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Abstract: The effects of electron beam irradiation on the quality of dried goji were examined, and the dosage of irradiation as an
insecticide was determined. Dried goji was irradiated using an electron irradiation accelerator, and the effects of different doses of irradiation on
the rehydration ratio, insect infestation rate, color, reducing sugars, carotenoids, and other physicochemical indicators were evaluated. The
rehydration ratio of irradiated dried goji was significantly lower than that of non-irradiated dried goji. Electron beam irradiation treatment
significantly inhibited the insect infestation of dried goji, and the higher the irradiation dose, the more significant the inhibitory effect on the
infestation rate. At the irradiation doses of 4~8 kGy, no insects appeared in goji until the end of the experiment. At the irradiation dose of 2 kGy,
the infestation rate was 0.57% at the end of the experiment, which was significantly lower than that in the non-irradiated dried goji (0.97%). At
doses of 8 kGy or higher, the L*, a*, and b* values of dried goji were significantly lower than those of non-irradiated dried goji. Irradiation
significantly increased the contents of reducing sugars and polysaccharides in dried goji but did not significantly affect soluble sugars and free
amino acids. The carotenoid and flavonoid content of dried goji decreased significantly at irradiation doses of 8 kGy or higher. In summary, the
electron beam irradiation dose of dried goji should be in the range of 4~8 kGy. Doses in this range can effectively inhibit the infestation of dried
goji and allow for maintaining their original edible quality to the greatest possible extent.
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Table 1 Insect growth ratesof dried Lyciumbarbarum at different irradiation doses

‘ A %
e g 8)/d
0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy
0
28
56
84 0.37+0.26
112 0.75€0.27  0.19+0.27
140 0.97+0.18  0.57+0.00

R 2 TREAERFIE e rEAE Sk Lk
Table 2 Changesin rehydration rate of dried Lycium barbarum during storage of different irradiation doses

e 18] /d Sk

0kGy 2 kGy 6 kGy 8 kGy 10 kGy
0 2.1940.03°  22140.04* 223+0.02°  2.17£0.02°  2.17+0.03*  2.20+0.03
28 2.04+0.02°  2.06£0.01°  2.03+0.05*  2.05+£0.02°  2.07+0.03*  2.06+0.03
56 2.0340.03°  1.99+0.02° 1.98+0.01® 2.02+0.03® 2.02+0.03® 1.97+0.02°
84 1.97+0.04°  1.95£0.01°  1.96+0.01* 1.98+0.01*° 197+0.03*  1.96+0.02°
112 1.93+0.03°  1.94£0.01°  1.95£0.03*  1.96+0.02*  1.96+0.02° 1.95+0.02°
140 1.95£0.03*  1.91+0.02"  1.93£0.02° 1.91+0.03® 1.89+0.03® 1.86+0.03"

E: RTAERARRNEFHATERNRE 25 (P<0.05), F4AFR.
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Table 3 Changesin L* valuesduring storage of dried Lycium barbarum at different irradiated doses

e 3 A 18 /d ©

0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10kGy
0 52.30+0.74" 5224064  52.56+0.46° 52244086 51.48+0.96" 51.33+0.92°
28 50.12£0.97°  50.10£1.04*  50.04+0.68"  49.98+1.00° 4828+0.91° 47.97+1.11°
56 46.10£0.50°  45.92+0.71°  45.86+0.64°  46.37+0.79" 44.56+1.05° 44.40+0.88°
84 4336+0.92"  43.76+0.80°  43.76+0.77°  43.89+0.51° 42.20+1.03° 42.18+1.43°
112 40.16+1.15*  4021£1.14*  40.16£0.88°  40.23+1.05" 38.46+0.72° 38.63+1.25°
140 39.85+0.76°  39.76£0.61*°  39.78+0.55°  39.78+1.06° 37.30+0.74° 37.30+1.31°

< 4 NEHERFIETFHRICREAE axETL
Table4 Changesin a* valuesduring storage of dried Lycium barbarum at different irradiated doses

*

a

e e 18]/l
0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy

0 38.15+1.08°  38.17+0.57°  38.04+1.09° 37.54+1.09®  36.56+0.98°  37.07+0.93%
28 33.18+£1.50™  3329+1.02"  3335+0.77° 31.88+1.07°  32.89+0.78™  31.78+1.00°
56 30.18+1.23°  29.98+1.10  29.85+0.77® 29.82+0.87  28.63+0.67°  27.97+1.17°
84 202842.77*  29.22+1.03*  28.73x0.70  28.76+0.67° 27.87+0.84  26.90+0.70°
112 2476+0.85"  24.5140.86"  24.74+1.12°  24.39+0.77° 23.91+1.38°  22.78+1.24°
140 2328+0.71*  23.11+1.10°  23.15+1.15°  22.49+0.85° 21.87+1.12°  20.71+1.38°

