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This research was carried out to evaluate on microbiological (total aerobic bacteria,
yeast and mold) and physicochemical (color, firmness, water content, water activity and weight loss)
characteristics of 10MeV electron-beam irradiated (0, 0.5, 1, 2 and 3kGy) enoki mushroom during storage
(0, 7, 14, 21 and 28 day) at 4°C with 80% relative humidity. As compared to control, all irradiated samples
exhibited dose-dependent decreases of microbial counts up to 28 days, and electron beam irradiation
above 2 kGy kept below the microbiological safety threshold. Yellowness (b*] which is associated with
discoloration of mushrooms was significantly reduced by electron beam irradiation (2 kGy). Firmness,
water content, water activity and weight loss showed no significant difference in all group up to 28 days.
Thus, the appropriate electron-beam irradiation dose was confirmed as 2 kGy to inhibit the microbial
growth and browning reaction in enoki mushroom.
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Table 1. Microbiological evaluation (log CFU g™*) of electron beam irradiated Flammulina velvtipes during storage

S Irradiation dose (kGy)
(Day) 0 0.5 1 2 3
Total aerobic bacteria
0 3.40+0.07¢ 2.82+0.18" 1.77£0.25P N.D N.D
7 5.3740.10° 429+0.17°° 3.30+0.12C N.D N.D
14 6.45+0.13C 5.49+0.19°C 4.83+0.48"" 2.80+0.46 N.D
21 7.35%+0.05" 6.27+0.13" 5.22+0.03 3.91+0.03% 1.80£0.18®
28 8.38+0.20" 7.14+0.15 6.59+0.02 4.17£0.06% 2.13+0.15%
Yeasts and molds
0 2.62%0.06° 2.03£0.14*° 1.59+0.14P N.D N.D
7 3.74+0.30° 3.1840.16° 222+0.19° N.D ND
14 4.1240.10°¢ 3.86+0.02° 2.80+0.17" 1.74 +0.20° N.D
21 5.04+0.05%® 4.09 +£0.09"® 3.15+0.06® 2.95+0.02® 1.79+0.28%
28 6.02+0.01** 5.96+0.08* 4.70£0.04* 3.35+0.04 231+0.11%

Mean values (n = 3) with different superscript @~ within the same row are significantly different at p < 0.05.
Mean values (n=3) with different superscript *"® within the same column are significantly different at p < 0.05.

N.D = not detected, Detection limits were < 1log CFUg".
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Table 2. Hunter’s color changes of electron beam irradiated Flammulina velvtipes during storage

Sivme Irradiation dose (kGy)
(Day) 0 0.5 1 2 3
L*
85.95+1.97* 84.71+1.99%* 84.42+1.55%4 83.55+ 1.49%A 83.13+ 1.40%*
83.05+0.94" 83.25+0.93* 81.20+3.69" 81.62 + 1.684% 82.48 +1.5348
14 80.55+1.70%¢ 80.54+1.738 81.88+2.03"8 81.22+1.84P 79.63 £2.825¢
21 79.73+1.72°€ 80.18 +£2.015¢ 81.00+2.148 79.96+2.978 79.40 £ 3.56°
28 76.73£2.97°P 7824 +1.22%¢ 79.86+2.17% 76.91+1.71°C 77.12+1.55*¢
a*
-1.50£0.13€ —1.54£0.07¢ —1.56+0.09¢ —1.56£0.06° —1.54£0.07°
—1.40+0.14%¢ —1.46+0.06¢ —1.45+0.175¢ —1.41£0.085%¢ —1.40£0.05%¢
14 —1.31+0.18%¢ —1.38+0.175¢ -1.40+0.118 —1.3940.148 -1.36+0.10°
21 —1.26+0.19° —1.29+0.20° —1.34+0.08° —1.27+0.18° -1.16+0.21*
28 —0.78+0.18* —0.85+0.21%4 —1.08+£0.09 —0.97 £0.09%>* —1.03+0.16%4A
'b*
10.47 +£0.81°€ 9.71+0.80"C 10.72+1.19%8 10.38 +0.81%° 9.3440.67°°
10.8240.61¢ 10.87 £0.775¢ 10.72+0.74® 10.64 £0.59°€ 10.84 £ 0.60°€
14 11.9240.72%8 11.36 +0.96*8 10.88 +0.75" 11.14+0.33%8¢ 11.13+0.78%¢
21 12.30+0.98"8 11.70 +0.88"B 11.08 £0.59*B 11.59+0.88"B 1321 +£0.98®
28 13.67 £0.534 13.12+1.20°* 11.95+0.36% 12.66 +0.52°44 14.37 £ 0.40*
Mean values (n = 10) with different superscript @9 yithin the same row are significantly different at p < 0.0S.
Mean values (n = 10) with different superscript ™ within the same column are significantly different at p < 0.0S.
Table 3. Firmness changes (N) of electron beam irradiated Flammulina velvtipes during storage

