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Abstract

In order to measure the effect of “Coy-ray irradiation on membrane lipid peroxidation of fresh
walnut, fresh ¢ Liaohe 4 walnuts were exposed under “ Coy-ray with 0, 0.1, 0.5, 1.0, 5.0 kGy, and
subsequently packaged in 0. 03 mm polyethylene bag and stored at the temperature about (0 £1)°C. The
following main indices, including the activity of superoxide dismutase ( SOD ), catalase ( CAT),
peroxidase (POD) and lipoxygenase ( LOX ), the malonaldehyde ( MDA ) content, fine fruit rate and
sensory quality, were determined at regular intervals. The results indicated that the irradiation with
5.0 kGy accelerated the process of senescence of fresh walnut. But 0.5 kGy irradiation remarkably
increased the activity of SOD and CAT, decreased the MDA content, and inhibited the activity of POD
and LOX. Thus, the membrane lipid peroxidation process in fresh walnut was slowed down and both fine
fruit rate and sensory quality were increased significantly. In conclusion, 0.5 kGy irradiation was
identified as the best dose for the preservation of fresh walnut in the 90 d storage period.
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Tab.1 Effect of irradiation on SOD, CAT, POD and LOX activity of fresh walnut

s R AR e g e 1)/ d
/kGy 0 15 30 60 75 90 105 120
0 246 +10.90 224 +3.60 251 +7.24 241 +5.88 218 £7.55 231 £3.75 250 +4.17 274 +0.46 278 +0.34
0.1 240 £3.92 254 £2.23 257 £5.09 244 £2.91 227 £7.76 247 +2.63 254 +1.08 280 +1.09 273 +0.42
SODI 0.5 239 £2.27 248 £5.28 260 £9.41 250 £9.45 225£6.90 227 +1.71 251 £5.94 278 +0.41 279 =0.66
/U 1.0 242 £11.70 255 £3.77 254 +4.04 238 £13.50 227 £9.20 257 +2.61 222 +3.26 272 +0.74 279 £1.42
5.0 197 £9.46 248 £10.30 246 +4.51 244 £5.44 229 £3.60 248 +1.24 225+1.54 270 +1.47 272 +0.40
0 66.3£0.40 75.9+£2.74 72.1+0.17 86.6 +8.37 60.54.95 45.7 +1.84 74.4 £6.54 53.4 £0.23 58.1£0.24
] 0.1 67.3+0.17 96.3 +2.71 77.7 +8.86 76.1 +3.37 69.3 +1.13 55.0+8.06 69.6 +0.44 61.4+0.45 67.1+1.32
et .05 65.8+8.00 85.4+0.62 89.2+0.17 70.3 +2.89 78.5+1.53 41.3+1.58 71.7 £0.08 67.8 £0.05 87.5 +0.47
/U Cemin) 1.0 69.5+3.96 108.0 £9.08 88.8 +9.17 91.0 £2.30 84.4 +1.07 43.6 £3.08 71.8 £5.26 72.2 £0.19 61.3 +0.25
5.0 122.0£2.4381.2£3.37 82.6£2.56 72.8 £2.74 74.3 20.23 68.3 20.03 58.7 £0.91 55.5 +1.03 55.6 +1.00
0 5.97 7.79 £1.06 7.68 +0.60 7.15 +1.55 6.83 +1.28 12.69 +0.45 6.99 +0.27 6.72 +1.45 4,48
0.1 7.89 6.19 6.51+1.38 7.68 +0.60 6.19 +0.91 4.91 £0.23 6.36+0.93  22.19  7.68 £0.28
rop .05 7.25+0.30 4.37 £0.75 5.44 +0.75 4.37 +0.75 7.89 £0.91 8.43 £0.86 7.32 £0.30 5.65 =0.33 4.37 0. 15
/0 Cemin) 1.0 6.19 6.72+0.15 4.69 +0.60 6.72 +0.15 5.23 +0.15 24.3 +1.81 8.21 £0.28 5.23 0. 15 4,48
5.0 8.64 +0.15 5.23 +0.45 5.55+0.30 4.91£0.30 7.52+0.32 7.04 +0.13 5.9 +0.87 10.7 +0.30
0 314 £13.50 360 £22.63 310 £4.71 314 +£9.48 168 352 262 +2.83 280 £12.88 268 +11.31
LOX 0.1 246 +2.46 356 +17.09 308 272 £5.66 228 +11.31 292 +11.31 358 £2.43 336 +16.97 264 +11.31
/AODy, 0.5 198 £8.49 266 +8.49 294 +2.83 310£9.23 308 +11.31 270 £2.83 168 +5.66 382 +8.49 78 £19.80
(g-min) ! 1.0 242 +14. 14 346 £14. 14 302 £10.01 258 +7.48 220 +8.01 336 +5.66 222 +2.83 348 230 =8. 49

