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Effects of antibacterial pad containing silver on the chilled meat preservation
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Abstract: The pads containning different weight content of MMT-Ag
(3%, 5%, 8%, and 10%) were put on the bottom of the tray with
the corn bracts on the top as the separate layer, on which the ground
fresh meat was placed. After wrapping by PE films, the ground meat
was stored at 4 ‘C. The total viable counts, TVB-N, TBARS, pH
value, moisture content, cooking loss, and sensory evaluation scores
of the meat were measured everyday, in order to investigate the
effects of MMT-Ag content in the pad and application of separate lay-
er on the preservation of chilled meat. The results showed that the
preservation effects of pad were improved with the increasing content
of MMT-Ag. When the MMT-Ag content was 10% , the effect was
obvious. The shelflife of chilled meat packaged with the pad was 6
days, 3 days longer than that of the control group without pad. The

presence of this antibacterial pad significantly inhibited the microbial
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growth in meat could retard the increasing of TVB-N, TBARS, and
pH. decrease the moisture content and cooking loss, and improve the
sensory qualities of meat. The application of the separated layer of
corn bracts slightly comprimised the preservation effects of the anti-
bacterial pad, but has no significant effect on the shelflife of meat.

Keywords: silver loaded montmorillonite; antibacterial pad; chilled

meat; qualities; shelf life
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MMT e 5 1) 25 ) DL AE A B R R gt 5 R Ao 40 0%
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4.35 1gCFU/ g,y J& 5% 2] 55 B 0 i 72 vh B 50 A4 Wy 35 9 i
T, BG LEE A A T TR B R0 I N [A] fr R K S T R 4
Ko, BHAR AR 0 A5 H A I T 000 S8 35 R AU 0 £ 1) o 2 R

x1 REANBRETNRE

Table 1 Sensory evaluation standards of chilled meat
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Figure 2 Changes in total viable counts of chilled meat in different groups during storage (n=3)

130



s 5 (R &

2017 4 % 10 1

SR . H CG 47E 3 d 5 Y 3 & 2 A e fn bk
Y5 RN TR FRE (B 1501358 A #h R BT 6 1) Y 0
PRI AT I T 300 A 20000 R A A 0 ) A K B LS S0 R e
ARSI R S = . A B A% S
RO R TR AR AR T BGA S CG4HL.H Y
MMT-Ag ¥ RS L BEBILE R # b B3 MMT-Ag 7] 5
WA PLR AR . 2 MMT-Ag % B AR i, B 25 09 B % 8 4K
Y TR A4, HNEE 4 RIT 4G B W35 M 22 = (P<
0.0, fH AB WL B ¥ S BFE I 7 d SRR

2.3 EEPELHEANLRRMNER

2.3.1 TVBNEMA TVB-N (P E R & A B 6
JE Y B . GB/T 9959.2—2008( 73 1 & VR 4% 8 I ) v ]
B AL B A TVB-N {15 mg/100 g. &l 3 Al 1. It 40
A& i A B TVB-N ¥ R 52k Bl . —Irmitd 7%
i A 7 WA T R v AR ) R R R R SR TR 2
J R AT FIJE BB P 1 A BILERC 5 — 7 TAT L 5 66 P ) 1
kA A OG0T, BG 4 TVBN HAES 4 KC ik
15 mg/100 g, CG 7L 5 Kl i e BR A » 15 W] 38 30 4of 4 %)
BEARY TVB-N (B3 K T6 8 & MR AR . A 4080 B 418
TVB-N {H M #EE 2 K& Sk 2 # 8T [ BG 4/ (P<<
0.01), H Bt b MMT-Ag ¥ & 19 J7F w5 T Fe ik . {H MMT-
Ag AR B B 45 A HIR] T W 122 7 (P=>0.05) , A4
A B4 HIILER 7 KA FREE . Ui B K 0 9 A
2 505 S WA TR A X Y TVB-N LR 10 20Ok . &6

TVB-NfH
TVB-N Valut-‘e/(l()‘2 mg -+ g’)

N o

+*a.

