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The effect of the electron beam generated X-ray treatment on the quality of

pomegranate at room temperature shelf-life

KOU Liping, SHI Yagian, ZHU Bihe, YANG Yongjia, LI Jiaqi, CHEN Yinuo
(College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: In order to prolong the room temperature shelf-life of pomegranates, the electron beam generated X-ray
(EBGX) was applied with 0.5, 1.0, 1.5 kGy doses of soft seed pomegranate ‘Tunisi’ with control group(CK) of no dose
treatment, and the experimental shelf-life was 20 d. The quality indexes were collected every 5 d. The quality indexes of
each treatment group during the room temperature shelf-life were compared to obtain the optimal EBGX dose. The
results showed that during the room temperature shelf-life, the EBGX had no significant influence on the change of
soluble solid content, and the 0.5 kGy EBGX could significantly inhibit the pH increase. The treated group with 0.5 kGy
EBGX showed the smallest increase in the relative conductivity and the total peel color difference AE*of pomegranates,
and the lowest respiratory intensity at the end of the trial. And, the titratable acid content decreased slowly in the 0.5 kGy
EBGX treatment group, and its browning degree was significantly lower than those of the other groups. During the same
period, the pomegranates in the 0.5 kGy EBGX treatment group received the highest sensory evaluation scores. In
summary, the 0.5 kGy EBGX dose showed the optimal treatment in this study and this treatment condition is recommend

to be used for the storage and preservation of pomegranate to prolong the shelf-life at room temperature.
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Table 1 Sensory evaluation scoring criteria of pomegranate
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Table 2 Pomegranate pH under different doses of electron beam generated X-ray and shelf-life

_ o pH

ARGy 0K EIRIPN %10 K 15 K %520 R
0.0 (3.893+0.025)c (4.303+0.187)a (3.930+0.017)b (4.077+0.025)a (4.183+0.006)b
0.5 (3.883=0.015)c (3.890+£0.020)c (3.843£0.015)d (3.863%0.006)c (3.797+0.012)d
1.0 (3.967+0.015)b (4.097+0.006)b (4.000+0.010)a (3.977+0.006)b (4.087+0.006)c
15 (4.017£0.015)a (3.857+0.006)c (3.897+0.015)c (4.097+0.012)a (4.227+0.006)a

RIS A AN [a] - Ek s A RIR] B4 22 53 SE 2408 L (P<0.05)
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Table 3 The soluble solids contents of pomegranate under different doses of electron beam generated X-ray and shelf-life

ot s AV TR 5 1%

AR /KGy — — — — —
EUPS %5 K #10 R H15 R %20 X

0.0 14.4c 14.5¢ 13.7d 13.9a 14.0

0.5 14.9a 14.8a 14.0b 13.9a 13.7

1.0 14.6b 14.3d 14.4a 13.4¢ 13.8

1.5 14.4c 14.6b 13.9¢ 13.8b 14.0

RGP AR R 5 A B 02 AT 627278 2L (P<0.05).
M 3 AT LUEE, AR5 0 K55 20 K,
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Table 4 The relative conductivity of pomegranate under different doses of electron beam generated X-ray and shelf-life

_ o AN L 528 /%
R E/KGy — — — — —
%0 KR %5 K %10 K %15 K 520 K
0.0 (22.942+0.668)ab (23.910+£0.908)b (29.918+0.041)c (33.781+0.099)b (25.499£0.139)c
0.5 (27.385+1.489)a (35.101+1.654)a (30.109+0.047)c (33.802+0.022)b (27.212£0.123)b
1.0 (14.230£0.639)c (26.457+1.031)ab (32.865+0.136)b (26.442+0.148)c (21.460+0.206)d
1.5 (17.920+0.732)bc (34.829+1.809)a (37.078+0.475)a (37.52240.370)a (28.050+0.075)a

RIS A AN [a] - Ek s A RIR] B9 22 53 SE 2478 L (P<0.05)
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Table 5 The respiratory intensity of pomegranate under different doses of electron beam generated X-ray and shelf-life

IS 580 B /(mg kg h ")

BRI /AGy ~ ~ ~ ~ ~

FOK FISK %10 K RPN 5520 K
0.0 (18.3010.156)c (19.734+1.883)b (17.399:£0.004)b 12.134+0.296 (19.692+0.415)b
0.5 (25.875+1.597)b (22.510+0.296)b (12.462+0.786)c 10.406+0.713 (9.528+0.277)c
1.0 (27.044+3.178)b (27.138+0.291)a (18.664+0.785)a 10.211+1.355 (26.207+1.238)a
1.5 (37.549+0.319)a (27.888+0.252)a (18.494+0.612)a 11.426+0.945 (16.658+0.747)b
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Table 6 The total peel color difference AE” of pomegranate under different doses of electron beam generated X-ray and shelf-life

. Wz B OEAE
TR — — — —

%5 K %10 K %15 K 820 K
0.0 (1.275+0.027)c (1.317+0.034)b (1.765+0.021)c (2.093+0.023)b
0.5 (0.766+0.010)d (1.020+£0.001)c (1.249+0.020)d (1.450+0.038)c
1.0 (1.463+0.035)a (1.685+0.085)a (1.93240.018)a (2.33240.136)a
1.5 (1.371£0.014)b (1.734+0.031)a (2.103+0.032)b (2.32140.052)a

RIS A AN [a] - fk s A RIR] B4 22 53 SE 2408 L (P<0.05)
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Table 7 The titratable acid contents of pomegranate under different doses of electron beam generated X-ray and shelf-life

_ AL E TR 2 /%
R E/KGy — — — — —

EAIIPN RPN 510 R 15 K 20 K
0.0 0.347+0.030 0.326+0.048 (0.313+0.014)b (0.342+0.002)b (0.324+0.001)c
0.5 0.352+0.002 0.347+0.003 (0.359+0.003)a (0.348+0.001)a (0.346+0.001)a
1.0 0.358+0.003 0.325+0.003 (0.3110.008)b (0.342+0.005)ab (0.330+0.002)b
1.5 0.367+0.003 0.347+0.010 (0.329+0.009)b (0.336+0.003)b (0.311+0.006)d

[RIF AN [ 7Bk F R A PEIA] B 22 5748 St it 72 L (P<0.05).
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Table 8 The browning degree of pomegranate under different doses of electron beam generated X-ray and shelf-life

HAAE A ] A b A

L gl (R
kGy EXIPS E RPN 10 K H1s K 20 K
0.0 (0.898+0.012)d (0.749+0.014)d (0.6220.010)d (0.876+0.007)c (0.995£0.006)c
0.5 (1.276+0.001)c (0.9720.006)b (0.900+0.013)c (0.9300.002)b (0.7670.008)d
1.0 (1.4810.003)a (1.216+0.043)a (1.364+0.008)a (0.9290.009)b (1.062+0.012)b
1.5 (1.414+0.001)b (0.840£0.024)c (1.041+0.013)b (1.0620.005)a (1.114+0.006)a

()5 e AN [ B2 b RIB] ) 22 57 AT G217 78 L (P<0.05).
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Fig.1 The sensory evaluation scores of pomegranate under different doses of electron beam target X-ray and shelf-life
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