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Tap chi Khoa hoc s6 21 (8-2016)

PHAN LAP VA TUYEN CHON VI KHUAN ACID LACTIC
CO KHA NANG UNG DUNG TRONG LEN MEN NUGC PU bU
e L& Ngoc Tram Anh®, Bang Tri Trung®, Nguy&n Ngoc Thanh®),
Bui Hoang Bang Long®, Ngbé Thi Phwong Dung®, Huynh Xuan Phong®
Tém tat

Nghién cuu dwoc thyc hién nham muc dich phan ldp va tuyén chon vi khudn acid lactic ¢é kha nang
ng dung d@é san xudt nwée du di lén men. Két qua da phan ldp dwoc 17 ching vi khuan acid lactic tir
7 mau du dii 1én men tw nhién. So tuyén dwoce 5 ching vi khudn acid lactic (DD21, DD41, DD42, DD52
va DD61) ¢6 kha ndng phat trién trén méi truong MRS agar bé sung 2,0% (v/v) acid lactic. Théng qua
cdc két qud phan tich nwée du i 1én men 6 37°C sau 48 gio: cho thdy ching DDS52 ¢é cdc ddc diém tot
(ham lwong acid dat 8,48 g/l va mdt s6 vi khudn 5,78 x 105 CFU/ml), dwoc tuyén chon cho thir nghiém
lén men nuwoc du du va dwoc dinh danh thudc loai Lactobacillus plantarum voi mure do tuwong déng 99%.

Tir khéa: vi khudn acid lactic, du di, probiotic, Lactobacillus plantarum.

1. Pit van dé

Ngay nay, nhu cau thyc pham ddi v6i con
nguoi ngay cang dugc nang cao. Bdc biét nhiing
loai thyc pham vira ¢6 gia tri dinh dudng, vira hd
tro tt cho stre khoe dang dugc cac nha khoa hoc
va ngudi tiéu ding quan tim hang dau, dic biét 1a
cac san pham c6 dic tinh probiotic. C6 rat nhidu
dinh nghia vé cum tir “probiotic”, theo Guarner va
Schaafsma [2], san phdm c6 dic tinh probiotic 13
“san pham c6 nhiing vi sinh vét séng véi sd luong
du sau qua trinh tiéu hoa co tac dung tét cho st
khoé ngoai nhitng gia tri dinh dudng can ban”.
Marteau va cong su [4] bd sung thém d6 1a “nhing
vi sinh vat khong gy bénh c6 kha ning ton tai sau
qua trinh tiéu hod co6 tac dong tich cuc dén strc khoé
va sinh 1y cta vat chu”.

Vi khuan acid lactic 1a nhém vi sinh vat dugc
sir dung rong rai trong cac san pham probiotic nhu
stra chua, nem chua, rau cai mudi chua. .. Nhirng
san pham nay khong chi dung dé in uéng ma
con dung dé chira bénh duong rudt, da day do vi
khuan lactic c¢6 kha ning tao ra khang sinh ngin
chan, tiéu diét cc vi khuan va vi tring gay bénh.
Theo Shah [8], trén thé gidi dd phat trién trén 90
san phim probiotic va theo théng ké cua Lin [3],
riéng ¢ Dai Loan da phat trién dugc 47 san pham.
Hau hét cac san phim probiotic 1a cac san pham tir
sita 1én men va yaourt. Tuy nhién, ¢ hai han ché
chinh cia cac san pham tir sita d6i v6i nguoi tiéu
dung la sy khong dung nap lactose va ham lugng

) Vién Nghién ctru va Phat trién Cong nghé Sinh hoc, Truong
Pai hoc Can Tho.
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cholesterol. Theo Mattila-Sandholm [5], nudc trai
ciy 1a mot moi truong tot cho su phat trién cac vi
khudn va phat trién cic san pham probiotic. Trai
cdy va rau cai 1 nhitng thuc pham c6 loi cho sirc
khoé bai vi chiing chira nhiéu chat chéng oxy hoa,
vitamin, chat xo va khoang.

