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Fig, 1. Capillary gas chromatogram of volatile compounds of 6 genera Allium species.



14 3z - 793
Table 1. Volatile compounds isolated from Allium spp.
Peak area (%)
Peak No. RT Compound -
Scallion Onion Green onion Chive Garlic Garlic seedling

1 451 Propanethiol 139 15.6 15.7 - 0.1 0.0
2 4.83 Unknown - - - 0.1 0.1 0.2
3 5.03 Carbon disulfide 23 2.6 82 - - . -
4 5.85 Unknown 03 0.7 - 0.6 1.1 1.9
5 6.24 Unknown - 0.2 0.5 - 0.1 -
6 7.04 Toluene 19.3 39.5 05 435 35 234
7 7.32 Unknown 0.1 - 04 - - 0.0
8 7.53 Unknown - - - - 0.1 0.1
9 7.83 Unknown 03 0.7 - - - -
10 8.06 Unknown - 0.1 0.5 - - -
11 8.31 Unknown 0.1 - - - - -
12 942 Unknown - - - 73 - -
13 948 Propenethiol 0.1 0.1 - - - 0.7
14 1036 Unknown 03 03 33 - - 0.1
15 1180  Unknown 0.7 20 1.1 - - -
16 12.15 Dimethyl disulfide 0.7 0.6 21 0.1 0.5 0.2
17 12.95 Unknown - - - 133 - -
18 1323 2,3-Dimethyl furan - - - - 0.1 0.2
19 13.51 3-Propen-1-ol - - - 1.8 2.3 24
20 14.98 Diallyl sulfide - - - - 1.0 0.8
21 15.52 Unknown - - - 22 - -
22 15.62 2,4-Dimethy] thiophene 0.2 03 0.4 - - 0.1
23 15.82 2-Methyl-2-pentenal 6.8 12.8 13.8 - - -
24 17.15 2,5-Dimethy] thiophene 03 0.5 09 - - -
25 17.26 Unknown - - - 1.1 0.1 -
26 17.37 n-Hexanol - - - - 0.1 02
27 18.75 Methy! allyl disulfide - - - - 0.1 0.9
28 18.88 Unknown 0.2 02 0.2 - - -
29 19.16 Methyl propy! disulfide 1.1 1.5 32 - - -
30 20.07 Unknown 0.1 0.1 02 - 33 - 0.1
31 20.25 1,3-Dithiane 15 2.1 45 - 0.1 -
32 20.76 Methyl cis-propenyl disulfide 44 13 03 - 0.1 -
33 20.92 Unknown - - - 0.8 0.3 -
34 21.60 Propyl allyl disulfide - 0.5 - - 32 1.5
35 21.99 Methyl trans-propenyl disulfide 8.6 23 0.8 0.6 04 0.0
36 2264 Unknown - - - - 0.1 0.1
37 23.62 Unknown 0.1 - - - 0.0 0.0
38 25.08 Unknown - - - 0.1 0.0 0.1
39 26.37 Dipropyl disulfide 1.5 0.5 34 - - 0.0
40 26.63 Dimethyl trisulfide 9.7 4.5 2.6 25 - -
41 26.70 Diailyl disulfide - - - - 1.0 1.0
42 28.77 Unknown - 0.1 - - 0.5 1.2
43 29.14 Propyl cis-propenyl disulfide 1.5 0.2 0.7 - 0.0 0.0
44 3048 Unknown - - - - 53 0.5
45 3122 Diallyl trisulfide - - - - 59.1 56.9

0|88l 45°C olslollA gulE AARG. 2FEEL W
4& AAFE o AMS3k= blotting paperol F1-5] AAJo) Bl
of ¢k Eof A4S s, e ® HAIBY. S5
T2 FE3 ZFEE] Y HBE 71F 200 TFT 100
miE& Y31 homogenizer®2 Zo} AR 2 oJ3}A)7] gL o]
|31t 71et WS A FUs AAsKY
f7180et W3 £ ol e AN ARt 55
B 3 AR FAS 91 a9Fel fU18E A 9

&te] ethyl alcohol, pentane, acetone, chloroform, dichloro-
methan 2 ethyl ether2 67EXE AREsISit). 20 u 333t
qom gutEoz HAABIGITH WI BEFe| ool o8 FEF
£ diallyl disulfide(1%)E ©]-§-3ted 20, 40, 60, 80 3 100
WA FFste] ZAKSIEAL, 49H5.0 2 Sl

