oA % # 2021,35(3) :0667 ~0673

Journal of Nuclear Agricultural Sciences

X E RS :1000-8551(2021)03-0667-07

667

i AR A AL ) v i TR s b g R

BaErdel R

e gR ™

(W RSBl B W UM 310058 5 2WiT KAk ARl 22 e A Wy Wy BRI 5T i/
HE LY RZARRE SR ESLEZE WV N 310058 ;3 Wil K2R T
ANV BFERF T/ A AT TR A S T S % WiV Bl 310058)

B OERBREIRAFBRALERTBRERR AR BMGREZRE, 8 A8 E A SR
B PR SR RALA B R S A Wk, i B2 AT 5§ RA TAMRE R, 38 B ARAE A —F3r
A2 & A THR, BARAR A R HAFHE S 2R TREMIL T, KAX4
HSE NI REE NBT RERRRRBIAR RGP FfL R, L T 42 B A & 8 5 Ao HA W 4] 3 Ao
I HERGHERPHRA R T Hml R RRRARGE L, A A T LIRSS,

1R ) ) 5038 B e TAR SRR Ko K R
SRR S AW T R
DOI: 10. 11869/j.issn.100-8551. 2021. 03. 0667

“REEAR BLZ AL B E e HELR
NZRAERE, o A it PO MR S £ 4 4
IR RAIRZ B I G P 15 e M Al o 25 ik B
SR AW E RN 2 —, AR, & A
i AF Rt R b A2 BUW UE W) T5 e AL 255k B 51 kR 1Y)
AP KA 2015 AR LK, S8V AR S PUAE K
A T B A A HUBR Y 2016 AR U 2 g R B
it H AR TR RS R B0 AR S S I R AT
Be; 2018 4F 12 A, 5& [ A& Ml ¥ ( United  States
Department of Agriculture, USDA) [ T 1 200 J7 f5 #%
VOIS e i A 40 7 i, 2270 26 S JH B R
I EREAEA AT 1 ARG PTG,

P AR N BB AR YR IR, th TR IR R
KRG BE R AR AR T I 38 A A 5 R PR
Ty 25 TSI TR NG U S e ORI AR J,
VU R 2 B T R R A Y B SR R
i 7 AR 32 AT AR v R TR BOR il K L R
TV A B A By A A AR B L A R
7 B Ve R VR R AR B I — AR ERE
SERE YRR, — B IRt T RE S w7 % DR B 4

I #5 HH#A:2019-09-16  #5 HH§:2020-01-03

L ity 5T A A B 3l KT R g T KT B (7 Ak
WL 5 b A RV B2 458, 5200 7 it B B 5 5 AN E R Rl
IR PR 23 P 555 T 2% T AN ARG 5 7 G 7 A0 % 245 51
{14 2o ol P AN A0 23 B DR 62 il R A 1) Al TR, 3 2 1
(3 3 00 = 4 N 0 N b R S o e e N TR
JBE b 3 A PR A A ) R R, PRI SR — BB
R R I T 77 3K

A FH B ER AT (v 2R R RE R TR L X TR 5
Wy AR LA BT 7 A B R0, W AT 1 R
AEA Rl Bl B 2 K 280 5 A, IR ek
IR P DR £ S5 1 T XA | SR B ) 3%
PR CAF RN A SCE ML o AR SO B i 45 1R
FOARTE R SN TR e ity 1o AT 22 25008, DA fie it
LB — LW TE S A

1 EmEBRIENYIEMNESE
B 1930 4Rk 500 528 FH T 2% 70 £ 5 o 40 0 9

RERLET R C A —FhRs 24 R
ROl AER I T A, 1 DAL i 22 S R dh R

ELTE . B K E A IERIEIE & BRI (2015CB910600) , [H 5 [ 2R 254 (31670065 31870051 )
TEERN AR, T SRR, R NFH Y8 I Msi = fon TS24 5%, E-mail : hongqihua@ zju.edu.cn
“EWAEE ARERUE, T3 B0z, 3 AFE DNA 5140518 52 ML A5 S Bk AR R BT HE LY . E-mail: yjhua@ zju.edu.cn



668 (3

E

35 %

Ef I R P Ok B A AEE N AME R T
I WHET N
1.1 ERERFERAWEE

1 A RS T B AR R R DB R R R 1Y v B A R
(hny P TR TR X BT ) dE R A ) 2 A
PR AR, AT A 2 6 S PR e H Y

o B S 2R A AR A B AL B = AT R sk )
RN . ELHEERON T8 A TR A A IR 2R
GO T R Wk Ak Y, S
RIS D) RE K 5 (B R0 S Sl K oy 7 & A
B JE R A A KA T AR S A R A
SR JE A LAY T, A R AR K 5 SO
PRI | DA A= P R 52 20453403