Trong céc loai qua thi du du kha phd bién va
dugc tiéu dung & hau hét cac ddi tugng. Pu du 1a
mot loai trai cdy nhi¢t d6i chira nhiéu chét dinh
dudng va duoc sir dung v6i nhiéu phuong thire khac
nhau nhu: lam qua tuoi trang miéng, lam cadc moén
an, nudc giai khat va nhiéu dang thuc pham ché
bién khéc. .. Pic biét, khi chin du du khong nhiing
cung cap chat dinh dudng nhu dudng, vitamin A,
vitamin C va cac chét khoang khac ma con co tac
dung giup chuyén hoa tot thire dn va ting stc dé
khang cho co thé. Pu du con 1a mot loai nguyén
lidu pho bién, d& tréng va co gia thanh ré.

Muc ti€u cua nghién ctru nay 1a phan lap va
tuyén chon cac ching vi khuan acid lacic c¢6 kha
nang 1én men nudc du da va dinh danh xac dinh
tén khoa hoc ching vi khuan phan 1ap.

2. Nguyén vat liéu va phwong phap
nghién ctiru

2.1. Nguyén vat li¢u

- Nguyén li¢u: du du dugc thu mua tai cac
cho Quén Ninh Kiéu, thanh phd Can Tho.

- Hoéa chat: cac hoa chat ding trong phuong
phap nhuém Gram va nudi cdy vi sinh vat, thudc
thir oxidase, catalase, acid lactic, agar, yeast extract,
beef extract, D-glucose...

- Méi trudng nudi cdy va phan lap: MRS agar
va MRS broth (Merck, brc).
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2.2. Phwong phap nghién ctru

2.2.1. Phén ldp vi khudn acid lactic tir nuwéc
du du lén men

Lén men ty nhién du du da duoc xay nhuyén
o 37°C trong 48 gio. Pha loang 1 ml dich sau Ién
men theo ty 18 thich hop va cdy trai trén méi truong
MRS agar. Dya trén cac dac diém hinh thai khac
nhau cua khuan lac (mau sdc, hinh dang, kich c0,
dang bia) dé lwa chon va ciy chuyén cho dén khi
xéc dinh dugc d6 thuan cua cac chung vi khuan [1].

Céc khuan lac phai nam trén duong cay khong
13n véi cac khuan lac c6 mau sic va dic diém la
khac. Sau khi da tach rong, quan sat va kiém tra o
thudn cua cac chung vi khuan dugc phan 1ap dudi
kinh hién vi quang hoc. Kiém tra cac dic tinh sinh
Iy, sinh hoa bang phuong phap nhuém Gram, thir
catalase va oxidase.

2.2.2. Khao sat kha nang chiu acid cua vi
khudn acid lactic

Céc chung vi khuan phan 1ap dugc nudi ting
sinh trén moi truong MRS agar trong 48 gid ¢ 37°C.
Cay chuyén cac ching vi khuan vao dia méi truong
MRS agar co bd sung acid lactic & néng do 1,0%;
1,5% va 2,0% (v/v). U ¢ 37°C trong 48 gio va kiém
tra sy phét trién cta cac ching vi khuan [9].

2.2.3. Thur nghiém kha nang lén men nuoc du du

Nubi tang sinh vi khuén acid lactic da duoc
tuyén chon trong 10 ml mdi truong MRS broth &
37°C trong 48 gi(‘) Nude du di dugc chudn bi bang
céch xay nhuyén va thanh tring bang NaHSO, (140
mg/l trong 2 giod), ching 1% (v/v) dich vi khuan
va i ¢ 37°C trong 48 gid. Mau 1én men dugc kiém
tra cac chi tiéu pH, ham luong chat hoa tan (°Brix),
ham luong acid tong va mat s vi khuan bang
phuong phap dém sdng trén moi trudng MRS agar.

