KHOA HOC CONG NGHE

TUYEN CHON VA KHAO SAT BIEU KIEN LEN MEN
SUA CHUA 01 LE TU DONG VI KHUAN AXIT LACTIC
BUOC PHAN LAP TU TRAI 01 LE (Psidium guajava L.)
TAI TiNH DONG THAP

TOM TAT

Huynh Ngoc Thanh Tam"*, Huynh Yén Nhi'

Nghién cttu duoc thuc hién nhim phan 1ap cac dong vi khun axit lactic va khao sat cac diéu kién t6i
uu dé tng dung trong lén men sita chua c6 bé sung dich trai 6i 1é. Két qua nghién ctu da phan lap
duoc 17 dong vi khuén axit lactic, cac dong vi khudn déu c6 mau triang duc, dang 16i, bia nguyén, c6
kha ning phan giai CaCO,, déu la vi khuidn Gram duong, hinh que hodc oval, khong di dong, khong c6
kha ning sinh indole, am tinh v6i thir nghiém catalase va oxidase. Nghién ctru da tuyén chon duoc
dong vi khuidn PTa2 c6 kha nang sinh axit lactic cao va khang vi khuin Escherichia coli véi duong
kinh vong khang khuan dat 12,33 mm. Khi tng dung dong vi khuidn DTa2 vao 1én men sita chua cé bd
sung 8% dich trai 6i le, ty 1é sita tuoi va sira ddc 1a 2, mat s6 vi khuidn & muc 7 logCFU/mL trong diéu
kién pH 6,0, nhiét do lén men va thoi gian 1én men 1a 30°C trong 16 gid cho gia tri cdm quan cao nhat
dat 14,17/15 diém theo TCVN 7030:2002. Dong vi khudn DTa2 duwoc dinh danh 1a dong vi khuan
Lactococcus lactisvéi do twong dong dat 99% khi so sanh trén ngan hang gene NCBL

T khéa: Khdng khudn, phan Iip, sita chua, trdi 67 1é, vi khudn axit lactic.

1. DAT VAN BE

Cac san phim lén men tir sita dugc biét dén
rong rai va la su quan tam cuda ca thé giéi boi gia
tri dinh duong cta noé, viéc st dung men vi sinh
nhu mot phuwong phap tiém ning dé phong ngtra
nhiéu bénh duong tiéu hoa, cing nhu mang lai loi
ich stic khde cho con nguoi bing cach ting cuong
mién dich [1].

Sita chua 1a mét san phdm stra 1én men phd
bién duoc san xuat bdi vi khudn axit lactic (LAB)
bao gom: Streptococcus thermophilus va
Lactobacillus  delbrueckii  subsp.  bulgaricus,
Lactobacillus plantarum, Lactococcus lactis... Theo
co so dir liéu ctia Euromonitor, san luong sita chua
nam 2015 dat 27,7 triéu tan, ting gap 1,2 1an so voi
san luong nam 2010 [2]. Trong qua trinh san xuat
stta chua, nhitng vi khuin nay sé tao ra axit lactic
lam gidam do pH va khién protein trong sita dong
tu lai. Trong qua trinh lén men, nhimg vi khuin
nay sé thuc hién 3 giai doan chuyén hoéa chinh céac
thanh phan sita: (1) chuyén héa carbohydrate
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thanh axit lactic hodc cac chat chuyén hoa khac
(glycolysis), (2) thiy phan casein thanh peptide va
axit amin ti do (phan gidi protein) va cudi cting (3)
phan huy chat béo trong sita thanh axit béo ti do
(lipolysis) [3].

Viéc da dang hoa cac san phdm sita chua dang
ngay cang duoc quan tim boi cac nha nghién ctu
ciing nhu thi hiéu cta khach hang vé san phdm
stta chua. Nhitng nghién ctru gan day da va dang
c6 xu huéng b6 sung céac dich trai cay tu nhién vao
san phdm sita chua truyén thong dé nang cao chat
lwong ciing nhu ting huwong vi ctia san phadm so véi
stta chua truyén thong. Trai 6i lé hién tai & dong
bing song Cttu Long dang gidm gia trim trong,
cudi nam 2022 dau nam 2023, gia 6i gidm do
nguédn cung tang vi thoi gian qua, nong dan chay
theo xu huong ting dién tich dat trong dan dén
lwong 6i tuoi ban ra thi truong quéa nhiéu trong khi
6i chtt yéu chi duoc tieu thu dudi dang tuoi. Diéu
nay da anh hudng rat nhiéu dén thu nhap cta
nong dan. Do d6, viec phan lap cac dong vi khuin
LAB va dinh huéng tng dung cac dong vi khuin
nay trong lén men stta chua bé sung dich 6i le
khong chi gop phan da dang héa san phdm sita
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chua ma con khic phuc dugc tinh trang du thia
luong 6i tuoi trén thi treong hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu thi nghiém

Mau 6i lé duoc thu tai huyén Lai Vung va
thanh phé Cao Lanh, tinh Dong Thap.

Hoéa chat st dung: Héa chiat nhuém Gram,
thudc thtr catalase H,0, 3%, thudc thir oxidase,
NaOH,...

Moi truong MRS gom: Yeast extract 0,4%, beef
extract 0,8%, peptone 1%, D-glucose 2%, K,HPO,
0,2%, MgS0, 0,02%, MnSQO, 0,004%, Tween 80 0,1%,
C,H;NaO, 0,5%.