(220N 51 AL 1 DNA 53405 2 S A= P sse i 32 22
JEPA AN ) A 2 ok B ) SRR AR ][] — F A
YIRS R FP IS S 26 B SRR AP AR 25 57 . WA 4 g
A 2 R T | 4 v (0 2 B R R A I IR Ay
SRR IR (9 D (A (B 9 B B AR 22 40 4R 1
10% JT 5 S %) 4 B3R 55 ) 0 901 0. 64 ,0. 63 F1 0. 29
kGy , i 7 B T A48 B A9 D, (435104 0. 79 .0. 81 Al
0.36 kGy'™*',
1.2 ERRAEEAEERMNIHHRE

FHX FAR G 5 K 7 5K e IR B A 2
MEERPLE 1) RERCRLE . SPZ 285 Ty, Al % i
AL I B S A TR ST 0 KR O IR T5 Y
2) @ AR I THOR . ATFE R IR B0 HORAS T i
17, BAN T EEY N THE , B A i & a7
MG FIE IR ST 3) BRAERT B, IS | T EEDT R/
EEANFIE A B 5 35 T R 47 4 BEOR T b 3 O e A8
KB LL RN T 5 4) L2300, AFTE A, I
TEIsR B RN 2SN B S 0 B i AR B T8 AR 5)
TAREIR, SIS RO EL R R AR
REFEREARILAS 2T UGS . 9 [ bR 5 REHLA I 55, &
s R VA RS FEAE RN 90 kW -h ™' -t EL G 27
9230 kW -h™' -t HGHFEER 300 kW -h et TTER R
PR IR BN 0.76 kW +h™' 7'

2 BEREAREAG AN

58 R AR IO T PR ] s BB 280t 41 1 % 2K
FR L JETSCTAT , B M R AR R A1 ot 9 7 AR, /0 2 TR
PN, TR SEA R ST B AR T [ kI 778 R AL
BN BN, JUIIE G b BRI LR HIAE G2 07 15 4L
AL 6T PRI 1 it S 55 M A ) PRl

2.1 ERAERAEEHAMIFMNEA

RN ERY S, 8 S EA R 5 2R
A b R E ST R Y B R AP BT, AR
S, PR AL BRI A DI e A A i DAL v B PR 2 IR IS
bR BRI R BEA A A AT
i AN B AR ARG T AT, (H (B AN AT 3k 0 b 25
A VR T TS TR SO A 2 T R A [R) B
AT A ) B TR i e 25 5 3R
ST 55 G AR | B 2 A5 R T R AR

B TV 6 PR 20 AR 9 4 LIRS R TR AE , AN R
FH R | B PO P A5 A T T B, T Am IR B R e A 7
“CHERCRTE ", 5 H A AR IR B vh o, DT A 2L
e ALK AT i it v DA 3880 AR R T R 2B A )

H, X% 5% P i e BRI E 8 £, Xavier
SN R AR R y SR (2~ 5 KGy) SR IR AR , 76T
AR XA AR A (R TR IR R | TS IR
U 50 HEAT B, I 6T AR S A (R AR €5 A A
U L2212 ) FUBCE 22 AL 4T T 1R, & AR A 52 e 1
i TR A LT,y S 4 i R AT AT S5OMS B A7 AE 1 R
B, DTt 5400 G 30 T AN K en ), AT SR A Rk
PR R A A ZE A T RSB AT B 5T A AR Y
H, SRR OO 025 0 e ¥ A TR o 52 e A/ 5 R 3R
AEAE I T R SR Ty SR H o R Ak
VR AREE IR I 22 5, R B P, S RS 8 TR P B o
EE TR TR KR T v ST Eedm e s Li S 45t
TSI ) S S A R A TR X HL S 42 4°C I AR v
rn IR, G5 IR B 7 kGy = DL bR R 2 = AR B
AR HIAFE 7 d S5 AR BeAb, R AR
T HNRRUSAAL R ERIN T o {E (L) 0% b7
(SEEE) AN L™ EL( B ) 2 AN K, H o " (BRI INAFAE
I ARE

