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Abstract: [Objective] The aim of the study is to explore the effects of electron beam irradiation on the
sterilization and quality of Auricularia heimuer (A. heimuer) powder and pave a new way for sterilization of the
powder. [Method] The A. heimuer powder samples were sterilized by electron beam irradiation at the doses
within the range of 0~10 kGy. The effects of irradiation at doses of 2, 4, 6, 8, 10 kGy on the microbial count were
studied. The effects of irradiation at doses of 2, 4, 6 kGy on the main components, nutritional value regarding
amino acids, antioxidant activity, and sensory quality were also investigated. [Result] Electron beam irradiation
killed or inhibited the microorganisms in A. heimuer powder, and the D,, value of the total colony count was 1.77
kGy. When the dose was 4 kGy, the mass fractions of crude polysaccharides (14.80%), protein (13.60%), medicinal
amino acids (6.34%), and essential amino acids (4.00%) in 4. heimuer powder were the highest, and they all had
differences from those in the control group (P<0.05). Moreover, the A. heimuer powder irradiated at 4 kGy showed
improvement in the nutritional value regarding amino acids (P<0.05), enhancement in the antioxidant activity (P<

0.05), and no significant changes in the mass fraction of total sugar (73.4%) or sensory quality (P>0.05).
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[Conclusion] Electron beam irradiation could be used for the sterilization of 4. heimuer powder. The best effect was

achieved at an irradiation dose of 4 kGy, under which the processed A. heimuer powder had the strongest

antioxidant activity and the highest nutritional value regarding amino acids without causing quality decline.
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Table I Microbial counts in A. heimuer powder irradiated at

different doses

5 18Ky I 7% K %?ﬂﬁ%ﬂ PN 7iER
(CFU/g) MAHU(CFU/ (MPN/g)
0 1.3x10° 4.5x10° 9.2
2 1.5x10* <1.0x10" <0.3
4 1.0x10° <1.0x10' <0.3
6 5.0x10' <1.0x10' <0.3
8 5.0x10° <1.0x10' <0.3
10 <1.0x10" <1.0x10' <0.3
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Table 2 Mass fractions of main nutritional components of A. heimuer powder irradiated at different doses

i BT /kGy KB BT ) B/ % HHL 2 W5 55U/ % i 107 IR 43 H0 % HLEF 4 & 5y H0/% AR &%
0 73.50£1.10% 12.40+0.95° 2.00£0.12" 4.80+0.04" 13.20+0.33"
2 75.10+1.70° 12.40+0.26° 1.80+0.05° 4.50+0.10° 13.00+£0.19°
4 73.40+1.42% 14.80+0.46 1.60+0.08° 4.50+0.08" 13.60+0.17°
6 72.30£1.14° 14.50+0.53" 1.60£0.08° 4.60+0.10° 13.40+0.06™
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Table 3 Mass fractions of of amino acids in A. heimuer powder irradiated at different doses
e B KG TR e AR FLE R HER EEN
AN - w0 N N = e I
" Y I 543 /% I 54 50/% I 54 50/% I 54 50/% RESBY%  RESH%
0 0.68+0.04 0.60+0.02 0.18+0.01 0.38+0.04 0.85+0.02 0.55+0.03
2 0.68+0.03 0.60+0.03 0.20+0.02 0.38+0.02 0.87+0.04 0.56+0.03
4 0.72+0.03 0.62+0.02 0.22+0.02 0.40+0.03 0.90+0.03 0.57+0.03
6 0.68+0.02 0.60+0.02 0.24+0.02" 0.38+0.04 0.86+0.02 0.54+0.03
B B FUEN il KA R EXAY AN i 2R HaER
HET ~ " e e N = 2 % NI
e 4 R B4 $/% R 4 5% R4 5% R 4 5% R B 5% T 5 5%
0 0.54+0.03 1.14+0.03 0.58+0.03 1.14+0.04 0.48+0.04 0.52+0.02
2 0.56+0.02 1.14+0.03 0.58+0.03 1.16+0.11 0.47+0.02 0.56+0.03
4 0.57+0.04 1.16£0.03 0.62+0.03 1.20+0.17 0.48+0.02 0.54+0.02
6 0.56+0.02 1.12+0.03 0.59+0.03 1.18+0.18 0.50+0.03 0.52+0.02
5901 B kGy WK it 2 R AR kN
R4y H % 5y HU Y% 5y HU Y% R 53 B0/ %
0 0.84+0.02 0.45+0.05 0.32+0.03 0.67+0.02
2 0.88+0.03 0.46+0.03 0.34+0.03 0.66+£0.03
4 0.88+0.03 0.46+0.06 0.33+0.03 0.72+0.03"
6 0.84+0.04 0.44+0.03 0.31+0.04 0.65+0.03