Stra tuoi Vinamilk, sita dac Ngoi sao Phuong
Nam va duong cat trang Bién Hoa duoc mua tai
siéu thi Bach hoa xanh, thanh phé Can Tho.

Vi sinh vat thit nghiém FEscherichia coli (E.
coli) duoc cung cap boi Phong thi nghiém Vi sinh
vat thuc pham, Vién Cong nghé Sinh hoc va Thuc
phdm, Truong Pai hoc Can Tho.

2.2. Phuong phap nghién ciru

2.2.1. Phan Igp cédc dong vi khuan lactic tir trdi
01 lé (Psidium guajava L.)

Oi 1é sau khi thu vé& duoc khir trung bé mat
bang con 70° trong 1 phut, sau dé khir khudn voi
H,0, 3% trong 1 phut va rtra lai bang nudc cat da
khtt trung tit 4 - 5 1an, sau do got vo va cat nho dé
tién hanh nuoi tang sinh trong moi truong MRS
16ng, @ lac & nhiét do 37°C trong 48 gio. Trai déu
100 pL dich sau tang sinh trén moéi truong MRS
agar c6 b6 sung CaCOs,, cac dia duoc 01 & nhiét do
37°C. Sau 48 gio 1, cdy chuyén nhiéu lan cac dong
vi khudn c6 hinh thai khuin lac dic trung nhu:
Khong mau hodc trang duc, bo lang hodc 16i, bia
nguyén hoac chia thuy, c6 kha niang phan giai
CaCQ,. Cac dong vi khuén lactic dudi kinh hién vi
quang hoc véi do phong dai 100X sé bat mau Gram
duong, hinh que hoidc hinh cau, khong di dong.
Cac dong vi khuén lactic khong cé kha nang sinh
indole, am tinh véi thir nghiém catalase va oxidase.

2.2.2 Tuyén chon céc dong vi khudn lactic co
khd nang lén men axit lactic cao tir cic dong phan
lap

Cac dong vi khuian LAB duoc nudi trong 10
mL moi truong MRS long & 37°C, trong 48 gi¢. Sau
d6, tién hanh ching 10% huyén phu vi khuédn LAB

vao moi truong sira tuoi vo trung c6 bé sung 4%
sucrose, giit yén va i & 37°C. Phan tich ham lugng
axit tong sinh ra sau 24, 48 va 72 gio bang phuong
phap chuidn d¢ axit. Tién hanh chuin do axit bang
cach nhé 1 - 2 giot phenolphthalein vao binh tam
giac chira 2 mL huyén phu vi khudn trong moi
truong sita tuoi. Sau do, thém vao 20 nL. NaOH 0,1
N da chuén bi, dm s6 lan cho vao dén khi mau
trong 6ng nghiém chuyén sang mau hong bén
mau. Ttr s 1an nhé NaOH xac dinh duoc thé tich
NaOH 0,1 N can dung.

Cong thuc tinh ham lwong axit lactic trong
dich mau:

A =(0,009 xnx1000)/2 (g/L)

Trong d6: A 1a ham luong axit trong mau
(g/1), n 1a s6 mL NaOH 0,1 N dung dé chuén do,
0,009 1a hé s6 K ctia axit lactic.

Dong vi khuén c6 kha ning sinh axit lactic cao
sé duoc tuyén chon dé khao sat kha niang khang vi
khuén Escherichia coli & thi nghiém ti€p theo.

223 Tuyén chon céc dong vi khuan lactic cé
kha nang khang Escherichia coli cao bang phuong
phdp khuéch tin trén giéng thach

Dong vi khuin chi thi duoc nu6i trong moi
truong NB & nhiét do phong trong 24 gio (mat so
10° t€ bao/mL) [4], tién hanh trai déu 50 pL huyén
phu vi khudn chi thi trén moi truong NA da kha
trung. Nam giéng duoc tao thanh bing phuong
phap duc 16, véi duong kinh méi giéng 14 4 mm. Cac
dong vi khuan LAB duoc nudi & 37°C, trong 48 gior
trong moi truong MRS 16ng. Sau d6, sé tién hanh
pha loang va diéu chinh mat s6 vi khuin vé 10° té
bao/mL. Nhé 50 pL huyén phu vi khudn LAB da
diéu chinh mat so 1an luot vao ba giéng, tuong tu 50
pL nuoc cat (doi chimg am) va 50 pL khang sinh
ampicillin (0,1 mg/mL) duoc nhé vao hai giéng con
lai. Puong kinh vong khang khudn (PKVKK) duoc
tinh bang cong thicc: PKVKK (mm) =D, - D,

Trong d6: D, 1a duong kinh téng (mm), D, 1a
duong kinh giéng thach (4 mm).

Muc do khang khuén ctia cac dong LAB duoc
xac dinh theo quy wéc ctia Leska va cs (2020) [5]:
Khong c6 tinh khang khu4n: Khang khuin yéu: 1
mm < DKVKK < 6 mm; khang khu4n trung binh: 6
mm < DKVKK < 11 mm; khang khuin manh: 11
mm < DKVKK < 16 mm; khang khu4n rat manh:
DPKVKK > 16.
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224, Dinh danh cdc dong vi khuan lactic bang
phuong phadp gidi trinh tir két hop voi dic diém vé
hinh thai va sinh hoa

Dua vao hinh dang, sinh hoéa ctia dong vi khuin
c6 kha nang sinh axit lactic va khang khuén cao
duoc chon dé giai trinh tu doan gene 16S rRNA
bang phan tng PCR véi cidp moi:

1492R (5-TACGGTTACCTTGTTACGACT-3)
va

27F (5-AGAGTTTGATCCTGGCTC-3)).

