62

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Evaluation of bacteriocin-producing lactic acid bacteria strains isolated from

“nem chua Thu Duc”

Chi N. Vo, Phuong T. Nguyen®, Tuyet T. A. Nguyen, Khoa A. Dinh, Tuyen B. Phan,
Hang D. Hoang, Thuy T. Le, & Tuyen C. Kha

Faculty of Chemical Engineering and Food Technology, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: January 27, 2021
Revised: April 10, 2021
Accepted: April 16, 2021

Keywords

Bacteriocin

lactic acid bacteria (LAB)
Nem chua Thu Duc
Pediococcus pentosaceus
Weissella paramesenteroides

*Corresponding author

Nguyen Thi Phuong

ABSTRACT

This study aimed to select some lactic acid bacteria (LAB)
strains to produce bacteriocin isolated from two different
local brand names of nem chua Thu Duc, a Vietnamese
traditional fermented meat product. Eight different LAB
strains were isolated from products. However, only Pedio-
coccus pentosaceus isolated from 72-h fermented “Ba Chin”
products and Weissella paramesenteroides isolated from 120-
h fermented “Diem” products were selectively screened for
their bacteriocin production. The antimicrobial activity was
detected by the agar diffusion method against FEscherichia
coli ATCC 25922, Salmonella enterica serovar Typhimurium
ATCC 13076, Staphylococcus aureus ATCC 6538, and Bacil-
lus cereus ATCC 25924 used as target strains. Bacteriocin
of Pediococcus pentosaceus strain showed a high antibacterial
ability with a sterile ring diameter that produces an aver-
age of 12.20 - 16.07 mm. Bacteriocin of Weissella paramesen-
teroides strain only showed inhibitory activity on the growth
of indicator microorganisms with an average inhibitory ring
diameter of 9.75 - 15.27 mm. In conclusion, it seems like
both bacteriocin-producing P. pentosaceus and W. parame-
senteroides give potential applications as a starter culture,
bio-preservation and bio-safety control in fermented meat as
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TOM TAT

Muc dich ctia nghién cttu la tuyén chon dugc cic chiing vi
khudn lactic c¢6 kha nang sinh bacteriocin dugc phan lap trén
nem chua tai Thit Ditc. K&t qua cho thiy c6 2 trong s6 8 chling
vi khudn lactic duge phan lap, ¢ kha ning sinh bacteriocin 1a
Pediococcus pentosaceus trén nem chua Ba Chin 1én men ngay
thi 3 vi Weissella paramesenteroides trén nem chua Diém lén
men ngay tht 5. Hoat tinh khang khudn ctia chiing Pediococcus
pentosaceus va chung Weissella paramesenteroides dugc phét
hién bing phuong phap khuéch tan thach déu cho thiy hoat
tinh d6i khang véi ci 4 chiing vi sinh vat chi thi 1& Escherichia
coli ATCC 25922, Salmonella enterica serova Typhimurium
ATCC 13076, Staphylococcus aureus ATCC 6538 va Bacillus
cereus ATCC 25924. Bacteriocin ciia chiing Pediococcus pen-
tosaceus c6 kha nang khang khuan tét véi duong kinh vong vo
khuén tao ra trung binh tit 12,20 - 16,07 mm. Déi véi bacteri-
ocin clia chiing Weissella paramesenteroides chi cho thay hoat
tinh tc ché sy phat trién ciia cac chling vi sinh vat chi thi véi
dudng kinh vong tc ché trung binh tit 9,75 - 15,27 mm. Tém
lai c6 thé vng dung 2 ching vi khuédn lactic nay trong viéc tao
ra cic ché phdm bacteriocin sinh hoc thay thé céc chat bao

Email: nguyenthiphuong@hcmuaf.edu.vn duin héa hoc kéo dai thoi gian sit dung san pham thyc pham.

1. Dat Van Dé

nhu mot phu gia bo sung trong ché bién thuc
pham, gidm cudng do ciia cac phuong phap xi 1§