# 5 NEAERFIETFHCiomEAE) bxETL
Table 5 Changesin b* valuesduring storage of dried Lycium barbarum at different irradiated doses

Nz e 18 /d i
0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy

0 2632+£1.00%  26.92+030°  26.72+0.75°  26.50+£0.86°  25.92+0.73®  25.32+0.72°
28 23.86£0.42°  23.96+1.05°  23.69+0.90°  23.11+0.71*  22.02+0.97°  22.14+0.92°
56 227140.67°  2233+1.32% 22324077  22.01£0.89™° 21.01+1.19*  20.83+0.91°
84 19.61£1.08"  19.5740.69°  19.74+0.75"  19.45+0.52°  18.18£0.84°  18.41+0.67°
112 19.14£0.95*  18.41£0.88™  18.60+0.82a° 18.31£1.02"  17.27+0.73°  17.49+0.59™
140 17.67£0.97*  17.46+0.93*  17.51£1.02°  17.81£127° 1593055 16.69+1.01"*
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Table 6 Changesin reducing sugar content of dried Lycium barbarum during storage of different irradiation doses

() A VPN & ) BRI T R a3 AR AR
AR R ZH AT VA R A B S R A 2 R R B @%#
(P<<0.05), 5t R AL FN M fc nT VA b 2
EEMRm,

e 8 et 1) /d LRI
0kGy 2kGy 4kGy 6 kGy 8 kGy 10 kKGy

0 0.57£0.02*  0.59+0.01°  0.57+0.03*  0.59£0.01*  0.58+0.01*  0.58+0.04"
28 0.48+0.01°  0.57+0.02*  0.49+0.01° ~ 0.55£0.01°  0.52+0.01°  0.50+0.00°
56 0.41+0.01¢  0.48+0.01°  0.45+0.03°  0.53£0.02° ~ 0.50£0.01®  0.48+0.01°
84 0.38£0.01°  0.43£0.01°  0.44+0.00° 0.46+£0.00°  048+0.01°  0.42+0.01¢
112 0.36+0.01¢  0.38+0.01% 0.40+0.01®  0.40+0.01°  0.41£0.01°  0.37+0.01°
140 0.33£0.00°  0.37+0.01°  035+0.00°  0.38£0.00°  0.37£0.00°  0.36+0.00°

xR 7 FRAERFIEEAAEFaRaIC 2 EE ST
Table 7 Changesin polysaccharide content of dried Lycium barbarum during storage of different irradiation doses

R — A% ¥E/(g/100 g)
0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy

0 7.64+0.36°  7.96+0.13°  7.64+0.54°  7.97+0.13" 833+0.26™  8.65+0.35°
28 728+027  728+027* 7.18£045%  7.14£038°  8.18£0.43"  7.78+0.32%
56 6.21£0.10%  7.14£047" 6.87£0.14* 6.95+0.16°  7.92+0.33"  7.72+0.57®
84 535£037°  7.11£031°  6.63£037°  6.85£0.18°  7.13£0.14*  7.27+0.28"
112 448+0.14°  6.67+0.05°  6.13£027° 6.33+0.16° 6.53+£0.15°  6.67+0.14°
140 443+020° 5.88+020° 6.03:024° 6.25+0.33°  6.32+0.31°  6.03+0.18"

< 8 T EEERFIEEAAETMCrA RS ET
Table 8 Changesin soluble sugar content of dried Lycium barbarum during storage of different irradiation doses

— ST (g/g)
0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy

0 0.5240.01*  0.5440.00°  0.53+0.01°  0.54+0.02°  0.54+0.01*  0.54+0.01°
28 0.50£0.01*  0.51+0.01*  0.51+0.01*>  0.51+0.02*  0.51+0.01*  0.52+0.01*
56 0.4740.01*  0.48+0.01*  0.48+0.01° 0.48+0.02° 0.49+0.01*  0.49+0.01°
84 0.43+£0.01°  0.43+0.01*  0.44+0.02°  0.44+0.02° 0.44+0.01*  0.44+0.01*
112 0.40+0.01*  0.40+£0.01*  0.41+0.01* 0.41x0.02" 0.41£0.01*  0.42+0.00"
140 0.36+0.01°  0.36+0.01*  0.36+0.01*° 0.37+0.01*  0.37+0.01*  0.37+0.01*
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Table 9 Changesin carotenoid content of dried Lycium barbarum during stor age of different irradiation doses

XIF | F/(mgg)

e 78 18] /d
0kGy 2 kGy 6 kGy 8 kGy 10 kGy

0 41.14£0.19°  42.19+0.39° 41.54+0.34 39.37+0.42° 40.30£0.46° 37.14+0.32°
28 38.78+0.27° 39.25+027° 38.63£0.38" 36.86£0.27° 36.27+0.38" 34.94+0.54°
56 36.24+027°  38.10£0.49° 35.53+046° 33.1120.40° 32.62+035° 29.67+0.55°
84 32.5240.19°  32.39+0.39°  32.64+0.33" 28.80+0.43° 27.50+0.49° 26.35+0.23¢
112 30254023 31.37+0.23"  30.97+0.35% 27.28+0.38° 24.86+0.46" 23.68+0.52°
140 30.04+0.35°  29.98+0.68"  29.05+0.51° 23.50+0.46° 21.54£0.36° 19.87+0.46°