2.2.5. Khdo sat anh hurong cua ty I¢ dich o1 Ié, ty
1¢ sita va mat s6 vi khudn dén qua trinh lén men va
chét Irong san pham sita chua

Tién hanh lén men stta chua bé sung 6i 1é véi ty
1é dich 6i 1é b6 sung 1a 2%, 5% va 8%; ty 1é stra tuoi
khong duong va sita dic 1a 1%, 2% va 4% va mat s vi
khudn LAB b6 tri 1a 3, 5 va 7 log té bao/mL. San
phim sita chua thanh phdm sau khi 4 16 gio sé
duoc ghi nhan vé gia tri pH, ham luong chat ran
hoa tan (°Brix), ham luong axit lactic sinh ra (g/L)
va danh gia cam quan theo TCVN 7030:2002 [6].
Nghiém thtc t6i uu sé duoc chon dé thuc hién cac
thi nghiém ti€p theo.

226, Khdo sdt su dnh hudng do pH dén qua
trinh lén men va chat Iuong san pham sita chua

Sau khi tuyén chon duoc nghiém thic t6i vu tir
thi nghiém tai muc 2.2.5 sé tién hanh khao sat gia
tri pH thich hop cho qua trinh 1én men sita chua 6i
lé. Gia tri pH sé duoc bo tri tai pH 6; 6,5; 7. San
pham sita chua thanh phdm sé duoc ghi nhan vé gia
tri pH, ham luwong chat ran hoa tan (°Brix), ham
luong axit lactic sinh ra (g/L), mat s6 vi khudn

(logCFU/mL) va danh gid cam quan theo TCVN
7030:2002 [6].

26.7. Khdo sit anh hudng cua nhiét do dén
qud trinh Ién men va chat ltong sin phim sita
chua

Sau khi tuyén chon dugc nghiém thirc t6i vu
tir thi nghiém tai muc 2.2.5 va 2.2.6 sé tién hanh
khao sat anh huéng ctia nhiét 36 (25, 30 va 35°C)
va thoi gian dén qua trinh lén men va chat luong
san pham sita chua c6 bé sung dich 6i lé. Sita chua
thanh phdm sé dugc danh gia vé gia tri pH, ham
luong chat ran hoa tan (°Brix), ham luong axit
lactic sinh ra (g/L), mat sé vi khudn (logCFU/mL)
va danh gia cam quan theo TCVN 7030:2002 [6]
sau 14, 16, 18 va 20 gio.

228 So sdnh chat lhrong sita chua bo sung
dich 67 1é bdi dong vi khuan phan Iap va dong vi
khuan thuong mai

T cac thi nghiém trén sé chon ra duoc cac gia
tri toi wu dé lén men sita chua bd sung dich i lé.
Phan lap dong vi khudn lactic tir sdn phdm sita
chua trén thi truong sau d6 tién hanh so sanh kha
nang lén men sita chua v6i dong vi khuén lactic da
phan lap trong nghién cttu. San phim sita chua bd
sung dich di lé thanh phdm sé duoc danh gia vé
gia tri pH, ham luong chat ran hoa tan (°Brix),
ham luwong axit lactic sinh ra (g/L), mat so vi
khuin (logCFU/mL) va danh gid cdm quan theo
TCVN 7030:2002 [6].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap cac dong vi khuédn lactic tir trai
sori (Malpighia glabral..)

17 dong vi khuén thuan da dwoc phan lap trén
moi truong MRS agar tir trai 6i 1é & tai tinh Dong
Thap. Dua vao tén mau va dia diém thu mau, ky
hiéu cac dong vi khuan duoc phan lap duoc trinh
bay & bang 1 va hinh 1.

Bang 1. Két qua phan lap cac dong vi khudn axit lactic tir trai 6i &

Péc diém hinh théi Thirnghiém sinh
héa
D A \
STT | | on% Hinh dang A Kich thuéc Oxidase/C
vi khuan o bo . o
Mau sac . o . Bia khuan lac | Gram | atalase/In
Khuan lac Té bao noi
(mm) dole
1 DTal | Trang duc | Tron déu Que ngan | Mo | Nguyén 1,0 + -/-/-
2 DTa2 | Trang duc | Tron déu Oval Mo | Nguyén 1,1 + -/-/-
3 DTa3 | Trang duc | Tron déu Cau Mo | Nguyén 1,5 + -/-/-
4 DTa4 | Trang duc | Tron déu Que ngan | Mo | Nguyén 1,2 + -/-/-
5 DTa5 | Trang duc | Trondéu | Quengian | Mo | Nguyén 1,2 + -/-/-
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Péc diém hinh thai Thi nghiém sinh
hoéa
srr | Done Hinh dang ) Kich thuéc Oxidase/C
vi khuan . bo . 2
Mau sac . L o Bia khuan lac | Gram | atalase/In
Khuan lac Té bao noi