5.0 152 +14.42 406 +16.08 456 +9.63 234 +2.83 170 +2.03 244 +11.31 228 +11.31 400 £6.11 236 £16.9
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B RV, Z 5 ZE 15 d i kb B4 A% Bk g POD
WGP BT R, 26 B 4w B S Ll 0 AN B 52 ) A i 42
fife, 6 BRAL POD & 4 52 b Tk #, o] BE 2 IR AR
T B W 60 d Py, X RRL0.1,0.5,1.0 Al
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R I T 30 d B 3 HAE 15 d B AR A AR
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45 b3 (P <0.01), 75 d ZJ5,1.0 kGy At ¥ iy
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Fig.1 Effect of irradiation on MDA content of fresh walnut
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5 MDA St 2 W F EMAK, FKAZHR,0.1 ~
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i 2 ()8 8 A () R R A I A S, R LOXC %
MDA 5 35 A A Dy i 2 Rk 1) 3 S 045 46 A
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MDA & EMHEXREH
Tab.2 Correlation coefficients between protective
enzymes, LOX activity and MDA content of

fresh walnut during storage

7 5 /kGy SOD CAT POD LOX
0 0.03 -0.56 0.71° 0.34
0.1 0.69" -0.58 0.27 0.35
0.5 0.09 -0.08 0. 00 -0.79""
1.0 0.03 0.75" -0.26 0.41
5.0 -0.49 0.67 " -0.37 0.14
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Fig.2 Effect of irradiation on fine fruit rate of fresh walnut
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FEE S TR R R B A TR N [ Y S
£,1.0.5.0 kGy 4b 3% B i1 5 B OR 32 7 0 2%
90 dinf, xf Bt A% Bk 1 Fh 5 F1 Bl B € 35 g (8L 0 ]
4.00 73F13.92 43,5. 0 kGy Ak F Y 2 35073 U T
Xf B, 3 AT KR ATS Ry 4. 50 43, Al A 3 Y A%
TG A3(E 24 5 6 B {EL I B 4% 2 ff A kA S B
BB AR 5120 d 1),0.5 1. 0 kGy WY Z5-5 70 H
Mo @ 4 5 TR IR (P <0.01),0. 1 kGy Ab B 5 %t i
] 22 AR (P >0.05),5.0 kGy AbBHAYZ5 5 70 (H
W A T X (P < 0.05), Al BL, I e 9 )
0.5 kGy | & &b FE (% 42 Bk JC 16 75 47 2R 0 2 A0 R H
vt JBT 7 T, 8 Y S A T X BRI Al 4k B
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Tab.3 Effect of irradiation on sensory

quality of fresh walnut

5 B iE 45 IR 1/ k Gy
I
[a]/d 0 0.1 0.5 1.0 5.0
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a 4 55A\u 4 60;\]1(: 4 75 Aab 4 80‘“ 4 70,‘\ulu:
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')/ 4 50 Aab 4 50 Aab 4 634; 4 42 Ab 4 50 Aab
5 4 18B(ilm 4 25A\B(2h 4 521\J 4 44A\B4 4 10(1(‘
@ 3.65%¢ 3,708 4.40%  4.42%  3.50%
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120 )
y 4. 20 BCe 4. 42 ABab 4. 50 Aa 4. 30 ABbe 4. OOC\I
5 3.80%0 3,928 4.43% 4 374 3 55%

L RH ABLC R ] — 58 0 A [6) Ak B (] A 4 2 3% 22 5
(P<0.01),a.b c 3o A — I je0 ] A [5] Ak B4 [6] A7 S 25 1 22 5 (P <
0.05),
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