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TOM TAT

Bai bao khdo st viéc ing dung nisin nham kiém soat vi sinh vt gay bénh trén rau xa lach
an song. Két qua cho thay: nisin khang cac chung vi khudn gay bénh khdo sat. Nong dé i ché toi
thiéu 1a 4,883 pg/mL doi véi 3 ching: Salmonella typhimurium ATCC 14028, Bacillus cereus
ATCC 11778, Staphylococcus aureus ATCC 25923; 9,765 pg/mL doi véi Listeria monocytogenes
ATCC 19111 va 19,531 pg/mL doi véi Escherichia coli ATCC 8739. Thoi gian 10 phit va néng dé
nisin 9,765 pg/mL hiéu qua dé xi I mau rau thyec té. Mt d@é vi khudn trén madu rau xa lach sau khi
xw |i nisin giam: E. coli: 97,05 - 99,74 %; Salmonella, S. aureus, L. monocytogenes 100 %; B.
cereus 99,37 — 100 %.

Tir khoa: nisin, rau xa lach, vi khuan gay bénh.
ABSTRACT

Application of bacteriocin to control foodborn pathogens on fresh lettuce

In this paper, the application of bacteriocin to control some foodborn pathogens on fresh
lettuce was investigated. The results showed that: Nisin has ability to inhibit the growth of
vegetables indicator pathogens. The minimum inhibitory concentration is 4,883 pg/mL to 3 strains:
Salmonella typhimurium ATCC 14028, Bacillus cereus ATCC 11778, Staphylococcus aureus ATCC
25923; 9,765 pg/mL to Listeria monocytogenes ATCC 19111, and 19,531 pg/mL to Escherichia
coli ATCC 8739. 10 minutes and 9,765 pg/mL of nisin concentration were effective to process
vegetable samples. The level of foodborn pathogens on lettuce samples after being processed with
nisin reduced: E. coli 97,05 - 99, 74 %, Salmonella, S. aureus, L. monocytogenes: 100 %, B. cereus
99,37 — 100 %.

Keywords: nisin, fresh lettuce, foodborn pathogens.

1. Giéithigu

Rau thugc nhdm thyc pham khong thé thiéu trong bira an cua moi gia dinh. Tuy vay,
bat nguon tir théi quen canh tac, sy 6 nhidm vi sinh & rau, véi cac ching vi khuan gay bénh
nhu E. coli, Salmonella, Listeria...[1], nhu vay, chét lugng an toan vé sinh thuc pham hién
nay rat dang quan ngai.

Dic biét, v6i nhu cau giit lai nhiéu nhat nhitng thanh phan dinh dudng trong rau, va
phong cach am thyc, nhém rau an séng vén khong qua ché bién xir Ii nhiét trudc khi an,
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nén méi nguy vi sinh cang cao va co thé tac dong truc tiép dén stc khoe nguoi tidu dung.
Trong d6, rau xa lach 14 loai rau dn séng phd bién ciing vai xa lach xoong, rau mudng, cai
be xanh, rau dang, rau tan 6. ..

Bacteriocin ¢6 ban chét protein dugc sinh téng hop tir vi khuan, c6 thé tc ché sy sinh
truong phat trién caa mot sé vi khuan khac [2]. Bacteriocin trong vi khuan rat da dang,
trong d6 nhom bacteriocin sinh téng hop tir vi khuan lactic (LAB_Lactic acid bacteria) c6
nhiéu tiém ning ¢ng dung trong y hoc va thuc pham.

Nisin duoc sinh tong hop tir chung Lactococcus lactis thudc phan 16p lantibiotic, c¢d
phd khéng khuan rong, tinh an toan cao, va da duoc (ng dung lau dai, rong réi trén thé gioi
nhu mot chit phy gia thuc pham c6 nguén géc sinh hoc [3].

Bai b4o khai thac mot hudng ang dung méi cua nisin: Kiém soét vi sinh vat gay bénh trén
rau an séng, rau xa lach 1a dai dién cho nhdm rau séng duoc st dung trong nghién citu nay.

2. Vatli¢u va phuwong phap
2.1. Vatligu

- Ché pham nisin PRO, ndng do 2500 pg/mL, dwoc san xuat boi DUNISCO —
FOODING.

