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A Wi SB[ 1g(CFU/g) ] [ 1g(CFU/g) ]
(kGy) BS 41 PC 4 BS 40 PC 4H
CK 3.14 £0.20a <1.00 <1.00 <1.00
3.00 2.26 +0.38ab <1.00 <1.00 <1.00
5.00 1.45 +0.77b <1.00 <1.00 <1.00
8.00 <1.00 <1.00 <1.00 <1.00

T : SR G A RNG PR AL B 25 57 B35 (P <0.05) o Rl

F 2N 3 R TR GRS 2 Fh 7 R LR
R . 44 IR i 8. 00 kGy i, 55 CK AHEL, PC 4145
BS 4 SR LB Z E A R FFEAR (P < 0. 05) 5 24 s Hit 57
##7493.00.5.00 kGy I}, PC 21 5 BS 4L AYRYE i TS5 CK 41AH

HEREZESF(P>0.05) , fif 3704 BT T 45 R 2 W, 24
JHE 7 1 56 R R 125 T 7. 00 KGy B4 7 A ) G Sk A
TR G ZARF . ARG 2 R 5 B R SR
RIREE AT IS H,5. 00 kGy Sy fie 4 MRl

£2 TRERANEXNFFRENTMBEE BRI

IR W5 (43)

(kGy) s Bife, LS BERE
CK 8.30 0. 12a 8.44 +0.07a 8.36 0. 13a 8.41 0. 10a
3.00 8.1320.23a 8.47 +0.06a 8.14 0. 14a 8.27 +0.09a
5.00 8.24 0. 12a 8.47 +0.06a 8.23 0. 14a 8.3420.11a
8.00 8.04 0. 19a 8.47 +0.06a 6.24 +0.12b 6.25 £0.07b

*3 FRAEBAEMHEAMNIE(PC) =RBERRNEI

5 ) o W (43)

(kGy) JFi i, R sz
CK 8.09 =0.06a 8.36 0. 10a 8.23 0. 10a 8.21 20.05a
3.00 8.1920.13a 8.31 20.08a 8.26 0. 13a 8.29 20.09a
5.00 8.16 +0. 14a 8.40 £0.07a 8.39 +0.08a 8.2920.11a
8.00 8.34 +0.04a 8.2320.12a 6.21£0.11b 6.24 +0.08b
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A eding | W% S 1g(CFU/g) ] o[ 1g(CFU/g) ] KA & 1 (MPN/g) SO AR
(JA) PC 4H BS 41 PC 4 BS 44 PC 4H BS 41 PC 4H BS 41

CK 1.86 +0.03 4.07 +0. 16a <1.00 3.26 +0.08a <3.00 <3.00 ND ND

0 <1.00 1.91 +0.12b <1.00 <1.00 <3.00 <3.00 ND ND

2 <1.00 1.44 £0.38bc  1.99+0.58a <1.00 <3.00 <3.00 ND ND

4 <1.00 1.22£0.38¢c  2.20+1.04a  1.96 +0.88b <3.00 <3.00 ND ND

T :ND R AR E], KN 1. 00lg(CFU/g) o

AR B SRR M ERENE, B P IRy
AR EREMMN —AEZRE bR, &5 SRR AT LA TBA
(R FAE (B B £ 5 P g R L FE R s ™ . gk S
i, K45 B Ay PC 41, BS 41 TBA {f 43 5 & 0. 860,
0.993 mg/100 &, % 0 J&I i () %5 W& b 3B 5 TBA {1 %
0.788 .0.255 mg/100 g, 15 CK # I 5B 2 F& % (P <0.05) .
25°C f% 3% 2 JE )5, PC 41.BS #1 TBA {f 745 Jy 0. 782,
0.295 mg/100 g, 5 fi#e O J& i [ 4% B RE i TBA AR H TG &8
FZF(P>0.05) ,{H5 CK fHILb =R BE (P <0.05) . £k
4 J8JG,2 FO5 R A TBA (H3 B Z (P <0.05), I
REERER TR 25 C ity 4 JE 1R, 2 FhoJy & 5 % TBA
HEREH B REIGES . — Bk UL, RIRGHEE M S 4 K
B TR AR, S 2 TBA B b HdA i
TR AL BRI AN S 3TN B R 1 TBA fH, S5 SFF T %
B AUy 0 T A 20 B S ROV T B 2 e
RPN, 22 10 kGy v %5 BR AL H1 ¥ XU TBA {E7E 60 d [ fif 7%
A 5 520 R AIC R 4, T A 4 HR (%) X6 BEL AL TBA. {H ) A W 3%
T RPRAE R,y A IR AL P KT KRR Y TBA {EAR T
RAEIRJOBR ™ Zhu 25 F) R T o5 B T ORR IS R R
BTBA BT o A b 2 Fhoy (8 S 4L S A
Hodt BR 20 5 S A R 37 SR e o S LAk 24 21 B i T 4 445
S50 DR 2 ML TR R A £ g S AR R R . B
A T R —FOSUE R LAY, B8 S B T KR I AEER
b A T AR BT 0 y R R A BT R
RN, BN i — A F AR TR , 1X ] B 2 A 2
Aoy RS TBA TREMERZ —,
#5 ERAEXNERHANAERR TBA EHNHIN

