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ABSTRACT To investigate the effects of electron beam irradiation on microorganisms, insect pests, and

nutritional components in lotus seeds (also known as lotus kernels), samples were irradiated at doses of 0 kGy,

0.4 kGy, 1 kGy, 2 kGy, 4 kGy, and 6 kGy. The results demonstrated that irradiation at 0.4 kGy effectively inhibited

insect egg hatching in lotus seeds, resulting in 100% mortality of adult rice weevils within 72 h post-treatment. Total

bacterial and mold counts significantly decreased with increasing absorbed doses. Immediately after irradiation at

0.4 kGy, both counts dropped to 20 CFU/g. Following 180-day of storage after a 2 kGy irradiation, these values

remained below 100 CFU/g. Absorbed doses ranging from 0 kGy to 6 kGy had no significant impact on moisture,

ash, crude protein, crude fiber, or amylose content in lotus seeds. However, crude fat content decreased significantly

after irradiation, while amylopectin content showed an initial increase followed by a decline. This study provides

scientific support for the application of electron beam irradiation technology in controlling insect infestation and

mold growth during lotus seed storage.

KEYWORDS Electron beam irradiation, White lotus, Pest control, Mold, Nutritional ingredient
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Fig.1 The mortality of different absorbed dose electron beam irradiation on rice weevils
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Fig.2 The hatching situation of lotus seed insect eggs at different absorbed dose electron beam irradiation
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Table 1 Changes in the number of insects during storage of lotus seed powder treated with different absorbed doses of
electron beam irradiation

Wk 1] / d H %7 Number of insects
Storage period 0 kGy 0.4 kGy 1 kGy 2 kGy 4 kGy 6 kGy
0 0 0 0 0 0 0
8 2+1.15 0 0 0 0 0
15 13£2.52 0 0 0 0 0
30 24+1.73 0 0 0 0 0
22 HBFRERLENZEFHEESEMEEN O HREESEONEEHEY /N T 10 CFU/g, R
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A 17 PR WA 1) e L R R A P T T VR S B
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4 kGy % W Ab 23 1) 32 1 if 7 180 d 5 B V% ol B R 27
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Table 2 Effects of different electron beam absorbed dose on the total colony count and mold of lotus seeds
ISR / kGy 0d 180 d
Absorbed dose WE g/ (CFU-g")  #W / (CFU-g» Mg RE/ (CFU-g") %W/ (CFU-g»
Total number of Molds Total number of Molds
bacterial colonies bacterial colonies
0 100 20 6.1x10° 4.7x10*
0.4 20 20 8.0x10° 1.5x10°
1.0 <10 <10 30 1.3x10°
2.0 <10 <10 <10 70
4.0 <10 <10 <10 <10
6.0 <10 <10 <10 <10
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Table 3 Effects of electron beam irradiation at different absorbed doses on the nutritional components of lotus seeds

BIR AR 1 % WS FIHE / kGy Absorbed dose

Nutritional content indicators 0 0.4 1 2 4 6

7K 53 &5 & Moisture content 10.44+0.11°  10.41£0.12°  10.45+0.14°  10.63£0.21°  10.70+£0.25*  10.26+0.19°
SRy & Ash content 3.57£0.09°  3.57+0.04°  3.73+0.25"  4.13+0.11°  3.91%0.09°  3.80+0.08"
FH K 75 & Crude protein content  18.44+0.10°  18.78£0.09°  19.36+0.01°  18.57+0.04°  19.06+0.07°  18.56+0.15"
HH£F 44 1 Crude fiber content 4.97+0.14°  4.82+0.35"  5.46x0.14"  5.08+0.37"  5.45:0.30"°  4.75£0.40°
A B 7 & Crude fat content 1.78£0.03*°  1.20£0.08"  1.32+0.15"  1.24+0.14"  1.35+0.02°  1.41£0.09"
SCBEVEN & & Amylopectin content  50.00£1.10°  53.94+2.02°  54.89+3.82°  52.92+0.48"  50.23+0.04°  51.09+1.69"
HEEUE R £ & Amylose content 14.37£0.71*°  13.75+0.64°  14.2240.38"  13.83£0.45" 13.96+0.17°  13.68+0.65

T : A= AR RNG PR R 2253 B3 (p<0.05) .

Note: Different lowercase letters in the same column indicated significant differences (p<0.05).
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