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Changes in Volatile Sulfur Compounds of Garlic
under Short-term Storage Conditions

Hyeon-Ju Bae, Hui-Jung Chun
Department of Food & Nutrition Sookmyung Women’s University

Abstract

This study was performed to find the changes in volatile sulfur compounds of garlic under various storage
conditions. The volatile sulfur compounds of garlic were identified with GC and GC/MS. Analysis on the detected
volatile sulfur compound of garlic which is known to have medical effect was performed while storing for two days

at room temperature and for 1,
summarized as follows

3 and 7 days at 4C and -187C,
: Total amount of 7 volatile sulfur compounds was the highest in the sample stored at room

respectively. The results of the study were

temperature for one hour. During the storage of 1, 3 and 7 days at -18°C, chopped garlic contained more of volatile
sulfur compounds than under any other storage conditions and the amounts of 7 volatile sulfur compounds increased

gradually during the storage of chopped garlic.
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Table 1. Operating conditions for flavor analysis by GC

Instrument Hewlett-Packard 5890 series [l plus

Column DB-5 fused silica capillary column
(60m X 0.32mml.D. % 0.25,m)

Oven temp. 40°C (3min) --—------ > 220°C (10min)

1.5°C/min

Injector temp. 180°C

Detector temp. 250°C

Detector Flame ionization detector (FID)

Carrier gas He, 1.2 ml/min

Split ratio 1:30

Make-up gas He, 20 ml/min

4. I|dRe 3

Dynamic Headspace®l 2.2 ¥ 3 IR =
& Gas Chromatograph-Mass Spectrometer(GC/MS:
Hewlett-Packard 5972 system, CA, US.A)E A}&35}
Ak, GColA MSDE AN 8EE =937 93
interface %3 200°Co]aL, o] wf A3 GC/MSY
2Zx1E Table 294 2o Fr)4dEe 53
Wileynbs library®] spectrum™@ v sle] Qlslg o
o, relative similarity7} 90%0©])4<Q 8tg-&o) sl
SUELRAMY F948 AFsta

Table 2. Operating conditions of GC/MS used for the
identification of flavor compounds

1. Instrument : HP 5972 mass selective detector (MSD)
2. Setup source

1) Electron voltage : 70 eV
3. Setup scan
1) Mass range : 30-300 m/e

4. Data handling system
1) Computer system : HP Chemstation
2) Library : Wileynbs 138

5. GC conditions :
1) Instrument
2) Column

Hewlett-Packard 5890 series [ plus
DB-5 fused silica capillary column
(60m x 0.32mmL.D. X 0.25um)

3) Oven temp. 40°C (3min) ---——--- > 220°C (10min)
1.5°C/min

4) Injector temp. 180°C

5) Detector temp. 250°C

6) Detector Flame ionization detector (FID)

7) Carrier gas He, 1.2 mi/min

8) Split ratio 1:30
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Table 3. Proximate composition of garlic

Means +=SD(%)
Moisture 66.3+0.28
Crude protein” 20.2+0.54
Crude fat" 0.310.04
Crude ash” 4.540.13
Carbohydrate" 75.0+0.89

"' The contents of crude protein, fat, ash and carbohydrate
was calculated by dry basts.
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Table 4. Changes in volatile sulfur compounds of garlic by storage conditions at the room temperature

(Unit : peak area count/10,000)

Storage conditoinsthour)

)
Flavor compounds Ccmtrol 05 1 2 2 5 v P
allyl methyl sulfide 25.8 39.1 924 439 429 44.5 43.7 49.6
diallyl sulfide 793.6 1211.2 2984.5 1583.1 1369.5 1082.9 509.0 439.6
diallyl disulfide 9703.2 20010.2 56597.7 35435.0 29307.6 22857.8 6031.6 3367.6
allyl methyl trisulfide 65.2 113.1 305.1 326.5 509.5 574.0 593.2 958.3
2-vinyl-4H-1,3-dithiin 27574 3394.0 3437.6 3440.7 5264.3 5234.4 5746.9 6227.6
2-vinyl-1,3-dithiane 14.0 16.3 16.4 17.0 24.1 259 26.2 27.5
diallyl trisulfide 411.2 807.3 17742 2035.0 3493.2 3174.6 5290.2 5820.5

Total 13770.8 25591.2 65207.9 42881.2 40011.1 32994.1 18240.8 16890.7
? Control is the fresh garlic w thout storage.
Sz A A9 A 135.(2003) - 20 -
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Table 5. Changes in volatile sulfur compounds of whole or chopped garlic stored at 4°C

(Unit : peak area count/10,000)

Storage conditions(day)

Havor compounds Controt” Whole garlic Chopped garlic
1 3 7 1 3 7

allyl methyl sulfide 25.8 62.0 60.5 522 153.6 208.7 246.5
diallyl sulfide 793.6 27054 2704.3 2450.7 3788 379.6 384.5
diallyl disulfide 9703.2 28734.4 23840.3 21818.6 15794.7 14018.7 9211.4
allyl methyl trisulfide 65.2 202.9 255.0 268.9 265.7 269.6 291.3
2-vinyl-4H-1,3-dithiin 2757.4 4056.7 4097.0 4223.6 4114.0 4142.0 4148.1
2-vinyl-1,3-dithiane 14.0 19.5 19.6 20.4 15.0 15.0 16.3
diallyl trisulfide 411.2 1254.9 14972 1596.7 1688.2 1714.6 1783.2

Total 13770.8 37035.8 324739 30431.1 22410.0 20748.2 16081.3

* Control is the fresh garlic without storage.

Table 6. Changes in volatile sulfur compounds of whole or chopped garlic stored at -18°C

(Unit : peak area count/10,000)

Storage conditions(day)

a)

Flavor compounds Control Whole garlic Chopped garlic
1 3 7 1 3 7

allyl methyl sulfide 25.8 40.6 334 18.9 295.0 304.1 353.1
diallyl sulfide 793.6 752.4 750.1 419.5 2952.0 2908.1 29479
diallyl disulfide 9703.2 6928.0 7307.7 3147.0 34128.0 34250.7 354304
allyl methyl trisulfide 65.2 112.0 99.6 48.5 518.7 638.6 734.8
2-vinyl-4H-1,3-dithiin 27574 4019.6 4085.2 4146.6 5360.5 5500.1 6117.7
2-vinyl-1,3-dithiane 14.0 16.6 16.2 16.2 19.7 20.1 24.0
diallyl trisulfide 411.2 1094.0 948.2 426.2 2965.9 3560.8 3866.6

Total 13770.8 12963.2 132404 8222.9 46239.8 47182.5 49474.5
¥ Control is the fresh garlic without storage.
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