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Analysis of Nutritional and Volatile flavor Compounds of Garlic Shoot
Mi-Yeon Kim, Shin-Kyo Chung
Dept. of Food Science and Technology, Kyungpook National University

Abstract

To enhance the utilization of garlic shoots as food material, the nutritional and volatile flavor com-
pounds were investigated for garlic shoots, both cold and warm region type garlic shoots. Proximate
composition of cold and warm region type was as follows, respectively; crude protein 2%, crude lipid
0.4%, crude ash 1.1% and 1.5%, crude fiber 1.3% and 1.5%. The major fatty acids of 2 varieties of
garlic shoots were linoleic, palmitic and linolenic acid, and their desaturation ratio of them was compar-
atively high, showing 73.7 and 66.8%, respectively. Free sugars were composed of glucose, SuCrose,
fructose, arabinose and sorbitol. In the total amino acid analysis, the major amino acids were glutamic
acid and aspartic acid. The volatile flavor compounds of fresh garlic shoots extracted by hexane and
Likens-Nikerson steam distillation apparatus were identified to be methyl-2-propenyl disulfide, diallyl
disufide, propenyl propy! disulfide, di-2-propyl-trisulfide, 2-vinyl-1,3-dithiane, and 2-vinyl-4H-1,3-
dithiin. Hexane was more effective than steam distillation for extraction of volatile components of gar-
lic shoots.
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Table 1. Proximate compasition of garlic shoots
(%, wet basis)

Cold region  Warm region
Components

type type
Moisture 85.8 83.2
Crude protein 2.0 2.4
Crude lipid 04 0.4
Crude ash 1.1 1.5
Crude fiber 1.3 1.5
N-free extracts 94 11.0
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Table 2. Fatty acid Composition of garlic shoots
(peak area %)

Cold region  Warm region

Components
type type
C i 0.35 0.63
C 150 0.24 0.29
C 6o 21.80 26.63
Cigo 0.49 2.07
C 5.91 347
C g2 44.37 41.33
C a3 23.40 22.04
C 200 0.69 0.87
C 20 1.17 1.12
C a0 0.29 0.24
C 20 1.29 1.31
Saturated 26.32 33.16
Unsaturated 73.68 66.84

salg =4

EF%4 vtETY freld §-2 Table 34
gt vtEsd fEde= A fructose,
glucose, sucrose, sorbitol, arabinosez} 2 <lx ¢l
. F8° fFEgGese $ARFA XY BF

A4 FAY vz

glucose, sucrose, fructosee|gl et} kel 2l
M F5 wet zelz) sldoh fEld g3
2 ATl 2 19% 24 FAY wo o$ &
ke m E3] fructosed] L FA o] 0.9%
e ®d FAPL 7.6% =4 FFAHe] w-
=4 vepbgtet

Table 3. Free sugar Composition of garlic

shoots (g/100g, dry basis)
Cold region Warm region

Sugars

type type
Sucrose 4.72 3.03
Fructose 7.57 0.91
Glucose . 6.15 3.08
Arabinose trace 0.55
Sorhital 0.34 0.21
Total 18.78 7.78
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Table 4. Amino acid Composition of garlic shoots
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Amino acids

Total amino acid

Free amino acid

Cold region

Warm region

Cold region Warm region

type type type type
Asp 748.8 414.8 109.5 48.8
Thr 426.,5 364.7 trace trace
Ser 385.1 251.8 646.7 256.6
Glu 1419.5 9204 233.0 95.5
Pro trace trace trace trace
Gly 2334 191.3 26.2 6.6
Ala 344.1 253.2 132.6 294
Cys - - trace trace
Val 1515.1 120.2 trace trace
Met. 339.8 255.0 87.2 40.4
Ile 312 146.1 35.9 8.3
Leu 178.8 146.5 25.2 8.2
Tyr 72.9 trace 35.7 14.0
Phe 350.0 259.9 39.1 10.2
His 163.0 166.1 trace trace
Trp - - 109.2 280.8
Lys 364.7 288.3 60.4 14.9
Arg 275.5 231.2 71.4 31.7
Total 5484.4 39914 1602.8 845.4
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Fig. 1. GC chromatogram of volatile flavor
components in hexane extracts from
garlic shoots. A ;cold region type
garlic shoots, B ! warm region type
garlic shoots.

(1 : 2-Methyl-2-propenyl disulfide, 2 :
Diallyl disulfide, 3 : 2-Vinyl-1, 3-dithiane,
4 : 2-Propenyl propyl disulfide, 5: 2~

" Vinyl-4H-1,3-dithiin, 6 : Di-2-propenyl
trisulfide)
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Table 5. Volatile compounds of garlic shoots extracted by hexane and Likens-Nikerson steam

distillation

Content*( 12/100g, wet basis)

Compounds Identification Hexar?e Likens-Nikers‘on

method extraction steam extraction

Coldregion Warm region Cold region Warm region

type type type type
2-Methyl-2-propenyl disulfide GC, GC-MS 0.273 0.346 0.213 0.069
Diallyl disulfide GC, GC-MS 26.043 21,077 12.149 9.243
2-Vinyl-1, 3—dithiane GC-MS 10.434 1.118 2.829 0.740
2-Propenyl propyl disulfide GC, GC-MS 4.892 16.470 0.909 0.329
2-Vinyl-4H-1, 3-dithiin GC-MS 0.755 1.119 0.236 0.069
Di-2-propenyl trisulfide GC, GC-MS 4.368 5.342 4.898 0.707
Total 46.765 45.472 21.234 11.157

a;Content was calculated using o-cymene as an internal standard
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