V£ 7 R T ol R I A 23 BT A% B T S R R A b 22 R 3 (P<0.05) 6

R4 TEBEBAESLENEREYHOEEIRAMR

Table 4 Amino acid composition of 4. heimuer powder irradiated at different doses

A5 R B /KGy PVHERIERTESE/% FLHFERIERTES % AR E S % BB R R 2 B0/ %
0 3.78+0.06 6.1420.10 6.0420.10 9.92+0.16
2 3.85+0.13 6.25+0.07 6.17+0.08 10.10+0.20
4 4.00+0.10" 6.39+0.04" 6.34+0.10" 10.39+0.12"
6 3.86+0.03 6.15+0.07 6.11£0.08 10.01+0.07

T 7 O ) R A R I BE AR R R S IR B 22 R R K (P<0.05) .

RC f /I ) 28 56 8 ) 2 12 6 4 1 35 — DI o) ik o 2k
e, EHER S TN, TE 4 B R N AL FE I K H
Wb R R R R R R K T &R LA
R RC I 1, Ui W BARH By b (& E iUE
FEMEE S - 24,6 kGy %5 [ 57 5 4b B (1) BE K H-
K 1) 55— B il P 2 R B IR + bk &%) 1) RC L
X 2 vy, HoAth RC G B 2 A2 4k, 6 REZH 1) SRC

66.66, %4 2.4.6 kGy %& HE 57 12 4b 35 (1) B K Hoky 1)
SRC ¥J 4 68.09, LL % B AH#& &1 T 2.1%. Bk, H
TRmERERABATHWAERERMNE. &
AR T T H T SR RO R OK S R RN 2K A T
(52 M, &5 SR 3 0, 4R IR KOK 108 38 B TR A
REm, Hag iR ma R o &, 5SIIEENI R4 R
—

x5 TEBRAESLENEARERHRCHSRC
Table 5 RC and SRC of 4. heimuer powder irradiated at different doses
IR & /kGy RE SRC
IR HEE  RARMER RRER REER O RHARBER  MER
0 1.58 1.12 0.48 0.89 1.13 0.89 0.92 66.66
2 1.56 1.03 0.53 0.87 1.14 0.85 0.94 68.09
4 1.60 1.10 0.56 0.89 1.15 0.85 0.93 68.09
6 1.57 1.11 0.64 0.88 1.14 0.83 0.94 68.09
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Fig. 1 Antioxidant activity of A. heimuer powder irradiated at

different doses
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Table 6 Sensory quality of 4. heimuer powder irradiated at different doses

IR B /K Gy o AR HAUS W&
0 TR T IR A O A e R R HRL T R R B AR R, R AR T U
2 R AR UEESRAEE B R R AL R R B RS R, B R AR, T
4 ke B R A OB A SREE LR HE I B BRIk R, B A, T R
6 R B R A OB A SR AE AL B RS HE LI B B RRANR R, BRAL, TR
NPT Sfle 4 T 6 5 4 LA IR 26 7 T

P AW 1 AN [R] 770 & 00 F 7 SRR TR DR OR
BB KT 2R R g R S W, S5 SRR TR
TR MEHOR T SRR BB K R AR B, T
7RI T R R IS ERE A B R F KT AL
R,k REHR RO Bk b B E IRl R
B PR A S R R E IR B, 6 R H
By g 5 R AL AN B IR A A T S AR
HLF R4 BRE SR R A R AE M, G B s Y
IR E Pk 4 R R B BRI T RE A
AR T ORFF = i BT o R T R R R R OR HoR

WA Rt — DT .

EE Y

(L) BRER R R, ZFRMA, %, BAHERIEE ™ MHIT
REBUR 5011, 2 A E,2021,29(5) :380-387.
CHEN X L, ZHOU T T, LI Q W, et al. A review on
nutritional function, product development status and trend
of Auricularia auricula [J] . Edible and Medicinal
Mushrooms,2021,29(5) :380-387. (in Chinese)

[2] XIANG H, SUN-WATERHOUSE D, CUI C.
Hypoglycemic polysaccharides from Auricularia auricula

and Auricularia polytricha inhibit oxidative stress, NF-kB



Vol. 44 No. 1

signaling and proinflammatory cytokine production in

streptozotocin-induced diabetic mice [J] . Food Science
and Human Wellness,2021,10(1):87-93.