2.2.4. Binh danh cdc ching vi khudn dd phan
ldp va tuyén chon

Tuyén chon ching vi khuan acid lactic ¢6
kha ning tng dung trong 1én men nudc du du dé
dinh danh bang phuong phap sinh hoc phan tu.
Phan tmg PCR duoc thuc hién voi cip mdi 1492R
(5’-TACGGTTACCTTGTTACGACT-3’) va 27F
(5’-AGAGTTTGATCCTGGCTC-3’) tai vung gen
16S rRNA. Str dung cong cu BLAST dé so sanh
mirc d6 twong dong ctia chudi trinh ty ving gen
16S rRNA v6i dit liéu trén ngan hang gen ctia NCBI
(National Center for Biotechnology Information)

dé x4c dinh tén loai cua chung vi khuén.

3. Két qua va thao luin

3.1. Phén lap vi khuin acid lactic tir nwéc
du di 1én men tu nhién

Tir 7 mau du di 1én men tu nhién da phan lap
dugc 17 chung vi khuén acid lactic. Cac ching vi
khuan dugc quan sat hinh dang té bao dudi kinh
hién vi quang hoc. Hau hét cac ching vi khudn
phan 14ap co hinh dang té bao dac trung la hinh ciu
(Hinh 1a), hinh que ngan va que dai (Hinh lb)
donlé hoac két d6i. Khuan lac tron déu, mau tring
hoiac trang stra, co ca dang 16i va dang 1om. Bac
diém hinh dang khuén lac va té bao tuong ty voi
cac chung phan 1ap trong nghién ctru ciia Huynh
Xuan Phong va cong su [7], Nguyén Ngoc Thanh
va cong su [10] cho thiy ddy 14 cac chung vi khuan
phan bd rong rii trong cac san pham 1én men tir vi
khuén acid lactic, dic biét 1a cac san phém 1én men
acid lactic tir rau qua va trai cay.

Bang 1 Pac diém hinh tl}éi va khuin lac ciia cac
chiing vi khuan acid lactic

Ngudn Chiing Pic diém Pic diém
phén lap phan lap te bao khuan lac
Pudu 1 DD11 Céu doi Tron, tréing, 16i
DDI12 Chu dbi Tron, tring

Pu di 2 DD21 Céu d6i, nho | Tron, tréng, 15i
DD22 Céu d6i, nho | Tron, tring
DD23 Céu doi Tron, tring

bu du 3 DD31 Cau dbi Tron, trang
DD32 Céu doi Tron, tring
DD33 Céu doi Tron, tring

Pudu 4 DD41 Céu doi Tron, tring
DD42 Céu doi Tron, tring
DD43 Céu doi Tron, trfmg duc

Pu du 5 DD51 Que dai Tron, tring, 16m
DD52 Que ngin Tron, tring

Pudu6 DD61 Céu d6i, 1on | Tron, tréng, 16i
DD62 Céu d6i, 16n | Tron, trédng, 16i
DD63 Céu doi Tron, tréng, 161

Pu du 7 DD71 Céu doi Tron, tréng sita

Céc ddc diém sinh 1y sinh hoa cho thay tat ca
cac ching vi khuan da phan lap 1a vi khuan Gram
dwong, catalase am tinh va oxidase 4m tinh. Ngu6n
mau phan lap, ky hiéu cac chiing phan 1ap va dic
diém hinh thai ctia 17 ching vi khuan dugc trinh
bay trong Bang 1.
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Hinh 1. Hinh nhu¢m Gram chiing DD43 hinh ciu (a)
va chiing DD51 hinh que dai (b) é vat kinh X100

