Korean J. Food Preserv.
Vol. 17, No. 1. pp. 151-159, February 2010

€ FU=LENRIEYY

THE KOREAN SOCIETY OF FOOD PRESERVATION

=

MIM EALst HHHE| E=(Vitis /abrusca L.)2| LM RI|ME Bis}

A9 - =7]m -

MOyt AlZodofst

A% - 275"

| EMChstm shetnt

Effect of Electron Beam Irradiation on Volatile Organic Compounds of
Vitis labrusca L.

Sung-Lye Shim, Ki-Mi No, Kyong-Su Kim and Gi-Dong Songl*

Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
' Department of Chemistry, Chosun University, Gwangju, 501-759, Korea

Abstract

Changes in volatile organic compounds were investigated during storage after electron beam imadiation. Grapes
were imadiated at 0.25, 0.5, 0.75, and 1.0 kGy and stored for 1 month at 4°C. Butanol, hexanal, [E]-2-hexenal,
hexanol, and 3-methyl-butanol were the major volatile organic compounds of grapes. The types of volatiles in
imadiated grapes were similar to those of non-imradiated samples but concentration differed among treatments. Some
volatile compounds decreased during storage, whereas others, especially the esters, increased. Concentration of most
volatile compounds were higher in pre-stored grapes than in post-stored fruit (thus, during the 30 days after inadiation
by e-beam). Consequently, concentration of volatile organic compounds either increased or decreased after e-beam
imadiation but these changes did not correlate with inadiation dose.
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Table 1. Changes of volatile organic components identified in control and irradiated campbell early grape (Vitis labrusca L.) by electron

beam after storage at 4C for 30 days

(unit : mgfkg)
Irradiation dose (kGy)
No. RI" Compound name 0 025 05 075 1
0days 30days Odays 30days Odays 30days Odays 30days Odays 30 days
1 795 Ethyl formate 0.25 0.02 0.89 0.02 041 0.07 0.95 0.18 048 0.11
2 809 Butanal 0.06 - 021 - 0.08 - 0.16 - 0.12 -
3 829  Ethyl acetate 1.35 34.28 379 258 2.19 2634 321 38.04 282 26.07
4 836 Isopropyl acetate - 0.74 - 0.73 0.83 140 - 1.73
5 894  2-Propanol 0.03 35 001 152 0.02 276 o 279 001 344
6 903  Ethanol 0.15 0.77 027 043 028 0.26 0.18 361 029 1.00
7 929 Ethyl propanoate - 0.07 - 0.03 0.09 0.06 - 0.04
8 958  Propyl acetate 0.02 - 001 - 0.02 - tr - 0.08 -
9 995 2-Pentanone 0.13 - 0.34 - 0.30 - 022 - 0.12 -
10 1011  2-Methylpropyl acetate 0.02 - 0.06 - 0.05 - 0.03 - 0.09 -
11 1029  2-Butanol 0.03 0.01 0.09 0.01 0.09 tr 0.04 tr 0.04 0.01
12 1036  Ethyl butanoate - 042 - 027 0.65 0.68 - 0.62
13 1044  2-Methyl-3-buten-2-0l - 0.83 - 097 0.61 0.74 - 0.86
14 1057  2,3-Pentanedione - 0.13 - 0.10 0.05 0.06 - 0.08
15 1073  Butyl acetate 1.16 0.02 0.92 0.04 0.71 0.03 0.32 0.03 091 0.05
16 1077  Hexanal 3.67 0.83 503 2.16 441 0.87 192 0.96 3.87 0.90
17 1089  2-Methyl-1-propanol 0.14 0.13 041 0.13 024 0.02 0.13 0.02 0.53 0.03
18 1104  Methyl-[A-2-butenoate - 0.05 - 0.04 0.05 0.02 - 0.06
19 1107  2-Pentanol 0.02 026 0.09 0.15 0.17 023 0.10 029 0.17 0.36
20 1117 2-Methylbutyl acetate 0.59 - 220 - 1.83 - 1.03 - 2.08 -
21 1130 3-Pentanol 0.06 0.02 025 0.01 042 tr 0.29 tr 0.53 0.01
22 1136 2-Methyl-4-pentenal 0.05 0.01 0.10 0.03 0.12 0.02 0.08 tr 0.14 0.03
23 1149 1-Butanol 6.06 0.08 507 0.10 420 0.05 1.68 0.06 321 0.08
24 1164  Ethyl-2-butenoate - L.17 - 0.71 0.79 0.96 - 116
25 1195  Limonene 0.02 tr 0.05 tr 0.07 0.01 0.08 tr 0.17 0.01
26 1199 [F-3-Hexenal 0.07 0.13 0.08 0.19 0.06 0.15 0.05 0.17 0.06 0.19
27 1209  1,8-Cineole - 0.14 - 0.24 0.07 0.05 - 0.07
28 1212 3-Methyl-1-butanol L1l 0.31 443 0.20 451 0.03 2.08 0.01 248 -
29 1219 [A-2-Hexenal 271 434 341 5.63 313 4.78 1.97 5.61 242 596
30 1235  Ethyl hexanoate - 0.24 - 0.12 0.40 04 - 0.38
31 1256  Pentanol 0.18 0.03 028 0.02 0.24 0.02 0.15 0.02 0.24 tr
32 1273 Hexyl acetate 0.64 0.01 0.35 0.01 040 0.01 021 0.01 0.75 0.01
33 1285  3-Hydroxy-2-butanone - 0.19 - 0.07 0.10 0.05 - 0.05
1S” 1313 Butyl benzene - - - - - - - -
34 1325  [Z-2-Penten-1-ol - - - 0.04 0.01 0.01 - 0.02
35 1346 Ethyl 2-hexenoate - 0.12 - 0.14 0.07 0.07 - 0.07
36 1361  Hexanol 2.15 278 225 1.24 1.81 1.37 0.67 1.37 1.76 1.35
37 1369  [A-3-Hexen-1-ol 0.02 0.03 0.02 0.01 0.02 0.01 0.02 0.01 0.01 0.02