B TR EERE A, AT AN A SCHRXT ¥ i 2= TR XS A
FREVELT T IEETSY, Kundu 25057 IR T K5
AR AR R ROR R 1 kGy RSB+
R HEHIT 6 2 TR 3R D6 58 B 2 R L PR B i) B i et 5
MaAR /N AE AT AR K AAT IE 0157 . H7 VTEC FITH TR
FTRAYIAFIE R, R R & E S £ Co-
v ST L F o R S 2 BRI T A RS Y R T TR
B, BAE K PEERFEA (total volatile basic nitrogen, TVB-
N) B WBCBE Ao BE AF 2 50 T oK B RORE A
Henriques %5 " W58 & BE v SR AEA ROKIG E R P )
KB RERVDTTIRE, I H 3 kGy 7 & 0 48 IR i
£ ; Derakhshan 450 AL T 69 59 P 28 B T AR IR
T 4CTRAF 15 d MRUZEY Y A RUCE 2210, K L5



34 0 B ARAE PR ) TR R R 1 669

HEREAS T 4R S 3 R 0K SF, B TVB-N & & & FF
I, HAREL U 2R ( thiobarbituric acid, TBA) 7K i 3
T AREE R A AL AS K, L 1.5~ 3 kGy &
(14 EEL - S Ak R 3 ) SIE K B 4] LA A

ZEA VL LA R R 1 ~3 kGy {5 & v 414k
i HL - SR AR AL AN [R) JE 25 (R 4 B TR ol LAt 7 2 A
i, VI 3 BB AE MK 78 I PR 1 P A D
WD B UE W B E 7 KGy LA b3 R s e
AH G004« 4 BEBR | A 7= rh e 4 BEGR) B e 5 | Ak T
PR 5 FL - SRR RS 5 DA 1 45 T TR AR I L T y B2k
R DR, I PR A A BRI TR AT RE e R
EIRTFB,

2.2 ERFABEHAERRAH KNI FE AR

TR DRI SCAb K, 45 i A 4% Gt 42 5 TR 1 o bk
O H QT R R A PO ) L e i (L
PeP AP FhoK TGS ) (TR ] A (KRG R ) |
TER A SRR A (H RS e il S 2 3
AETE G, SRR A R A, L RE DR R A o T
TCEE AN )P4 B AR T DL ) a5 8 5
PR U IE R BT T4 ™ ) R Y
Hi,

FEXT T4 6 DA ] SR FH 8 o ) ek L SRR AT
FRHBALEE  BRHEH AR P L R R A PO B
F 2R, LB 6.0 kGy 7] HEL S 4 R AT 4 il s A
YK X E A it S Ak A58 AR 2 JC B 35 5 ), -
REFER SR 5 10 d; 555 22 %5 H 6 kGy LA
R AR FHAR A AR B2 U6 T 48 4°C IR IR WAL B G £R 7K
AT AHA AXTRE A 1 R = 2 AN A DR ik
SR 4 kGy FHEC Co—y SR 5 AL /K S Fn ke s |
BB AT LA 70 4345 il JEL 45 B i, SR DA PR R B A A o
Feng %) FH oL S5 R Tl A B KRG 1A, & B o 4
AR IR, B B Ak 3, FLfR e A R e 4,
I S 118 2 XS PR A1) e L A S ] ) AR T 32 1 B
2R A e PR SR I B A S B B Y Y Y
TR T, R AOR .35 An Z RS T 0~ 4.5 kGy F
AR RS 4°C LA A N IVAE 40 d 1) SE S
() 0T e SRR E T DA IR o vl o BRR L 25
S TR AR T, AN 52 ) ) TS ) 0 S
f[SEAREET S kGy iR y S 4k B HE AL B DA K
Jor , AT LS AE P 2 A SR . R, R 4~
6 kGy 71 2 (14 HL TSRO HE VB Pl B ] AR & b g
B WK, B SR SR, SO LR o
2.3 EREAGEEEXRBYHEERNNA

I FH — 2 )k 10 B, 5 S T o, BB R

(AL 205 e ) o A T AR A i e LSS R AVRE I, A
MEREmhMESR PiER kah HFREFE
B FR ), TR] B 5 e b 4 45 PR ot ) 0 B, A (Cr)
RO, 25 S RO S BURTERGE A, W AR 8%
WS ARAEEPE , Ren 256 22320 25 B oL 7 HU 4 8
AbFE A B AR A SUB A, R B2 R =
P AT RO S oM AR B — M 4%, I8 SRR e i i
98. 03% ; ZE 74 5T W 4 kGy L T A 4R IR Ak
T PEAEXG R R B R AR IRE N 5. 42 mg kg™
5855 Z WA AR 89. 7% ;10 kGy F 1k B, - o 4 AR i
FRER MR BE R 1. 17 mg - kg™ B fifh i 18] HY 420 38 E 5% fi
34. 2% ; B 75 0 MRS & PR B IR PA) v A0 I G R R
HAT— 2 (M AE T ; Domijan 5501 & B y SH4ERE#E
—EFEE LD TR S S A R A AR,
1 SE T 2 2, JERR AR A B, T i 7 A4
WEN B0 2 A% B W R A R I, T s 4k 6
at RPN SR A R