(3] &=tz , B, Z@, 5%, BT 1o 7 it B &

M lI]. AR IR ,2024,4002) : 143-151.
LI B W,MAO X,JIANG W,et al. Research progress and
trend analysis of hypoglycemia of Auricularia auriculal J].
Chinese Agricultural Science Bulletin, 2024, 40 (2) : 143-
151.Cin Chinese)

(4] BETTA AR, GRS, 5. SRR H 81k & it su ot e

[J]. E%WF5T,2015,13(3):125-128,122.
YAO F J,ZHANG Y M, LU L X, et al. Research progress
on genetics and breeding of Auricularia auricula-judael J] .
Journal of Fungal Research, 2015, 13 (3) : 125-128, 122.
(in Chinese)

[5] BT RIEHT, FRIBE, 4. 408 77 20k v 2 20k i ot

LSt R g ma L], & & 5 ML, 2024, 40(2) < 109-
116,138.
MAO Q X, XU Y F, CHEN Q L, et al. Effects of
irradiation methods on quality and shelf life of
Choerospondias axillaris pastilles[J]. Food & Machinery,
2024,40(2):109-116,138. (in Chinese)

L6 %, EFF M2 A, 5. i A8 B )1 22 4 5 i Je bt
SEALTE TR ALT]. AR 224, 2021,35(8):1816-1824.
HE Y, WANG D,MEI X Y,et al. Effects of electron-beam
irradiation on quality and antioxidant properties of Ophiopogon
Japonicus [J] . Journal of Nuclear Agricultural Sciences,
2021,35(8):1816-1824. (in Chinese)

(7] WA MR i, Al %, 5 P74 R A 30 A 5 1A
o OREEfE L], B AL, 2021,37(10):136-144.
LEI'Y J,CHEN S W,JING Y Y,et al. Effect of electron
beam irradiation on the preservation of fresh pork [J] .
Modern Food Science and Technology,2021,37(10) : 136-
144 . (in Chinese)

[8] ZHONG Y Y,DONG S T,CUI Y, et al. Recent advances
in postharvest irradiation preservation technology of edible
fungi:a review[J]. Foods,2022,12(1):103.

[9] MARCAL S, SOUSA A S, TAOFIQ O, et al. Impact of
postharvest preservation methods on nutritional value and
bioactive properties of mushrooms[J]. Trends in Food
Science & Technology,2021,110:418-431.

[10] BANO Z,RAJARATHRAM S. Pleurotus mushroom as a
nutritions food{M]. Hong Kong: The Chinese University
Press,1982.

[11] Food and Agriculture Organization of the United Nations.
Amino-acid content of foods and biological data on
proteins [J] . FAO Nutritional Studies, 1970, 26 (24) :

1-285.

FRERF: BTRERMEAEH REYRIN R RO

PENG J, et al.

metabolomic analysis reveals the involvement of catechins

[I12] WANG L, DI T M, Comparative

in adaptation mechanism to cold stress in tea plant

(Camellia sinensis var. sinensis)[J]. Environmental and
Experimental Botany,2022,201,104978.

[13] Bk A, ALO0, 5 38, 5 . & F B SR 5 W 0 A8 10 2 34
BERRBTABERLI]. A4 T ,2024,45(1):139-147.
YANG Y J, KONG P, JING S, et al. Progress in
postharvest quality change and physical preservation
technologies of edible fungi[J]. Packaging Engineering,
2024,45(1):139-147. (in Chinese)

[14] EGEA M I, SANCHEZ-BEL P, MARTINEZ-MADRID
M C, et al. The effect of beta ionization on the

antioxidant potential of ‘Bulida’ apricot and its

relationship with quality [J]. Postharvest Biology and
Technology,2007,46(1):63-70.

[15] Fig o, Ak, U o, &5 . W7 S04 BRI i) LR % 0L &
BAEEOR A AERKKOTAL]. RS EMER R,
2021,40010):91-97.

WANG H H,ZHENG Q, YAN W Q, et al. Inhibition of
growth of several common food borne pathogens by
electron beam irradiation [J]. Journal of Food Science

and Biotechnology,2021,40(10):91-97. (in Chinese)

[16] BUfhiom, &3, 41, 5% . B AR IR be S i A )
AR R B R IR R ma LT]. & AR BOR 24,
2023,42(11):74-80.

YAN W Q, YUE L, LI H P, et al. Study on microbial
growth model and shelf-life of Shao-Mai during electron
beam irradiation [J] . Journal of Food Science and

Biotechnology,2023,42(11):74-80. (in Chinese)

[17] BREGE , WM 4. 5% TP 28 B H ol 570 4 R TRT 1 R5CR
1], B EEIE25,2007,18(1):243-244.