YRetention index, 2)Traloe, Internal Standard.
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Table 1. Continued

(unit : mgkg)
Irradiation dose (kGy)
No. RI" Compound name 0 025 05 075 1
0days 30days Odays 30days Odays 30days Odays 30days Odays 30 days
38 1412 [F-2-Hexen-1-ol 0.08 327 0.13 1.27 0.06 347 0.04 353 0.09 351
39 1413 Hexyl butanoate 0.11 - 021 - 0.04 - 001 - 0.12 -
40 1437  Ethyl octanoate - 0.21 - 0.07 - 0.12 - 0.13 - 0.11
41 1452 Acetic acid 0.28 0.06 1.03 0.05 1.56 0.18 1.00 020 249 0.26
42 1463  Furfural 0.09 0.06 0.06 0.03 022 0.04 0.04 0.07 0.08 0.15
43 1495  2-Ethyl hexanol 0.09 0.05 0.34 0.06 045 0.06 023 0.05 0.36 0.03
44 1526  Ethyl-3-hydroxybutanoate - 121 - 0.16 - 0.59 - 0.76 - 0.89
45 1559  Ethyl-2-octenoate - 0.11 - 0.06 - 0.07 - 0.08 - 0.06
46 1607  Hexyl hexanoate 0.03 - 0.02 - 0.02 - 0.01 - 0.03 -
47 1642 Ethyl decanoate - 0.52 - 0.16 - 0.14 - 0.17 - 0.15
48 1685  Ethyl 3-hydroxyhexanoate - 0.07 - 0.02 - 0.02 - 0.02 - 0.02
49 1721  [ZH-a-Famesene 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.02 tr” 0.02
50 1749  [EA-a-Famesene 1.09 0.10 0.88 0.16 020 0.12 0.16 0.19 1.56 0.18
51 1765  Ethyl-[£]-2-decenoate - 0.22 - 0.10 - 0.07 - 0.07 - 0.06
52 1828  Hexanoic acid 0.25 - 042 - 0.57 - 0.28 - 1.30 -
53 1850  Ethyl-[£F-24-decadienoate - 221 - 1.35 - 0.94 - 1.32 - 1.20
54 1868  Guaiacol tr 0.12 tr 0.11 tr 0.06 tr 0.09 tr 0.10
55 1928  Phenethyl alcohol - 11.54 - 551 - 1.80 - 320 - 346
56 1957  [3-Ionone 0.03 0.01 0.06 0.02 0.04 0.01 0.02 022 0.13 0.25
57 1960  2-Hexenoic acid 0.05 0.04 0.19 0.07 0.36 0.12 0.11 0.12 0.14 0.10
58 1966  2-Methyl-1-phenyl-1-propanol 0.11 - 0.15 - 0.17 - 0.11 - 053 -
59 2049  Octanoic acid 0.02 - 0.02 - 0.02 - tr - 0.07 -
60 2167  Nonanoic acid 0.04 0.02 0.04 0.02 0.03 0.02 0.01 0.03 0.05 0.03
61 2172 Tetradecanol 0.03 - 0.02 - 0.02 - 0.01 - tr -
62 2258  Ethyl hexadecanoate - 0.07 - 0.02 - 0.03 - 0.03 - 0.04
63 2446  Ethyl heptadecanoate 0.06 0.10 0.05 0.02 0.04 0.03 0.03 0.06 0.05 0.08
64 2462  Dodecanoic acid - 0.18 - 0.04 - 0.12 - 0.13 - 0.13
Total 23.07 71.85 3425 5047 2959 4877 20.64 68.17 30.38 556
DRetention index, Mrace.
o] S0y f714Re) & ke MarelEAel A% wWsl  hexanol, 3-methyl-butanol Fo] F& T fU1ROR
7 SRt S FAHEICH A AR A BAME T3 Bl
1}