3 AT mERIRNESR

SN PR A i i BRI R AR 22, 32 204 i )
AR P A R PPIR DL K R X
PRFIAS A%

3.1 ERAEMAER

i BRI RS R R I LR i R
AR, AN R DURSEA T (A 5 8 IR R) R g, ST RE
2351 P A B AN AR A OROKE TR R 2R
PRI (BB AE | BTSN P T i 14 B A
FREHLE LA KD T TR H A R R A A |
TP A S T PR S v R L DAL A T R TR S8
MR AN KT 2.5 kGy ™ s W AR BGE
P R KT KBS BERG NG SRR R A
HIGRE ANER T 8 kGy™

A 22 AT A A, 5 5 R s 2 52 ) e TR ECR
AR B PR 2R T )7 R AR R ) A TR A
AR ARG A G v S SR SRR A R DR IR AR A S B
DU R R R, 7% R IR FETE 2 kGy 5
T, ANIR] R SR R 4O s AR B A DY
FAA S, MR EE R 2 500 Gy-s™ B A P A
PEFEBR I 25 i IR R BRI R 25 0 R IR
4150 kGy - min”" i, A= P LT 4E 55 A &5 K A
IR E PR TS

TESE PR AR v, BRI AN [5] PR il & 14 4 et
R RV L, SR I, L 9 T ) R A R 3



670 (3

E

35 %

Fil o X T T BSAR I ) 8 BE X 42 | B2 220 i A 4 =
S I T 5 R, A A R R IR S5
3.2 AFSHNBEDRR

PR ] it PRI e A A A AR O | ot JB 6 TR 4 5 e
HEOREE R RICR , B 0 BRI s i e & vk
Yy R R R [R] A AR T SRR T e ) R R o R
FR A RIS, 0 B R A, R R T R L,
B B AUE R LA R TR A T R A T R AR R
AT BB PR AR 2 T R T AR A

TR T 5 2 B B P ROAN TR, LA IR TR IR
WA FTAIR], AN RN GAE P % 0 S () T A2 A —
FE 22 IRV (2RI L & B (i A R 55 ) >R
2 FCRIER (VIR S5) B B, 5 B3 4R 49 25
A= ) B A 3 R o, IR T R gk P A A1 1) e R )
i, IS B E HAR A5
3.3 AFlmAKkSESE

PRIl i 14 5 7K A1 2 5 o i R TR A IR
FEMR S K ERAS T THE G, A A 3R A A4 i g,
LRI A, i R 2 W ks ™ [,
il A 5 7K 1 v UK A R R 1 7 AR B B,
JK 2 R A P T A RS B e R Rk 0T R
TR — 2 R i, E Rk B AH R ) K B ASCR , K = = i
5 R P DAIG — 2 5 T Sy 4 PR ot 1) o B, AT DA
R K B
3.4 AHEMEE

B 0 % o e — P B TR R B T v T
1o 4 v PR L A I A R B Ak 3 3 A
(R D TRASCAR 5 T IR T DO 5 20 A HE R 2, 2RI
SRR IY K B 4°C Ve HI A H D 1] EC T A 2R A
() D, (KT - 18°C A% A ; Gunther 254 ] y B4k
R AL FERS T | 2 L -20°C Wive 38 AT b 2 il AT 8 A9 D,
HM 0. 748 KGy , I 7E A WA M T Fh ) D, {5 M 0. 361
kGy , 22 BTV 0 TR IS 7™ it B30 2 40 oo s I

bR T R BERCRAN , i 22 8 B X — SO S Rk
BIRIT 5 U HOR X = K 4 s IR | AR 5
7=, RIZEE S AE SR IR R 7 A G < Ak 3
A b SRR NOE L, (A ZEAR IR T Ab 3 0wy
K L ER T P, W80/ 8 SR B 0 A AR, DA A 28 A1
“ERMRBR” (PR A, W0 6 kGy FIR R R N A 4
Ji#,25°C T 23 i 5 BRI I FE 10°C LAH WIAR & 1
PRRFIFA BRI FR ) BRI, I8 R 5 4 7= i By
FE 10°C LA N TR IR AR T, R IBUR BEAT B0 vk & 4R
HRAE 7 2, B AT AR i T 8 v 35 2 £ 8 1R 71 00 2
K5 BAE, 0] BRI R v ™ AR R I, RS

e 7= e 3 e R R R A R Ak, B R R AR B
Yy, AR F= AR R RBR T DT CRAIE A ] 0
3.5 5&F5E

SSINAEAE T 3G IR W X i R e | A
AR U S 1 R TR TR R 5 AR B B ) R
S I NS B 1 I R 7 R SR AR PR T, R AR e
HRBR™ 1M ELA A4 2 (R 1 7 S0P 1 250, TR LA 5
B, XTSRRI, AT R, HATA
il S AT P Y B s ek BRI A R A IR AT
P54 TR AR N T A R