Nem chua 13 mot san pham thit 1én men truyén
théng rat duge wa chudng tai Viet Nam, day la
mot ting dung dién hinh cia lén men acid lac-
tic trong thuc pham. Vi khuan lactic 1a tac nhan
quan trong dé lén men thit, ching c6 thé tc ché
su phat trién ctia vi sinh vat khéc bao gom vi
khuan gay doc vd hu héng thyc pham vi ching
san sinh ra nhiéu loai chat khang khuan ching
han nhu céc acid hitu co, hydro peroxide, diacetyl
va bacteriocin (Pilasombut & ctv., 2015). Bacte-
riocin ctia vi khuén lactic duge nghién ctu nhiéu
nhéat do tinh wu viét ctia chiing trong bio quin
thuyc pham ciing nhu tinh an toan véi ngudi st
dung (Woraprayote & ctv., 2016). Bacteriocins
thuong khong lam gay ra nhimng thay déi trong
sdn pham thuc phdm v c6 thé dude st dung

truyén théng, ching han nhu gia nhiet. Hien nay,
xu huéng vé tieu diung cac loai sdn pham thuc
pham véi huong vi tuci ngon va khong st dung
héa chat bdo quan ngay cang ting cao. Vi vay,
céc chat bdo quan c6 ngudn gdc tir nhién va co
hoat tinh khang khuén sinh hoc nhu LAB bacte-
riocin dugc tim kiém dé ting dung vao nganh cong
nghiép thic pham thay thé cac chat bao quan héa
hoc bao vé stic khde ngudi tieu dung thirc pham.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat lieu

Nem Ba Chin dugce thu thap tit ¢ s nem Ba
Chin & dia chi: s6 58 duong Tran Hung Dao,
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Phuong Hiép Phi, Quan 9, Thanh phé H6 Chi
Minh va Nem Diém dugc thu thap tit co s6 nem
Diém & dia chi: s6 41 duong Lé Van Ninh, Phuong
Linh Tay, Quan Tha Dic, Thanh phé H6 Chi
Minh.

Chiing vi sinh vat chi thi bao gom: Escherichia
coli ATCC 25922, Salmonella enterica serova Ty-
phimurium ATCC 13076, Staphylococcus aureus
ATCC 6538, Bacillus cereus ATCC 25924. Bén
chling vi sinh vat chi thi duge cung cap béi Vien
Cong nghé Thyc pham, Trudng Dai hoc Coéng
Nghiép TP.HCM.

Mai truong: MRS broth, MRS agar, TSB, TSA
(Himedia, An Do).

Hoéa chat: NaCl 0,85%, glycerol, HyO4 3%, con
95%, CaCOg3, NaOH, Crystal Violet, Safranin,
Lugol.

Thube thii: Dia gidy thit phan ting oxydase.
2.2. Phuong phap nghién ctu

Phan lap vi khuan: 225 mL dung dich NaCl
0,85% vo trung duge cho vao bao PE vo trung
¢6 chita 25 g nem chua. Sau d6, dat tii mau vao
trong may dap mau va dong nhét trong vong 1
phit dé tao thanh dung dich huyén phit me cé
nong do 107!, Dich huyén phu duge xac dinh
pH, sau d6 tiép tuc dudc pha loing dén noéng do
1078 (Mathara & ctv., 2004). Tién hanh ciy dia
¢ cac nong do 107°, 1075, 107 va 10~8. Ding
micropipette hut 100 pL. dung dich pha loang cho
lén bé mat dia thach MRS. Dung que ciy trang
da tiet trung dan déu dich cho dén khi bé miit
thach kho. Dia thach dugc dem di t ky khi trong
48 gi3 & 37°C.

Tuyén chon céc chiing vi khudan lactic bing
céch tién hanh xac dinh hinh thai khudn lac,
nhuom Gram, xéc dinh dic diém té bao, dong
thoi khao sat kha nang di dong va kiém tra céc
phan tng sinh héa nhu catalase, oxydase, kha
ning sinh acid lactic ciia cdc ching vi khuan da
phan lap duge.

Gia téng sinh khéi va thu dich ly tam sinh khoi:
Dung que ciy tiet trung liy 1 vong que ciy vi
khuan trong 6ng gbc eppendorf cho vao éng ly
tam vo trung c6 chita 10 mL MRS. Céac 6ng ly
tam nay duge 4 6 37°C trong 16 - 18 gis (Hoa &
ctv., 2012). Cac 6ng ly tam sé dugc dem ly tam
& 8000 vong trong 15 phit ¢ 4°C thu dich néi.
Nhim tranh 4nh huéng dén két qui thi nghiem
béi su tic ché gay ra béi cac acid hitu cd c6 mit

trong moi trudng, sau khi ly tam xong dich noi
duge diéu chinh pH bang NaOH 1 N dé dat pH 6,8
- 7,0 (Nguyen & ctv., 2017). Sau d6 lay phan dich
noi bom qua mang loc Minisart (d = 0,2 pM) dé
tach can khudn con sét lai. Phan dich 16ng thu
duge sé duge st dung cho cac thi nghiém tiép
theo.

