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ABSTRACT

The study was carried out with the purpose of isolation and selection of lactic
acid bacterial strains which have highly antibacterial activity from fermented
small melon (Cucumis melo L.). This was the basis for the improvement and
enhancement of the quality of fermented products. Lactic acid bacteria (LAB)
was isolated from fermented small melon at various fermentation periods. It was
found that 19 isolates had opalescent or milky white colonies, rod cells,
spherical and chain cells and exhibited a clear zone and growth on MRS agar
supplemented with CaCQOs. Only 9 strains showed good inhibition zone
diameters on agar when Bacillus subtilis; Salmonella enteritidis; Escherichia
coli and Staphylococcus aureus were used as indicators for detection of
antagonistic activity. The strains which exhibited the widest zones of inhibition
against all the indicator were L22, L61, L64 and L123. Using 16s rDNA
sequence analysis, L22 was identified as P. acidilactici, while L123, L61, L64
were similar levels over 99% of the 16S rRNA gene sequence with Lactobacillus
plantarum, Lactobacillus fermentum and Lactobacillus brevis, respectively.

TOM TAT

Nghién cvuu dwoc thuc hién voi muc dich phan ldp cac dong vi khudn 1én men
lactic hién dién trong dwa 1é non (Cucumis melo L.) muéi chua va tuyén chon
dong 0 kha nang khang khuan cao. Vi khudn acid lactic (LAB) dwoc phan lap
tir cde mau dwa 1é non muéi chua ¢ cdc ngdy lén men khac nhau. Két qua di
phan lap dwoc 19 dong co khudn lac tring duc hodc trdng nga, té bao hinh que,
hinh cau don hodc chudi, Gram duong, khong di dong, catalase va oxidase am
tinh, ¢é viing phdn gidi ré va phdt trién trén méi truong MRS cé bé sung CaCOs.
Trong d6, 9 dong c6 kha nang sinh bacteriocin khing 4 dong vi khudn chi thi
(Bacillus subtilis; Salmonella enteritidis; Escherichia coli and Staphylococcus
aureus). Cdc dong cé duwong kinh vong khang khudn I6n va khdc biét ¢é ¥ nghia
thong ké véi cac dong khdc la dong L22, L61, L64 va L123. Tién hanh dinh danh
bang ky thudt sinh hoc phéan tit, sir dung ky thudt gidi trinh tw 16S rRNA, dong
L22 duwoc xac dinh la Pediococcus acidilactici, ba dong vi khudn L61, L64 va
L123 ¢6 mikc dg twong dong trén 99% vé trinh tu gen 16S rRNA lan lwot véi cic
dong Lactobacillus plantarum, Lactobacillus fermentum va Lactobacillus brevis.

Trich din: Huynh Ngoc Tam, Tran Thanh Tric, Nguyén Vin Mudi va Ha Thanh Toan, 2016. Phén lap va
tuyén chon dong vi khuan lactic c¢6 kha nang khang khuan tir dua 1€ non (Cucumis melo L.) muodi
chua. Tap chi Khoa hoc Truong Pai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 1): 18-24.

1 GIOI THIEU

Mubi chua rau qua la bién phap bio quan
truyén thong dugc st dung nhiéu & cic nudc

phuong Poéng va nhiing nu6e chua phat trién trén
thé gioi (Arimah ef al., 2014). O Viét Nam, cac
loai rau muodi chua thuong dugc san xuat theo quy
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mo thu cong tai gia dinh, qua trinh 1én men dugc
thuc hién trong diéu kién tu nhién nén chét luong
san phim thuong khong on dinh, cac thong s k¥
thuét anh huong dén qua trinh 1én men chua duoc
xac dinh r5. D4i voi san pham 1én men, vi sinh vat
1a mot trong nhitng nhan t& quan trong c6 anh
hudng rat 16n dén chét luong san phim (Nguyén
Van Muoi va cty., 2013). Pén nay chua c6 nghién
ctru cong bd vé su hién dién cua vi khuén lactic
trong san pham dua 1é mudi chua sau qua trinh lén
men. Vi vay, viéc phan lap va xac dinh loai vi
khuén tham gia vao qua trinh chuyen hoa duong tur
loai nguyén liéu dua 1€ 1a can th1et nhdm cung cp
va bd sung thong tin khoa hoc vé san phim rau qua
1én men lactic nay.