S Irradiation dose (kGy)
(Day) 0 0.5 1 2 3
1523+2.314 15.63+1.36% 15.10+£2.344 15.35+1.74% 1527 +1.704
14.61 £2.18*F 14.30 £2.99*8 14.00 £ 1.358 14.23 +£1.99*8 14.37 £1.43%8
14 13.60 %+ 1.50*8 13.52+2.0848 13.71 £2.0048 14.23+2.10%8 14.01+1.72"8
21 12.43+1.075€ 12.14+1.10° 12.02 +1.738¢ 12.52+2.438 12.46+1.335€
28 11.31+1.64¢ 11.89+1.60° 11.45+1.20¢ 11.97+1.118 11.65+2.36¢
Mean values (n = 10) with different superscript “~ within the same column are significantly different at p < 0.05.
UeRtA] eEetett (p>0.05), A7717to] F7tete] uhat AE M= WA Y] Rt AR o whet 2fol& u
A HzAeE 2AT BE Aot felHos 2 ERRAck MAe) A E 4H|A) we }% ZR B4R
T} Duan 5[31]< oA oA Az ZAte] ofs) 7 Q1 & shto|x|et, =25 E AHAE7A] nlBE SAlt
9] 7+ &RI5t e, Xing 5(32]2 “EF7IEH 271Ee a4z QI AsrF HAgs F o= d#A 9l
Ao A mpd Aol ool Aol F-2]4 ]l Zfol7} Ay Th34]. oheta] 2 A Aatof| A BolwAle] A= Xzt
SHA] ¢FQkAl, Akarm 5[33]2 EIHAOA ZHopd XA A At oJgh Rk gl o AHA7|Te] S7tol| uhet
ol oJef A7} Aashs A AE 2 R olgE A ArRRe) Faol o) WY 7tast AgR
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Table 4. Water content (%), water activity (A) and weight loss (%) changes of electron beam irradiated Flammulina velvtipes during stor-

age
Storage Irradiation dose (kGy)
(Day) 0 0.5 1 2 3
Water content (%)
0 88.321+0.43 88.36+0.27 88.00 +0.42 88.46+0.10 88.43+0.63
7 87.88+0.57 87.91+0.43 87.49+0.34 88.16 +0.20 87.83+0.14
14 87.90+0.07 87.63+0.33 87.71+0.64 88.13+0.64 87.43+0.47
21 87.89+0.37 87.54%1.20 87.5240.11 87.81+1.01 87.36+0.33
28 87.56+0.34 87.20%0.63 87.61+0.36 87.4240.59 87.71+1.10
Water activity (Ay)
0 0.942 4 0.007 0.945+0.004 0.944 +0.006 0.940+0.008 0.93740.013
7 0.941 +0.001 0.93740.008 0.94140.003 0.942 4+ 0.002 0.93540.007
14 0.943 +0.002 0.941 +£0.001 0.942 4 0.004 0.941 +£0.002 0.941+0.003
21 0.944 +0.008 0.945+0.002 0.94540.003 0.943 £0.001 0.944 +0.002
28 0.9420.002 0.941 £0.002 0.93940.003 0.94040.003 0.940 +0.002
Weight loss (%)
0 — — — — —
7 0.10£0.00° 0.10£0.01° 0.10%0.00° 0.10£0.01° 0.10£0.01°
14 0.14£0.01°€ 0.15£0.00¢ 0.15+0.01€ 0.14%0.01€ 0.15%0.01€
21 0.22+0.01° 0.20+0.02° 0.21+0.00° 0.22+0.01° 0.21+0.01°
28 0.59+0.01* 0.58+0.01* 0.59+0.01* 0.60 +£0.02* 0.58+0.01*
Mean values (n = 3) with different superscript (A~D) \yithin the same column are significantly different at p < 0.0S.
2 B} ugolol Bt Zashs o2 AlzErt, A 9TH19,35]. BolHAle 42 Ft 42 BYE
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