3.2. Kha niing chiu acid céia vi khuin
acid lactic

Sau 48 gid u ¢ 37°C, kiém tra 17 ching vi
khuén phan lap trén méi truong MRS agar c6 chira
acid lactic 3 ndng do 1,0%; 1,5% va 2,0% (v/v). Két
qué cho thiy hau hét cac ching phan 1ap déu phat
trién trén moi truong MRS agar bo sung 1,0% (v/v)
acid lactic, tuy nhién c6 5 trong téng s6 17 ching
phan 1ap khong phat trién (Bang 2). O ndng do acid
bd sung dén 2,0% (v/v), chi ¢6 5 chung (DD21,
DD41, DD42, DD52 va DD61) phat trién va hinh
thanh khuan lac trén méi trudng MRS agar, chiém
ty 18 29,4%. Hinh 2 thé hién kha nang phat trién
khac nhau cua cac ching vi khuan lactic trén moi
truong MRS agar bo sung 2,0% (v/v) acid lactic
sau 48 gio u ¢ 37°C.

Hinh 2. Khuén lac cia vi khuan trén mdi trudng
MRS agar bo sung 2,0% (v/v) acid lactic sau 48 gio
u637°C

Chil thich: (a): chiing vi khudn phdt trién yéu (DD21) va
khéng phat trién (DD11 )," (b): chiing Vi khudn phat trién manh
(D1?61 ) va khong phat trién (DD22). Moi ching dwoc cay xen ke
3 lan lap lai trén cung mot dia moi truong MRS agar.

Dua vao két qua danh gia mirc d6 phat trién
khuén lac ctia cac ching vi khuan phan 13p so tuyén
5 ching DD21, DD41, DD42, DD52 va DD61 c6
kha ning phat trién trong diéu kién moi truong bd
sung dén 2,0% (v/v) acid lactic dé tién hanh thi
nghi¢ém kha nang 1én men nudc du du.
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Bing 2. Kha niing phit trién ciia cic chiing vi khuin
& cac nong do acid lactic

Nong d acid lactic (% v/v)

Tén chiing

1,0% 1,5% 2,0%
DDI11 - - -
DDI12 - - -
DD21 + + +
DD22 - - -
DD23 + + -
DD31 + - -
DD32 ++ - -
DD33 - - -
DD41 ++ ++ ++
DD42 ++ ++ ++
DD43 ++ - -
DD51 ++ - -
DD52 ++ ++ ++
DD61 ++ ++ ++
DD62 + - -
DD63 - - -
DD71 + - -

Ghi chu: Ifét qua danh ,gia' dwoc thuc hién 3 !tfn lap lai;
Miic dé phat trién cua vi 7khua'n.’ (-): khong phat trién; (+) phat
trién yéu, (++): phat trién manh

3.3. Kha niing wng dung trong sin xuit
nuéc du du 1én men

Du du sau khi ép va thanh trung c6 pH 5,67
va 11,9°Brix dugc phan phdi trong cac dng fancol
50 ml, mdi dng chtra 40 ml nuée du di. Ching 1%
(v/v), mét s6 gidng ching ban dau 107 log té bao/
ml va u ¢ 37°C trong 48 gio. Cac chi tiéu pH, do
Brix, ham lugng acid téng va mat sb vi khuén duoc
phéan tich va trinh bay trong Bang 3.

Bang 3. Cac chi tiéu nwée du di 1én men

sau 48 gio' i ¢ 37°C
. Ham
Chvl;ng H “Brix lwgng Mt sb vi khuén
Khuén acid tong (CFU/ml)
(gM
DD21 3,75*  6,38% 8,40 ¢ 2,79 x 10%¢
DD41 3,76*  6,37* 8,18 2,87 x 10%¢
DD42 3,75* 6,43* 8,18 2,68 x 10%¢
DD52 3,75 6,30* 8,48 ¢ 5,78 x 1082
DD61 3,76*  6,40* 8,03 3,87 x 108°