Céc nghién ctru trong nhirng thap nién gn day
cho rang nhom vi khuan sinh acid lactic (LAB) ¢6
tiém nang bao quan thuc pham nho kha nang san
sinh cac chat khang khuan trong qué trinh sinh
trudng va phat tr1en (Bernet-Camard et al., 1997).
Nghién ctru san xuit cac chat bao quan thyc pham
theo hudng sinh hoc phan Ién déu tap trung vao
bacteriocin cia LAB do tinh chat an toan ddi voi
con nguoi va ca dong vat. Diéu nay da cho thiy
kha nang mg dung ngudn LAB dugc phan lap tir
cac san phim 1én men truyen thong vao viéc ché
bién va bao quan thyc pham vi c6 kha ning sinh
bacteriocin cao. Nghién ctru nay dwgc thyc hién
v6i muc tiéu phan l1ap, tuyén chon va nhan dién
ngudn vi khudn lactic c6 kha nang sinh chat khang
khuén tir dua 16 mudi chua, nhim cung cdp va bod
sung thong tin khoa hoc vé san phdm rau qua lén
men lactic nay.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuong tién

Mau dua 1¢ non dugc thu hoach tir khu thuc
nghiém nong nghiép, B6 mon Khoa hoc cdy trong,
Truong Pai hoc Can Tho. D6 tudi thu hoach trung
binh tir 6+12 ngay tinh tir khi dwoc thu phan, khoi
lugng trung binh tir 80+150 g/trai.

Hoa chit: moi truong de Man Rogosa and
Sharsp (MRS agar va broth) cia An Do; nudc mam
— peptone; hoa chat dung trong nhudém Gram;
thudc thir oxidase, catalase.

Bén dong vi khudn gdy bénh dugc st dung
trong nghién ctru gdm hai vi khuin Gram am
(Escherichia coli — ATCC 25922 , Salmonella
enteritidis — ATCC 13076); hai vi khuan Gram
duong (Staphylococus aureus — ATCC 25923,
Bacillus sultilis — ATCC 25924).
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2.2 Phwong phap nghién ciru
2.2.1 Phwong phdp chuan bi dwa 1 non muéi
chua

Mau dua 1é duoc xir 1y so bd (cit bo cuéng, loai
bo canh hoa con sét lai), lwa chon trai co khoi
luong nam trong khoang tir 80+150 g/trai va dem
chan & nhiét d6 75°C trong thoi gian 3 phut. Ti 16
khéi lugng nguyén liéu va nudc chin 1a 1 kg
nguyén ligu/10 lit nuGe chan. Sau d6, dung nuédc
sach dé 1am ngudi, dé rdo va cho dua 18 non vao
dung cu 1én men. B6 sung dung dich nude mudi
NaCl 4% da thanh tring dé ngudi, ti 16 nguyén liéu
va dung dich mudi 1a 1: 1,5 (w/v). Tién hanh lén
men & nhiét do phong (30+2°C) vdi thoi gian 1én
men 12 ngay (Nguyén Van Mudi va ctv., 2013).

Thanh phan héa 1y ban dau cia dua 1& non va
san pham mudi chua (sau 12 ngay 1én men) duoc
x4c dinh theo cac phuong phéap tiéu chuan, bao
gdm d¢ 4m (%, NMKL s6 57-1994), acid tong sb
(%, TCVN 4589-1988), dudng tong sb (%, TCVN
4594-1988) va vitamin C (mg%, phuong phap
Muri).