FESARGU B 5 05 T, R 240 T B4 L o,
N, B R4, Kudra 25 BFSE & BLAR 6 - CO,
SRR TR IR - LA BR G BB A b 47 ) 4 1R JBE
(R IAFF B XS PR A 70 1) G PR AN S B AF B [ B 2 0
FRER AN BE CO, AT T o B2 1A 28 Hp A B A
Jf3 2E 2 HTRR B  Gunes 45 BIFSE R AR 4 SR
(3% 0,+50% CO,+47% N,) JHI 3 kGy 7|4 48 B V4 i
3 JEI A A BOR I A 24 AR, I BB AR R 2R AL
s FRR R P e ] 2.5 kGy A4 BRI & ol
FRIRAL B T RS AR A, BE T IR KA, XA
AU M PR 2E TR A TR, B e A B A DAL AR BRI s kT A
Sl L AR 4°CIRA T, A 3E b 20% ~ 40%
() CO, BEF A fF X PR Hh 2 S M B M B 114 2 K 0

SRR R IR A B R TR T A B ML R
R, T AR YR PG HARXT 4 REME | B R A
BRI,

3.6 AmMmEMLT

25 TP R RAR BB E AT 24 REAR =5 PR il A 4R
fLRE Ty, M H 2 AP AR B4, A6 RS o
NG LAY, R IR A 3
Sk BELWT F 232 1) i = S 07, AT 9 20 < i LB ™, 91 28 4
PRI, A A,

Schevey %7 FAN[A] B AL 0] (A R SR O 4
EPRFHRICY) T BRI AR IE ) RN 1. 5 kGy i y-94k
R HR AL BRAE PAE, R BT AR Ak 0 e R B AR AR B
A B ERANHIER, U T IR S A ke AR
H 5 Xiao 25614 R B H R IRE £ i b Sk ( 4k
R E+ T HFRILE A ) ARG, 288 A IR A 3
Ji Wi TN 25, 1T SR A I S A, o 3 A B e o 5 I
IR RBRIN T AL E APt ARG, X b K S
8 ) AR SR A R R B 5 T W 55 40 I g R R,
TR 52 Z2 B BA UM A DAL ROR , RE R b b R F5 5
R 7 XS 320 1 SRR



34 R SR AR A PA) 1] o T PR P £ B 671

4 NEERE

FARS TFALGER A il it DR 66 7 32, A IR ORI B3R
TR a2, RER U b B P e R
FO3 R WL ER 1 5 RS PR i i 19 8 i S (] e
AT AR fifp— LA 5k B, JEHE TR L BT 1k
AL PSR ZE 8977 o 8 IR R R R AR RS
K REE PRI ) A5 PR 2R 8 2 5 e A K
RN AR IR T 2B b, 7 225G 5 B As
U] ES

FEL S SR e A AN 24 2 B A e ) B B
X XU SR 25 SRl B A R B T T — R T
FEREIR 5 277 A A A DR < i k" 517 0
T2 WL B ok i B A A i ) T A2 B2 RS PR
Hh e AR A R BRI IR AR FE AR
TR BRALH T 58, LATH R ST PR o i 7 A f) AN A
SO o e b R BRSOk, T LS B M
(N, .CO, S5 PR B2 AR ot AL 0]
W00 25 5 VR R AT SRR AR B B E  . 53 0 A e
B S H U E e /IR0 I DRI AP 2 1 ¢ A
Kb PR A2 A B T T RS A AT IR G AR T, T
R AR A Al i T 8 0 R DRI, )P 25 R R R
LSRR AR A, BBk P il i 22 42
PRI 1l S BB A MRS, 3 B il A 4% LA 3, B IR A
FIP A eI TOREEER AR RS IR

SE Lk

[ 1] B, XU, Mmesk, ki, B, Hir, TR By
R M XV SR L IR BB R RS A [ ] A S R
Tk, 2017, 43(3) . 151-156

