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SUMMARY

STUDY ON PRESERVATION OF TOMATOES USING BACTERIOCIN
EXTRACTED FROM Bacillus safensis NBRC 100820

In this paper, preservation of tomatoes using bacteriocin extracted from Bacillus safensis NBRC 100820

was studied. Results showed that the method of soaking in bacteriocin increased the storage time of

tomatoes by 1.5 times compared to the control and the method of spraying bacteriocin on the surface

increased the storage time of tomatoes by 2.0 times compared to the control. Tomatoes preserved with

probiotics did not change color, taste, composition, and microbiological criteria, heavy metals are

within the allowable limits.
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1. MO PAU

Hién nay trén thé gi6i co sy gia ting dang ké
vé ty 1¢ hu hdéng cac loai rau, cu, qua. Theo $6
lidu thong ké thi thiét hai trong qua trinh bao
quan cac loai rau, cu, qua chiém khoang 40%
tong thu hoach, dy 1a mot van dé 16n dbi véi
nganh cong nghiép thuc pham [1].

Hu hong thyc phdm 1a mot qué trinh phtc tap
do su thay doi cac yéu td sinh 1y va sinh hoa
dan dén sy phan huy vi sinh, tir d6 dan dén suy
giam mau sdc, két cu va mui vi [2].

D3 c6 mot sd bién phap kiém soat khac nhau
dé wc ché/giét chét vi khudn trong céc loai rau,
cl, qua bao gdm viéc st dung hoa chit (cac
chét tdy rua, diét trung va khang sinh) [3, 4].
St dung hoa chét c¢6 thé dan dén sy thay dbi
thanh phan, dinh dudng va cc tinh chét hiru
ich cuia thuc pham va ciing c6 thé dan téi doc
tinh ddi v&i con ngudi.

Viéc nghién ctru ché tao chit bao quan sinh
hoc dua trén bacteriocin cua cac vi sinh vat 1a
mdt phuong phap day hira hen dé tang thoi han
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sir dung cua céc loai rau, cu, qua, do thyc té vi
khuén c6 dic tinh d6i khang va c6 mot s loi
thé so vai chat bao quan hoa hoc va khang sinh
[5]. Do dic tinh bén nhiét, bén trong diéu kién
pH axit hodc trung tinh, bacteriocin la mdt giai
phép hay trong bido quan thuc phim 1én men
cling nhu khong 1én men [6]. Khi b6 sung vao
thuc pham 1én men céc ching vi khuan lactic
phan 1ap tu thit, ching giup tao ra moi trudng
pH thip va bacteriocin trc ché cac vi sinh vét
c¢6 hai khéac trong d6 [7, 8]. Do d0, san phdm
1én men vira ¢6 huong vi thom ngon lai vira an
toan cho st dung. Ngoai ra, bacteriocin dong
vai tro 1a chat bao quan cho thyc phim khong
1én men (thit, c4, rau xanh...), ching e ché sy
sinh trudéng va phat trién cta vi sinh vat ¢o hai
do d6 gitip thuc pham dwoc twoi séng lau hon
[9, 10]. Bacteriocin khong nhiing bao quan
thure ph?im dugc lau hon, tuoi hon ma con
khong tao ra mau sdc, mui kho chiu cho san
pham bao quan va duoc coi 1a an toan ddi véi
nguoi st dung [11].
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Chung Bacillus safensis NBRC 100820 duogc
phan lap tir bé mat hanh tay, khi nuéi ciy trong
cac diéu kién toi vu da san sinh ra bacteriocin
v6i hoat tinh khang khuan khé cao [12, 13]. Do
do, viéc nghién ciru bao quan ca chua st dung
ché phdm bacteriocin chiét xudt tir chung
Bacillus safensis NBRC 100820 14 rat can thiét.
2. THUC NGHIEM

2.1. Péi twong nghién ctru

Ché pham bacteriocin chiét xuit tir ching
Bacillus safensis NBRC 100820 dugc cung cép
1a két qua tir d& tai nghién ctru khoa hoc cép
truong Pai hoc Cong nghiép Viét Tri. Nong do
protein trong ché pham 1a 17,5+0,2 mg/ml, don
vi hoat tinh 1a 732,2 AU/mg [14]. Ca chua su
dung trong nghién ctru thudc ca chua Hang I
theo TCVN 9765 : 2013.

2.2. Héa chit va thiét bi

2.2.1. Héa chit

Céc hoa chét duoc sir dung cho nghién ciru 1a
c4c hoa chit tinh khiét (Trung Qudc), duge sir
dung ngay khong qua tinh ché.