Ghi chu: Gia tri trung binh ciia 3 ldn lap lai, 56 liéu trong
cung mot cot co mau ty giong nhau thi khac biét khong co y nghia
vé mat thong ké voi do tin cdy 95%.
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Két qua cho thay céc chi tiéu vé pH, °Brix va
ham lugng acid tong thu dugc tir nude du du 1én
men sau 48 gid 1én men ¢ 37°C tir 5 ching vi khuan
phén 1ap 14 khac biét khong y nghia vé mat thong
ké v6i d6 tin cay 95%. Tét ca cac ching vi khuan
déu gia tang mat s6 dang ké, mat s6 gidng trong
dich 1én men ban dau la 10° té bao/ml, sau 48 gio
U, tang 1én 2,69-5,78 x 108 CFU/ml. Mat ) chung
DD52 dat gié tri cao nhat (5,78 x 108 CFU/ml) va
khac biét c6 ¥ nghia thdng ké vai do tin cdy 95% so
v6i cac chung con lai. Luong acid téng sinh ra dao
dong trong khoang 8,03-8,48 g/l va giam pH cua
moi truong tir 5,67 xudng khoang 3,75-3,76, ham
luong chét kho hoa tan giam tir 11,9°Brix xudng
khoang 6,37-6,43°Brix.

Nguyén nhén cta viéc giam pH va ham lugng
vat chat hoa tan cia méi trudng 14 do trong qua trinh
phat trién vi khuan acid lactic st dung luong duong
¢6 sin trong nude du du dé tang sinh khdi va tao ra
acid lactic. Mat sb cua cac chung vi khuan sau 1én
men déu cao hon 6,0 log CFU/ml, dat yéu cau tdi
thiéu vé mat sé vi sinh vat cta san phim probiotic
[6] nén tit ca cac chung nay déu ¢ kha ning Gmg
dung trong san xuat nuéc du du 1én men. Mic di
két qua théng ké cho thay su giam °Brix, pH va sy
tang nong d¢ acid tong khac biét khong ¥ nghia,
tuy nhién trong sé cac chung vi khuan khdo sat,
chung DD52 sinh ra luong acid cao nhét (8,48 g/I)
va mat sé vi khudn cao nhét (5,78 x 108 CFU/ml)
6 khac biét vé mat théng ké nén duoc tuyén chon
dé dinh danh xéac dinh tén khoa hoc va thir nghiém
cac diéu kién 1én men nude du du.

3.4. Pinh danh chiing vi khuin acid lactic
bang ky thuat sinh hoc phén tir

Chudi trinh tu nucleotide cua chung
DD52 duoc giai trinh ty bang cap modi 1492R
(5’-TACGGTTACCTTGTTACGACT-3’) va 27F
(5’-AGAGTTTGATCCTGGCTC-3’) tai vung gen
16S rRNA. Két qua trinh ty gen 16S rRNA ciia
chung DD52 nhu sau:

TACATGCAGTCGAACGAACTCTG-
GTATTGATTGGTGCTTGCATCATGATTTA-
CATTTGAGTGAGTGGCGAACTGGTGAG-
TAACACGTGGGAAACCTGCCCAGAAGC-
GGGGGATAACACGGAAACAGATGCTA-
ATACCGCATAACAACTTGGACCGCATG-
GTCCGAGTTTGAAAGATGGCTTCGGC-

