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Effect of low-dose irradiation on quality of
fresh walnuts during shelf life at cold storage
LI Qing' ,KOU Li-ping"* ,MA Yan-ping”* , FEI Zhao-xue’

(1.College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China;
2.College of Forestry,Northwest A&F University, Yangling 712100, China)

Abstract: To explore the effect of low-dose irradiation on quality of fresh walnuts and the proper irradiation dose for
the preservation of fresh walnuts, ‘ Liaoning 2’ fresh walnuts were packed in PE30 packages after being given
“Coy-irradiation doses of 0.075,0.100 and 0.300 kGy( non-irradiation as control) ,then stored at(0 +1)°C at 30 d
intervals plus 10 d at 4 °C.Result showed that all the doses used had a positive effect on maintaining the quality of
fresh walnuts during storage.The dose of 0.300 kGy performed better on keeping the contents of water content,
crude protein and fat, decreasing peroxide value and acid value and keeping higher contents of unsaturated fat
acids, maintaining high nutritional value of fresh walnuts.Therefore,0.300 kGy was evaluated as the optimal dose for
preservation of fresh walnuts in this study.
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EARIIRIE . AOFFELLT T 2 57 sk bt
kB, 25 0.075 .0.100 F1 0.300 kGy fILFH# Coy Stk 4@
HE SR FH PE30 484035 5 (0 £ 1) °C ¥ JEE v ik &=
30.60 F1 90 d, 53 S AE 4 °C vKFE AL OT 22
10 d S5 HBURE LI 45 30 48 AR 09 A Ak, & 75 T 18 A+
fE AR BT 28 ] 1) O R & S5 I 3 B AR B GRS R
KB E AL R AR R — R BIE IRl S HR S
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AR5 HEAT N T, FH I sl K ok T J5 &
TFam R B 1T 7K 43, PRk K /N 5T E L5 Fn
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121 AR AR IS B4 Tk EER
WG, R Coy SFLRADFARE 5, S35 Wz 357 B4 0
(XFHR) .0.075.0.100 F1 0.300 kGy, W i 51 18 3K Ny
0.926 Gy-s™', ¥ 4R 8 S 57 Rz [l PG b AR MR
H(0 1) CHREPHE 24 h, 25 H 30 pm JEHRK Z
Jis (PE) AL e 4 HE 4T A0, 35T B AL B 20 4%, 4%
30 kiEdk. B AT P AR FE (0 = 1) C ¥ E AR
738 30 .60 F190 d Ji, 5% R 2 4 °C yKAGBL 4Dl B2 48 4%
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Fig.1 Effect of low—dose irradiation on

water content of fresh walnuts
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Table 1  Effect of low—dose irradiation on crude protein contents of fresh walnuts
e ISR (KG
YT (d) B (KGy)
pagiist 0.075 0.100 0.300
0 18.01 £0.26™ 18.57 £0.35* 17.85 £0.12* 18.67 +0.13™
30 17.67 £0.16*™ 17.57 £0.01" 17.65 +0.04*% 18.30 £0.24*
60 17.41 £0.27*" 17.65 £0.06™ 17.36 +0.08" 18.28 £0.16™
90 16.79 +0.77™ 17.01 £0.15¢ 17.24 £0.11¢* 18.26 +0.08"

T R RIS R RS B om0 22 5 3R G327 B B K (p <0.05) | AT ARG 7B R Bl [0 22 57 3k Bt 7 i 5K

F(p <0.05)

2 RN R T B AR IR AN i S AL A R R

Table 2 Effect of low—dose irradiation on acid value and peroxide value of fresh walnuts

st ¥ JC A ] R B i (KGy)
(d) pagis 0.075 0.100 0.300
TR 0 0.23 +0.033™ 0.16 +0.040™ 0.19 +0.002*" 0.22 +0.011*"
(mg/g) 90 0.34 +0.029™ 0.18 £0.001* 0.24 £0.021" 0.23 £0.000""
HEARE 0 0.0074 +0.000"" 0.0046 +0.000™ 0.0078 +0.000* 0.0070 =0.000™
(g/100 g) 90 0.0096 +0.000™ 0.0067 +0.000"" 0.0096 +0.001™ 0.0091 +0.001™

R PRSI R RS PR B 0] 22 5 18 5014 35 K- (p <0.05) |, [RIAT AR/ NG PR RoR Bl i) 22 57k e i F 27 i 5 /K

S (p <0.05),
FXt R, AR, 0.100 F1 0.300 kGy Ab ¥ 2 2%
MRFH B 1 5 & 09 BEAR IR 2 Sy 3.42% .2.20% , & 3
(p <0.05) & F XF B& F1 0.075 kGy A FH 4 (6.77% |
8.40% ) , WiEilia],0.300 kGy AbFRAE & M 85 11 &
B RREE L T RE R A A B 5
23 RKFIERBNHEZRERHPHEERSEN
A

i i AR AL S B0 B A2 B I i 40 Ta] & 5 45 A8 1Y
FEFE N SRR ARG S A IR 1)
(p<0.05) y /(& 2), I & K 8, XA 0.075 .
0.100.0.300 kGy 2H f £ A ik (14 FEL G D7 2 58 43 53) ek /b
28.86% .18.00% .1637% .16.24% , 0,30 d %% %11
[A], =3 PAE S MR I & e W 35 22 55560 d e e
BF,0.300 kGy #f SokLAR I & 10 fre i , FoAth b 35 % B
ARG T S i 25 5590 d Beend, Xt B POk G 10 &
5 60 d T4 AR b IR 4 A, Bk Bk X REAZ BRRL AR
i e e AT AR EELE (p <0.05) , HH L) 0.300 kGy
AbFELH . AT UL, 0.300 kGy Ab R O G- M f 1] T fef
B AZMR DT B Y B W5 19 53 o
2.4 RFAIEFEBIHIZRERBBRNMEIRLE