(mm) dole
6 DTa6 | Trang duc | Tron déu Cau Mo | Nguyén 2,0 + -/-/-
7 DTa7 | Trang duc | Tron déu Oval Mo | Nguyén 1,0 + -/-/-
8 DTbl | Trangduc | Trondéu | Quengin | Mo | Nguyén 1,5 + -/-/-
9 DTh2 | Triang duc | Trondéu | Quengin | Mo | Nguyén 1,0 + -/-/-
10 | DTh3 | Trang duc | Tron déu Oval Mo | Nguyén 1,5 + -/-/-
11 | DTb4 | Trang duc | Tron déu Oval Mo | Nguyén 1,5 + -/-/-
12 | DTb5 | Tring duc | Trondéu | Quengan | Mo | Nguyén 1,1 + -/-/-
13 | DTh6 | Trangduc | Trondéu | Quengin | M6 | Nguyén 1,0 + -/-/-
14 | DTb7 | Trang duc | Tron déu Que dai | Mo | Nguyéen 1,0 + -/-/-
15 | DTb8 | Trang duc | Tron déu Cau Mo | Nguyeén 1,5 + -/-/-
16 | DTb9 | Tring duc | Trondéu | Quengan | Mo | Nguyén 2,0 + -/-/-
17 | BTh10 | Tring duc | Trondéu | Quengan | Mé | Nguyén 1,2 + -/-/-

tirtur 8

Ghi chi: (+): Duong tinh; (): Am tinh. S6 thit trr tir 1 - 7 13 mau duoc thu tai huyén Lai Vung, so thir
-1714 1_21511 duroc thu tai thanh

phd Cao Lanh.

ta tai muc 2.2.1. Do do6 bo suu tap vi khudn lactic

s .
L e
\ R e T T
) 2 LY

Hinh 1. Hinh thai khuén lac, t€ bao va thit nghiém
sinh héa ctia cac dong LAB
Ghi chu: (+): duong tinh; (-): 4m tinh
Qua két qua phan lap cho thay, cac dong vi
khuin duoc phan 1ap tir trai 6i l1é trén moi truong
dac hiéu MRS c6 dac diém hinh thai, sinh hoa
tuong tur véi nhom vi khuén axit lactic da duoc mo

tai thi nghiém nay duoc tién hanh cho cac thi
nghiém ti€p theo.

3.2. Tuyén chon cic dong LAB c6 kha ning
1én men axit lactic cao

Nhin chung, tit ca cac dong LAB phan lap
duoc tur trai di 1é déu cé kha nang sinh axit lactic
cao trong moi truong sita nuodi cdy sau 24, 48 va 72
gior trong diéu kién 37°C tai cac nghiém thic bé
sung 4% sucrose (ham luong axit lactic dao dong
tr 3,45 - 12,27 g/L) va khong bé sung sucrose
(ham luong axit lactic dao dong tir 2,31 - 8,70 g/1)
(Bang 2).

Bang 2. Ham lugng axit téng (g/1) sinh ra theo thoi gian va ndng d6 sucrose
bd sung ciia 17 dong LAB & 37°C

SIT Dong vi B6 sung 0% sucrose B6 sung 4% sucrose

khuén 24 gio 48 gior 72 gior 24 gio 48 gio 72 gior
1 DTal 4,14 4,38 7,02% 4,26 6,30 8,79t
2 DTa2 4,05 5,192 8,707 4,414t 5,614 12,27
3 PTa3 3,00% 3,84% 5,221 4,44 5,79cdefg | g ggbcde
4 DTa4 2,91% 4,17% 6,155 4,14° 5,61°¢ 7,774
5 PTab 3,06de 4,71def 5,97gh 4, 5Oefgh 5,67defg 8, 46cdefg
6 PTaé 3,66° 4,234 6,844 4,08fghi 4,95 7,65
7 DTa7 3,18¢ 4,65 5,40' 3,54% 4,50 7,148
8 PTbhl 2,91de 5,04de 8,161’C 3,78ijk 6,06bcdef 8, 4ocdefg
9 bTh2 2,764 3,931k 6,39% 5,58 7,59* 9,39
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SIT Dong vi B6 sung 0% sucrose B6 sung 4% sucrose

khuén 24 gio 48 giv 72 gid 24 gio 48 giv 72 gidy
10 PTh3 3,15% 5,28 7,26¢ 4,41cdef 6’24bcde 8,31cdefg
11 PTh4 2,318 4,41fgh 6,666f 4,50Cd 6’693.bC 8,46cdefg
12 DbTh5 3,66° 5,34 8,37 4,710 6,66™ 8,37¢dete
13 DbTh6 3,87 5,223b¢ 8,67% 3,75 6,420 10,44°
14 bTh7 3,09% 3,78k 6,90% 3,63% 5,31%" 7,29
15 PThs 3,66° 4,355 6,36% 5,34° 6,48 | g 7ecdef
16 PTh9 2,401 3,06' 3,75 3,968hij 6,51 9,30Pd
17 DTh10 4,17* 5,40% 7,83¢ 5,522 6,78 9,48

Ghi chu: Céc gid tri trung binh cia cung mot cot, theo sau ¢ cdc mau tir giong nhau thé hién sur
khic biét khong co ¥ nghia vé mat thong ké & mukc y nghia 5% theo kiém dinh Tukey.

