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Abstract: The effects of electron beam irradiation on the bactericidal effect, lipase activity, lipid oxidation performance and nutritional
quality of pine pollen were studied. The changes of color, peroxide value and volatile constituents of wall-breaking pine pollen during
accelerated oxidation were also analyzed. The results showed that electron beam irradiation could significantly reduce the microbial content of
pine pollen, and the sterilization effect with a dose-dependent manner, the Dy, values of total bacterial count, mold-yeast and coliform were 2.20,
1.95 and 1.84 kGy, respectively. The lipase activity, carotenoid and free fatty acid contents of pine pollen were decreased significantly with the
increase of irradiation dose, while the peroxide value was still at a low level. At the irradiation dose of 8.0 kGy, the inactivation rate of lipase was
53.52%, the retention rate of carotenoid was 60.81%, the content of free fatty acid was 1.38 mg/kg, and the peroxide value was 0.46 meq/kg,
respectively. In addition, the irradiation of 8.0 kGy dose had no significant effect on the basic nutritional components, amino acid content, and
color of pine pollen and effectively prevent the increase of peroxide value, hexanal and caproic acid contents in the process of accelerated
oxidation. These results indicated that electron beam irradiation of 8 kGy dose could effectively kill the microbes, inhibit lipid oxidation, keep
the original nutritional quality and improve the storage stability of pine pollen.
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Fig.1 Effects of electron beam irradiation on lipase activity of
pine pollen
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Fig.2 Effects of electron beam irradiation on the carotenoid
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Fig.4 The appearance and microstructure of wall-breaking pine

pollen by electron beam irradiation
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Table 2 The main components of wall-breaking pine pollen by
electron beam irradiation
B F2 R F /Gy

847 A JEANTE » 0
¥/ um  46.73£1.14°  40.67+1.13°  39.75+1.13°
K% 7.17£0.25° 4.82+0.13° 4.65+0.20°
Fn% 3.26+0.07° 3.40+0.05 3.43+£0.05°
HEGR% 1084+0.13° 10.79+0.22°  10.43+0.22°
HARE /% 1.89+0.03° 8.03+0.14° 8.15+0.14*
BAEST/%  1585£023°  17.84+0.13"  17.95+0.13°

E: B —ATVARA AR FEATAN T ESEF (p<
0.05) , WAAMEFHLATERNEZFARRE (p>005) . &K 3
Fl.
7 3 BFRERMERTMNSERRERFIZE (ng/g)

Table 3 The composition and content of amino acids of
wall-breaking pine pollen by electron beam irradiation
32 BB H| F/kGy

HILBR JRAeAy . 0
RARE: Asp 9.20+040  835+0.52 8.07+0.42
2P Glu 132740.82  12.14+1.32 11.75+1.31
£ 2B Ser 3774009  3.47+0.10 3.22+0.10
402 B4 His 245038  2.73+0.58 2.68+0.51
HAF Gly 4.93+0.13  4.88+0.13 4.81+0.13
H 2R Thr 3.11£0.24°  3.84+0.23* 3.65+0.33b
F 2 BL Arg 7214150  7.04+1.49 7.17+1.59
AEER Ala 529+0.70  6.51+0.65 7.02+0.61
B&Z R Tyr 2.90+047  426£0.49 4.64+0.42
FBLEBL Cys  0.30£0.02°  0.72£0.01* 0.73+0.03°
A Val 5.62+0.18"  5.38+0.20° 5.29+0.20
B RPFE Met 2.1740.19°  1.25+0.14° 0.97+0.24°
KAEE Phe  3.84£0.12°  2.89+0.14° 2.26+0.14°
FEABF e 4.68+033°  473+035 4.71£025°
ZHFR Leu 6.23+0.11°  7.02+0.12* 6.84+0.10°
HEB Lys 6.20+0.49°  6.47+0.51* 6.37+0.51°
Jit 2B Pro 9.14£1.07°  6.12+1.52° 6.66+1.52°