0 1 2 3 4 5 6 7
FRF i)
Time/d

(a) A4H

AR MBS B, TR BG 4R CG 4y 55 22 A K
3 d. T A-4 4 B4 AR E] 6 d.

2.3.2 TBARSH A=Ak 34 i Ng o A 16 F1 g Dy B2 5 e
I HA A AR RIE D VR AT AR B AR I — 2 0
iR BT ) 5 AR P A SRR . DR, 6 R O IR TR B 1
TBARS B /2 $| 7 fiF 13 fig 5 4 A0 B2 7028 4 1k ) 3 2248 b, H
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Figure 3 Changes in TVB-N value of chilled meat in different groups during storage (n=3)
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Figure 4 Changes in TBARS value of chilled meat in different groups during storage (n=23)
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Table 2 Changes in pH value of chilled meat in different groups during storage (n=3)
FE i 40 ENPN ®1KR #2R #3R ¥4 R EHRIDN #6 K TR
BG 6.38+0.02 6.16£0.01" 6.36+0.01* 6.33+0.01* 6.4740.01* — - -
CG 6.38+0.02 6.27+0.01"b¢ 6.2540.01" 6.3340.01* 6.33+0.01" 6.4140.01° — —
A-1 6.3840.02 6.26+0.00¢¢  6.01+0.01¢ 5.85+0.00! 6.11+0.014 5.9740.00¢ — —
A-2 6.38+0.02 6.17£0.01# 5.9440.00! 5.7240.00" 5.98+0.00f 5.97+0.00¢ 5.9440.00" —
A-3 6.3840.02 6.1540.00" 5.96+0.01" 5.87+0.00¢ 5.9540.008 5.8840.01¢ 5.2140.01¢ —
A-4 6.38+0.02 6.2140.01f 5.82+0.01 5.81+0.008 5.9840.00f 5.9440.00f 5.9340.01¢ 5.9140.01"
B-1 6.38+0.02 6.3340.01% 6.1340.01f 6.2340.00" 6.21£0.03" 6.1640.01" - -
B-2 6.38+0.02 6.25+0.01%  6.1540.01¢ 6.13+0.01¢ 6.0940.01¢ 6.134+0.01¢ 6.01+0.01% —
B-3 6.38+0.02 6.2840.02" 6.1740.00¢ 6.14+0.01¢ 6.1140.01" 6.1540.01" 6.00+0.01* -
B-4 6.3840.02 6.234+0.01° 6.18+0.00¢ 6.15+0.00¢ 6.104+0.014 6.00+0.014 5.93+0.01%  6.03+0.01°

T % Duncan’s multiple range test j

I A 2 Kl B FAR (P<C0.05) . B A #4119 pH 1H7ERT
SAMHE TR 6 LI TIEE®R IR 5.8~6.0,1f B
LM 2L A8 T R ELZE TS (6] 2 3 F MMT-Ag & & A
[ 1 A AL, T BT oA el 4 1 o7 T RO e A B
A RUREAR T 8 P R T AR T A ML S s g . R
KA PR B R A — R 0 T R AT RE B AT
P pH H,
2.3.4 KGR BERTKSTRERY 70%~80%,
KA B A FREEM A K . B3R 3 WAL BG 4K
3tk R I ] 0 ST K WS R T A R R
A AESS 1 R B FEREAR. 58 2 Rug L AR AR A,
ELTER AT N B AEF BG 4. U6 LA 0 K e AR
A — 7 Y1 1B P A AV v K o 4 o A B R A
BB, BB BALMK S & i mE T A 4l (5% 4l 8 5
AW W P2 5 (P>0.05)
2.3.5  ZEAWKMAEA P PROK M I 2 T O
TR A T B T 2R R TP HARK M ik
— Ul ER 4 TN BG AR 2R K B Ak A T JEC I [ 9 A2 KT
i*ﬁuo AR AR I ZE B R RS 1 R