HAHe| Zrof MAM =ALE ZjWda| Z=zo| 4ty
#7142 d|u

ZE9] 32 UFF, AZHF, A, HEMNRF, 7l2Rd
StE 59 TEE A AEEY 23l o5 A=A
Q9) £ dFX= vz dielS SRIsHATE EEst e
2 EAR|oJ A= butanol-S E 514 hexanal, [£]-2-hexenal,

t}. Hexanal, [E]-2-hexenal, hexanol 5 79 =&

AT FrIFECE dHA em FHIo] e
green note = 2=2] dou} Fd 5 A AEo F=
FHrElo} Qlar Also] EH B A MEEo] sEjgoR
AoaLAgoR Qe AAETH30). £ EX3 Cs
alcoholQ! [E]-2-hexen-1-ol, [Z-3-hexen-1-0l> oxygen}
lipoxygenase type enzymatic system®] “+ & 2H-8(31)0l &3]
AAE IFHEE e 97FE XY (32) Cs-alcoholS E



156 S A Z A58 2] A178 A1Z (2010)

Table 2. Relative content of functional groups in volatile organic components identified in non- and irradiated campbell early grape (Vitis
Iabrusca L.) by electron beam after 30 days of storage

(Relative area %)

Irradiation dose (kGy)

F‘{;gtl‘l;‘s‘al 0 025 05 075 I
0 days 30 days 0 days 30 days 0 days 30 days 0 days 30 days 0 days 30 days
Acids 277 042 4.96 0.36 8.58 0.90 7.94 0.70 1333 0.94
Alcohols 44.47 32.86 4032 23.12 493 21.94 3248 23.05 33.74 25.50
Aldehydes 28.83 747 25.96 15.93 27.10 12.02 2392 9.99 22.02 13.00
Esters 18.34 58.25 2482 59.18 19.30 64.26 32.88 65.27 24.40 59.20
Ketones 0.56 045 0.99 0.34 1.01 031 1.25 0.16 0.39 023
Terpenes 503 0.38 295 0.85 1.08 045 1.53 0.70 6.12 0.95
Miscellaneous - 0.17 - 022 - 0.12 - 0.13 - 0.18
Total 100 129.83 100 129.78 100 129.88 100 129.87 100 129.82
YT |
E LS 0 days — Control

—

wj aw

5 5 b min
&N ‘
g LS 0 days — 1 kGy
50
% B 7 min

Fig. 1. GC/MS total ion chromatograms of the volatile organic components in non- and irradiated campbell early grape (Vitis labrusca
L)) by electron beam at 1 kGy.

AT 0 | -
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=
504
D\L_AJ\IJII JJM_LAIII*J\__AJJL sk _).,-JLJllL . A 1“&(4& b M :
25 50 75 N
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o Mo b ) Ml o LA_LA,J'\___.L..JM TR
alt]

25 75 min
Fig. 2. GC/MS total ion chromatograms of the volatile organic components in non- and irradiated campbell early grape (Vitis abrusca

L) by electron beam at 1 kGy after storage at 4 Cfor 30 days.
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