[2] #Ek, skEME, K, MEFr, TEK AT RS TR M
PV S BURSE A [J]. B R, 2016, 37(18): 230-
235

[3] ARKE, XIE, S5BE, IMNRAN, SKRENAE. 14585 5 il ik
BB ABTTAEE[)]. BHAHoRBIHT, 2018(11) « 45-46

[4] ARER#E. MEBASSEIRIM]. B, 132 R R,
2016

[ 5] TR, dtapfe, PG, BERE. AR EORTEA: Rl 2
HRINIRILT]. B, 2018, 32(2) : 283-290

(6] ZRE, WriEse, DREL, sz, DM, G OO A il BT
RAEp st (1], fankla, 2016, 37(21) : 271-278

(7] FRAS. AT SR B TR A [ M. BUIN . Wi R Rt
2013

[ 8] Song HP, Kim B, Yun H, Kim D H, Kim Y J, Jo C. Inactivation
of 3-strain cocktail pathogens inoculated into Bajirak jeotkal, salted,

seasoned, and fermented short-necked clam ( Tapes pilippinarum) ,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

by gamma and electron beam irradiation[ J]. Food Control, 2009,
20(6) : 580-584

KA, BT, INETR, TSFE, IhF S TR A R i B
FERR B R [ T]. P EEY S5ESR, 2007(2) : 29-31
M6, TRILLE, BTE, R, 2 b AR A2 52 LY & PR T L
RIEEHI]. HEEN, 2019(5) . 77-79

Xavier M L, Dauber C, Mussio P, Delgado E, Maquieira A, Soria
A, Curuchet A, Marquez R, Méndez C, Lopez T. Use of mild
irradiation doses to control pathogenic bacteria on meat trimmings for
production of patties aiming at provoking minimal changes in quality
attributes[ J . Meat Science, 2014, 98(3) . 383-391

MR, EWedn, Ty, AR, AR IR LA A R fif
A BT[] P EE R, 2015, 15(2) : 126-131
BRE, £7, EB, EER, TR BF R y 545 T
WEEE P ARESCRIOTT S]] AR ZAR, 2016, 30(5) : 897-
903

LCL,HeLC, Jin GF, MaSM, WuW M, Gai L. Effect of
different irradiation dose treatment on the lipid oxidation,
instrumental color and volatiles of fresh pork and their changes during
storage[ J]. Meat Science, 2017, 128 68-76

Kundu D, Holley R. Effect of low-dose electron beam irradiation on
quality of ground beef patties and raw, intact carcass muscle pieces
[J]. Journal of Food Science, 2013, 78(6) : S920-S925

Kundu D, Gill A, Lui C, Goswami N, Holley R. Use of low dose e-
beam irradiation to reduce E. coli 0157 ;H7, non-0157 (VTEC) E.
coli and Salmonella viability on meat surfaces[ J]. Meat Science,
2014, 96(1) . 413-418

MK, #hae, AT, ARSI, B, Tk, BURN, ER.
0 o~y SR Il HhL - SRCRR FIEL X v B X0 A B S8 R 11 S [ RERRF AL .
e 2E 4R, 2018, 32(7) : 1358-1367

AT, W, MR, mER, RS, BT, BURE, ER
P TR B KT A S XA 56 i R A SE R B9 (0] 0 ol BB,
2018, 39(7) . 281-285

Henriques L. S 'V, da Costa Henry F, Barbosa ] B, Ladeira S A, de
Faria Pereira S M, da Silva Antonio I M, Teixeira G N, Martins M
L L, de Carvalho Vital H, dos Prazeres Rodrigues D, dos Reis E M
F. Elimination of coliforms and Salmonella spp. in sheep meat by
gamma irradiation treatment [ J ]. Brazilian Journal of Microbiology,
2014, 44(4) .1147-1153

Derakhshan Z, Oliveri Conti G, Heydari A, Hosseini M S, Mohajeri
F A, Gheisari H, Kargar S, Karimi E, Ferrante M. Survey on the
effects of electron beam irradiation on chemical quality and sensory
properties on quail meat[ J]. Food and Chemical Toxicology, 2018,
112. 416-420

TR, EAE, A, FLAKGE, BOCOT. L SRR RO
PRSI [ )], ZRCRLEE, 2014, 42(14) ; 4441~
4443

W5 2s, Eo, WL, BEH, £, M, HoTh, =R,
PRI RGP AR RO BTRIP ST [ ). BEARF 4, 2005, 19(5)
371-374

Ky, BUKE, H R, T G AR AL B R K A B T
)], SRFHEEBEAR, 2017, 33(3) : 89-92



672

B A % 4R

35 %

[24]