xR 3 AEIALIE YIS EE AN

PEATRHE 22 57 0 35 R4 (P<C0.05) [ 81 M0 v AS R b 3 B 3 i IRl A 7 o P 22 57

MR RGBT S E 54 0 R, H A8 5 A i 1
BEMLT BG 4 (P<C0.05), ;ﬁﬂﬂﬁ@ﬂwjﬁ% CINTE S i
W ZE R IR m AR kY, A BRANEALE EMNE
SH A AL ZEEAR R SR e B B ALY 1 WA B
JZ X A AR K P — E R
2.4 BREFSHTK

i 3% 5 AT, BE IR B R ) AE K, BG 41T 4 T R I
PRLEE3ROCMT 6. )8 TIREEEN M CG HAESE 5 KIE
KKK A LA BANEE WSS MMT-Ag i E 29 IE L
KZRIFHEL 3 dJF. A4l 8% m T MMT-Ag ¥ & 4 [
M B A, b, A4 R B4 S IAESE T KRR 6 KRN IRR
P
2.5 #REH AgT WM

FI A 1 A 5 AR A2 £ B R v R o (AR 4%
WHO 535 & Ai 15 T A 48Uk R K B4 AR ol ) 46 4
W2 Ag" WAL T 0.1 mg/L MR KA 2 % A A i a3 .
AYUR B AL G IR R B R R S AgT T AAS X Ag”
FA ARG BR A7 0.05 mg/ L, U WA R A A 35 & g o Ag™ 19 3T
BEALF 0.1 mg/LARF LA,

wEPkSEEEN

Table 3 Changes in moisture content of chilled meat in different groups during storage (n=3) %
FE 2l #0R 1K #2R EHEDN #4R 5K %6 K TR

BG 72.44+0.34 72.65+0.16% 74.3640.05* 73.71+0.46% 74.50+0.04% 72.4940.05* 75.85+0.13% 73.48+0.09%
CG 72.4440.34 69.70+0.15%  72.3840.12> 70.4240.10®  69.8040.16*>  69.38+£0.03¢ 72.5740.07"  69.4140.30°¢
A-1 72.4440.34 68.2640.20>  71.79-+0.07" 67.384+0.09>  70.06£0.19* 69.73+0.07¢ 73.5440.03*>  70,55+0.03b
A-2 72.4440.34 67.9140.04° 72.4340.09° 67.9640.20° 71.7440.05%>  71.000.08%>¢  71,79+0.14" 71.0340.072b¢
A-3 72.4440.34 69.1240.32¢>  72.62£0.03" 67.3540.28"  70.9540.11¢>  70.714£0.03> 72.30£0.41>  72.66+0.343¢
A-4 72.444£0.34  67.95+£0.13>  72.2540.06>  70.364+0.08" 71.24+0.06® 71.7940.18*> 72.35+0.07"  70.15£0.07"
B-1 72.44+0.34 70.83£0.112>  72.30+0.07" 68.2040.18>  74.46+0.06% 72.1740.09%>  73.11£0.05%>  72.324+0.06*"
B-2 72.4440.34 70.06+0.102>  72.7840.13" 67.304+0.24>  66.7140.10" 72.54+0.06° 73.7940.07®  70.2040.04"¢
B-3 72.4440.34 70.4940.15>  72.8440.12" 69.2440.26"  72.3240.11¢>  72.2240.03*>  74.08+£0.04*> 70.29+0.16"
B-4 72.4440.34 68.534-0.32° 73.2940.05>  70.0940.08*> 72.31+0.17* 71.63+0.14*> 73.5240.09*> 73.0740.14*