Khio sat kha ning sinh bacteriocin bing
phuong phap khuéch tin dia gidy theo Kirby
Bauer. Tién hanh ting sinh 4 chiing vi sinh vat
chi thi bao gom Escherichia coli, Salmonella Ty-
phimurium, Bacillus cereus va Staphylococcus au-
reus trong 6ng nghiém chita 10 mL méi trudng
TSB nudi 6 30°C trong 8 - 10 gig. Sau d6 100 pL
mdi dung dich duge trai trén dia thach TSA. Dat
dia gidy da dudc vo trung c6 kich thuée d = 7 mm
(4 - 6 dia gidy) trén dia moi truong thach, ding
micropipette hat 20 pL dich ly tam cta LAB &
trén cho vio timng dia gidy. Cac dia dugc gitt trong
tl lanh ¢ 4°C trong 4 gio va sau d6 1 § 30°C trong
24 gids.

Dinh danh cac dong vi khuan lactic ¢6 kha nang
sinh bacteriocin v6i phuong phap thuyc hién nhu
sau: Tach chiét DNA va thyc hien PCR v6i moi
dac hiéu vimg 16s. Sau d6 giai trinh ty tryc tiép
rdi so sanh trinh tu v6i ngan hang dit lieu NCBI
bing cong cu BLAST SEARCH tir d6 xac dinh

méu vi khudn thudc loai ndo.
2.3. Phuong phap xit 1i s6 liéu théng ké

S6 lieu duge xtt li bing phan mém Microsoft
Excel 2013 va Statgraphics v6i do tin cay 1a 95%.

3. Két Qua va Thao Luan

3.1. Hoat tinh khang khudn ctia bacteriocin tir
céac dong vi khuan lactic phan lap dugc

Nguyen & ctv., (2013) da phan lap duge céc
chiing LAB tit nem chua bao gdm: Lactobacil-
lus pentosus, Lb. plantarum, Lb. brevis, Lb. para-
caset, Lb. fermentum, Lb. acidipiscis, Lb. farci-
minis, Lb. rossiae, Lb. fuchuensis, Lb. namuren-
sis, Le. lactis, Leuconostoc citreum, Leuconostoc
fallax, Pediococcus acidipiscis, Pediococcus pen-
tosaceus, Pediococcus stilesii, Weissella cibaria va
Weissella paramesenteroides. LAB la tac nhan
quan trong dé lén men thit, ching c6 thé ic ché
syt phat trién ctia vi sinh vat khac bao gom vi
khuan gay doc va hu héng thiyc pham vi chiing
san sinh ra nhiéu loai chat khédng khuan ching
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S. aureus B. cereus S. Typhimurium

E. coli

Hinh 1. Hoat tinh khang khudn ctia chiing vi khudn lactic LABI.

B. cereus E. coli S. Typhimurium

S. aureus

Hinh 2. Hoat tinh tic ché clia chiing vi khudn lactic LAB2 trén méi truong TSA.

Bang 1. Dudng kinh vong khang khuan cia LABI trén moi trugng TSA

Vi Dudng kinh vong khang khuan ctia chiing vi khuan lactic LAB1 (dy) mm
khuan — Staphylococcus aureus  Bacillus cereus — Salmonella Typhimurium — Escherichia coli
Dkfflﬁg 13,53* + 0,21 16,07° + 0,21 12,80% + 0,20 12,20° + 0,70

ab.¢C4c ky tur khac nhau thé hién sy khac biet ¢6 § nghia vé mat théng ke véi do tin cay 95%.
Bang 2. Dudng kinh vong tic ché LAB2 trén moi trudng TSA

Vi Duong kinh vong khang khuan ctia ching vi khuan LAB2 (dy) mm
khuan  Staphylococcus aureus  Bacillus cereus  Salmonella Typhimurium  Escherichia coli
Dk‘fflﬁg 11,90* + 0,36 15,27° + 0,35 9,75¢ + 0,36 11,78a + 0,27

2b.cCac kg tu khac nhau thé hien sy khac biét c6 § nghia vé mit théng ke v6i do tin cay 95%.

han nhu céic acid hitu co, hydro peroxide, diacetyl
va bacteriocin (Pilasombut & ctv., 2015).