Tat ca cac dong LAB phan 1ap duoc déu cho
ham luong axit téng tang dan tir 24 - 72 gid & ca 2
nghiém thitc khong bd sung sucrose va bg sung
4% sucrose. Doi voi thi nghiéem khong bé sung
sucrose thi dong vi khuidn PTal, DTa2, DTh6 va
DTb10 cho ham luong axit téng cao nhat sau 24
gi0 lén men; dén thoi diém 48 gio 1én men thi cac
dong PTa2, bTh3, DTh5, bTh6, DPTh10 cho ham
lwong axit téng cao nhat; dén thoi diém sau 72 gior
lén men thi chi con hai dong PTa2 va DTh5 dat
ham luong cao nhat. Déi voi cac nghiém thic bd
sung 4% sucrose thi cac dong vi khuidn cho ham
luong axit téng cao nhat la DTh2, DTh8 va PTh10
(tai thoi diém 24 gio); DTb2, DTb4 va DTb10 (tai
thoi diém 48 gid) va DTa2 (tai thoi diém 72 gio).
Ham luong axit ting theo thoi gian do sau 24 gio
s6 luong vi khuin ting sinh chua dd nén ham
luong axit téng sinh ra it, sau 48 va 72 gi¢ so luong
vi khuén tang lén nhiéu hon, do d6 luong axit sinh
ra cao hon. Yéu t0 thoi gian nuoi cdy sé c6 anh
huong dén viéc tang so luong té€ bao vi khudn, dé
chuyén hoa hét ngudn dinh duong thanh axit téng
vi khudn cdn phai c6 thoi gian nhat dinh va da
lwong vi khudn. Bén canh d6, ham luong axit lactic
sinh ra tai nghiém thitc c6 bé sung 4% sucrose déu
cho két qua cao hon nghiém thic khong bs sung
sucrose tai ca ba thoi diém khao sat. Nguyén nhan
c6 thé 1a do vi khuén vira stt dung duong lactose c6
trong stta va duong sucrose bé sung dé chuyén
hoa thanh axit téng, do d6 ham luong axit tong tai
cac nghiém thic b sung dudng sucrose cao hon
nghiém thic khong bé sung duong. Tir két qua
nghién ctu trén cho thdy, cac ching vi khuin
bTal, bTa2, DTh3, BDTb5, BDTh6 va DTh10 1a 6

chang vi khuédn c6 kha nang sinh axit lactic cao
nhat tir thoi diém 24 gio hodc 48 gio (tai nghiem
thiuc khong b6 sung sucrose). Bén canh do, tai
thoi diém nay nghiém thuc bd sung 4% sucrose
cho thay, ba ching vi khuidn DTbh2, DTh4 va DTh8
cho kha nang sinh axit lactic cao nhat. Do do, 9/17
dong LAB phan lap sé duoc chon dé tién hanh thi
nghiém tiép theo.

3.3. Tuyén chon dong vi khuin lactic cé kha
ning khang khuén
Bang 3. Kha ning khang vi khuan Echerichia coli

tir cac dong LAB phén lap
Duong kinh .
STT | Cacdong LAB vong khang K},la naI}g
. tic ché

khuan (mm)

1 PTa2 12,33+ 0,58 +++

2 bTh2 8,00+ 0,58 ++

3 bTh4 5,00°+ 1,00 +

4 bTh5 7,00+ 1,16 ++

5 bTh9 5,00+ 0,58 +

6 bTbh10 4,33°+ 0,58 +

7 | Doi chung duong | 27,26+ 0,58 o+

8 Dai ching am 0 -

Ghi chu: Cic gid tri trung binh cua cung mot
cot, theo sau co cdc mau tir giong nhau thé hién sur
khdc biét khong cd y nghia vé mat thong ké ¢ nutc
y nghia 5% theo kiém dinh Tukey. (+): Khdng
khudn yéu; (++): Khdng khuan trung binh; (+++):
Khdng khuin manh; (++++): Khing khuin rat
manh.

Tt két qua khao sat ham luong axit téng da
tuyén chon duoc 9 dong LAB (PTal, DTa2, DTh2,
DTh3, DTh4, BDTh5, DTh6, DTh8 va BTh10) dé
tién hanh khao sat kha nang khang vi khuin £,
coli bang phuong phap khuyéch tan trén giéng
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thach. Két qua khang khuén cho thay, c6 6/9 dong
LAB tuyén chon c6 kha nang khang vi khudn E,
coli v6i duong kinh vong khang khuin dao dong
tir 4,33 - 12,33 mm (Bang 3).

Két qua trén cho thdy, dong DTa2 c6 kha
nang tc ché vi khuin £. coli manh nhat voi dueong
kinh vong vo khudn 12,33 mm khac biet khong co
y nghia thong ké & mizc y nghia 5% so v6i dong
DTh2 (8 mm) va khac biét c6 y nghia thong ké so
v6i cac dong con lai (Hinh 2). Két qua nay cao hon
so voi két qua nghién ctru ctia Goa T. va cs (2022)
[7] khi khao sat kha nang tc ché vi khuan E. coli
boi cac dong LAB, duong kinh vong phan giai chi
dat 12,00 mm. Ngoai kha ning tao axit lactic lam
cho moi truong c6 pH thap tc ché vi khuin gay
bénh ma cac dong LAB con c6 kha nang san sinh
bacteriocin, reuterin, CO,, H,O, va diacetyl [8].
Theo nghién cttu ctia Anjana va Tiwari S. K. (2022)
[9] thi cac bacteriocin dugc tao ra tir vi khuan LAB
1a cac peptide khang khudn cé tic dung tc ché
hodc tiéu diét vi khudn gay bénh trong ruot, hon
nita bacteriocin c6 ban chat 1a protein va dugc téng
hop & ribosome, bi phan hiy béi cac enzyme phan

giai protein, do d6 mam bénh khong thé phat trién
tinh khang thudc trong ruot [10], [11].