- Thi nghiém in vitro sir dung chung vi sinh vat gay bénh chuan, chi thi trén nhém rau
an song: Escherichia coli ATCC 8739; Salmonella typhimurium ATCC 14028; Bacillus
cereus ATCC 11778; Staphylococcus ATCC 25923; Listeria monocytogenes ATCC
19111. Céc ching gidng duoc bao quan trén thach nghiéng, nhiét d6 4 -5 °C.

2.2. Phwong phdp
2.2.1. Kha ndng khdng vi khuan gay bénh

Str dung phuong phap khuéch tan giéng thach (Agar well diffusion assay) [4]. Nudi
cdy cac chung vi khuan gay bénh trén méi truong LB long qua dém, pha lodng dich nudi
cay dén mat d6 10"6 (CFU/mL). 0,1 mL dich vi khuan dugc trang déu Ién bé mat thach
NA. Tao giéng trén dia thach bang dung cu vo tring, duong kinh 5 mm, bé sung 50 pL
nisin ndng do 2500 pg/mL vao mdi giéng thach va cho dich khuéch tan. U dia ¢ 37 °C
khoang 24 h. Xac dinh kich thudc duong kinh khang khuan (AD).

AD = D —d (mm)|

Trong d6: D dudng kinh vong vo khuan; d duong kinh giéng thach.
2.2.2. Nong dg irc ché toi thiéu

Nong do tc ché tdi thiéu (Minimum inhibitory concentration MIC) dugc xac dinh
bang phuong phap pha lodng dung méi (broth dilution) [5]:

- Ché pham nisin thwong mai duoc pha lo&ing lién tuc 2 lan bang méi truong NB.

- Huyén phi hda vi khuan gay bénh, so sanh do duc véi éng chuan 0,5 Mcfarland. B6
sung 0,1 mL huyén phu vi khuan vao 6ng nghiém chira khoang nong do nisin khao sat.

- Déi ching dwong (+) chi chira nisin va méi truong NB; dbi chung am (-) chia dich
vi khuan va méi truong NB. Ong nghiém dugc  trong 24 h, 37 °C.
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Gia tri MIC 1a nong d6 nisin thip nhat (ug/mL) Gc ché su phat trién vi khuan. Su
phét trién caa vi khuan duoc xac dinh bang cach so do duc véi dng d6i chirng am.
2.2.3. Ung dung trén mé hinh gid do
- Trdng gia d6 trong dung cu va thiét bi tiét trang. Chuan bi cac mau gi& sach, mdi
mau c6 khéi lwong 25 g, duoc Iy ngau nhién tai 5 vi tri khac nhau theo nguyén tic duong
chéo.
- Gay nhidm bang cach ngam gia b ngap trong dung dich huyén phu cua vi khuan gay
bénh qua dém & nhiét d6 4 — 6 °C, néng do:
e 10" CFU/mL khi gay nhim don tung loai vi khuan
e 10™ CFU/mL khi gay nhidm hdn hop 5 vi khuén Bacillus cereus, S. aureus, E.
coli, Salmonella typhimurium, L. monocytogenes, ti 1€ 1:1:1:1:1.
- Rura gia dd sau khi gay nhiém, dé réo. Xir Ii gia dd trong dich bacteriocin & néng do
khao sét trong thoi gian 3; 5; 7; 10 phut, ria lai bang nudc sach, dé rao.
- Kiém tra mat do céc vi khuan gy bénh trén gia dd trude va sau khi xir 1i bacteriocin
bang phuong phap dém khuan lac trén méi truong phi hop.
2.2.4. Ung dung trén mau rau thyc té
- Rau xa lach dugc thu nhan tai mot sb dia diém cho, siéu thi. Sau do, rira véi nuéc
may, va dé rdo. Chon 5 14 ngau nhién bao gom 14 & bén trong 16i va bén ngoai.
- Xu li mau xa lach trong dich bacteriocin & nong do va thoi gian da xac dinh ¢ thi
nghiém trén, ria lai bang nude sach dé réo.
- Kiém tra nong do céc vi khuan gay bénh hién dién trong rau xa lach trudc va sau xur li
bacteriocin bang phuong phap d¢ém khuan lac trén maéi truong phi hop.
2.2.5. Xar i so ligu
Cac thi nghiém dugc lap lai 3 l1an, sé liéu dugc phuong tich theo phuong phéap
ANOVA bang phan mém SPSS 20, excel 2016 [6].
3. K&t qua va bién luan
3.1. Khd néng khdng vi khudn gay bénh
Khi nisin khuéch tan vao méi trudng thach, cac ching vi khuan nhay cam sé bi wc
ché va tao thanh vong tron khang khuan trong pham vi thach cé dich bacteriocin.
Bdng 1. Khd ndng khdng vi khudan gay bénh cia nisin