[25]

[26]

[27]

[28]

[29]

[34]

[37]

[39]

Feng X, Moon S, Lee H, Ahn D U. Effect of irradiation on the
parameters that influence quality characteristics of uncured and cured
cooked turkey meat products[ J]. Poultry Science, 2016, 95(12) .
2986-2992

ZEPR, SR, BENNEN, (TZANE, XU A B TR I i B
B ], BRI SITR, 2017, 38(8) :183-187

An K A, Arshad M S, Jo Y, Chung N, Kwon J H. E-Beam
irradiation for improving the microbiological quality of smoked duck
meat with minimum effects on physicochemical properties during
storage[ J]. Journal of Food Science, 2017, 82(4) ; 865-872
f~r i, DhERig, AR, B, /M, PrEg. IRt
A KB IREERCR [ J]. Ak TR, 2016, 32(22) : 296~
302

Ren J Y, Zhang G L, Wang D F, Han J, Wu Z Y, Cai D Q. One-
step and nondestructive reduction of Cr( VI) in pork by high-energy
electron beam irradiation [ J]. Journal of Food Science, 2018, 83
(4): 1173-1178

B MBWE, EEIT, KUINE, SKFEM. B R IR R A S 1
PRS2 B TS [ 1], B FTE S TT R, 2013, 34(5)
124-126

BT GO ) o b TR R L A RCR S PLIRFR [ D). K
. PHRAEEIRBE, 2013: 13-20

Domijan A M, Pleadin J, Mihaljevi¢ B, Vahc¢i¢ N, Frece J,
Markov K. Reduction of ochratoxin A in dry-cured meat products
using gamma-irradiation[ J]. Food Additives and Contaminants: Part
A, 2015, 32(7) . 1185-1191

BUEW, =T, kot , WR, HOW. R A BV S0 P Y
SRR (1], VL3RR, 2018, 46(19) : 206-211

e A Bl , AR P BERL RS, I B ARl
BB B2 R4 BB I 5 B TEBTST. GB 14891.7-1997 43
MR E B NI DAEMmMELS]. duat. R bR AE I A,
1997

TLIRE DA B el LT84 Al B 2 B S5 R Al 1 F 52
i, INZ348 PAERTRE S, GB 14891, 1-1997 SREAAE B AR T
bRl ST dEat: W ERRES AL, 1997

F7, EWe, EEAR. BT R B R A AR Y
AT ], AR ERAEHL, 2015, 31(7) : 241-247
PR, EWedh, ki, MRy, EER, TR BFRA &R
XA A A R AL B R R [ )], B ERSE, 2018, 39
(13): 150-156

MR, EAE, EEE, JORE, XAISE. v ST AR IR HNA A A
HR O TR B TR A AR RITTE [ 0] AR GOS0 5 fR A T2,
2009, 27(5) . 275-279

ZEBER, T, MADT, RIKIR, SRR, Rk, TR, I
AR, TR, SR T BUR T v AR IR A RO e R R AT
F[1]. T REREROR, 2018, 52(1) : 181-185

Ble, EAEME, T, 1, HEA, B, b ikt
LR TR T M o R BN AT SR ()] L AR, 2019, 40
(17): 20-26

FXGR, AREE, EICS, WAL, RTE S A AR R R AT
HEREL)]. A7 NI, 2008(12) :51-53

Gunther N W, Abdul-Wakeel A, Scullen O J, Sommers C. The

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

evaluation of gamma irradiation and cold storage for the reduction of
Campylobacter jejuni in chicken livers [ J ]. Food Microbiology,
2019, 82. 249-253

WG, TR AR, R3S, Xk, 2AFE & A IS bl 4 MR O 6 K TR
W TR 1], kiR, 1996, 17(3) : 119-120

Kudra L L, Sebranek J G, Dickson J S, Mendonca A F, Larson E
M, Jackson-Davis A L, Lu Z. Effects of vacuum or modified
atmosphere packaging in combination with irradiation for control of
Escherichia coli 0157 ;H7 in ground beef patties[ J]. Journal of Food
Protection, 2011, 74(12) :2018-2023

Kudra L L, Sebranek J G, Dickson J S, Mendonca A F, Zhang Q,
Jackson-Davis A, Prusa K J. Control of Salmonella -enterica
Typhimurium in chicken breast meat by irradiation combined with
modified atmosphere packaging [ J]. Journal of Food Protection,
2011, 74(11) . 1833-1839