@ 4
Hinh 2. Kha ning khang vi khuén £, coli boi dong
vi khudn DTa2

34. Ké qua dinh danh dong LAB bing
phuong phap giai trinh tir gene 16S rRNA

Tir két qua khao sat kha nang sinh axit lactic
cing nhu kha ning khang vi khuin giy bénh
duong rudt E. colithi dong vi khudn DTa2 1a dong
duoc tuyén chon @é tién hanh khuéch dai trinh tu
gen 16S rRNA, san phdm PCR duoc dien di trén
gel agarose 1% cho thdy, band ADN ctia dong
DTa2 c6 chiéu dai khoang 1.400 bp (Hinh 3a). Két
qua giai trinh tu dwoc BLAST trén Ngin hang gen
NCBI da dinh danh dugc dong PTa2 la dong vi

khuin Lactococcus lactis voi @d tuong dong 99%
(Hinh 3b).

i e b g
Destrpton s)cloa:e Z;fl 22:3 ‘I;% oot Aocession

i s NBRC 10 65 s A ol i 200 250 %% 00 9% MR IERO

AN 55 chosorl A i, i s 20 2590 % 00 9% MR M
b s 209 210 %% 00 0% MRS
e NCDO 28115 sl RN e il s 219 210 % 00 9% MR 4!

Dién di gel agarose 1%

BLAST trinh tir gene
frén NCBI

Hinh 3. Két qua dinh danh dong vi khudn DTa2

3.5. Anh hudng ty 1¢ dich 8i 1é, ty 1é sita va mat
s6 vi khuidn dén qua trinh 1én men va chat luong
san phdm sira chua

Nhin chung, ham luong axit lactic sinh ra boi
cac dong LAB bi 4nh huéng rat nhiéu béi mat so vi
khudn, ty 1é dich 6i va ty 1é sita. Sau 16 gio 1én men
tai nghiém thitc 26 cho ham luong axit lactic cao
nhat dat 9 g/L, ham luong axit lactic tai nghiém

thiec nay khac biét khong c6 y nghia thong ke so
v6i nghiém thic 25 va 27 v6i ham luong lactic dat
lan luot 1a 8,4 g/L va 8,85 g/L. Tir két qua nghién
ctru trén cho thdy, mat s6 vi khuin cang cao thi
ham luong axit lactic sinh ra cang 16n dan dén gia
tri pH sé cang giam va c6 xu huéng axit hoa (Bang
4).
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Béng 4. Két qua anh huéng cia ty 1é dich di le, ty 1é sita va mat s6 vi khu4dn dén qué4 trinh 1én men va
chat luong san phdm sita chua

Nghiém | Mat s6 giong dong |,., .. .. Ty lé sita tuoi: R R Axit lactic

thite (log CFU/mL) Ty 1é 6i (%) sita dic pHsau |°Brix dau| °Brix sau (/L)
1 3 2 1 6,23" 43 41,67 4,80
2 3 2 2 6,26°¢ 34 32,33 5,101
3 3 2 4 6,21¢ 29 23,67 5,254
4 3 5 1 6,43 43 42,00 5,104
5 3 5 2 5,99¢ 34 32,00 5,401
6 3 5 4 6,17% 29 22,67 5,550k
7 3 8 1 6,28 43 41,67 5,401
8 3 8 2 6,174 34 32,00 6,001ehi
9 3 8 4 6,14¢ 29 23,33 5,85¢hi
10 5 2 1 6,27¢ 43 40,33 6,15°"
11 5 2 2 6,15¢ 34 31,33 6,60
12 5 2 4 6,091 29 22,00 6,45¢t
13 5 5 1 6,184 43 40,33 6,30
14 5 5 2 5,97¢ 34 31,00 6,60¢
15 5 5 4 6,06 29 21,33 6,75°
16 5 8 1 6,07 43 39,67 6,60°
17 5 8 2 6,00% 34 30,33 6,75¢
18 5 8 4 5,98¢ 29 21,33 6,60°
19 7 2 1 5,230 43 38,67 7,80
20 7 2 2 5,211 34 28,33 8,10
21 7 2 4 5,211 29 22,67 7,80
22 7 5 1 5,241 43 38,00 7,50¢
23 7 5 2 5,201k 34 27,67 8,10
24 7 5 4 5,19 29 21,33 8,25
25 7 8 1 5,30" 43 37,67 8,4%
26 7 8 2 5,14! 34 26,33 9,00*
27 7 8 4 5,179 29 21,33 8,85%

Ghi chu: Céc gid tri trung binh cia cung mot cot, theo sau ¢ cdc mau tir giong nhau thé hién sur
khdc biét khong co ¥ nghia vé mat thong ké & mukc y nghia 5% theo kiém dinh Tukey.