A
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Fig2 Effect of low—dose irradiation on
fat contents of fresh walnuts
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2 Al Z2 AN FIIR T2 ( PUFA) & 5 3478 X4 B8, JHorh
0.300 kGy AbFH A4 SV Ie R A1 IV PR iR 7 i v - At Arb 7
ZH 5 A A B AR ) S AN M AT BE T R (UFA) & i
PE T XA, 90 d B LRI, i AR ZH A M R 0 IV i R
P X IR T B R R S s U IR X B85 0.100 A1
0.300 kGy Ab3H )\ JFRR % £ & % 18, 0.075 kGy 4b
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Table 3  Effect of low—dose irradiation on compositions and contents of fatty acids of fresh walnuts
. 4 R s [ WK = (kGy)
" (d) it H 0.075 0.100 0300
0 6.14 +0.06™™ 5.25 +0.06™ 5.84 £0.09™ 6.36 +0.06™
FehiRz (16:0) et o L Do
90 5.87 £0.04* 6.02 £0.01*" 6.38 £0.06™ 6.18 £0.04*"
0 0.031 £0.05™ 0.024 £0.01™ 0.046 £0.07* 0.033 £0.03™
bl 4T (16:2) e = e e
90 0.042 +£0.04* 0.038 £0.08™* 0.035 £0.16™ 0.039 £0.09*"
0 3.37 £0.29* 2.78 £0.06™ 3.15 £0.03* 2.15 £0.06™
R (18:0) = R o o
90 2.99 +0.06™ 2.20 £0.01™ 2.58 £0.06™ 2.85 +£0.09™
R (18:1) 0 15.70 £0.23" 15.24 £0.17% 16.79 £0.19* 15.42 +0.04""
90 16.96 +0.05* 17.08 +0.09™ 15.63 +0.11% 14.86 +0.21™
. 0 64.08 £0.15** 65.59 £0.27* 63.50 £0.33" 64.34 £0.14*"
MEIMER (18:2) ! ' '
90 63.01 +0.13*" 63.56 +0.31" 65.24 +0.23*" 66.06 +0.15*
0 10.68 +0.10™ 11.10 £0.17* 10.66 +0.12" 11.70 +0.15™
P RRER (18:3)
90 11.13 £0.13% 11.11 £0.08* 11.79 £0.16* 12.89 £0.12*
7479 £0.22%" 76.71 £0.57* 7421 £0.19* 76.07 £0.46*"
L AMAIR I (PUFA) e - e B
90 74.18 £0.35™ 74.71 £0.70B™ 77.07 £0.39*" 78.99 £0.27*
90.49 +0.24* 91.95 +0.62* 91.00 £0.11™ 91.49 £0.66™
BN R R (UFA
" ( ) 90 91.14 £0.21*" 91.79 +0.50* 92.70 £0.17** 93.85 +0.36™

T R RIS RIS B om0 22 5 0k G327 BB K- (p <0.05) |, AT ARG 7B R Bl [ 22 57 3k Bt 5 K

F(p<0.05) .
R AR TR &5, LA 0.300 kGy Z Rk,

ST R, WRRFR (r =0.918,p <0.05) I
UFA(r=0.921,p <0.01) & EI 55 8 & 2 B3 E
FHSE s BRI T BR & = 22 W35 A ¢ (r = -0.822,
p <0.05) , & W iy P P SIP 7 B A V7 30 18] AR 5% fk,
Sk ny e pF AT AE ALY L Gecgel e 4N HIF
FERN FRBEFIE R T 1 kGy B, T B R0 Ak 45
A TR A A A 1 R S i P < o i R 9 38 i T
I T Y T S T R S N B 2 T . AR FSY R
L ERBEFRIEART 1 kGy B, BBk N T e & &
A B R AR AR A
2.6 RAEEBITEH AP EZEBFRENZN

TN 3 BT s, Xk B8 2H A Ak e 28 10 1) i) 4 R R 4
SRR T AL B ZH , 3% B FR BB 50 2 2 R 1 e Ak R
ZE A PR . 30 d BRZRAT, B A SR 3R = T 60 d
190 d, A FH2H A% ik 4y SR 3R TG P d 22 1), {0 389 7 F o)
860 d B ,0.100 kGy Ab¥HZH 47 5L 358 ) 2875 T X REFi
HABARFRLH (p <0.05) ,0.075 kGy b FRHT 5 %, g 3%
AT HEZE (p <0.05) ;90 d B, AbFHZH A 5 iy I SR R
¥y I 2 TR (p <0.05) , Hir 0.300 kGy Ab#HAZ Ak
IR . 2R, AT T T FH e R R
o B AR DR AR R A A SR R R .
3 it

A FE R 0.075 .0.100 .0.300 kGy 5% & Coy
STE A PREE B AZ A, 5 X IEAH L, 3 R R B
YRR A ARV S R A SR 2R S, AR T R
AZAR I 7K 43 KELIR DT FAL 2R (5 &L 30 T IR D 41
AR, A 355 52 75 1 AS A0 R B DT B8R 7 8 5 1 R R
LG A TE IR0 ,0.300 kGy AW FE s B A AR 1T
IR i
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Fig.3 Effect of low—dose irradiation on

preservation rate of fresh walnuts
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