g ) TBA i (mg/100 g)
() PC 4 BS 41
CK 0.860 £0.036a 0.993 +0.047a
0 0.788 £0.021b 0.255 +0.012b
2 0.782 £0.050b 0.295 +0.020b
4 0.125 £0.014c 0.097 £0.013¢

2.2.3 R AR BTk R P 5 (o AL I R A S
I e P 2K — B 22 1935 TR 2 00, M 7 2 A B ol A g o
PRI At AR A 1 BB PR 2 — 0 I P 2 Ry

srcHLAE 5 B B 7 R g 6 i, TT AR, 5 CK Af L, 66 08
J& PC 2L EpHLAR G 5 i 3N (P <0.05) o B i wioe
7T R AL T R 1A I e 7 A R, % R
10 kGy WA & i f s, FEXT RIS AN T 41.5% 0 Ak
BS £ FPHLIG I 5 F2 I f 8 P 1] ) 3 < 5 P 0 e e i, 3
RS 4 FAHUA 0.76 g/100 g, X 1] RE 540 AL BIA 56, VE
AREE LA A OB R B BT Ty SRR ok 2 Fh gk
LK A 5 TR R D ) S5 [, 45 L2 T, 5 0 B S A B, y
SR AR IS 9 1S T A U0 T 4. 81% , L T AL B A T
4.33% " RHERTL, G IBAL TS , A5 I A bR PC 2L RE
e Th T IR W AR, B S 4 TR I LIS I A
4.57 ¢/100 g, BEE TAFHE (P <0.05) ;7 7% 4 P bHRHE BS
SRR 5 2 e AR b IS TR UTIAG , 0S5 4 R P RLIS 10 5
AN 0.76 /100 g, BELT CK(P <0.05) . 4@ B AE I &
ARSI 7525 PR A PR o AR IR TR ) A Tt — 2B BT 5

R6 BERAEINEHHANFESRAERSENZN

fif R ] ML % 2 (27100 g)
(D) PC 4H BS 41
CK 3.80 +0.31d 1.97 £0.57a
0 6.150.21a 1.73 £0.43ab
5.87 +0.33b 1.16 +0. 14be
4.57 £0.27¢ 0.76 +0.06¢

2.2.4  HEBRALPEXH A O 2 RCE SRR AR IR
LB 200F P R T IS IS B A 2R R R
Wy BRI R 5 S A 5 S R ) 5, DT 5 M0 7 i )RR
JR S N T F1ZE 8 A IL,5. 00 kGy 4 MR AL B 2 Fhoy i £
SR FERETEUIE PN 45 TIUECE T B AR AR S 0 B AR (P >0.05)
ERIUE DL AR 4 RS R SRR BRI R . AT
Y, R AR R A R PR AL B, 45 Eas a2, AT D) AR
SRR A TR , TR R3] P 7 R B R A
I S. 00 kGy y 7 WA k1 F T 2 oy e £ B0 K PR AL B