CHEN R Z,QI Z Y. Study on the effect of irradiation

sterilization of traditional Chinese medicine and its

preparations [J] . Lishizhen Medicine and Materia

Medica Research,2007,18(1):243-244. (in Chinese)
[18] B4 2L, W/, BT, 55, WL U4 I/ 220 0 1 % T8 &%

R TORR B /S 2 b B s L] PR R R

2017,33(2):142-147.

WEI H H,LUO X H, WANG L,et al. Effect of electron
beam irradiation on the sterilization, quality, and bacterial
count of wheat flour [J] . Modern Food Science and

Technology,2017,33(2):142-147. (in Chinese)

[19] SCHREE . HLT AUHR BT L £ 90 i B 2 B LD, #
7 U LR MR R 5, 2023

[20] ZHAO Y, SUN N, LI Y, et al. Effects of electron beam
irradiation (EBD) on structure characteristics and thermal

properties of walnut protein flour [J]. Food Research

67



68

Journal of Food Science and Biotechnology

International ,2017,100:850-857.
[21]JIN Y, LIANG R, LIU ] B, et al.

changes on hydrolysis degree, moisture state, and thermal

Effect of structure

denaturation of egg white protein treated by electron beam

irradiation [J] . LWT-Food Science and Technology,
2017,77:134-141.

[22] WANG Y Y,ZHANG A Q, WANG Y X, et al. Effects of
irradiation on the structure and properties of glycosylated
soybean proteins[J]. Food & Function, 2020, 11 (2) :
1635-1646.

(23] 557 95 , MR FS , A5 ok iF , 25 . B A fe A0 o R o JUL PR 5 ot

RALTY. B KRR ,2014,1004):70-77.
WU F F,LINWL,LILH,etal. Quality change of grass
carp (Ctenopharyngodon idellus) muscle during crisping
process[ J]. South China Fisheries Science,2014,10(4):
70-77.(Cin Chinese)

[24] 2K W, R¥w. S A REFMEITO - FIER HHE R
LT). B IR, 1988,10(2):187-190.

ZHU S T, WU K. Nutritional evaluation of protein: ratio
coefficient of amino acid[J]. Acta Nutrimenta Sinica,
1988,10(2):187-190. (in Chinese)

[25] MRAESE, 2 SCE 38 55 . 2 U o 11 P e e J6d JIAC 1) A 90

B EE AR T s L0]. il DAk R, 2014,35C1)
333-338.
CHEN J J, WU W H, NI L, et al. Nutritional
characteristics of silkworm pupae protein and peptides
after simulated gastric and simulated intestinal digestion
in vitro[J] .
2014,35(1):333-338. (in Chinese)

[26] =0, EARBL, B = 3, 55 . 7 S B 6 ROK 8 90 R 28

Science and Technology of Food Industry,

BEE298HI 2025 1 A | ERE5EYBARFER

ENC R TIR
251-257.
LI X, GUO D Q,CHEN Y T, et al.

Aol TR = 4k, 2012, 28 (15) -

Effect of electron
beam irradiation on nutritive and cooking qualities of rice
[J]. Transactions of the Chinese Society of Agricultural
Engineering,2012,28(15):251-257. (in Chinese)

[27] MAMI Y,PEYVAST G, ZIAIE F,et al. Improvement of
shelf life and postharvest quality of white button mushroom
by electron beam irradiation [J] . Journal of Food
Processing and Preservation,2013,38(4):1673-1681.

[28] VILLARODRIGUEZ J A, PALAFOXCARLOS H,
YAHIA E M, et al.

fresh fruits and vegetables after harvest [J] .

Maintaining antioxidant potential of

Critical
Reviews in Food Science and Nutrition, 2015, 55 (6) :
806-822.

[29] MAEEAE, EMG 30, A&, 5. WARBARHFFIEE YR
Wil &5 K T,2024,50015):306-314.
SONG G H, WANG Y W, ZHOU Z L, et al.
characteristic aroma components in Exidia sp.[J]. Food
and Fermentation Industries, 2024, 50(15) : 306-314. (in
Chinese)

[30] 2590, XA AR 25, 45 MR B A0 B8 R B 40Kk e 7y
B AR RO BT e oy B L], B Dol R, 2019,40
(5):249-252,269.

LI X, DENG J, XU H, et al.

Study on

Comparative analysis of

volatile components and key flavor compounds of
basswood and bagging Auricularia auricula[J]. Science
and Technology of Food Industry,2019,40(5) :249-252,
269 . (in Chinese)

COUAE g 4 - FI AR 4D



