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The preservation effect of composite
natural antibacterial film on Cheddar cheese
CAO Zhi-jun' ,LI Xun-zhou' ,LIU Min"* ,FAN Gui-sheng’ , SHI Xiao—xia'

(1.Vocational and Technical College,Inner Mongolia Agricultural University , Baotou 014109, China;
2.College of Food Science and Engineering, Inner Mongolia Agricultural University , Hohhot 010010, China)

Abstract : The preservation effect of different composite natural antibacterial films( blank control without film,sodium caseinate
—chitosan—natamycin film, also named film M1 ,sodium caseinate—chitosan—natamycin/lysozyme film, also named film M2 ) on
Cheddar cheese were studied. Sensory evaluation index, and moisture content, pH value, titratable acidity, soluble nitrogen
content ( SN ) , meltability, oil precipitation properties, textural properties, SDS — polyacrylamide gel electrophoresis ( SDS —
PAGE) and microbial indexes of cheese in different storage time were measured under refrigeration at 4 “C.The results showed
that compared with the blank control , the sensory evaluation index,the physical and chemical indexes and textural properties of
cheese packaged with film M1 and M2 were better, and the pattern of SDS—PAGE showed that the degree of proteolysis of
cheese packaged with film M1 was relatively low , the colony counts (3.5 x 10* CFU/mL) of the solution of cheese packaged with
film M1 laying flat plate after 48h were less than those (6.8 x 10* CFU/mL and 9.2 x 10* CFU/mL respectively) of the solution
of cheese packaged with film M2 and the blank control under the same conditions.So film M1 was significantly better than film
M2 ,and both of them had good antibacterial and preservation effects to effectively prolong storage period of Cheddar cheese.
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0.75 g W&, LA 25 mL pH4.6 BB £h 22 vl , KT
B FE 43 B , T 25 mL (19 I 19% £k 2% v i 78 43 vh ik
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Table 1  Sensory evaluation index and scores of yoghurt
iH P AR iE (o)
MBI ZE A, A2 1~5
SMEFI AP HME— i, (PRI S B — i 6~8
SN, (P D sl B B 5 B R 9~10
DT B LR , AN B, 2201, ARG Bt 1~10
ALY D) Jo i — i, U, TR, R — 11~30
DI Yy 5] S0 JCRUR e R4 31~40
PRI A7 IR DACVR A5 S 3 R 1~15
SIS PR B, (H A R AN 16~40
HAT AT B 2B IR, IRIRIE o5 IR 41~50
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Table 2 The results sensory evaluation of cheese
R 458
1 2 3 4 5 6 7 8 9 10

=H 50 45 60 47 49 53 56 67 65 55 54.70 £7.44°
M1 fiEhb 3 87 83 80 76 78 89 77 76 84 83 81.30 +4.62"
M2 JisE 4 2t 82 72 79 69 88 84 78 81 82 82 78.90 +5.80"

U [ PR R 22 57 3% (p <0.05) ¢

SRR TR B R
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L ASE] A WM 10 T SRR . SRJE IR TT R
RLEA53 1072 (10 7 AR BERR B s B 1 mL A6 B2 7 RS
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2.1 AFEMEKRESE Cheddar FEEREE EM
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ARy E A} et =4 == L A e N5 e VAN 2 B S N1 7 R g |4 SO =
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HA RIFrsh i
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NEENTH

WL 5%, e g i 2 v 1 s K 43 2 T IR R
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Fig.1 Changes of moisture content during storage period
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BT B s B2 v, pH4.6 SN FIT 12% TCA SN &
EZ WA, 25 (44 pH4.6 SN f112% TCA SN A8{k,
it JE 5 S, 06 B R P 0 1% K R B R R, M2 v |y
TSN T A, 70 LR B AT e e A AR,
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2.6 AEMEEES Cheddar FTEFAGHI

ST IR 7 14 21 d BRI TR
(AEAL, 22 3 gl i T AN [RIIE R0 1 I TPA A6 9511
TRAZ . b B | S8 R R R R T SR Y
EEARR

I3 AT, T i A B2 PR it 25 A ] 14 S
SR (A FA, ML R M2 JI5E Ak T2 B 3 B4 TS
FIZH, H M1 JSE2E B 8 R T M2 B2, F Bt i) o it
JE P SZ AR 225 (p < 0.05) 5 45 Kb 35028 5 2 P A A

3 IR Cheddar —F % Fo J5 st Bl 5N 8] ) 22 1k

Table 3 Changes of texture of Cheddar cheese packaged with different antibacterial films with storage time

v o 5 B 1] fifi 7 A . — JE NEL WA "
FE i () (N) (N-S) Pk BERME (N) (N) [l g

7 16.60 +1.01* 0.94 £0.14* 0.88 +0.01* 0.65 £0.02* 13.5+0.20" 11.9+0.35* 0.21 +0.007"

ZEHA 14 1521 £0.83°  1.02 £0.20" 0.90 +0.01" 0.61 £0.01" 9.60 £0.78" 7.90 £0.51° 0.16 £0.001°

21 1323 £0.67° 132 +0.17° 1.03+0.03° 0.58 +0.04* 8.60 £0.22° 6.80 +0.35" 0.13 +0.007"

7 2341 £0.92° 0.60 £0.27" 0.78 £0.02"  0.53 £0.03* 133 £0.15" 104 £0.23* 0.26 +0.004"