2.2.2 Phan lap vi khudn lactic tir dwea 1é non
muoi chua

Qué trinh 1én men lactic tir rau qua gom 3 giai
doan déu, giai doan chuyén hoa chinh va giai doan
két thuc qua trinh 1én men khi pH san pham dat tir
3,3+3,5. Cac miu mudi chua bao gdm dua 18 va
dich 1én men & cac ngay 1én men thir 2, 4, 6, 8, 10
va 12 (két thuc qua trinh 1én men), dugc xay
nhuyén bang may xay mau dé dong nhat miu. Tién
hanh pha lodng dén 10 va cho 0,1 mL mau vao
dia petri chira moi truong MRS agar c¢6 bd sung
0.3% (w/v) CaCOs (Hwanhlem et al, 2011), 0
trong diéu kién yém khi ¢ 37°C trong 24 gid. Sau
khi ting sinh, pha loing mau & d¢ pha loang 107
va tiép tuc 1éy 0,1 mL mau pha lodng ciy vao moi
truong MRS agar u 37°C trong 24 gio. Xac dinh
cac dic diém ban dau v& hinh thai, mau sic cua vi
khudn hién dién (Arimah et al., 2014). Qua trinh
cdy chuyén trén dia dwoc l3p lai nhiéu 1an cho dén
d6 thuan duoc xac dinh. Cac khuan lac ndy nam
trén duong cy chuyén, khong 13n véi nhimg khuan
lac ¢6 hinh thai va mau sic la. (Lé Thi Thuy Trang
va Pham Minh Nhut, 2014; Ngbé Thi Phuong Dung
va ctv., 2011).

Vi khuan lactic dugc xac dinh khi nhiig dong
phén 1ap c6 hinh tron hoac hinh que, khong sinh
bao tir, Gram duong, catalase am tinh, oxydase 4am
tinh va phan giai dugc CaCOs (Abee et al., 1999;
Ngo6 Thi Phuong Dung va ctv., 2011).
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2.2.3 T wyén chon dong vi khudn lactic ¢é tinh
khang khuan cao

Chuén bi dich huyén phu cua dong chi thi di
dugc nudi cdy qua 24 giod véi mat sb 10° té
bao/mL. Dong 10% dung dich vi khudn nay vao
moi trudng nude miam - peptone 2% agar & 50°C
va tién hanh d6 dia. Nhiing giéng nho co dudng
kinh 6 mm dugc tao ra trén mat moéi truong bé“mg
thanh kim loai v6 trung (Schillinger et al., 1989).

Nhing dong vi khuan lactic da phat trién trong
2 mL MRS long duéi didu kién yém khi trong 48
gio, ly tam 8.000 rpm trong 15 phut ¢ 4°C. Lay
phin nuéc trong cia dung dich sau ly tam. biédu
chinh dung dich vé& pH 6,5 bang NaOH 0,1 N va
trlt lanh ¢ 4°C. Thu dugc dung dich ¢6 kha nang c6
bacteriocin thd. Lay 80 uL dung dich bacteriocin
tho nhé vao mdi giéng cua dia thach da chira dong
vi sinh vét chi thi. Tién hanh 0 mau & 4°C trong 15
phiit cho dung dich trong giéng khuéch tan. Sau do,
dia dwoc i & 37°C cho vi khuan chi thi phat trién.
Hoat tinh khang khuan cta cac dong vi khuan phén
lap dugc tinh bang dudng kinh vong khang khuén.
So sanh, chon lya cac dong vi khuén lactic ¢6 kha
ning tao ra duong kinh vong khang khuan ¢ mirc
trung binh va cao d6i v6i 4 dong vi sinh vét chi thi
(Hwanhlem et al., 2011), cu thé:

— Salmonella enteritidis: tod 15 mm (trung
binh) dén > 40 mm (khang khuan tot).

—  Escherichia coli: tir 15 mm (trung binh) dén
> 50 mm (khang khuan tdt).