2.2.2. Thiét bj

- Nbi hép tiét tring ALP

- Ti &m Memmert

- Méy do vong v6 khuéan TUL.

- Tu cdy vo tring Sanyo

2.3. Phuong phap nghién ctru

2.3.1. Nghién ciru bdo qudn ca chua

Phuong phap ngdm: Ca chua dugc rtra sach
va lam kho trong khong khi. Ché phim
bacteriocin dugc pha lodng trong nudc voi ty
= 0,5ml:1L. Tiép theo,
ca chua dugc ngam trong ché pham da chuin

1¢ bacteriocin:nudc

bi v6i ty 1& ca chua:ché pham (kg/l) = 1:1 &
nhiét d¢ 25+2 °C trong 60 gidy, sau d6 dugc
dé kho trong budng vo trang. Cudi cing, ca
chua dugc dong goi trong cac tdi nhya va
bao quan ¢ 442 °C.

Phuong phap phun: Ca chua dugc rira sach va
lam kho trong khong khi. Ché pham
bacteriocin dugc pha lodng trong nudc voi ty
= 0,5ml:1L. Tiép theo,
phun ché pham déu 1én bé mit ca chua véi ty
1¢ ca chua:ché pham (kg/l) = 10:1 & nhiét do
25+2 °C, sau d6 ca chua dugc dé kho trong
budng vo tring. Cudi cung, ca chua duoc dong

1€ bacteriocin:nudc

g01 trong cac ti nhya va bao quan ¢ 442 °C.
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Nghién ctru kha nang tai s dung ché phim
sinh hoc duoc tién hanh nhu sau: bao quan ca
chua bang phuong phap ngam, sau khi mé thir
nhit duoc ngam xong, tiép tuc tién hanh dua
meé ther 2 (lkg ca chua) vao ngadm trong 60
gidy, tién hanh twong tu dbi véi cac mé tiép
theo.

Céc thi nghiém duoc 1ap lai 3 lan va léy gia tri
trung binh.

2.3.2. Pdnh gid tinh chit ciia ca chua

Chit lwong cam quan ciia qua ca chua dugc
xé4c dinh theo tiéu chuan TCVN 3215-79.

Cac chi tiéu vi sinh va ham lugng cac kim loai
nang dugc xac dinh theo TCVN nhu téng VSV
hiéu khi (TCVN 4884-1:2015), tong s6 nam men,
niam méc (TCVN 8275-1:2010), Escherichia coli
(TCVN  7924-2:2008), Salmonella (TCVN
10780-1:2017), Staphylococcus aureus (TCVN
4830-1:2005), ham Iuwong Hg (TCVN
7604:2007), ham lugng Cd (TCVN 8126:2009),
ham luong Pb (TCVN 8126:2009), ham lugng
As (TCVN 9521:2012).

3.KET QUA VA THAO LUAN

3.1. Sy thay dbi tinh chit ciia ca chua ddi
chirng trong qua trinh bio quén

Nhiém vi sinh vét la nguyén nhan chinh gay ra
su hu hong rau qua twoi. Sy nhiém khudn c6
thé xay ra trong qua trinh trong trot, thu hoach
rau qua, & tit ca cac giai doan clia qua trinh ché
bién, cling nhu trong qué trinh bado quan, van
chuyén va ban san phdm. Nhiém khuin c6 thé
xay ra vi nhiéu Iy do, ching han nhu khong
tuan thu cac quy tic va quy dinh vé sinh: thiét
bi va dung cu su dung trong san xudt, ban tay
cia nhan vién, con trung va dong vat gam
nhdm. Tat c4 nhiing yéu t6 nay c6 thé dan dén
su gia ting manh s6 lugng vi sinh vat gay hu
héng rau qua.

MAu ca chua sau khi dugc rira sach va 1am khé
trong khong khi, dugc dong goi trong cac tui
nhya va bao quan ¢ 442 °C. Khi xac dinh cac
chi s6 cam quan ciia cac mau ca chua dbi
chimng, thy rang cac chi tiéu cam quan ciia ca
chua suy giam theo thoi gian, sau 23 ngay bao
quén ca chua dugc bao quan da trg nén rat kém
chét luvong. Nhu vay co thé xac dinh thoi han st
dung cta cac mau ca chua ddi chimg khong quéa
23 ngay (Bang 1).