10 FEERRFIEI @A Al 2T
Table 10 Variation of flavonoid content in dried Lycium barbarum during storage of different irradiation doses

Jes k1) /d +/(2/100 g)
0 kGy 2 kGy 6 kGy 8 kGy 10 kGy

0 1.50£0.01°  1.47+0.02°  1.45+0.03®  1.41£0.04®  1.39+£0.02°  1.37+0.02°
28 1.40£0.016*  1.30£0.02°  1.27+0.02*  1.26+£0.02%  125+£0.02°  1.24+0.02°
56 1274002 1.28+0.03°  1.21£0.04®  1.22+0.02*  1.18£0.02°  1.12+0.01¢
84 1.1240.01°  1.12£0.03*  1.11£0.02°  1.14£0.04*  1.04£0.01°  0.99+0.04°
112 0.99+0.04®  1.03£0.03*  0.95£0.02*  0.95+0.01°  0.90+0.02°  0.91+0.02°
140 0.86£0.02°  0.87+0.03*  0.85£0.01°  0.85+0.02°  0.84:0.02*  0.77+0.02°
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253 #BRA AR T B RILR S
A

Wi B RIS R EEE IRy, R
B EMIIRUN Sy, HAEANE B e RSE IR iR
FZGHME. Wi 11 fioR, (RN R, REadmi
()T MOACT 25 R LR 2 5N 8.53%, FR R FFIE N 2.4+
6.8+ 10 kGy FT-HIACiF B S ZE IR & AN 8.48%

8.38%- 8.41%- 8.42%- 8.35%, FEIMAZH 55X IR
TR T EEFALE . HILATA, X THr
FECHH [ B9 S IR & BANAE R g . 5 HAh
FOAEL, A KPTHFIEN 0~10 kGy TR
S, PR AR S ERAKR, SARLE
AT TR R — 2L

F 11 FREEEFIENEAEFaimatiRa sTH
Table 11 Changesin freeamino acid content of dried Lycium barbarum during stor age of different irradiation doses

e g i) /d R
0 kGy 2 kGy 6 kGy 8 kGy 10kGy

0 12.5040.73*  12.48+0.66° 12.56+0.18" 12.30+0.68" 12.04+0.08" 12.12+0.17°
28 11.5540.12"  11.63£0.26* 11.62+0.33* 11.67+0.13* 11.61£0.21*  11.84+0.21"
56 10.34+021°  10.24+0.24*  10.15£0.27° 10.17+0.12*  10.04+0.03* 10.16+0.13°
84 9.63£0.27°  9.56+0.29°  9.44+0.28"  9.42+0.22°  9.41+0.18*  9.27+0.19"
112 9314024  9.28+025"  921£0.10°  9.20+022° 925+021*  9.17+0.11°
140 8.53£0.20°  8.48+0.16°  838+0.13*  8.41+0.12°  842+0.18"  8.35+0.13"

3 TWig

N B SRR RO AT AR S I R R
Xof FRZH T MAC T8 84 d I L BWAE ditdc, 787
[FIAF] 140 d B, A HUZR 0.97%, B3& TR
IR 2 kGy BJTHIRC T8 112 d B a0
A dtrdd, W 140 d BHAEHGRCH 0.57%, BEET
HAhAR AL H A

MRS THFC &K L RER s B, e
()48 HEF R 2 T HIAC 3 B S A RN = AR R
50 B2 A Ee e HR AR 2 AT MRS K L R B, )
RO KL T R B3N [R)4R R A Al
RIS E =8 kGy, L*. a*. b*{HI T Z LT X4,

MERREX AR B IR e g, el
SR E TR P AR R o AR IR M AT B PR AR
S HIREIA A BT DA E - FAARC R B il 52 1 . RS
MRS S B, M2 ils ERE Bt
EIFIE =8 kGy MTHMRCRIAE MR, HESER
HREMCT IR, 50 HR LA Ho e B AL R T HAd
AIVETERE . AR SRR E .

g5 bR, PR K R R RAK T 8 kGy,
T IEAN T MO 8 4 it T F e 2 3T R
4, BEFENFET 4 kGy, KT XA A
REIA ZIFAR 1 K HUUR

4 #Ep

AR SZIG I RLR H BLyHm E nig G MU AC B TR
NEALEE, A FUAR AL ER 5 AN ] MAC At
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P R RORE 25, FRIR AR NAE 4~8 kGy VEH
Wo ZFRIRTER TGN, 7T CLA R EAR A A2 th AL
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