Ching vi sinh vat chi thi Pwong kinh (mm)
E. coli ATCC 8739 29+ 0,47
Salmonella ATCC 14028 36 £ 0,15
B. cereus ATCC 11778 35+0,28
S. aureus ATCC 25923 33+0,21
L. monocytogenes ATCC 19111 34 £0,47
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Hinh 1. Vong tron khang khudn doi véi B. cereus va E. coli

Theo két qua Bang 1 va Hinh 1, nisin thé hién tinh khang ddi vai ca vi khuan gay
bénh Gram 4m va Gram duong khao sat. Puong kinh khéang khuan dao dong tir 33 +
36mm, riéng ddi véi E. coli khoang 29 mm. Su tic ché cac chung vi sinh vat khéc nhau, do
CcAu tao mang cua ting ching, ma dic trung 13 cac thanh phan polysaccharide trén thanh
mang, din dén sy xam nhap va gy tan mang té bao cua nisin s& khac nhau [2]. Kha ning
trc ché cua nisin ddi véi cac ching vi khuan khao sat, tuong dong véi nhiing cong bd trudc
d6 [7] - [11].
3.2. Néng dp irc ché téi thiéu

Yéu cau chung cho ché pham bacteriocin dé sir dung nhu mot phy gia thyc pham:
phd khang khuan rong va tac dong wc ché ¢ nong do thap [3]. Trong dé, gia tri MIC cua
nisin trén céc chang khao sat duoc thé hién trén Bang 2.

Bdng 2. Nong dg irc ché tai thiéu cua nisin véi ting vi sinh vdt gay bénh

Chiing vi khuin

Néng do
) s . B. cereus S. aureus
cua bacteriocin E. coli L. monocytogenes ATCC ATCC Salmonella
L

(ng/mL) ATCC 8739 ATCC 19111 11778 25023 ATCC 14028
652 - - - - -
3125 - - - - -
156,25 - - - - -

78,125 - - - - -

39,062 - - - - -
19,531 - - - - -
9,765 +
4,883 +
2,441 +

N

N

1,221
Poi chirng (+)
Poi chirng (-) - - - - -
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Nong d6 khang khuan téi thiéu dao dong tir 4,883 + 19,531 pg/mL. Cu thé,
4,883ug/mL la gi4 tri MIC d6i véi 3 chung: Salmonella typhimurium, Bacillus cereus,
Staphylococcus aureus; 9,765 pg/mL dbi véi Listeria monocytogenes va 19,531 pg/mL ddi
véi Escherichia coli. Gia tri MIC trén E. coli, cao hon so véi cac chung con lai (4,883 +
9,765 pg/mL), thé hién kha ning wc ché E. coli thap hon, trong tng véi két qua ghi nhan &
thi nghiém trén.

Tur két qua phan tich: 3 gia tri nong do cua nisin 1a: 4,883; 9,765 va 19,531 pg/mL
duoc sir dung cho céc thi nghiém tng dung ché pham trén mé hinh gia dd.

3.3.  Ung dung ché phdm nisin #c ché vi sinh védt gay bénh trén mé hinh gid d6

Thir nghiém kha nang ¢ ché vi sinh vat gay bénh trén mo hinh gia dd 1a buéc khao
st trung gian, tao co s& dé tng dung nisin trén mau rau thyuc té. Muc dich: Tim duoc nong
d6 khang khuan va thoi gian xu Ii ¢6 hiéu qua e ché cao.