715 F8 WY i o A AR 71F
of F8 Wk Aol AR nXe T Ak Sl
A ¥ yHE FEsle] AL AAE slfide ARS F



Alliunés 33 2gHe] B3 Wik AEo] AW (Delia antiqua) ¥ MRle 9 15

Table. 1. Continued

Peak area (%)
Peak No. RT Compound - - -

Scallion Onion Green onion Chive Garlic Garlic seedling

46 3147 Unknown - - 0.5 - 17.1 39

47 32.24 Propyl trans-propenyl disulfide 0.1 - - - - 0.0

48 35.84 trans, trans-2,4-Nonadienal 0.2 0.1 - 2.8 - -

49 3634 Unknown - - 0.7 1.0 - -

50 38.85 Unknown - - - 74 - -

51 39.19 Unknown - - 0.6 - - 03

52 39.62 Methyl propyl trisulfide 15.0 49 9.8 0.0 - -

53 41.24 Unknown 0.3 - - 2.1 - -

54 42.01 Methyl propenyl trisulfide 0.5 0.3 - - - -

55 4254 Unknown - 0.2 02 - - -

56 42.73 Unknown - - - - 0.2 01

57 42.88 Unknown - - 0.5 0.3 - -

58 44.12 Tridecanone 0.6 0.8 2.6 - - -

59 44.64 Unknown - - - - 23 0.7

60 4494 Dipropy] trisulfide 38 12 3.8 - - -

61 46.41 Unknown 0.2 04 0.3 - - -

62 47.00 Unknown 0.7 0.2 - - - -

63 4349 Unknown - - - - 0.1 0.2

64 48.65 Unknown - 0.1 - 2.7 - -

65 48.82 Propyl cis-propenyl trisulfide 0.1 0.0 04 0.8 - -

66 49.30 Unknown 0.2 02 0.9 - - -

67 50.29 Unknown0.2 0.1 - - - -

68 5142 Unknown 0.1 0.2 - - - -

69 51.81 Unknown 0.1 0.1 - - - -

70 52.46 Propyl cis-propenyl tetrasulfide 0.2 03 39 - - -

71 53.36 Unknown 0.1 - - 02 - -

72 53.50 Unknown 03 - - - - -

7 s098 2Oyl S methyl2.3-dibyd: 14 02 45 01 : :

74 6130 }lzil\f"’ﬂ“yl thiopropyt ethy! disul- 04 0.1 17 02 0.1 0.1

75 6148 Unknown - - 0.4 0.1 - 0.0

75 62.16 Unknown 0.1 0.3 0.7 0.0 - -

77 63.66 Unknown 0.1 0.1 - - - 0.0

78 64.66 Unknown 0.1 0.0 - 0.4 - 0.0

79 68.73 Cyclooctasulfur 02 - 1.8 - - 0.0
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Fig. 2. Mass spectrum of cyclooctasulfur A(authentic, bottom) and
B (scallion or green onion, top).
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Table 2. Ovipositional response of D. antigua to various host plant
extracts with dichloromethane® and distilled water”

Eggs oviposited(%)
Host plant
Mean*+S.EX Mean?+S.EX

Garlic 32.1+£5.01° 14.3+4.83°
Onion 28.4+5.35" 15.8+3.54°
Green onion 15.74£1.92° 29.7+7.99
Scallion 14.0+£1.74° 26.5+7.80°
Chive 7.240.64% 12.3+1.98%>
Control(moistured sand) 2.5+0.38° 1.3+0.37°
Mean no. eggs 743 650

*Means with the same letter are not significantly different (P=0.03),
Duncan's multiple range test.

Table 3. Effect of various organic solvents on ovipesition by D.
antiqua in the laboratory

Organic solvent(100%) Eges oviposited(%)

MeantS.EX
Ethyl alcohol 52.5+4.73*
Chloroform 16.3£5.60°
Dichloromethane 8.6+ 1.26%
Acetone 8.3+£2.65%
Pentane 6.4+ 1.54°
Ether 59+£1.21°
Control(Moisture sand) 2.1£0.65°
Mean no. eggs 759

XMeans with the same letter are not significantly different (P=0.05),
Duncan's multiple range test.
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Fig. 3. Effect of quantities of volatile chemicals on oviposition by
D. antiqua in the laboratory.
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Table 4. Effect of concentrations of various volatile chemicals on oviposition by D. antiqua

Volatile chemical

Percent of eggs oviposited(Mean+ S.E.¥)

