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Effects of Ethylene Oxide and Gamma Energy on the Flavor-
Related Components of Mushrooms (Lentinus edodes)

Joong-Ho Kwon, Myung-Woo Byun, Shin-Kyo Chung* and Han-Ok Cho
Department of Food Irradiation, Korea Atomic Energy Research Institute. Seoul
*Department of Food Science and Technology, Kyungpook National University, Taegu

ABSTRACT — Flavor-related components were analyzed for dried oak mushrooms (Lentinus edo-
des) when subjected to ethylene oxide and gamma energy. Volatile flavor components identified
by GC and GC-MS were composed primarily of 1-octen-3-0l (72.8%), 3-octanone (11.5%) and
dimethyl disulfide (6.7%). Most of volatile components were shown labile to the standard cycle
of ethylene oxide and 5 kGy-gamma energy, while insignificant changes were observed in the
contents of free sugars (mannitol, arabitol, trehalose) and free amino acids. Instrumental analysis
have shown, however, that the deterimental effects on flavor-related components were more
apparent in EO-fumigated groups than in gamma-irradiated ones, even though the organo-leptic
test revealed no significant differences between treated samples and the corresponding control.
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Fig. 1. GC chromatograms of volatile compounds obtained from dried oak mushrooms (Lentinus edodes) treated

with ethylene oxide and gamma energy.
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Table 1. Volatile flavor compounds of dried oak mushrooms (Lentinus edodes) treated with ethylene oxide (EO)

and gamma energy

Retention time (min)

Compounds identified

Relative peak area (%)

Control EOQ* 5 kGy
341 Ethyl alcohol (g.c.) 0.15 2.14 0.29
5.50 Dimethyl disulfide (g.c, m.s) 6.66 13.30 7.97
9.33 Isoamyl alcohol (g.c, m.s) 3.09 9.36 422
10.98 n-Pentanol (g.c) 118 8.50 1.75
11.29 3-Octanone (g.c, m.s) 1149 5.45 10.16
13.23 1-Octen-3-one (g.c, m.s) 0.51 tr 0.76
17.26 3-Octanol (g.c, m.s) 1.10 tr tr
18.59 2-Octenal (g.c) 091 15.91 240
19.86 1-octen-3-ol (g.c, m.s) 72.79 39.67 71.23
2447 n-Octanol (g.c, m.s) 1.52 tr 0.70
37.89 B-Phenyl alcohol (g.c) 0.58 5.66 0.52

4Flavor determination was undertaken immediately after treatments.
*Treatment conditions are ethylene oxide/COy; 3:7 (v/v), 55C, 40~50% RH, 0.8 kg/cm? psi, 1.77 kg/m’, 8 hrs.
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Fig. 2. Mass spectra of major volatile compounds
identified from dried oak mushrooms (Lentinus
edodes).
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Table 2. Free amino acids of dried oak mushrooms
(Lentinus edodes) treated with ethylene oxide
(EO) and gamma energy*

Treatments

Amino acids

Control  EOb 5kGy
Aspartic acid 291 2.88 2.90
Threonine 3.98 3.89 3.86
Serine 1.10 1.10 1.07
Glutamic acid 2.08 2.00 2.07
Proline 0.31 0.30 0.32
Glycine 0.72 0.72 0.71
Alanine 152 1.53 154
Cystine 0.04 tr tr
Valine 0.01 tr tr
Methionine 0.24 0.20 0.18
Isoleucine 0.26 0.25 0.24
Leucine : 0.42 041 0.40
Tyrosine 0.12 0.10 0.10
Phenylalanine 0.21 0.19 0.20
Lysine 0.74 0.70 0.70
NH; 1.40 145 142
Histidine 0.42 0.40 041
Arginine 1.88 1.86 1.86
Total 18.27 16.45 17.98

*Amino acid contents are expressed as mg/g of the
sample on the dry basis.
"Treatment conditions are given in Table 1.
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Table 3. Comparative effects of ethylene oxide (EO)
and gamma energy on sugar contents of
dried oak mushrooms (Lentinus edodes)*

Table 4. Sensory scores for flavor of cooked oak mu-
shrooms (Lentinus edodes) treated with ethy-
lene oxide (EO) and gamma energy

Treatments Treatments
Sugars Panel member Total
Control EO® 5kGy Control  EQ® 5kGy
Mannitol 6.46 6.54 7.29 1 4 3 2 9
Arabitol 4.77 444 496 2 5 5 4 14
Trehalose - 2.18 2.34 242 3 3 3 2 8
4
Reducing sugar 187 1.14¢ 191 4 2 4 10
5 5 2 4 11
*Free sugars were analyzed with HPLC immediately 6 3 4 4 11
after treatments. Each value is expressed as percen- " 4 2 3 9
tage of the sample on the dry basis. 8 5 4 6 15
"Treatment conditions are given in Table 1.
Significantly different from the control (p<0.05). Total 33 25 29 87
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2Sensory evaluation was conducted by eight members
of panel using scoring difference test and sensory
scores were 6, excellent; 5, very good; 4, good; 3,
fair; 2, poor; 1, very poor.

*Treatment conditions are given in Table 1.
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Table 5. Analysis of variance of scoring difference test for fiavor of cooked oak mushrooms (Lentinus edodes)

F-value

Variables Degree of freedom Sum of squares Mean of squares

Computation Table signification

Samples 2 4 2 247 2.84(5%)
Panelists 7 14.29 2.04

Error 14 11.33 0.81 No significance

Total 23 29.62
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