— Staphylococus aureus:
khuén t6t).

— Bacillus sultilis: duong kinh vong phan giai
tir 5 mm thé hién c6 kha ning khang khuan.

2.2.4 Dinh danh dong vi khudn lactic bang
phuwong phap giai trinh tw 16S rRNA

tr 20 mm (khang

Xéc dinh loai ciia dong vi khudn d phén 1ap ¢
kha nang khang khuan cao nhat bang ky thuat sinh
hoc phan tir, st dung k¥ thuat giai trinh ty 16S
rRNA véi cip mdi (cua Hoa Ky).

+Primer (1492R):
5’-TACGGTTACCTTGTTACGACT-3’
+Primer (27F):
5’-AGAGTTTGATCCTGGCTC-3’

San phim PCR dugc tinh sach va xac dinh trinh
ty trén may doc trinh ty ABI 3130XL. Cac trinh ty
duoc so sanh véi trat tuy 16S rRNA cua cac loai
dugc xac dinh trong ngan hang gen NCBI dé xac
dinh dén tén loai (Sambrook and Russell, 2001).
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2.3 Phwong phap xir Iy s6 li¢u

S lidu dugc thu thap va xir Iy bang phin mém
thong ké Statgraphics Centrution 16.2. Phan tich
phuong sai (ANOVA) va kiém dinh LSD dé két
ludn vé su sai khac gitra cac nghiém thirc. Sir dung
phin mém Blast N dé so sanh twong ddng gitra cac
dong vi khudn trong ngan hang dit liéu NCBI.

3 KET QUA VA THAO LUAN

3.1 Thanh phin héa Iy co ban ciia dwa I& non

Thanh phan nguyén liéu la mét trong nhimng
yeu t6 quan trong quyét dinh dén chét lugng san
pham mudi chua. Cic thanh phan hoéa 1y cua
nguyén liéu dugc trinh bay & Bang 1.

Bang 1: Thanh phin héa 1y co ban ciia dwa 1@
non trwdéc va sau 1én men (*)

Nguyén li§u Sau Ién
ban dau men
93,17+0,15 85,2340,24

0,14+0,05 0,57+0,09

Chi tiéu
Do am (%)
Ham lugng acid tong so

(%)

Ham leong dudng tong 3.6 07 0.22:0,05
Sé (%) b b b b
Ham luong vitamin C, 8594027 2.42+0.06
(mg%) b b 2 b

(*) Két qud la trung binh ciia 5 lan phan tich

Két qua phan tich & Bang 1 cho théy, dua 1é c¢6
do Am trung binh cao, dat gia tri 93,17%. Ham
luong acid toan phin cia dwa 18 thip tir
0,11+0,13%, ham lugng acid nay phu hop cho su
phat trién ban dau cua nhém vi khuan lactic
(Battcock and Azam-Ali, 2001). Ham lugng duong
trong dua 1€ non 1a 1,73% va dd cho sy hoat dong
ciia nhom vi khuan latic. Theo Tran Minh Tam
(1998), luong dudng thich hop cho mudi chua rau
qué vao khoang 1,5+3%. Ham lugng vitamin C cao
nhit & mau c6 c& khdi luong 80+150 g (10,59
mg%) va thap nhit & mau 16n hon 150 g/trdi (5,23
mg%). Nhin chung, thanh phin héa hoc ciia dua 18
tuong dbi thich hop cho qué trinh mubi chua. Sau
12 ngay 1én men trong dung dich 4% NaCl da tao
san pham c6 chit lwong t&t véi mau séc, huong vi
dac trung, do gion cao hon cac san phém 1én men
cung loai, diéu nay cho thiy c6 sy hoat dong tét
ctia cac vi khuan lactic tham gia vao qua trinh 1én
men. Viéc phan 1ap cac dong vi khuan lactic hién
dién tham gia vao qué trinh mudi chua dua 1& non
can duoc thyc hién.