Gunes G, Ozturk A, Yilmaz N, Ozcelik B. Maintenance of safety
and quality of refrigerated ready-to-cook seasoned ground beef
product ( meatball) by combining gamma irradiation with modified
atmosphere packaging[ J|. Journal of Food Science, 2011, 76(6) ;
M413-M420

SEES, T, Tk, TIEE, RN, I, EKE, o
PR ANTR] AR AR L) AT X v i 8 P 2% D' I8 B T ) 4 ol
FERILI]. Ak, 2018, 39(13) : 266-271

Schevey C T, Toshkov S, Brewer M S. Effect of natural antioxidants,
irradiation, and cooking on lipid oxidation in refrigerated, salted
ground beef patties[ J]. Journal of Food Science, 2013, 78 (11)
S1793-S1799

Xiao S, Zhang W G, Lee E J, Ma C W, Ahn D U. Effects of diet,
packaging, and irradiation on protein oxidation, lipid oxidation, and
color of raw broiler thigh meat during refrigerated storage[ J]. Poultry
Science, 2011, 90(6) :1348-1357

BEIE, BTk, ok, bR, TaAE. SRk fE R AL
BRI ], B TAlAHE, 2013, 34(6) : 342-343,366
T, X6, MR, e, A, B, 20k R
A8 Wy S 3 B AT R X i o XS 3 S AR e [T ] P
¢, 2019, 33(2) :64-71

AR, WEEE, SR, N, DHIRM. AR R A R R
BBtk e[ 7). iRl , 2016, 37(21) ; 271-278
W, TR, R ER, Sk, BUKE. B BRI M XUk
PIBAE T R A [V ] BRI, 2019, 33(6) : 1116-1121
FRRGE, Fhedh, TER. WBEXTR RS EMEmLI]. & T
Ak, 2016, 37(2) : 236-239

Baptista R F, Lemos M, Teixeira C E, Vital H C, Carneiro C S,
Marsico E T, Conte Janior C A, Mano S B. Microbiological quality
and biogenic amines in ready-to-eat grilled chicken fillets under
vacuum packing, freezing, and high-dose irradiation [ J]. Poultry
Science, 2014, 93(6) :1571-1577

Li S, Kundu D, Holley R A. Use of lactic acid with electron beam
irradiation for control of Escherichia coli 0157 ;H7, non-0157 VTEC
E. coli, and Salmonella serovars on fresh and frozen beef[ J]. Food
Microbiology, 2015, 46 34-39

FAbE, TR, e, XIDINL, T2 Fe BB IR v STk 4a



Journal of Nuclear Agricultural Sciences

673
2021,35(3) :0667 ~0673
R A A SR [ 1] VTR el (k. 5 A ARl and <y-irradiation in ensuring safety, protection of nutritional value
i), 2016, 42(2) . 220-227 and increase in  shelf-life  of  ready-to-cook meat for
[57] BenFY, Leroy V, Dussault D, St-Yves F, Lauzon M, Salmieri S, immunocompromised patients[ J]. Meat Science, 2016, 118:43-51

Jamshidian M, Vu D K, Lacroix M. Combined effects of marinating

Application of Irradiation Technology in Meat Products
Processing and Preservation

HONG Qihua'  WANG Liangyan®® SUN Zhiming® HUA Yuejin®> "
(! College of Animal Sciences, Zhejiang University, Hangzhou, Zhejiang 310058 ; 2 Institute of Biophysics, College of Life Sciences, Zhejiang University/
The MOE Key Laboratory of Biosystems Homeostasis and Protection, Hangzhou, Zhejiang 310058 ; 3 Institute of Nuclear-Agricultural Sciences ,
Zhejiang University/Key Laboratory of Chinese Ministry of Agriculture and Rural Affairs for Nuclear-Agricultural Sciences, Hangzhow, Zhejiang 310058)

Abstract ; Food-borne pathogens and spoilage bacteria are the main causes of food-borne diseases and food spoilage.
Traditional food preservation agents, such as fungicides and preservatives, not only destroy the unique flavor of food, but
also cause chemical pollution, which are harmful to human’s health. As a new type of green " non-thermal" processing
technology, irradiation has the characteristics of low environmental impact, safety, convenience and high efficiency, and
it has been widely used in food processing industry. Based on recent domestic and international research progress, this
manuscript described the mechanisms and advantages of food irradiation and sterilization technology as well as its
application in processing meat products and degrading harmful residues. In addition, the factors that affect the irradiation
effects on meat products were discussed to provide references for further development of irradiation technology in meat
products processing and preservation.

Keywords :irradiation, meat products, sterilization, technology, fresh-keeping



