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Flavor Compounds and Storage Stability of Essential Oil from Garlic Distillation
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Abstract

An attempt was made in this study to analyze flavor compounds and investigate storage stability
of essential oil from garlic distillation. Optimum ratio of solvent between pentane and dichloromethane
to get essential oil from garlic distillation was 2 to 1. The yield of essential oil was 0.35%(w/w)
in ground garlic(¢ 0.8 mm) and 0.07%(w/w) in whole garlic. From garlic essential oil six compone-
nts . dimethyl sulfide, diallyl sulfide, methyl-1-propeny! disulfide, diallyl disulfide, allyl methyl sulfide
and diallyl trisulfide were identified with GC and GC/MS, and diallyl trisulfide, dially! disulfide and
allyl methy! sulfide were found to be major volatile components. Quality deterioration of garlic essential
oil hardly occurred during storage for 60 days, at 5C and 25TC.
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Table 1. Proximate composition of fresh garlic
(unit : %)

Crude protein Crude Crude
(NX6.25) fat  ash

Nitrogen free extract

Moisture (by difference)

63.5 6.3 0.2 13 287
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Aol 2188 GCE Varian Vista 600009, d33e
BP-10 fused silica capillary column(0.32 mmX30 m),
AY = 65C(AF FAD A 230T(19% A 7HA|
5C/minZ 423k}t 47 ¢ AE7|(FID) 2=+
Zkz} 250C % 270CE 343, AAslae
1o} 509 w]= F9lalgich

a8)x GC/MSE Shimadzu GC/MS QP-10009] g2
o, HH2 BP-10 fused silica capillary column(0.32
mmX50 m), FPLE 65C(1E F3)olA 230C(198
FA) 744 5C/min®. 4-&skedth. GC/MS 2738 o] &3}
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dard) 9] Reference Data®® % MSDC(Mass Spectro-
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Fig. 1. Apparatus for essential oil isolation from gar-

hc
A sample flask H *inlet for solvent
B . ground galic and water [ solvent
C : heating mentle J ! water
D : vacuum jacket K I cock
E ! condenser L : receiver for “I"
F [ inlet for cooling water M : solvent
G outlet for cooling water
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Table 2. Essential o0il® from ground fresh garlic®
with different solvents

Solvents < Boiling point(C) Essential 0il{%)
PA 36 0.25
PE 40~70 0.30
PA:PE=2:1 - 0.31
PA:DE¥=2:1 - 0.35
PA:DE=2:1 - 0.35
PA:PE:DE=2:1:1 - 0.35

a) Boling time was three hours.

b) Ground fresh garlic was mashed by electronic chop-
per equipped with 0.8 mm sieve.

c) PA: pentane, PE : petroleum ether,
methane.

d) Boiling point of DE was 38~41T

DE : dichloro-
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Fig. 2. Changes of essential oil in fresh garlic of diffe-
rent sizes with distillating time
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Table 3. Identification and relative amounts of volatile
compounds in garlic essential oil

Peak No ? Components RRT Y Relative amounts®’
96 Dimethyl sulfide 44 +
221 Diallyl sulfide 86 ++
290  Disulfide, methyi- 109 ++
1-propenyl
303 ? 11.3 +
467 Diallyl disulfide 16.8 ++ 4+
482 ? 173 ++
528 Allyl methyl sulfide 188 +++
587 ? 208 +
620 ? 219 +
690 Diallyl trisulfide 239 ++ 4+ +
701 ? 249 +
791 ? 276 +

a) Peak number in total ion chromatogram

b) Relative retention time(RRT) of several peaks in to-
tal ion chromatogram

¢) The increasing of peak number indicates high density
in volatile compounds

Table 4. Changes in the surface color of essential oil
during storage at 5C and 25C

Color

Storage time(days)
Temp. vajye»

0 5 10 20 30 40 50 60
LY 870 86.8 869 87.5 870 865 869 860

0,

5C a -1.8621.75 -1.55 -1.60 -1.65 -1.50 -1.43 -1.08
b 188 179 180 185 185 180 185 1838
L 870 859 865 860 852 858 859 858
25C a  -1.86 -1.65 -1.59 -1.56 -1.46 -1.20 -1.20 -0.99
b 183 189 17.7 186 176 189 178 180

a) L!a plus value indicates whiteness, and a minus
value blackness

a:a plus value indicates redness, and a minus value
greenness

b : a plus value indicates yellowness, and a minus value -

blueness

b) Standard plate : : L; iv0, a; —0.070, b; 0.03
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Table 5. Panel scores® for color, flavor and overall
acceptance of garlic essential oil during storage at 5T
and 25T ©

T Item of Storage time(days)
emp. b)

0 5 10 20 30 40 50 60
5C C 50 50 50 48 49 46 48 45
F 50 50 50 59 50 50 49 438
0 50 5.0° 50° 49" 50° 47" 49 47
25C C 50 50 49 49 48 45 47 45
F 50 50 50 49 50 48 49 48
(0] 500 50° 50° 49% 49> 46° 4.8 4.7°

a) 50 very good, 3.0 . acceptable, 1.0 . very poor

b) C : color, F: flavor, O : overall acceptance

c) a-c Means followed by the same letter are not signifi-
cantly different from each other(p<(0.05)
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