3.2 Phan lap cac dong vi khuén lactic hi¢n di¢n

Két qua da phan 1ap duge 19 dong vi khuén véi

céc ddc diém nhu vi khuan Gram duong, khong di
dong, khong sinh bao tu, khong phan ung indole,
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sinh acid lactic va phan giai CaCOs, catalase va
oxidase am tinh (Do Thi Tuyét Nhung va ctv.,

a) Thir tinh bot

b) Vong phdn gidi casein

S6 chuyén dé: Nong nghiép (2016)(1): 18-24

2014; Arimah et al., 2014).

¢) Vong phdn giai pectin

Hinh 1: Kha ning sinh enzyme ngoai bao phan giii ctia dong vi khuin da phan lap

Bang 2: Pac diém hinh thai cia cac dong vi
khuan phan lap

Ngay Dong phén Hinh thai té bao vi

1én men lap khuén
) L21 Que ngén
L22 Cau ket doi
L41 Cau don
4 L42 Que ngin
L43 Que dai
L6l Que ngin
L62 Que dai
6 L63 Cau don
Lo4 Que ngin
L65 Céu két d6i, xép chudi
g L81 Que ngz“:m
L82 Que ngan
L101 Que dai
10 L102 Que ngin
L103 Cau don
L104 Cau két doi, xép chudi
L121 Que dai
12 L122 Que dai
L123 Que ngén

Két qua & Bang 2 cho thiy cac khu?ln lac cta
cac dong vi khuan c6 dang hinh que ngan hay dai,

¢6 mot s6 vi khudn hinh cau don, két d6i xép thanh
chudi. Két qua khao sat cac dic tinh sinh 1y sinh
hoa cho thdy, cic dong vi khuén sau khi tuyén chon
so bo déu mang cic dic diém: khong di dong,
khong sinh bao tir, khong phan ung indole, sinh
acid lactic va phan giai CaCOs, catalase va oxidase
am tinh (P& Thi Tuyét Nhung va ctv., 2014;
Arimah et al., 2014).

Ngoai ra, cac dong vi khudn phan 1ap dugc déu
cho két qua duong tinh v6i amylase nén c6 kha
nang phan giai tinh bot, khong c6 phan tmg chuyén
sang mau xanh tim khi nhé dung dich lugol vao
mdi truong nudi tdng sinh chira tinh bot. Kha ning
phan giai casein va pectin dwoc khio sat bing
phuong phap duc 16 méi truong thach dia (Hinh 1).

Sau 48 gio nudi cdy, su phat trién cua vi khuan
lactic trén moi truong cod bo sung cac co chat khac
nhau da tao thanh vong phéan gidi xung quanh 10
duc, di€u nay khang dinh vi khuan lactic phan lap
dugc déu co kha nang phan giai casein va pectin.

3.3 Kha niing khang véi vi khun chi thi va
sinh enzyme ngoai bao

Két qua khang vi khuan chi thi cta cac dong vi

khuén lactic phan lap tir mot sé san phdm 1én men
duogc thé hién & Bang 3.

Bing 3: Vong khang vi khuén chi thi ciia cac dong vi khuin lactic

Done phan 13 E. coli Salmonella enteritidis S. aureus B. subtilis

gphaniap A rcc 25922 ATCC 13076 ATCC 25923 ATCC 25924
L22 27.27+1,784 25,98+1,934 16,76+1,674 7,40+1,62°
L41 5,80+1,55% 8,11£1,122 9,76+0,87¢ 4.,46+0,70°
L6l 46,81+2,31F 34,93+1,49¢ 27,84+1,83" 13,45+1,77¢
L63 8,301,842 6,301,092 5,500,982 5,30£0,96%
L64 21,69+2,33¢ 15,41+1,88¢ 19,85+2,45¢ 9,84+1,394
L65 6,83+1,35% 8,601,142 9,09+1,46% 4,49+1,48°
L103 6,45+0,90° 11,52+0,67° 4,89+1,59° 7,850,744
L104 10,90+1,31° 7,65+1,042 6,84+1,30% 7,23+1,72b¢
L123 35,36+2,42° 43,05+1,75° 35,25+2,04¢ 17,3241,35¢