t %M Duncan’s multiple range test j
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Table 4 Changes in cooking loss of chilled meat in different groups during storage (n=3) %
g 50K ERBN #2R #3R H4R EHRIPN #6 K TR
BG 37.1140.10 40.70£0.07* 40.5640.27* 41.4040.13* 45.0140.22* 39.8540.28* 43.5040.10" 44.8940.25*
CG 37.1140.10 31.3040.20¢¢  28.20+0.19¢ 32.6440.21% 32.724+0.21¢ 27.7140.10° 23.8140.274 33.0140.33¢f
A-1 37.1140.10 33.9940.24%4  32,.8440.23> 31.36+£0.28% 33.8440.24% 30.8940.20% 27.69+£0.25¢ 34.774+0.19%
A-2 37.11£0.10 30.5040.264 30.6940.07¢ 32.1440.12¢¢  34,17+0.28% 30.75+0.40 30.5340.39% 30.90+0.01!
A-3 37.11£0.10 31.64+0.16  31.2340.16¢ 30.4640.1449 34.3240.02¢% 28.7140.53>  30.2940.10  31.0340.33'
A-4 37.1140.10 31.0240.32¢d  29.04-+0.28¢ 31.7240.10¢¢  37,59+0.12d 32.98+0.45 28.0640.33¢  36.36+0.13<
B-1 37.1140.10 34,64740.20"4 33.3240.23> 31.5240.03°¢  38.0240.38" 33.524-0.22% 33.2140.05" 37.1640.09>«
B-2 37.11£0.10 31.314£0.32¢  39,1840.10>  34,0940.11"  34.4940.20%¢ 31,9240.46> 33.224£0.39>  33.860.249f
B-3 37.1140.10 36.064+0.19>  34.43+0.11%¢ 35.59+0.10> 38.9840.12>  33.9140.14> 32.2540.29> 38.824+0.09"
B-4 37.11£0.10 35.0440.11%  33.9140.332>¢ 34,45+0.24> 36.43+0.16%d 34,2340.24*> 33.3540.34° 39.7440.21°

Tt 3% Duncan’s multiple range test $F47 548 2% 7 B & Pk 4> (P<<0.05) ,

[5 510 B3040 o AN [e) B 5 8 3 7 0 [ A7 7E 5 M 2 5
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Table 5 Changes in sensory evaluation scores of chilled meat in different groups during storage (n=3)

R i 41 ENUPS H1R $2R EEPN ¥4 R %5 KR ENIPN BTR
BG 9.90+0.07 7.80+0.30" 6.4740.25" 5.63+0.12f 4,934+0.31# 3.97+0.35" 2.57+0.21" 1.30+0.20f
CG 9.90+0.07 8.33+0.15¢ 6.90+0.36°¢ 6.60+0.10°¢ 6.23+£0.15¢ 4.87+0.12¢ 4.27+0.25¢% 2.97+0.06°
A-1 9.90+0.07 9.1040.10%¢  7,3740.12¢ 7.00£0.204 6.3340.15¢ 5.4040.104 4,9340.21% 3.6040.26¢
A-2 9.90+0.07 9.07+£0.12>d  8,034+0.15 7.3740.15% 6.57+0.12¢ 5.934+0.21¢ 5.0740.21¢d 4.1340.32"¢
A-3 9.90+0.07 9.37£0.15% 8.2340.21 7.57+0.12% 6.87+0.15" 6.07+0.31" 5.5340.06" 4.77+0.25%
A-4 9.90+0.07 9.4340.06 8.37+0.12% 7.83+0.15% 7.174+0.15* 6.67+0.29* 6.03+0.06% 5.0340.15*
B-1 9.90+0.07 8.7340.254 7.2740.254 6.77+0.254% 5.53+0.15" 4.87+0.12¢ 4,4340.15"% 3.7740.25¢
B-2 9.90+0.07 8.8040.20¢ 7.60+0.10¢ 7.0740.21¢ 5.8740.15¢ 5.3340.064 4,7340.25¢ 3.9740.25b
B-3 9.90+0.07 9.0740.21%4  7,8740.15% 7.3340.31b 6.3740.12¢ 5.904+0.10¢ 5.2040.2654  4,37+£0.21°
B-4 9.90+0.07 9.1340.15%¢  8,1040.17%" 7.5340.15% 6.9740.06% 6.4040.10% 5.4740.45 4.8040.172

T & JH Duncan’s multiple range test #1758 22 5 i 3 1 53 7 (P<<0.05) , [ 51 $cdla Hh AN (] _E AR 5 B 38 70 B0 () 7 7 i 3 MR 22 5
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