Két qua nghién citu trén 8 chiing vi khuan lac-
tic phan lap dudc tit 2 loai nem chua Tha Ditc déi
v6i 4 chiing vi sinh vat chi thi cho thiy c6 2 chiing
vi khuan lactic c6 kha nang sinh bacteriocin la
chiing LABI1 (dugc phan 1ap tit nem Ba Chin) va
LAB2 (dugc phan 1ap tit nem Diém) (Hinh 1 va
2). Chiing vi khuan LAB1 dugc phan lap tit nem
Ba Chin khang ca 4 ching vi sinh vat gay bénh

chi thi va c6 dudng kinh vong khang khuan trung
binh tir 12,20 - 16,07 mm (Bang 1). Trong khi
d6, ching vi khuan LAB2 dugc phan lap tit nem
Diém c6 hoat tinh tc ché déi véi 4 chling vi sinh
vat chi thi v6i dudng kinh viing e ché trung binh
tt 9,75 - 15,27 mm (Bang 2). Trong nghién citu
nay ca 2 chiing vi khudn LAB1va LAB2 déu cho
thay hoat tinh déi khang véi ca vi khuan Gram
am va vi khuan Gram duong. Nhin chung dudng
kinh vong tron khang khuan hay tc ché ctia bac-
teriocin duge sén sinh béi vi khudn lactic déi véi

www.jad.hcmuaf.edu.vn
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Hinh 3. Dang khuén lac va diic diém té bao ctia mau LABL.

TRINH T CHI TIET MAU THLF
=119240-F
CCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTT
CCGTTAATTGATTATGACGTACTTGTACTGATTGAGATTTTAACACGAAGTGAGTGG
CGAACGGGTGAGTAACACGTEGGTAACCTGCCCAGAAGTAGGEGATAACACCTGE
BB A A AT G TAATAC G TATAACAGACALAAACC GCATGETTTTCTT T TAALAAGATS
GCTCTGCTATCACTTCTGGATGGACCCGOGGOCGTATTAGCTAGTTGGTGAGGT AlL
GGCTCACCAAGGCAGTGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGS
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAA
TGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTCAAGAAGGETTTCGGCTCGT
AAAGCTCTETTGTTAAAGAAGAACGTGGGTAAGAGTAACTGTTTACCCAGTGACGGT
ATTTAACCAGAAAGCCACGGCTAACTACGTGE

Hinh 4. Trinh ty gen chi tiét ctia mau LABI.

Hinh 5. Dang khuén lac v dic diém té bao clia mau LAB2.

vi khuan Gram duong 14 16n hon so véi vi khuan khuan Gram am. Sy khéc biet nay la vi vi khuan
Gram am. Vi vi khuan Gram duong chi ¢6 mot Gram am c6 mang ngoai va khong gian chu chat
16p lipid, ching thuong nhay cAm hon so véi vi trong khi & vi khuan Gram duong thi khong tim
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TRIMH TLF CHI TIET MAL THLF

=KDz

GACTTCACCOTAATCATC TGTOCCACCTTAGACGOC TGO TOOTAAAAGGTTACSCO
CACCEGECTT TGGGTGT TACAAACTCTCATGGTGTGACGEGGCGG TG TG TACAAGAT
CoGEGEAACGTAT TCAC GGG CG TGO TEGATCCGOGATTACTAGOGATTCCGACTT
CATGTAGGOGAGTTGCAGCCTACAATCCGAACTGAGACATACTTTAAGAGATTAGC
GoCACCCTCGCGEGETTIGGOEGACTCGTTGTATATGOCAT TGTAGCACGTGTGTAGOS
CAGGTCATAAGGGGCATGATGATT TGACGTCATCCCCACCTTCCTOCGGTTTGTOA
CoGGCAGTCTCAC TAGAGTGCCCAACTGAATGO TGGOCAACTAATAATAAGGGT TGS
GCTOCGTTGOGEEACT TAACCCAACATC TCACGACACGAGD TEACEACAMSCATEGC
A ACCTGTCACC T TG T OO GAAGGEGAACG T TATTTOC TAGGAT TAGCAASEGEA
TGTCAAGACCTOGGTAAGGTTCTTCGOGTTGOTTCGAAT TAAACCACATGCTOOCACC
GoCTTaTGCGaGTCCCCaTCAAT TGS T T TGAGT T TCAACCTTGOGGTOGTACTCCOO
AGGOGGAGTGCTTAATGCGT TAGC TGCGACACTCAAGGGOGGAAACCOCTCGAATA
ToeTAGCACTCATCGT TTACGG TG TGGACTACCAGGGTATCTAATCCTGTT TGO TACS
CACACTTTOCGAGOCOTOCAACGTOCAGTTACAGTCCAGAMAAMAGCOCGOOCTTOGOOCACTGET
GTTCTTCCATATATCTACGCATTTCACCEGCTACACATGGAGTTCCACTTTCOTET AC
TGCACTCAAGTCATCCAGTTTCCAAAGCCATTOCCTCAGTTGAGC TGAGGGCTTTOA
CTTCAGACT TAAAT AACCATOTGOGOTOGSTTTACGOCCAATAAATCCGOATAATS
CTTGGAACATACGTAT TACCGCGGC TG TGECACGTATT TAGCCGTTCCTTTCTGSG
T A G AT A T oA A AT GAACAGTTACTC TCASTGCCETTCTTC T TTATAAC AS
TGTTTTACGAGOCGAAACCCTTCATCACACACGOCGOGOGTTGCTCCATCAGGOT TGS
GooCCATTGTGEAAGATTCCOTACTGCTGOCCTOOOCGTAGGAGTATGGGCOCGTGTOT
CAGTCCCATTGTGGCCGATCAGTCTCTCAACTCGGC TATGCATCATTGCCTTGGTA
A GCCGTTACC T TACCAACTAGC TAATGCACCGOGGGTCCATC TO TTAGTGATAGSA
GAACCATCT T TCAACCAACAACCATGCGGTTGTTGGTATTATACGGTATTAGSASTT
GTTTCCAAATGT TATCCCCTGCTAAGAGGTAGGTTACCCACGTGTTACTCACCOCGTT
CECCACTCTT TGTCAGATAAAATCAAATCAGAGCAAGOTOCTTCATATCAGT TAAAGA,