Cdc chir cdi khdc nhau trong cung mét cot biéu thi su khdc biét ¢é y nghia cua cac nghiém thirc khdo sat theo kiém dinh

Duncan ¢ mirc do tin cdy 95%
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Két qua tir Bang 3 cho thiy, trong 19 dong vi
khuan phén 1ap, c6 9 dong thé hién tinh khang
khuan véi ca 4 dong vi sinh vét chi thi. Trong do,
dong L123 c6 hoat tinh khang khuan manh véi cac
dong vi sinh vét chi thi, cu thé dbi v6i Salmonella
enteritidis, 1123 thé hién duong kinh vong phan
giai > 40 mm, dat 3525 (> 20 mm) dbi véi
Staphylococus aureus, 17,32 mm trong trudng hop
khang hoat dong cua Bacillus sultilis va thudc
nhém khang khuan trung binh ddi v6i Escherichia
coli (35,36 mm), ké dén 1a L61, L22 va L64. Té
bao vi khuan lactic da chira sin cac hop chit cé
tinh khang khuén nhu reuterin, reutericyclin, acid
2-Pyrrolidone-5-carboxylic va khi ching sinh
truong da tao ra thém nhitng thanh phin khang
khuén khac bao g6m acid lactic, bacteriocin, COa,
H>0: va diacetyl (Smita et al., 2014). Diéu nay gop

L64 L6l

1500 bp
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phin khing dinh tiém ning st dung nhu mot
probiotic cua cac dong LAB vira phan 1ap tir dua 1€
non. Nhitng dong vi khuan phan 1ap tr mau L22,
L61, L64 va L123 c6 tinh khang khuan cua
bacteriocin manh hon cac dong phan lap tir cac
ngay 1én men khac.

3.4 Nhin dién dong vi khuin bing k§y thuat
sinh hoc phéan ti

Bén dong vi khuan lactic da dugc tuyén chon
dé dinh danh & mic d6 gidng dya vao phucmg phap
phé dién di. Két qua thu nhan cho thy, vi khuan
lactic phan lap tir dua 1& non mudi chua bang rd
duy nhat cho mdi dong vi khuan trén gel dién di
v6i kich thude doan gen khoang 1.500 bp. Két qua
pho dién di ciia 4 dong vi khuan thé hién & Hinh 2.

Ladder BC«(+) L123 L22 BC(-)

Hinh 2: Phd dién di ciia gen 16S rRNA ciia 4 dong vi khuin va Ladder 100 bp plus

Bén dong vi khuin dugc dinh danh bing
phuong phap giai, phan tich trinh ty gen 16S rRNA
va so sanh két qua trén ngan hang gen NCBI bang

phin mém Blastn cua 4 dong L22, L61, L64 va
LE123 duoc thé hién Bang 4.

Bing 4: So sanh két qua giai trinh ty trén ngin hang gen NCBI
Miu Mi gen Cic dong so sanh S6 base  Pd twong d("ing Loai xac dinh
L123 CP012650.1  L.plantarum strain HFC8 497 99% L.plantarum
L22 KP742817.1 P. acidilactici strain E2-Pa 594 99% P. acidilactici
L6l  CP005958.1 L. fermentum F-6 590 100% L. fermentum
L64 AP012167.1 L. brevis KB290 538 100% L. brevis

Két qua tir Bang 4.18, bon dong c6 mirc do
tuong ddng vé trinh tyr gen 16S rRNA vdi cac dong
vi sinh vat: Lactobacillus plantarum; Pediococcus
acidilactici; Lactobacillus fermentum,
Lactobacillus brevis. Cac dong vi khuan duogc dit
tén twong ung l1a L. plantarum L1123, P. acidilactici
L22; L. fermentum L61; L. brevis L64. Trinh tu

22

gene 16S rRNA cua dong L22, L61, L64 va LE123
duogc thé hién ¢ Bang 5.