M1 R4k HEH 14 22.80 £0.03" 0.83 £0.24" 0.81 +0.01" 0.50 £0.01" 122 +0.13° 9.40 £045° 0.24 +0.002°
21 18.63 £0.95° 1.02 £0.08" 0.92 +0.02° 049 £0.03" 112 +0.26" 850 =.041" 0.21 +0.002°

7 19.25 £1.03*  0.73 £0.13*  0.86 £0.01" 0.56 £0.07* 162 +0.07* 153 =0.61° 0.29 +0.007"

M2 AL R 14 20.62 £0.91° 1.02 021" 0.88+0.01° 0.54 +£0.01° 9.80 +0.25" 7.80 +£0.32° 0.22 +0.001°
21 1533 £0.87" 1.86+0095° 1.02+0.08" 0.52+0.02° 9.50+0.03" 7.20=026" 0.18 +0.041"

T [ PR R R R 22 57 3 (p <0.05) .
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K5 AFEMEFEA%E Cheddar R A#H 35 d 1 SDS KK AL Ik K
Fig.5 Patterns of SDS—PAGE of Cheddar cheese packaged with different antibacterial films in storage for 35 d

BB & B, R R 2 (p <0.05) , H
ZHA BT, M2 JRA R, M1 R E T/
BERRE JBC P RELIER R T [0 SEL MR A TR R 2 T R
A, Hr BE R PE 2N AR R, ML IR ZH fe /)N 5 RSP AE
7 dBFEER 14 d J5 TR TR, Ho14 d J5 M1 dH{E
R, Geit o3 M i s e R AR B N 22 B R
3 (p >0.05) ; FEAEE 4 FT [m] g8 M2 JEEAE 7 d A%
K14 d J5 854 TR T2, WO N 2= 5 3
(p<0.05),
2.7 AEMEEEZE Cheddar T SDS R B ik
#HR

SDS—-PAGE 3= %2 F 3k 32 75 1 Wi A W7 9 300 18] 11
as— i 2 [ FN B— 53R 1 17K fie 2B AR I L, AR PR B
MZ RSy TR/ NI T8 o ARV vk B E 5 w]
LIFE L, TE 14 d ), M1 M2 JiEiZH T B TE 24 kDa DI
/R AR b as A B D R E W R 25 . AE
21 d B 25 AR M2 JEH /N A B 1 BR 2RI BE 22 | 45
AEORIANTE ME LL 43 3%, Bl X — 43 F & T 80/h 55 T IR
Bz, AR A T i TR & Ry 8 g
ST AN R K il A AR 3 04 4 f 25 L RE T, B8R A
Sy f S IR, B3 — 2 O R A SRR . M2 IR ZH /NS5
HBIRAYBE Z AT RE R B TR P IS A e R AE T
FEPUER, SECLIM A M T RS, M1 /N T 5
PR BB ST RS S INAS W &k, 1A M1 AR %o £k A= 4
A=Ak S B TR FE AR A B R M R R o X 5 T T AT i
PERCE I 2 25 R — 30 -
2.8 AREIMNEEELRE Cheddar FEEEIMEM & K
VA

24 B 30 d T EK AR L TR AT ST AR O B 5
48 h)5 W& %L, Horh i 2 248 R AL IR 5 1% 0 TG
BRSPS R, NFR 4 ATLIE B, A FEH
P, M1 T M2 A 258 50,28 T I F 75 T 30 d e a2

230 So17zm18m)

FNHAEM TS R A T AR M1 2 & AR T
1% BT a5 T 95 Bk 3.5 x 10° CFU/mL, 2 F M2 fiE
(6.8 x10* CFU/mL) , X ZH, M1 & & Xt T 1% |-
It KA — e I HIE A BLLF M2 i, 52
RVEFN ML EE X T 15 YL LA R A IfvEA ,
M2 SRS BB S T B PE R I, RT RE R T TR MR
SRR RSP, SRR T R R
M1 & A BTl EA R AP es PrRetE A o

Fd IR0 BRI T ) T 7 B
Table 4  Colony counts of Cheddar cheese packaged
with different antibacterial films

[EESVIRS A M1 i M2 i
B7E%#( x 10" CFU/mL) 9.2 3.5 6.8
3 %Kit

SR JH I A R B — 52 RPN 11 52 5 I XS Cheddar
B A T 2 A B, BT AT B R X ¥4 g 3 ] e T
P 1 AR R R, S R SR BT, ML I 2 T 8 U3 Bl BT
e M2 A T 1 5 B A DY AN TR] 1 SE R, ML B FN
M2 JEE4b R REAT 230 ) T W 7K 4 iz, H MR L
M2 XS oK 53 R BRI P BB 4y o M2 IS0, 208 2H 1 1 1R
AR, M1 IR ZH T 1 A8 b /DS, I HL W% 2 R BE 11
465 pH AR fLAE — 3. M1 B35 21 d )5
pH4.6 SN il 12% TCA SN & 545k F 2%, 7] fig
XS CO, (O, FA= W45 ) BH R P A, BRARR Pl 132
Wy | L T T AR K AR R, MO B e g 0 B S0l
1 RAE A T RRE (0 R KA I R IR s N
IR A s ML R M2 5 28 A0 258 A e s 4 o) T 2 1 5T
Refige , T2 1 BT 4 B A s i T LA A 2 A )
A PR S LR AR b 22 AN O FE G R o, T
% SO AR AP A AE W 25 22 S, B U S G, Tk 3R
THT A0 88 2 | B B M L JRe P | MEL B R [ SR P A2 A AR
F, TR A PERTSPE S B F; SDS EE iR HL vk 3R
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