Total mean(%)
tested 100% 50% 10% 1% 0.1%
Dimethyl disulfide 9.8+3.43* 6.311.49® 44+1.56" 19.0+8.12° 18.8+4.18* 11.7
Dially! sulfide 22.414.48° 16.7+3.08° 13.7£4.39* 10.0£3.19% 11.943.32% 14.9
Dipropy! disulfide 8.1+3.12 11.2+£3.87* 22.845.82% 20.0+4.07* 18.6+6.13* 16.1
Diallyl disulfide - 3.1£1.08 16.7£537* 30.1+4.62¢ 20.4+0.54* 15.5+£2.13% 17.2
1.3-propanedithiol 23+147° 5.1+£2.80% 10.0+0.73® 15.6+4.96* 21.4%£3.52* 10.9
Acetylthiophene 1.511.05* 0.2+0.09° 0.0£0.00° 1.5+0.87° 0.9+048¢ 0.8
Methanethiol 11.4+3.83* 29.8:£6.37° 10.0+£1.71%* 10.7£2.55% 8.8+4.35% 14.1
Ethyl alcohol 41.3+6.55° 14.1+£2.55* 9.0+£233* 3.0+1.55% 42+2.03 143
Mean no. eggs 1,039 2,049 1,613 2,079 1,550 1,666

*Means with the same letter are not significantly different (P=0.05), Duncan's multiple range test.
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Table 5. Ovipositional response of D. anfiqua to various concentrations in the laboratory

Concentration (%)

Percent of eggs oviposited(Mean+ S.E.X)

Dimethyl disulfide  Dially sulfide  Dipropyl disulfide Dially disulfide 1.3-propanedithiol Acethylthiophene  Methanethiol

100 10.2°+3.1 2012 3.3*x06 1.0°£0.5 34%+ 20 0.3°£03 9.6°t 8.8
50 9.5+0.8 19.3*+85 7.5+ 1.7 534111 28°+ 19 0.7°£0.7 59°t 1.3

10 17.8°£2.5 35.9°+9.6 14.2°+23 26.6°+4.6 17.4*+15.0 3.8+18 26.3°+11.3

1 27.3°+2.6 17.8°+4.0 35.2°+0.8 39.7°+49 40.6°+209 13.2°+33 126'% 50

0.1 26.0°+34 18.0™+6.1 32.8°%5.0 19.8°+04 22.1%%+ 9.3 434137 24.1°+12.1
0 92°+1.4 6.9°£04 7.1%+17 7.6°=0.8 13.7°£ 49 38.5°+2.0 21.5+13.3

Mean no. eggs 2,295 1,955 1,280 1,968 1,460 1,554 1,312

*Means with the same letter are not significantly different (P=0.05), Duncan's multiple range test.

Table 6. Effect of various volatile chemicals on oviposition by D.
antiqua

Volatile chemical(1%) Eags oviposited(%)
Mean+S.EX
Furturyl mercaptan 46.9+7.51*
Methional 16.5+3.63
Dimethyl sulfide 12,0+ 440>
Leek 7.0+5.25%
Onion 1.7+£0.67°
Horseradish 1.1+£0.84°
Garlic 0.2+0.15°
Control(moist sand) 14.4+1.90°
Mean no. eggs 986

*Means with the same letter are not significantly different (P=0.05),
Duncan's multiple range test.
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Analyses of Volatile Compounds from Allium spp. and Ovipositional Response of Delia antiqgua to Various
Volatile Chemicals

Hyeong-Chan Jo* and Young-Hoi Kim'(Life Resource Science, Woosuk University, Chonbuk 565-701, Korea;
"Tobacco & Ginseng Corporation, Daejeon 306-712, Korea)

Abstract: The major volatiles from Allium species were found to be sulfide compounds and the ratio of sulfide to
volatiles was 66.1% in garlic, 66.1% in scallion, 62.3% in green onion, 39.2% in onion, and 4.2% in chive. Trace
of cyclooctasulfur was found to be present among the volatiles. The most oviposition of 17.2% occurred at diallyl
sulfide and the least of 0.8% at acetylthiophene whereas the most oviposition of 43.3% occurred at ethyl alcohol if
concentration was 100%. Among the organic solvents used for dilution, ethyl alcohol received the highest 52.5% of
oviposition and ether the lowest of 5.9%. Furfuryl mercaptan which is also one of the volatiles, received 46.9% of
oviposition. For oviposition site, D. anfiqua preferred sulfides at near 1%, ethyl alcohol at high, and other volatiles
at various concentrations. At 100% concentration, most volatiles except dimethy! disulfide and ethyl alcohol received
less oviposition than the control which was watered sand with no volatiles added.

Key words: Allium, cyclooctasulfur, Delia antiqua, oviposition preference
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