Nhu vay, bén dong vi sinh vat phan lap da dugc
nhan dién bang k¥ thuat sinh hoc phan tir déu la
thudc gidng vi khuan lactic. Nghién ctru vé hé vi
sinh vét hién dién trong san phém 1én men cho th'?iy
vi khuan sinh acid lactic chiém wu thé ting nhanh
trong su6t qué trinh 1én men.
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Bang 5: Trinh ty gene 16S rRNA ciia 4 dong vi khuén

Mau

Trinh tw gene 16S rRNA ciia dong 1.22, .61, 64 va LE123

L123

1 CTTTTGATAC TTTCGTGATC GGTAAAGGCA ATCAAATGGC CCATGCCGCT
51 GCGTTAGTTG TGTCGGAAGA ACCCGGCACC ATGTATAATC CGTTGTTTTT
101 CTACGGGGGC GTTGGTCTGG GAAAAACCCA CCTAATGCAC GCTATCGGTA
151 ACAAATTGTT AGAAACCGAT CCGACTAGTA ACATTAAATA TGTGACTAGC
201 GAATCTTTTA CGAATGAATT AATTAATGCC ATTCAAACTA AAAAACAGGA
251 GGCGTTCCGC GAAGAATATC GGAACGTTGA CCTGTTATTA GTCGACGACA
301 TTCAATTTTT TGCCAATAAG GAAGCAACCC AAGAAGAGTT CTTCCATACA
351 TTTAATGCTT TATATGAAGA TGATAAGTAA ATCGTGCTTA CATCCGATCG
401 CTTACCGAAC GAAATTCCGC AACTCCAAGA TCGCCTAGTT TCTAGGTTTA
451 ACTGGGGATT ATCCGTTGAT ATTACCCCAC CTGATCTCGA GACGCGG

L22

1 GGACGGGTGA GTACCACGTG GGTAACCTGC CCAGAAGCAG GGGATAACAC
51 CTGGAAACAG ATGCTAATAC CGTATAACAG AGAAAACCGC CTGGTTTTCT
101 TTTAAAAGAT GGCTCTGCTA TCACTTCTGG ATGGACCCGC GGCGCATTAG
151 CTAGTTGGTG AGGTAACGGC TCACCAAGGC GATGATGCGT AGCCGACCTG
201 AGAGGGTAAT CGGCCACATT GGGACTGAGA ACGGCCCAGA CTCCTACGGG
251 AGGCAGCAGT AGGGAATCTT CCACAATGGA CGCAAGTCTG ATGGAGCAAC
301 GCCGCGTGAG TGAAGAAGGG TTTCGGCTCG TAAAGCTCTG TTGTTAAAGA
351 AGAACGTGGG TGAGAGTAAC TGTTCACCCA GTGACGGTAT TTAACCAGAA
401 AGCCACGGCT AACTACGTGC CAGCAGCCGC GGTAATACGT AGGTGGCAAG
451 CGTTATCCGG ATTTATTGGG CGTAAAGCGA GCGCAGGCGG TCTTTTAAGT
501 CTAATGTGAA AGCCTTCGGC TCAACCGAAG AAGTGCATTG GAAACTGGGA
551 GACTTGAGTG CAGAAGAGGA CAGTGGAACT CCATGTGTAG CGGT