Bang 1. S thay doi chi tiéu cam quan ciia mau ca chua doi chirmg

Thoi gian Chi tiéu nghién ciru
bao quin, p " 2 P
ngiy Trang thai Mau sac Mui Vi Tong diém Xeép loai
0 5,88 5,39 3,43 4,8 19,5 Tot
5 5,64 5,06 3,15 4,5 18,35 Kha
10 5,16 4,73 2,94 4,1 16,93 Kha
15 4,68 4,07 2,38 3,6 14,73 Trung binh
20 3,84 33 1,96 2,7 11,8 Trung binh
21 3,36 2,97 1,75 24 10,48 Kém
22 2,52 1,98 1,26 1,6 7,36 Kém
23 1,8 1,32 0,77 1,1 4,99 Rét kém

Nghién ctru sy thay ddi cac dic tinh, ciing nhu
chi tiéu vi sinh ciia miu ca chua ddi chimg
trong qua trinh bao quan dugc dua ra & Bang 2.
Két qua cho thdy khi kiém tra mau ca chua dbi
chimg, tat ca cac chi tiéu vi sinh déu chua vuot
qua gidi han cho phép sau 22 ngay bao quan,
tuy nhién cac chi tiéu tong VSV hiéu khi va
Escherichia coli da xap xi dat dén ngudng gidi
han. Sau 23 ngay bao quan, cac chi tiéu tng
VSV hiéu khi, Escherichia coli va ndm men,
ndm mdc dd vuot qué quy chuin cho phép dat

gia tri twong ung 1a 107 CFU/g, 10* CFU/25g va
10> CFU/g. Cac vi
Salmonella va Staphylococcus aureus déu
khong phat hién thiy trong qué trinh bao quan.

sinh vat gay bénh

Nhur véy, qué trinh thdi mém ca chua bat dau 1a
do céc vi sinh vat thudc nhom VSV hiéu khi va
Escherichia coli va sau d6 co su két hop su tac
dong ciia ca ndm men, ndm mdc. Két qua
nghién ctru ciing chi ra rang han s dung cua
nhém ca chua dbi ching khong nén vuot qua
23 ngay.

Bdng 2. Sy thay doi chi tiéu vi sinh ciia mdu ca chua doi chimg trong qud trinh bdo quan

Théi Chi tiéu vi sinh

gian | Téong sé VSV hiéu Staphylococcus Escherichia coli, Salmonella, INim men, nim méc,
bio khi, CFU/g aureus, CFU/g CFU/25g CFU/25g CFU/g

quan, | OCVN 8-3:| Gi tri |QCVN 8-3:| Gid tri |QCVN 8-3:| Gia tri |QCVN 8-3:| Gi tri |QCVN 8-3:| Gi tri

Dgay | 2012/BYT |thye té | 2012/BYT |thue té| 2012/BYT |thwe té| 2012/BYT | thue té | 2012/BYT | thue té
0 <10 KPH KPH KPH KPH
5 <104 KPH KPH KPH KPH
10 <104 KPH KPH KPH KPH
15 <104 KPH KPH KPH KPH

5.10° Khong phat 102 Khong phat 102

20 ' <104 |hién (KPH)| KPH KPH |hién (KPH)| KpPH <10
21 <10 KPH KPH KPH <10
22 2.10° KPH 1.102 KPH 50
23 1.107 KPH 1.10* KPH 1.103
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3.2. Bdo quan ca chua bﬁng phuwong phap
ngim trong ché phim sinh hoc

Két qua thuc hién bao quan ca chua phuong
phép ngam trong ché pham sinh hoc cho thay,

ca chua thay doi cac thong s6 cam quan va tré
nén kém sau 30 ngay bao quan, qua trinh thay
d6i tiép dién dén ngay thir 34 va trd nén khong
st dung dugc sau 35 ngay bao quan (Bang 3).

Bdng 3. Su thay d6i chi tiéu cam quan ciia mau ca chua dwoe bao qudan bang phirong phdp ngam trong

ché pham bacteriocin

Thoi gian Chi tiéu nghién ciru
béo quan, - N L. . z . Z £ .
N Trang thai Mau sac Mui Vi Tong diém Xep loai
ngay
0 5,88 5,39 3,43 4,8 19,5 Tt
10 5,52 4,95 3,15 4,5 18,12 Kha
20 5,16 4,62 2,73 3.9 16,41 Kha
25 4,2 3,74 2,24 3,1 13,28 Trung binh
30 3,12 2,75 1,68 2,4 9,95 Kém
32 2,28 1,98 1,26 1,7 7,22 Kém
34 1,56 1,32 0,84 1,1 4,82 Rat kém
35 1,44 0,99 0,56 0,7 3,69 Hong
Khi phan tich sy thay ddi cac chi tiéu vi sinh vat gdy bénh nhu  Salmonella  va

trong cac mau ca chua dugc bao quan theo
phuong phap ngam trong ché pham bacteriocin
cho thiy, cac chi tiéu vi sinh thay doi trong gidi
han binh thuong trong 34 ngay. Céc chi tiéu vi
sinh nhu tong VSV hiéu khi, Escherichia coli
va nim men, ndm mdc chi vuot qua quy chuan
cho phép sau 35 ngay bao quan. Con cac vi sinh

