day va rudt non vdi ty 1€ song sot dat 1an luot 12 96,4%;
98,9%; 95% va 79,1%. Két qua giai trinh tu doan gen 16S rRNA cho thay ching vi khuan AG11
la chung Lactiplantibacillus plantarum va Lactiplantibacillus pentosus v&i do tuong ddng 1a
99,45%. Véi két qua nghién ctru ndy, ching vi khuan Lactiplantibacillus AG11 1a ching vi
khuén tiém nang trong img dung san xuat cac san pham probiotic trong twong lai.
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