L6l

1 ACAAAAACTT AATTGCTCCG GCAAAACCCC TCGACTTCGC TAACGGCAGG
51 CTTCGCATCC AGCTGCCCTC CCAGTACCAC CGCGACTTTT GGGAGCAGCT
101 GACCGACCAG GTCGTCGAAA TCGTCTACCA ACGCACCGGC CAAGAAATTC
151 GCCCGGACTA CGTGTTGGCA ACCGATCCGA CCCCCCTGGC CCAAACGCCG
201 CCCCGGCCAC AGTCGACCTT TAAAGAGGAA ACGCCCCTCA ACCCGGAGTA
251 CACCTTCCAA ACCTTCATTG AAGGACGTAG CAACATGATG GCCTACGCTT
301 CAGCCTTTGC GGCTTCCGAG TCCCCGGGTG ACCAGTACAA CCCGCTCCTG
351 ATTTACGGGG GCGTCGGCCT AGGCAAGACC CACTTGATGC AAGCCATCGC
401 TAACAACATG AAGTTTCACA ACCCTAGCGT ACGGATCAAG TACGTAACCA
451 GCGAAAACTT CATGAACGAC TTCGTTAACT CGATTAAATC CGGGACCCAA
501 GAGGAGTTCC GCCGCGAATA CCGCGACCTC GACGCCCTCT TGGTCGACGA
551 TATTCAGTTC TTCGCCTCCA AGGGGGAGAC GCAAACCGAA

L64

1 TTCTCGAAAA TGAACGTCAG CAACAGGCCA CCTTAAAAGC CAAAACCGCA
51 CCCGTTGCGG CTGGCGAACC GGTTGAACCG ACACCCACGT TTATGAAAGA
101 AACGGCGTTG AATTCCCGCT ACACATTTGA CACCTTTGTC ATCGGAAAAG
151 GCAACCAAAT GGCCCATGCT GCGGCCTTGG TGGTCTCTGA AGAACCCGGC
201 GTGATGTACA ATCCGCTCTT CTTCTATGGT GGCGTTGGTC TGGGCAAGAC
251 CCACTTGATG CACGCGATCG GCAACAAAAT GTTAGAAGAT CGCCCCGACA
301 CCAAAGTTAA ATACGTGACT AGCGAAGCCT TCACGAATGA CTTTATTAAT
351 GCGATTCAAA CTCGGACGCA GGAGCAGTTT AGACAGGAGT ATCGTAACGT
401 TGATCTGCTG CTGGTCGATG ATATTCAGTT CTTCGCTAAT AAGGAAGGAA
451 CCCAAGAGGA GTTCTTCCAT ACGTTTAATG CGCTCTATGA TGATGGTAAA
501 CAAATCGTGC TCACCTCAGA TCGCTTACCC AACGAGAT
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4 KET LUAN

Tir quy trinh ché bién dua 1& non mudi chua
bang phuong phap 1én men ty nhién di phéan lap
dugc 19 dong vi khuan thé hién cac dic diém sinh
hoéa cta vi khuén acid lactic: Gram duong khong di
dong, khong sinh bao tir, khong phan ng indole,
sinh acid lactic va phan giadi CaCOs, catalase va
oxidase am tinh. Trong d6, 9 dong c6 kha nang

23

sinh bacteriocin khang lai vi khuan chi thi
(Salmonella enteritidis, S. aureus, B. subtilis va E.
coli), 4 dong L22, 161, L64 va LE123 c6 kha nang
khéng lai hoat dong cta ca 4 dong khuén chi thi &
mic trung binh va cao. Viéc sur dung k¥ thuat giai
trinh ty 16S rRNA cho thdy, dong L22 duoc xac
dinh 1a Pediococcus acidilactici, ba dong vi khuén
L61, L64 va L123 c¢6 mirc d6 twong dong trén 99%
vé trinh ty gen 16S rRNA lan lugt véi cac dong
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Lactobacillus plantarum, Lactobacillus fermentum
va Lactobacillus brevis. Cac dong vi khuan c6 dic
tinh probiotic tir nhitng ngudn nay con co thé sir
dung trong cac ché phdm sinh hoc néu duoc nghién
ctru ¢6 hé thong.
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