88
86
84

82

Gii tri cim quan (diém)
®

8.4

|

Hinh 4. Anh hudng ciia mat s6 vi khun, ty lé dich
6i va ty lé sira dén chit luong cdm quan sira chua

Nghigm thirc 25 Nghiém thirc 26
Nghiém thirc

Nghiém thirc 27

T két qua trén cho thdy, chat luong sita chua
tai nghiém thic 26 véi mat s6 vi khudn 7 log
CFU/mL, 8% dich 6i lé va ty 1é sita b6 sung 1a 2 sé
cho chat luong cidm quan tét nhat (8,4/15 diém
theo TCVN 7030:2002) [6] (Hinh 4).

3.6. Anh huéng @ pH dén qua trinh 1én men
va chat luong san ph4m sita chua

Gia tri pH da anh huéng dén ham luong axit
lactic ciing nhu chat luong sita chua thanh phdm.
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Cu thé, tai nghiém thirc pH 6,0 cho ham luong axit
lactic cao nhat dat 10,65 g/L véi chat luong cam
quan tot nhat 13,3/15 diém, dong thoi tai nghiém

thitc nay, mat s6 té bao vi khuin dat cao nhat va
cao hon mat s6 vi khudn ban dau (9,16
logCFU/mL) (Bang 5).

Béng 5. Anh hudng ciia gi4 tri pH dén kha niing 1én men va chit lugng sita chua

pH \ OB\rix pH sau °Brix Axit lactic Mat so té bao Cam quan
ban dau | dau sau (g/L) (logCFU/mL) (diém)
6,0 33 5,26" 25,00 10,65° 9,16% 13,3%
6,5 33 5,41% 25,67" 9,60 9,14* 11,57
7,0 33 5,09 26,67° 8,82¢ 9,11° 9,87¢

Ghi chu: Céc gid tri trung binh cia cung mot cot, theo sau cé cdc mau twr giong nhau thé hién su
khiéc biét khong co y nghia vé mat thong ké & mutc y nghia 5% theo kiém dinh Tukey.

Theo két qua nghién ciu clia Sanchez va cs
(2008) [12] da chi ra rang, gia tri pH tix 6,0 - 6,5 sé&
cho hiéu suit Ién men t6i vu nhat. Két qua trong
nghién ctru nay pht hop voi két qua nghién ciru
ctia Huynh Ngoc Thanh Tam va cs (2023) [13] khi
tng dung dong vi khuin Lactobacillus plantarum
TG2 vao 1én men sita chua cé bd sung dich so i,
nghién ctu da chi ra rang, dong vi khuian L.
plantarum dat hiéu suit 1én men cao trong khoang
gia tri pH tir 6,0 - 6,5. Do d6, trong thi nghiém nay
tai gia tri pH 6,0 1a gia tri pH thich hop dé dong vi
khuén L. /actis 1én men sita chua bé sung dich 6i
le.

3.7. Anh huéng ctia nhiét o dén qua trinh lén
men va chat hwong san phim sita chua

Két qua nghién ctu cho thdy, pH, °Brix, ham
luong axit lactic déu c6 su thay déi theo nhiét do
va tai titng moc thoi gian khac nhau. Nhin chung,
tai nhiét d6 30°C va 35°C cho ham luong axit lactic
cao hon tai nhiét do 25°C. Cu thé, tai nghiém thic
c6 nhiét d6 35°C va thoi gian lén men 1a 20 gio cho
ham luong axit lactic va mat s6 vi khudn cao nhat,
dat 1an luot 13 16,80 g/L va 9,88 logCFU/mL (Bang
6).

Béng 6. Anh hudng ctia nhiét d¢ va thoi gian 1én men dén qué trinh 1én men sita chua

Nhiét do (C) | Thoi gian (gi0) | pH sau AX(I;}iC)tlc °Brix (l;gztcslf‘)[?;r]fl(,))
25 14 5,87 6,30" 28,67 8,25"
25 16 5,73 6,62 28,33 8,47¢
25 18 5,48° 9,75¢ 27,69 8,70"
25 20 5,28° 9,30 26,67¢ 9,05%
30 14 5,39 7,208 27,67 8,90
30 16 5,02! 9,75° 24,00¢ 9,14
30 18 4,89* 10,50¢ 23,671 9,70
30 20 4,83" 12,00¢ 23,331 9,95
35 14 5,03 9,00" 24,001 9,10
35 16 4,87% 10,507 24,00° 9,40¢
35 18 4,69 15,45 23,67 9,86
35 20 4,57 16,80 23,33¢ 9,88

Ghi chu: Cic gid tri trung binh cda cung mot cot, theo sau co cdc mau tw giong nhau thé hién s
khac biét khong co y nghia vé mat thong ké ¢ muic y nghia 5% theo kiém dinh Tukey.
nhan c6 thé do dai da s6 nguoi dan Viet Nam cé xu
hudng thich vi ngot nhiéu hon vi chua, tai nghiém
thitc nay °Brix con kha cao va d6 pH khong qua

Tuy nhién, tai nguong nhiét d6 30°C va thoi
gian léen men 13 16 gio lai cho két qua danh gia
cam quan chat luong stta chua bd sung dich 6i lé
dat cao nhat (14,17/15 diém) (Hinh 5). Nguyén

68 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2024



KHOA HOC CONG NGHE

thap nén vi sita chua thanh phdm c6 xu huong
ngot nhiéu va it chua hon.
16 4

w = o

Gia tri cam quan (diém)