CAAAGODGTTCGACTTGOA

Hinh 6. Trinh ty gen chi tiét ctia miu LAB2.

thay (Ceylan & Fung, 2007).

3.2. Két qua dinh danh cac dong vi khudn lac-
tic sinh bacteriocin

Két qua giai trinh ty gen cho thiy miu LAB1
thuoc loai Pediococcus pentosaceus v6i mic tuong
dong 100% (Hinh 4). Véi dic diém khuan lac 1a
khudn lac tron, béng, vun cao, mau tring sita, ria
nguyéen, dudng kinh khodng 2 - 3 mm (Hinh 3).
Va diic diém té bao nhu sau: Té bao c¢6 dang hinh
cau doi, cau t@, té bao vi khudn Gram duong.
Theo Bajpai & ctv. (2016), dich ly tam sinh khoi
clia Pediococcus pentosaceus thé hien tac dung
khang khuan dang ké (P < 0,05) v6i dudng kinh
clia vung tic ché (16,5 - 20,4 mm) chong lai cac
vi khuan gay bénh trong thuc pham.

Két qua giai trinh ty gen cho thiy miu LAB2
thudc loai Weissella paramesenteroides v6i mic
tuwong dong 100% (Hinh 6). V6i dic diém khuan
lac 1a khudn lac tron, mau trang sita, ria nguyeén,
vun nhe, dudng kinh tir 1 - 2 mm (Hinh 5). Va dac
diém té bao nhu sau: Té bao c6 dang cau tric, két
chudi, té bao vi khuan Gram duong. Papagianni
& Papamichael (2011) da chi ra rang Weissella
paramesenteroides tao ra mot bacteriocin c6 tén
13 weissellin A, c6 kha ning chiu nhiét lén dén
121°C trong 1 gid, va duy tri hoat dong ctia néd
trong pham vi pH tit 2 - 10 hoat déng chéng lai
da s6 cac vi khuan Gram duong. Céc dic tinh clia

weissellin A 1am cho né tré thanh mot tac nhan
day hita hen trong viéc bao quan thyc pham.

4. Két Luan

Trong nghién cttu nay, 8 chiing vi khuan lac-
tic trén hai loai nem chua tai Thu Dtc 14 nem
Ba Chin v nem Diém da dugc phan lap. Tu
két qua khao sat kha niang khang khudn ctia 8
chiing vi khuan lactic nay trén 4 ching vi sinh
vat chi thi bao gom Escherichia coli, Salmonella
Typhimurium, Bacillus cereus va Staphylococcus
aureus cho thiy c6 2 ching LAB c6 kha nang
sinh bacteriocin d6 1& Pediococcus pentosaceus va
Weissella paramesenteroides. V6i kha nang sinh
bacteriocin, 2 ching nay c6 thé dem lai nhiéu
tiém ning mang tinh ting dung trong viéc tao ra
chét bdo quan thyc pham tiy nhien.
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