3 HFig

ARBIFEHEEE T AN [ B0 o0 51 be 2 P ARG A D 5L 5
Jr R S A ) e SRR ARSI I, B4 5. 00 Gy i

R7T FERLENEFHHANETRSARE AR

WA HROD)
() St B R AEZE
CK 8.12 +0.18a 7.88 £0.42a 8.08 £0.29a 8.08 £0.24a

8.15 +0.26a 8.18 £0.20a 7.95+0.29a 8.17 £0.21a
2 8.20 £0.09a 8.30 £0.09a 8.26 £0.09a 8.18 £0.08a
4 8.48 +0.08a 8.36 £0.09a 8.46 +0.07a 8.50 0. 12a
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fof RIS ] P4 (41)

() JH gt Uk RIS
CK 8.23£0.12a 8.43 £0. 14a 8.05+0.2la 8.32£0.25a
8.50 £0.07a 8.42£0. 14a 8.28 £0.17a 8.42 £0.09a
2 8.38 0. 12a 8.28 £0.12a 8.06 £0. 15a 8.23 £0.06a
4 8.32 £0.10a 8.50 0. 03a 8.46 0.07a 8.28 0. 1la

FRUEEL AR B 2 = it I 0T 4 R A A P s A B ) 1T -1114

TBA {H KU I 5t SRR i ST A AR A AT 2047, 45 R B

SRR 2 Fof ™ ik P T 7 ORI B T R B DR R AEOK T

DRI AT P11 < B €07 2 BR AT B R AG o R 7 i TBA
(ELEM PR TR A BT 18] 19 228 T 6 5 5 U R PR 0 B S b oRL R
5 B TR S e PRI 17 5 i A (R EL B R 1] ) S2E
KEBBHFFZE TR 5.00 kGy fRIRAL RS 2 Bl 75 £ fh
Tﬂ%ﬁ@ﬁﬁﬂ*ﬂﬁﬁIW\ TR AR W O . ZR B TiA,
5.00 kGy (% e 5 38 ] T3 2 Fof 75 8 £ o 199 5 JE O it
{EAERIIRERRIE T, O (B ah 14 i A AL 1 DL A 15 3k

S E 3k

[UIXSR 28, KIS, iR, 46, Jr R @ PR B 5 R e s
[J]. EMRALOl K A4, 2018 ,40(4) :511 - 516.
[2]AR%8T, 5k 7, E B, 4. FRE RIE bl i F R BURAS i
B[], REESNT,2017,17(6) (112 —121.
[BTHEZ K, e, e, FRIE i Al B R [J].
Btk SkRiEAL,2017(9) 142 - 45.
[4] Chen Q, Cao M, Chen H, et al. Effects of gamma irradiation on
microbial safety and quality of stir fry chicken dices with hot chili
during storage [ J]. Radiation Physics and Chemistry, 2016, 127 ;
122 - 126.
[5]Lee J W,Kim J K, Srinivasan P, et al. Effect of gamma irradiation on
microbial analysis, antioxidant activity, sugar content and color of
ready — to — use tamarind juice during storage [ J ]. LWT - Food
Science and Technology,2009,42(1) :101 - 105.
[6]Dileep S Y,Manasa K. Trradiation in food processing:a review[ J].
Journal of Pharmacognosy and Phytochemistry,2018 ,SP1:905 —912.
[7]Farkas J. Irradiation for better foods[ J]. Trends in Food Science &
Technology,2006,17(4) :148 —152.
[8] Tripathi J, Chatterjee S, Vaishnav J A, et al. Gamma irradiation
increases storability and shelf life of minimally processed ready - to —
cook (RTC) ash gourd ( Benincasa hispida) cubes[]J]. Postharvest
Biology and Technology,2013,76:17 -25.
[9]Yun H,Lee K H,Lee H J,et al. Effect of high — dose irradiation on
quality characteristics of ready — to — eat chicken breast [ J].
Radiation Physics and Chemistry,2012,81(8) :1107 - 1110.
[10]Park J G,Song B S,Kim J H,et al. Effect of high — dose irradiation
and autoclave treatment on microbial safety and quality of ready —
to — eat Bulgogi sauce[ J]. Radiation Physics and Chemistry,2012,
81(8).1118 -1120.

[11]Song B S,Park J] G,Kim J H, et al. Development of freeze — dried
miyeokguk, Korean seaweed soup, as space food sterilized by
irradiation[ J ]. Radiation Physics and Chemistry,2012,81 (8):

[12]Lee J H,Kim J K,Park J N, et al. Evaluation of instant cup noodle,
irradiated for immuno — compromised patients[ J]. Radiation Physics
and Chemistry,2012,81(8) :1115 -1117.