P

Nhiét 4 (°C)
Hinh 5. Anh huéng ciia nhiét @ va thoi gian len
men dén chat lwgng cAm quan sita chua

3.8. So sanh chat luong sita chua bd sung dich
6i 1é boi dong vi khudn phan lap va dong vi khuin
thuong mai

Dong vi khuin C1 sau khi duoc phan lap ti
san phdm stta chua trén thi truong sé duoc tng
dung lam ngudn giong dé lén men sita chua b6
sung dich 6i lé tai cac diéu kién khdo sat t6i wu
(mat s6 vi khuan ban dau 1a 7 logCFU/mL, 8% dich
6ile, ty le sira 1a 2 tai pH 6,0 va 1én men trong diéu
kien 30°C trong 16 gid). Mat s6 vi khuin, ham
luwong axit lactic sinh ra va gia tri cam quan ctia san
pham sita chua bd sung dich 6i lé duogc trinh bay
tai bang 7.

Bang 7. So sanh céac yéu t6 1én men va chat ligng cdm quan ctia sita chua bé sung dich 8i 1& boi dong

vi khuan phan lap va dong vi khudn trén thi treong

Axit lactic Mat s6 vi khuin 3
Dong vi khudn pH °Brix ’ Carrllﬁquan
(g/L) (logCFU/mL) (diém)
bTa2 5,18 26 9,3 9,61° 13,93*
C1 5,04% 26 9,6 9,65* 14,23%

Ghi chu: Céc gid tri trung binh cia cung mot cot, theo sau ¢ cdc mau tir giong nhau thé hién sur
khéc biét khong co ¥ nghia vé mat thong ké & mukc y nghia 5% theo kiém dinh Tukey.

Két qua nghién cttu cho thay, hieu suat lén
men sita chua 6i 1é boi dong vi khuin phan 1ap va
dong vi khuén trén thi truong 1a trong duong nhau
vé ham luong axit lactic, mat s6 vi khuén va gia tri
cam quan. Bén canh d6, sita chua 1én men béi vi
khuin DTa2 c6 do chua vira phai va mang huong
vi ddc trung ctia di 1é nhiéu hon so voéi sita chua lén
men bang vi khudn C1. Két qua nghién cttu nay da
g6p phan lam da dang cdc san pham sita chua bé
sung dich trai cay trén thi truong.

4. KET LUAN

Két qua nghién ctru da phan lap duoc 17 dong
vi khuén axit lactic tir trai 6i 1é va tuyén chon duoc
dong vi khudn DTa2 c6 kha nang sinh axit lactic
cao nhat ma khong can bé sung sucrose, DTa2 cé
kha nang trc ché su phat trién cta vi khudn E. coli
v6i duong kinh vong khang khudn dat 12,33 mm.
Bén canh do, dong vi khudn PTa2 duoc tng dung
dé 1én men sita chua c6 bd sung dich trai 6i lé da
cho gia tri cAm quan cao véi 13,3/15 diém khi diéu
chinh gia tri pH ban dau bang 6,0; mat s6 vi khuin
ban dau 1a 7 logCFU/mL, 8% dich 6i le, ty 1é sita la
2 va lén men & diéu kién 30°C trong 16 gio. Két

qua nghién cttu con cho thay, chat luong sita chua
duoc 1én men béi dong vi khudn DTa2 co gia tri
cam quan tuong duong véi sdn phidm sita chua
duoc 1én men béi dong vi khudn dugc phan 1ap tir
san pham sira chua trén thi truong. Két qua dinh
danh xac dinh dugc dong vi khuidn DTa2 1a dong vi
khudn L. /Jactis voi @ tuong dong 1a 99%.
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SELECTION AND INVESTIGATION OF OPTIMAL FERMENTATION CONDITIONS FOR
YOGURT BY THE LACTIC ACID BACTERA ISOLATED FROM GUAVA FRUIT (Psidium
guajavaL.) IN DONG THAP PROVINCE

Huynh Ngoc Thanh Tam!, Huynh Yen Nhi!

! Institute of Food and Biotechnology, Can Tho University
Summary

The study aimed to isolate lactic acid bacteria strains and investigate the optimal conditions for
application in yogurt fermentation supplemented with guava fruit juice. The research results
isolated seventeen strains of lactic acid bacteria from guava in Dong Thap province. Colonies of
all bacterial strains have had milky white, tissue buoyancy, intact covers, ability to decompose
CaCO,. Cells of bacteria strains have Gram-positive, rod or oval shape, non-motile, unable to
produce indole, negative for catalase and oxidase tests. The study selected the DTa2 bacterial
strain with high lactic acid production ability and resistance to Escherichia coli bacteria with an
antibacterial ring diameter of 12.33 mm. When applying the DTa2 bacterial strain to ferment
yogurt supplemented with 8% guava fruit juice, the ratio of fresh milk and condensed milk is 2,
bacterial density 7 logCFU/mL under pH 6.0, fermentation temperature and fermentation time of
30C for 16 hours conditions that give the highest sensory value of 14.17/15 points according to
TCVN 7030:2002. The DTa2 bacterial strain was identified as the Lactococcus lactis strain with
99% similarity when compared on the NCBI gene bank.
Keywords: Antibacterial, fermentation, isolation, lactic acid bacteria, yogurt.
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