D thi 1. Mdt dg vi khudn trén mé hinh gia dé gay nhiém don timg vi khuan gay bénh
khi xi Ii nisin (a, b, ¢, d, f, g, h: thé hién mize dg khéc biét c6 y nghia thong ké)
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Nong dé va thei gian xir |i bacteriocin
Do thi 1 thé hién, mat d6 vi khuan gay nhiém dao dong tir 4,56 + 6,03 log CFU/g.
Sau khi xir Ii nisin, mat do vi khuan giam ti Ié thuan véi nong do nisin va thoi gian xu Ii:
- 0 4,883 pg/mL, xu Ii 3 phit, mat d6 E. coli chi giam 14,89 %, xt Ii 10 phat, mat d6
E. coli giam 51,02 %. Tai ndng do 9,765 pg/mL trong 3 phut c6 thé ac ché 35,43 % mat do
E. coli. Ti 1& nay ting 1én 52,14 % khi néng do nisin 12 19,531 pug/mL.
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- Truong hop twong tu d6i véi Salmonella, B. cereus, S. aureus va L. monocytogenes.
Tuy nhién, nong do 4,883 pg/mL chi hiéu qua khi xir 1i Salmonella, B. cereus va S. aureus.
Cu thé, trong thoi gian 10 phit, nong do nay tc ché 96 — 98 % 3 chuang vi sinh vat trén,
trong khi ddi vai E. coli chi 12 51 % va L. monocytogens 1 85 %.

Tir két qua phan tich, ndng d6 xir 1i 9,765 va 19,531 pg/mL va thoi gian xt Ii: 5;7
va 10 phit dugc tiép tuc sir dung cho thi nghiém gay nhiém hdn hop vi khuan 1én mo
hinh gia d6.

Mau rau trong thyuc té c6 thé nhidm nhiéu vi sinh vat gay bénh khac nhau. Thi
nghiém, nham xac dinh kha ning tc ché cua nisin trén hdn hop céc vi sinh vat gay bénh
trén mo hinh gia 8. Két qua dugc thé hién ¢ D6 thi 2.

D thi 2. Mt dg vi khuan gay bénh trén mé hinh gid dé gay nhiém hon hop khi xa Ii nisin
(a, b, ¢, d, e: thé hién mire do khéc biét ¢é y nghia thong ké)
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|
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S
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5 7 B
1k N
oo \ \ AN AN
khongzak | g 745 2,765 2,765 18537
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D"‘z ;”" piait plait 10 phait 10 phuit
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Néng @6 va théi gian xir li bacteriocin

Hon hop vi khuan sau gay nhiém c6 mat d6 2,16 + 3,87 log(CFU/g). Tuong tu thi
nghiém trén, khi ting nong do va thoi gian xur i, s& ting kha niang wc ché cac chung vi
khuan gay bénh. Tuy nhién, mirc 46 giam khong khac biét c6 ¥ nghia, dic biét & khoang
thoi gian xir 1i 10 phat, khi ma ti 18 &rc ché ¢ 2 nong d6 khao sat déu dat ti I¢ 98 - 100 %.

Dua trén hiéu qua khang khuan, va yéu cau sir dung chat phu gia trong thuc pham,
nong d6 9,765 pg/mL va thoi gian xir 1i 10 phut, dwoc lya chon ung dung trén mau rau
thuc té.

3.4. Ung dung nisin trén mdu rau xa lach

Mau rau duoc thu nhan trén ca hai kénh phan phdi: cho va siéu thi, ngudn géc caa
rau rat c6 thé anh huong dén muac do nhiém khuan, do d6 c6 thé danh gia kha ning sir dung
ché pham trén nhiing dai dién mau khac nhau.
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Bdang 3. Mdt dé vi khuan gay bénh trén mdu rau xa lach triéc va sau xi Ii nisin
Mat d¢ vi sinh vat gay bénh (log CFU/qg)