[13]Smith S
intake during space flight and space flight analogs [ J]. Procedia
Food Science,2013,2(3) :27 -34.

[14]Kume T, Todoriki S. Food irradiation in Asia,the European Union,

S M, Rice B L, Dlouhy H, et al. Assessment of nutritional

and the United States:a status update[ J]. Radioisotopes,2013,62
(5):291 —299.

[ 15 JThsanullah I, Rashid A. Current activities in food irradiation as a
sanitary and phytosanitary treatment in the Asia and the Pacific
Region and a comparison with advanced countries [ J ]. Food
Control ,2017 ,72(B) :345 -359.

[16] F i, Bl , 2 AR 1E , %, S THIE N O (83 TR I T2
[J]. frdh 5P, 2003 (2) 130 - 31.

(17 ] i, B R, R AN A T e 2158 R 7E e
TR i AL SR R SR [T Z?\IVI$33%T&,2003,19
(3):156 - 160.

(I8 Tz, 2t , Th A, 2. A BEORT A PR R XUk 5 ik B )
)], hAbE,2017,38(9) :34 -39,

(19145338, 00 3, BRIEZE 2. RIR A W IR R EEDFR [ T]. &
SRR ,2001,22(9) 84 - 86.

(20 T ~r e, Cha< e, 22, 4. A BE A B R 40 1) SR o 5 25
H1)]. gl THE2AH,2016,32(22) 1296 —302.

(21 ] kit WA 22 BT, 6 B R LA 3 PR B G i 1 i 0 4R A 50N
WFFELI]. BahRk¥,2005,26(9) 1605 - 609.

[22 ]Rababah T, Hettiarachchy N S, Horax R, et al. Thiobarbituric acid
reactive substances and volatile compounds in chicken breast meat
infused with plant extracts and subjected to electron beam irradiation
[J]. Poultry Science,2006,85(6) :1107 - 1113.

(23158 fif , 2R, 2R A0 % R IR y Sk B X S R
BOR BB T]. BB, 2013,34(13) 161 - 65.

[24] M8, E #6,3% @51,# ' Co — v S e MOt JXUTCRRCHE Sk 119
K EMAMS B REmT]. &fFREE,2009,30(21) :36 - 38.

(251 PR, fLBKEE , BOCTE, 5.y S 4R A 7 U4 B 0 R UK
R R B AL S [ ] J:/@Z%lkj'-ﬂx,zow ,29(2)
38 —42.

[26]Zhu M J,Lee E J,Mendonca A, et al. Effect of irradiation on the
quality of Turkey ham during storage[ J]. Meat Science,2004,66
(1):63 -68.

[27 JARSEZE, D0 IR =R, 5. AR JOBRAE 7 1 Bt o R B 4Rk B
el A B AR AL ST [T ] fnRh2%,2008,29 (3) 160 -
65.

(28 ] B AL, 1 B AR 2, 45 A 8 KU Jon 5k R o s i K

(TF#% 262 )



— 262 — TRl RRE: 2019 4R27 47 55 21
£33 EXREHWER
Jasty ARHREL B :};%J{Xﬂﬂ“ [i] C: %H‘{(?ﬁﬁ D bt ] BAYI AR R
(g:mL) (min) (C) (h) (%)
1 1:5 10 <25 2 0.479
2 1:5 15 40 4 0.566
3 1:5 20 60 6 0.510
4 1:10 10 60 6 0.682
5 1:10 15 40 2 0.721
6 1:10 20 <25 4 0.626
7 1:15 10 60 4 0.765
8 1:15 15 <25 6 0.911
9 1:15 20 40 2 0.981
HIE 1 0.518 0.642 0.672 0.727
HfE 2 0.676 0.733 0.756 0.652
Mt 3 0.886 0.706 0.652 0.701
e 2% 0.368 0.091 0.104 0.075
x4 FHEDWER
EES 257 5 A df FE F i 518 B
ACERBLE) 0.203 2 5.441 4.460 P <0.05
B (42 HTE]) 0.013 2 0.220 4.460
CORBUR ) 0.011 2 0.186 4.460
D (R ifah[E]) 0.009 2 0.153 4.460
R2E 0.240 8
(31 M. AR M]. dbat: R IREE, 1997 :65 - 66.
®S RELZHRER OES R T U PN RN Y
fbn Dogs o %(‘52()1 R *H?;ﬂ;)r;(r’fﬁqjli;ﬁ% r\ﬂT;a“lisJTﬂi,2902414(4) .13 —15: i _
(5], TS, m e PR S L B2 R Gt [T ]
1 0.618 1.022 1.014 0.74 R4 2240 2006 ,44 (1) 1 —46.
0609 L 007 Lo 074 (61 o B, BT 04 th A LR 25 1],
3 0.613 1.013 1.014 0.74