Staphylococcus aureus van khong phat hién
thiy trong qua trinh bao quan (Bang 4).

Céc két qua nghién ctru dua dén két ludn ring
sir dung phuwong phap ngam ca chua trong ché
phim bacteriocin giup ca chua ting thoi han st
dung 1én khoang 34 ngay, gap gan 1,5 lan so
v6i mau dbi chimg (23 ngay).

Bdng 4. Sy thay déi chi tiéu vi sinh ciia mdu ca chua dwoe bao qudan bang phirong phdp ngam trong ché

pham bacteriocin

Théi ei Chi tiéu vi sinh
ian - . -
. g . Tong so Lo Nam men,
bio quan, o Escherichia Salmonella, Staphylococcus P <
nga VSV hitu | i cRuns CFU/25 CFU/ fam moe,
coli, aureus,

8| ki, cFUg 8 g g CFU/g
0 <10* KPH KPH KPH KPH
10 <10* KPH KPH KPH KPH
20 <10* KPH KPH KPH KPH
25 <10* KPH KPH KPH KPH
30 2.10* KPH KPH KPH <10
32 8.10* 30 KPH KPH 10
34 3.10° 80 KPH KPH 60
35 5.10° 1,5.10% KPH KPH 2.10?

Nghién ctru kha nang tai s dung ché phim
sinh hoc bang phuong phap ngam, cho thiy

thoi han bao quan ca chua ciia mé thir 1 d&én 8
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déu dugc giit nguyén 1a khoang 34 ngay. Dén
mé thit 9, 10 ¢6 sy giam nhe thoi gian bao

quan, chi con dat khoang 31-33. Va sau d6 dén




mé thtr 12 thi hiu nhu ché phdm khéng con tac
dung bao quan nira (Bang 5).
Bdng 5. Kha ndng tdi sir dung ciia ché pham

sinh hoc trong bdo quan ca chua bang phirong

phap ngdam
Mé so Thoi gian bdo quin, ngay
1 34+1,0
2 34+1,0
3 34+1,0
4 34+1,0
5 34+1,0
6 34+1,0
7 34+1,0
8 34+1,0
9 33+1,0
10 31£1,0
11 27+1,0
12 25+1,0

3.3. Bio quan ca chua bang phwong phap
phun ché phim 1én bé mit

Két qua thyc hién bio quin ca chua bang
phuong phép phun ché phim bacteriocin déu
1én bé mit ca chua cho thdy, sau 40 ngay, cac
tinh cht dac trung cua ca chua tuoi van dugc
quan sat thdy nhu mui vi d& chiu dic trung,
khong ¢6 vi la, mau do tuoi, khong co cac dém
hu théi, cu trac qua ran chic. Cac déu hiéu thé
hién trang thai ca chua kém chét lugng thé hién
0 ngay nghién ctru thir 45 va sau 46 ngay bao
quan ca chua da trd nén rat kém chat luong va
dén ngay bao quan thur 47 thi cac ddu hiéu hu
hong da dugce quan sat thiy 16 rét, biéu hién &
viée ca chua c6 mui vi kho chiu, mau sic xin
nhat, v&i sy hién dién cta cac vét hu thdi va ciu
trac chay nudc bat thuong dbi voéi ca chua

(Bang 6).
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Bang 6. Su thay déi chi tiéu cam quan ciia mau
ca chua dwge bao qudn bang phiong phdp

phun ché pham bacteriocin lén bé mdt

Théi Chi tiéu nghién ciru
gian
bao 5 2 X
| Trang | Mau L. . | Tong | Xép
quin, | qai [ gde | MU V| gidm | loai
ngay
0 | 588 |539(343]48]19,5| Tét
20 | 54 |484(3,08|43[17,62| Kha
30 | 504 | 45128 | 4 [1635| Kha
35 | 432 | 3.85[231]32] 13,68 rune
binh
40 | 348 |3.19]1.89 2.7 | 11,26 1Tung
binh
45 | 2,88 | 231 | 1.4 | 2,1 8,69 | Kém
46 | 192 | 176 | 0.84 | 1.1 | 5,62 | R
kém
47 | 12 |0,77]056|0,7| 3,23 | Hong