Lan Nguén géc L.
. x . Salmonell
khao sat mau E. coli as B. cereus S.aureus  monocyt
= ogenes
Cho Lit Gia — Ban dau 3,85 KPH 2,91 1,52 KPH
Lin1 phuong 15, Sauxu li 1,25 KPH 1,05 KPH KPH
Quan 11 % giam 99,74 - 98,62 100 -
Cho Bic Hai, Bandau 3,49 1,20 3,18 1,28 KPH
Lan 2 phuong 15, Sauxu li 1,08 KPH 1,14 KPH KPH
Quan 10 % giam 99,61 100 99,09 100 -
Cho Nguyén Ban dau 3,15 1,98 2,69 KPH 1,21
Lin3 Tri  Phuong, Sau xu i 1,05 KPH 1,11 KPH KPH
phuong 12, % gié 99,2 100 97,37 100
Quan 10 o glam ! ! ;
. . Bandau 2,38 KPH 1,65 KPH KPH
R Big C, Mién —
Lan 4 \ . Sau xu li 0,85 KPH KPH KPH KPH
Pong, Quan 10 .
% giam 97,05 - 100 - -
_ Bandau 2,15 KPH 1,44 1,05 KPH
N Coopmart Phu —_
Lan5 R Sau x li 0,59 KPH KPH KPH KPH
Tho, Quan 11 :
% giam 97,24 - 100 100 -

Bang 3 cho thdy, 5 mau rau thu thap déu c6 sy c6 mat cua E. coli va B. cereus, 2-3
mau xuat hién Salmonella va S. aureus, 1 miu rau duoc thu nhan tai chg Nguyén Tri
Phuong c6 sy xuat hién L. monocytogenes. Nisin thé hién mic do tc ché vuot troi, va kha
tuong dong véi két qua thu nhan trén mo hinh gia do:

- E. coli, mgt trong nhitng méi nguy phé bién nhat trén rau séng, da giam mat do 97,05
— 99,74 % sau khi xtr li vai nisin.

- Mat d6 nhiém cac chung khéc tiép tuc giam: dbi vai B. cereus 97,37 — 100 %. Riéng cac
chiing Salmonella, S. aureus, L. monocytogenes ghi nhan su wrc ché hoan toan trén mau.

Véi két qua phan tich, dich nisin ndng d6 9,765 pg/mL c6 thé &c ché hiéu qua vi sinh
vat gay bénh khao sat trén mau rau xa lach. Nisin dang bot c6 thé dugc chuan bi thanh
dung dich ¢ nong do pha lodng thuan tién 1a 10 pg/mL dé tao thanh ché pham nudc ria
rau. Rau sdng s& duoc sir Ii theo 3 budc: rira qua nudc, ngdm trong nisin 10 phut, va sau d6
rira lai bang nudc sach.
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4.  Kétluan

- Nisin c6 hoat tinh khang khuan ddi véi 5 chang vi sinh vat gay bénh dién hinh trén
rau séng, thé hién qua duong kinh vong tc ché, cu thé E. coli: 29 mm; Salmonella: 36 mm;
B. cereus: 35 mm; S. aureus: 33 mm, L. monocytogenes: 34 mm.

- Nong do uc ché téi thiéu cua nisin 1a 4,883 pg/mL ddi voi 3 chung: Salmonella
typhimurium, Bacillus cereus, Staphylococcus aureu; 9,765 pg/mL dbi véi Listeria
monocytogenes, va 19,531 pg/mL ddi vai Escherichia coli.

- Nong do 9,765 pg/mL, thoi gian xu If 10 phat c6 thé e ché 98 — 100 % hdn hop Vi
khuan gay nhiém trén mé hinh gia dd. Bé thuan loi khi 4p dung chung t6i dé nghi ché do
Xt li 12 10 pg/mL trong thoi gian 10 phat.

- Trén mau rau thyc té, ngdm ¢ ndng do nisin 9,765 pg/mL, trong 10 phat, gay giam
mat do cac vi sinh vat gay bénh 97 - 100 %.

Nhu vay nisin thé Gc ché hiéu qua cac vi khuan gay bénh trén rau dn sdng. Chung toi
dé nghi kha niang phat trién nisin thanh ché pham ria rau song.

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

< Loi cam on: Nghién ciru duoc tai tro béi Trirong Dai hoc Bach khoa — DPHQG TPHCM
trong khudn khé dé tai ma sé6 TNCS-KTHH-2017-12.
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