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Effect of Electron Beam Irradiation on Quality of Fresh Chilled Pork

SHANG Yi-bin GAO Mei-xu LI Shu-rong PEI Ying WANG Zhi-dong
(Institute of Agro-products Processing Science and Technology, Chinese Academy of Agricultural Sciences, Betjing 100193)

Abstract ; The effects of electron beam irradiation on nutrient quality, lipid oxidation and sensory quality of fresh chilled
pork were investigated. Fresh chilled pork whose fat to muscle ratio was 1: 6 was grounded and packaged, and then
irradiated at doses of 0, 2.0, 3.8, 6.2, 8.3 and 10.5 kGy. The contents of fat andprotein, chromaticity, sensory
characteristics, lipid oxidation index of TBARS value, POV, diene value of irradiated and unirradiated samples were
measured. The results showed that there were no significant differences (5% level) in content of proteinand fat between
irradiated and control samples, but irradiation could significantly increase TBARS value and POV. EB irradiation
enhanced the increase of total diene value. The samples treated with 3. 8and 6. 2 kGy showed good color during storage.
There were no significant differences in sensory characteristics among different EB doses. It is concluded that 4 — 6kGy
EB irradiation, which is effective for decontamination, shows no significant effect on qualities of fresh chilled pork.
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x1 RERNEELSHIERE
Table 1 Sensory analysis index of fresh chilled pork

WH RIEEL 7R 15455
Ttem Evaluation index Score
IR ELA g TR R, O BRI | 5 R R A e ik 0-~2
Odor IR 22 BE L E A R R IR SRR B IR , A R OSP4 52 14 s LR 3~4
FIZ R 2R SR A T AN I 42 1 A RS IR 5~7

AR FE M — 2T SO A S G IR €8, B OGEE, VI A ANEE T, T iE 0-~2
Appearance FIA —Z AT BRI SN SRR €, TCOGRE, VI I A (0BG A RGP, RV 3~4
FEM AR B, BOR O TIR GO, LRI A B ARG, VWi 2 6 KBRSk 60 AREE , P TH P VR 5~7

s Jo i B A B 0-~2
Texture Wﬁﬁﬁ?ﬁ,ﬁiﬁd\ 3~4
R AR FRR B A SR FHE T 2 5~7

RTINS Y S R ¥ P IAE I SN Y S il 0~2
Fat state REMT I, T, 5550 R T 34
NI RTS8 AR, B AR R IRk 0, 5~7

R2 HETRERMLSEAZEARMR.
FERA & 2RI
Table 2 Effect of EB irradiation on fat

and protein in fresh chilled pork

pilke HE B Jg 5 &
Dose (kGy) Protein content( % ) Fat content( % )

0 20.3593 +0.0939* 18.3010 1. 7202
2.0 20. 1486 +0.3298* 18.0000 +0.9325*
3.8 20.4411 +0.8341* 17.0774 £1.4041°
6.2 19.9265 +1.1818* 18.8478 +1.5782*
8.3 21.1402 +0.5307* 19.1750 +1.9302*
10.5 20.7539 +0.5695* 18.3648 +1.5313*

T SRR F AR 5% KV F 225 B3
Note ; Different letters in same column stand for significant difference at

5% level
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Fig.1 Effect of EB irradiation on PV
of fresh chilled pork
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Table 3 Effect of EB irradiation on TBARS in fresh chilled pork during the storage time

R R V9Kt [E] Storage time (d)
Irradiation dose (kGy) 0 4 8 12 16

0 0.052 +0.000™ 0. 094 +0.000™ 0. 148 0. 0124 0.216 +0. 026" 0.554 0. 030°*
2.0 0.101 +0. 003" 0.261 0. 033" 0.957 +0. 014°¢ 1.555 +0. 113 1.820 +0.213%
3.8 0.119 +0. 003" 0. 406 +0. 019" 1.028 +0. 007 2.259 +0. 106" 3.255 +0. 037
6.2 0. 198 0. 007" 0. 693 +0. 026" 1. 386 0. 006" 3.255 +0.303*4 3.393 +0.274A
8.3 0.264 0. 014" 0. 586 +0. 078" 1.392 +0. 060" 2.974 £0. 128" 3.507 +0. 0944
10.5 0.356 0. 021" 0. 845 +0. 013" 1.904 +0. 024 2.969 +0. 002" 3.657 +0. 086*

T IR RNG FRRTE 5% KT E 225 B3 BT AR RS FRARTE 1% K F E2ERB3E, TH
Note: Different small letters in every column represent significantly different at 5% level; different capitals in every line represent significantly different at

1% level, the same as below

F4 BEFREEWERN a" EHFN
Table 4 Effect of EB irradiation on a” in fresh chilled pork during the storage time

i R I3 [B] Storage time (d)
Irradiation dose (kGy) 0 4 8 12 16
0 4.54 +0.027 6.01 +0. 034 5.97 0. 05¢ 6.74 +0. 07" 7.12 0. 04
2.0 4.97 0. 02" 6. 80 0. 04°C 6.30 £0. 02"" 7.44 £0. 06" 8.06 0. 07"
3.8 6.11 £0.01°¢ 6.62 +0. 06" 6.70 =0. 098 5.44 +0. 02" 7.75 0. 02"
6.2 6.30 =0. 03 6.60 +0. 02" 6.33 +0. 04" 5.14 +0.02% 5.40 +0. 034
8.3 5.42 +0.02% 5.64 +0. 02 4.88 £0.02°¢ 3.89 +0.01™ 3.70 £0. 05™
10.5 6.17 +0. 02" 6.47 £0. 02 5.28 +0.03% 4.75 £0.01°" 4.73 £0.02°"
x5 BFRERXMEAD BN
Table 5 Effect of EB irradiation on b” in fresh chilled pork during the storage time
4 B IFSEEST ] Storage time (d)
Irradiation dose (kGy) 0 4 3 12 16
0 3.28 £0.05™ 5.55 +0. 04" 2.43 +0.03% 2.35 +0. 06™ 0.55 +0.02™
2.0 4.09 £0. 04 5.46 +0. 02°A 4.58 +£0.02°8 3.23 +0.03" 2.42 0. 04°F
3.8 3.34 £0. 02" 4.91 +0.03<C 5.44 £0. 02" 4.97 +0. 02 3.15+0.03%
6.2 4.64 +0. 02" 5.96 0. 03" 6. 61 0. 02 7.91 £0.03" 6.92 0. 02"
8.3 3.99 +0.01 5.35 £0.05% 5.96 +0.01°¢ 7.31 £0.01° 7.22 £0. 02"
10.5 4.47 +0. 04"F 5.93+0.01*" 6.29 =0.01"C 9.02 +0. 04 8.69 £0.01®
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Table 6 Effect of EB irradiation on sensory characteristics

in fresh chilled pork during the storage time

o )

trradiarion KR SR ’ wJﬁi& EHHWS

dose(kGy) Odor Appearance Texture Fat state
0 5.40 £1.51° 2.40 £0.81" 4.70 £0.84" 2.50 +1.27°
2.0 2.80+1.23" 2.30 +1.49* 3.10+1.37" 2.40 £0.70°
3.8 2.70+1.06" 2.10+1.20° 2.80=1.40" 1.90 =0.74°
6.2 2.60+1.17" 2.40+0.84" 3.600.84" 2.70 £0. 82*
8.3 2.80+1.40" 2.30 +1.16* 3.40 £1.51" 2.50 £1.27°
10.5  2.75+0.98" 2.00+1.15° 2.90+0.74> 1.90 +0.74°
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