Khi phan tich su thay ddi cac chi tiéu vi sinh
trong cac mau ca chua duoc bio quan theo
phuong phép phun ché phdm bacteriocin déu
lén bé mat ca chua cho thiy, cic chi tiéu vi
sinh van dat quy chuan cho phép sau 45 ngay.
Sau 46 ngay bao quan thi cac chi ti€u vi sinh
nhu tong VSV hiéu khi, Escherichia coli va
ndm men, nAm mdc di bit dau vuot qua quy
chuén cho phép. Con cac vi sinh vat giy bénh
nhu Salmonella va Staphylococcus aureus van
khong phat hién thay trong qua trinh bao quan
(Bang 7).

Nhu vay, két qua thuc nghiém chimg minh rang
st dung phuong phip phun ché phim
bacteriocin déu 1én bé mit ca chua gitp ting
manh thoi han st dung cua ca chua lén khoang

45 ngay, gip gan 2.0 1an so véi mau ddi chimg.




Bang 7. Su thay déi chi tiéu vi sinh ciia mau ca chua dwoe bao quan bcing phwong phdp phun ché pham

bacteriocin 1én bé mdt

Chi tiéu vi sinh
Thoi gian Téng s £
- - X .. Nam men,
bao quan, | VSV hiéeu Escherichia Salmonella, Staphylococcus A £
nam moc,
ngay khi, coli, CFU/25g CFU/25¢g aureus, CFU/g
CFU/g
CFU/g
0 <10* KPH KPH KPH KPH
20 <10* KPH KPH KPH KPH
30 <10* KPH KPH KPH KPH
35 <104 KPH KPH KPH <10
40 <10* KPH KPH KPH 20
45 10 10 KPH KPH 90
46 2.10° 4.102 KPH KPH 3.10?
47 108 5.10° KPH KPH 10°
3.4. Chi tiéu an toan cia ca chua sau bao 4. KET LUAN

quan

Dé nghién ctru cac chi sb an toan cua ca chua,
tién hanh xac dinh ham lurong mot s6 kim loai
ning, két qua nghién ctru dugc thé hién trong
Béng 8. Dua vao két qua nghién ctru cho thay,
ham lugng cac kim loai nang trong ca chua sau
khi dugc bao quan theo cac phuong phap ngam
hay phun bé mit c6 st dung ché phim
bacteriocin khéng vuot qué tiéu chuidn cho
phép. Tir d6 co thé két luan rang, cac phuong
phap bao quan ca chua bé‘mg chét bao quan sinh
hoc dugc phat trién c6 hiéu qua va cb thé dugc
sir dung trong san xudt.

Bdng 8. Chi tiéu an todn ciia mau ca chua
dirge bdao quan bang bacteriocin

Tiéu chuén
Phi hap | Ph ha
Tén chi theo uong phiip  Phuong phip
tidu Quyét dinh | ngdm sau30 | phun bé mat
46/2007/Qb- ngay sau 40 ngay
BYT

Ham luong kim loai nang, mg/kg

cd 005 KPH KPH
Pb 01  |KPH(<0,008)| KPH (<0,008)
As 10 |KPH(<0,007) KPH (<0,007)
Hg 005  |KPH (<0,002)| KPH (<0,002)

Di nghién ctru bao quan ca chua bang phuong
phap ngam trong ché pham bacteriocin, két qua
cho thay phuong phap ngam lam ting thdi gian
bao quan ca chua 1én 1,5 1an so véi dbi chung.
D nghién ctru bao quan ca chua bang phuong
phap phun ché pham bacteriocin 1én bé mat, két
qua cho théy phuong phép phun bé mat lam
tang thoi gian bao quan ca chua 1én 2,0 1an so
v6i dbi chimg.

D3 tién hanh danh gia chit luong san pham ca
chua sau bao quan. Két qua cho thdy, trong thoi
gian quy dinh ca chua dugc bao quan bang ché
phém sinh hoc khong thay ddi mau séc, mui vi,
thanh phan, dong thoi cac chi tiéu vi sinh vat,
kim loai ning déu nam trong ngudng cho phép.
Loi cdm on

Nhoém tac gia xin gui 101 chan thanh cam on
dén Bo Cong Thuong da cép kinh phi dé thuc
hién dé tai.
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