LERAREE  31.85° 31.58 30.09°
b8 3 90.52° 89.11° 86.83°
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FIRAHARDT & =B B ETE (p<0.05), BFHED] RIS ENL T EER SRR EZN (p>0.05),
FE 5 T RCBERA LE Ry ORI 17 &5 BN R B 1 AL I 10 kGy FIEAIBEERAER 1 R HERR S B AL TR
Ro XATREE T EAA IO B WP A e, HLgh HIR S B R EHIK (p<0.05). 25 OERT 7t B 7o)
F b KB AR RS E, ARORHIPR ] 1 FA4E R HEORE ROK S 957 i B IR S N A SR AR I . SR
Fy LT FRR SRR, T OB BE AL SR FALER) H H 8 kGy (RIS RALEN ), RILE TR TTTEA
T AN EESZ BIRIR, AR TR SRR v R .
HEIRHT, e E R S RN 10.84%, HREEALEE _ . 5 .
B 8KGy AEAEEN A REDEMRIE roos), > o1 R E R R R
1M 10 kGy 745 6 AR L B35 PR (p<0.05),
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T v 7 e e T e 3 0 1 AR i T it PR o i e
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Table 4 Changes of color in the process of accelerated oxidation of wall-breaking pine pollen by electron beam irradiation

FEFN R

BEAEAGy  AERAM ” a:mmﬂéﬁ@ﬁl* —
JRARTEAY 84.73+0.10  -047+0.05  34.35+0.03
0 84.82+0.01 0.13£0.02  35.42+0.03 1.23+0.03
1 84.78:0.02  0.08+0.01 35.46+0.01 1.24+0.02
3 8749+0.03  -1.4440.01  34.20+0.02 3.63+0.01
5 87.86+0.02  -154+0.01  35.87+0.02 3.64+0.02
8 85.8140.07  -0.73+0.02  35.83+0.07 1.85+0.03
8 12 84.78:0.01  -0.19£0.01  3530+0.08  0.99+0.04
16 84.2740.04  -0.2640.03  36.00+0.02 1.72+0.05
20 87.28+0.07  -143£0.02  36.61+0.04  3.54+0.03
25 87.45+0.04  -1.48+0.01  36.35+0.01 3.52+0.06
30 85424001  -0.58+0.01  3624:0.02  3.29+0.04
0 84.78+0.03 0.08+0.01 35.46+0.01 1.24+0.05
1 85.33+0.03  -0.42+0.02  35.44+0.03 1.24+0.07
3 88.3040.07  -1.88+0.01  31.32+0.05 4.89+0.05
5 87.98£0.01  -1.66+0.07  32.97+0.04  3.72+0.02
8 86.0140.03  -0.95£0.03  36.03+0.03 2.16+0.03
10 12 85.1740.05  -0.10£0.09  35.40+0.03 1.19+0.04
16 85.28+0.03  -0.06+0.03  35.15+0.08 1.05+0.06
20 88.22+0.02  -1.79+0.05  32.18£0.04  4.31+0.03
25 88.08:0.01  -1.57+0.03  32.77+0.03 3.86+0.04
30 86.10£0.03  -0.91£0.06  36.06£0.04  2.23+0.05

i AEAMABIALEFTHMK, 5 AE<LS B, SAESERBAR LR, 1.5<AE<3.0 WA £5%; 3.0<AE<6.0 BfH £
F; ABS6O0MHEEER,

B RAACA it T SR, 2 S vE 2 ] AU 5 i R R BEA A A R 7 g S A AR P (R B AR
B FE R R —, R OZENAER] WK WA BT PHSFAER BT . iR 4 nTHn, HERAE
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Fig.5 Effects of accelerated oxidation on peroxide value of
wall-breaking pine pollen by electron beam irradiation
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Table 5 Changes of volatile components in the wall-breaking pine pollen by electron beam irradiation during accelerated oxidation
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