BT 1R RE 4 Sk AR M B R T
o ARIRAE AR R IE O 1 g ¢ 15 mL RZIEIFE Y 2 h 42
B TR] g 15 min SRR EE S 40 °C B, S Do 32 UK ] i
1.014% , BA B R IFIDOICR . AT 6N R &
FarE VT, FE Tt R 2 3k v A W B E— 25 B TR & 4
T —EMSH TR

SE 3k

(TJERLMZE G2 pa NRIGAEZ5 M M), db5T b2 Tl
JAt 2005 ; [iff 7% 24.

RIEFRPEHER R EAE) WS, hEAT[M]. [ -
WERRE A R4, 2001 :307.

R G G G G G G GR GR G GR GR GR GR G G G GR GR G QA QA A A A A Ga G g

(k3% 253 W)
AAmAEsE[T]. &5 &k Tilk,2008,34(1) :35 - 38.

(295 fa, 230, & M. PR AR S I o Oy ik 45 38
[J]. NZEHFSE,1999(2) .43 —45.

(30 Z=muit, r el e, 22 g, 5. 0 JEXOT DAY o o ORG24 o F 5
WRELT]. &R ,2016,37(21) ;271 -278.

[3U]MS a5, £ 8, 200008, 55, i R AL XS ¥2 1) DA B s 460k 32 il
BIRFFE[)]. & ahRb:,2004,25(11) :303 - 306.

[32]Xiao S,Zhang W G,Lee E J,et al. Effects of diet, packaging and

irradiation on protein oxidation, lipid oxidation of raw broiler thigh

DU 1 A R A= 2%, 2009,31(2) :69 - 72.

(718 80, BO0RE, gl %IRRT S6 T SRR K R A AE R 7
FIKkMma[T]. o E A EE A0E,2009,18(3) 1427 -428.

(817 e mZyks S APt RILWmAFTRI]. i B E
24,2009,20(10) ;2412 —2413.

[OJTRBIL, & o, IMIRMS, 55, 2l H 5 2 kb a2 i i 1 5
NSMERIBFFELT]. 22554 ,2009,44 (1) ;26 - 31.

[10]MG3CFs  FIBA L. #8755 S OB B ol e 2k b Z B F 5T
[J]. Ak 549 1% ,2010,27(7) :63 —65.

[I1 TS EAL , TSR, S 2 MG ol ol B 26 MR R B HL A v BE 20 5%
g R RLT]. HKZg,2005,27(11) ;1326 - 1329.

(12 ]l ARFSAL: , B s ), 46, B9 TR — Dbl B0 44 BB 4 i v
VR TR LT]. R ER A 5 IEIR 22 ,2013,32(6) :
482 - 486.

et et Gt gt e e ge g ga ga e ga ga
meat[ J]. Poultry Science,2011,90(6) :1348 —1357.

(33147 ¥, R, A G R TG PRI el BT R
(1], VTSRl 2012 ,40(12) 1287 - 289.

[B4]FEBMR,BKE , EbAR, 5. v RS o7 H4 IR 6 )
FWF5ET]. ITaAOlRRE,2011,39(6) 425 —427.

[351%h &%, 20T e, ZEmi e, £ e HEBOR AR B e Y A v vl
NBEFET]. WZEAFSE,2009,23(1) :57 -62.

[36] Nam K C,Du M, Jo C, et al. Cholesterol oxidation products in
irradiated raw meat with different packaging and storage time[ J].
Meat Science,2001,58(4) :431 —435.