TATCACTTTTGGATGGTCCCGCGGCG-
TATTAGCTAGATGGTGGGGTAACGGCT-
CACCATGGCAATGATACGTAGCCGACCT-
GAGAGGGTAATCGGCCACATTGGGACT-
GAGACACGGCCCAAACTCCTACGGGAG-
GCAGCAGTAGGGAATCTTCCACAATG-
GACGAAAGTCTATGGAGCAACGCCGC-
GTGAGTGAAGAAGGGTTTCGGCTCGTA-
AAACTCTGTTGTTAAAGAAGAACATATCT-
GAGAGTAACTGTTCAGGTATTGACGG-
TATTTAACCAGAAAGCCACGGCTAACTAC-
GTGCCAGCAGCCGCGGTAATACGTAG-
GTGGCAAGCGTTGTCCGGATTTATTG-
GCGTAAAGCGAGCGCAGGCGGTTTTTTA-
AGTCTGATGTGAAAGCCTTCGGCTCAACC-
GAAGAAGTGCATCGGAAACTGGGAAACTT-
GAGTGCAGAAGAGGACAGTGGAACTCCAT-
GTGTAGCGGTGAAATGCGTAGATATATG-
GAAGAACACCAGTGGCGAAGGCGGCT-
GTCTGGTCTGTAACTGACGCTGAGGCTC-
GAAAGTATGGGTAGCAAACAGGATTA-
GATACCCTGGTAGTCCATACCGTAAAC-
GATGAATGCTAAGTGTTGGAGGGTTTC-
CGCCCTTCAGTGCTGCAGCTAACGCAT-
TAAGCATTCCGCCTGGGGAGTACGGC-
CGCAAGGCTGAACTCAAAGGAATTGA-
CAGGGCCCGCACAAGCGGTGGAGCATGTG-
GTTTAATTCGAAGCTACGCGAAGAACCT-
TACCAGGTCTTGACATACTATGCAAATC-
TAAGAGATTAGACGTCCCTTCGGGA-
CATGGATACAGGTGGTGCATGGTTGTC-
GTCAGCTCGTGTCGTGAGATGTTGGGT-
TAGTCCCGC.
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Hinh 3. Két qua so sanh trinh ty chiing vi khuin
DD52 trén NCBI
Chung DD52 ¢6 tong sé nucleotide dugc giai
trinh tyr 13 1.074 nucleotide, cho két qua dong hinh
voi trinh ty DNA cua loai Lactobacillus plantarum
WCFS1 véi ty 18 twong dong dat 99% (Hinh 3).
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4. Két luin

Phan 1ap dugc 17 ching vi khuén c6 dic diém
hinh thai, sinh 1y, sinh hoa phi hop véi dic diém
clia cac chung vi khuan acid lactic (Gram dwong,
catalase va oxidase 4m tinh) tir 7 mau du di 1én men
tu nhién. Trong 17 chung phan lap, chi c6 5 chung
(DD21,DD41,DD42, DD52 va DD61) ¢6 kha nang
phat trién trong méi trudng MRS agar bd sung 2,0%

(v/v) acid lactic. Két qua khao sat cac chi tiéu sau
1én men ciia 5 chung vi khuan trén cho thiy ching
DD52 c6 kha nang 1én men tét hon, ham luong acid
dat 8,48 g/l va mat s vi khuan 5,78 x 108 CFU/ml,
duoc tuyén chon dé dinh danh cho th'?iy thudc loai
Lactobacillus plantarum. Két qua budc dau cho thiy
ching Lactobacillus plantarum DD52 ¢6 trién vong
dé ung dung trong san xuat nudc du di 1én men../.
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ISOLATION AND SELECTION OF LACTIC ACID BACTERIA APPLIED
IN PAPAYA JUICE FERMENTATION

Summary

This study is to isolate and to select lactic acid bacteria possibly applied in papaya juice fermentation.
Seventeen lactic acid bacterial isolates were purified from 7 natural fermented papaya juice samples. Of
which, five isolates (DD21, DD41, DD42, DD52 and DD61) can grow well on MRS agar containing
2.0% (v/v) lactic acid. The testing result of papaya juice fermentation at 37°C in 48 hours showed that
DD52 is a good strain in term of acid production and grouth (with 8.48 g/l of total acid and 5.78 x 10®
CFU/ml of cell concentration) and selected to apply in papaya juice fermentation strain DD52 was identi
jied as Lactobacillus plantarum with 99% of identity.

Keywords: lactic acid bacteria, papaya, probiotic, Lactobacillus plantarum.
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