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Abstract

Antioxidant compounds and activities were investigated for both northern (Uiseong) and southern ecotype
(Namhae) domestic garlic stems. The contents of chlorophyll, carotenoid, vitamin C, phenolic compounds and
allicin in garlic stems were measured. Antioxidant activities of methanol and ethanol extracts of garlic stems
were compared determining lipid peroxidation on the linoleic acid system, electronic donating ability (EDA),
superoxide dismutase (SOD)-like activity and nitrite scavenging ability (NSA). The amounts of chlorophyll,
carotenoid, phenolic compounds and allicin in northern ecotype were significantly higher, but vitamin C content
was lower than those of southern ecotype garlic stems. The allicin contents of garlic stems and garlic bulbs
were 26.1+1.0~28.2+0.9 and 33.2+0.7~33.5+0.8 mg%, respectively. All antioxidant activities were higher
in methanol extracts of garlic stems than in ethanol extracts and were higher with northern ecotype than
those with southern ecotype extract. The SOD-like activity of garlic stem extract was higher than that of
garlic bulbs while EDA, lipid peroxidation and NDA of garlic stem extracts were lower than those of garlic
bulbs. Antioxidant activities of garlic stems were more than 50% of garlic bulbs.
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Table 1. Extraction yield of garlic stems and garlic bulbs

(%)
Extraction Garlic stem Garlic bulb
solvent NE SE NE SE
Methanol ~ 65+0.3" 53+0.3 64+05" 53+04°
Ethanol 56+03"  49+0.4" 6.1+05" 51+05%

Abbreviations: NE, northern ecotype; SE, southern ecotype.
All values are mean = standard deviation (n=3).

UMeans with different superscripts in the row are significantly
different (p<0.05).
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Table 2. Contents of antioxidant compounds in garlic stems
and garlic bulbs (mg%)

Antioxidant Garlic stem Garlic bulb

compound NE SE NE SE

Chlorophyll”  361.5+25% 302.7£21" 54+13° 52+16°
Carotenoid” 182+09" 163+0.7" 11+05 1.0+04°
Vitamin C" 484+09" 518+0.7*° 80+02° 83+0.3°
Phenolic 202+08" 283+05" 33.7+0.8" 32.8+0.9"
compoundsm

Allicin content” 282+0.9" 261+1.0° 335+0.8" 33.2+0.7°

Abbreviations: See the footnotes of Table 1.

All values are mean =+ standard deviation ("'n= 4, n=12).
YPhenolic compound content was expressed as gallic acid
equlvalents (GAE) in milligrams per 100 g dry material.
YMeans with different superscripts in the row are significantly
different (p<0.05).
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Table 3. Electron donating ability (EDA) of different sol-

vent extracts from garlic stems and garlic bulbs (%)
Extraction Garlic stem Garlic bulb
solvent NE SE NE SE
Methanol ~ 20.1+0.7" 166+08' 322+08" 30.0+06
Ethanol 82+04"  73+04> 139+04° 13.1+0.3"

Abbreviations: See the footnotes of Table 1.

All values are mean = standard deviation (n=8).

YMeans with different superscripts in the row are significantly
different (p<0.05).

Table 4. Superoxide dismutase (SOD)-like activity of dif-
ferent solvent extracts from garlic stems and garlic bulbs
(%)
Extraction Garlic stem Garlic bulb
solvent NE SE NE SE

Methanol ~ 39.6+0.6" 365+0.6° 201+08 163+1.0
Ethanol 200+02* 186+02° 153+0.2° 13.1%0.3°

Abbreviations: See the footnotes of Table 1.

All values are mean=standard deviation (n=7).

YMeans with different superscripts in the row are significantly
different (p<0.05).
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Table 5. Nitrite scavenging ability (NSA) of different sol-
vent extracts from garlic stems and garlic bulbs at pH 1.2

Nitrite scavenging ability (%)

Sample Methanol Ethanol
NGS 63.4+0.5" 615+0.7°
SGS 57.6+0.6° 55.3+0.4¢
NGB 95.6+0.4° 90.5+0.1°
SGB 91.9+05" 88.1+0.2°

Abbreviations: NGS, northern ecotype garlic stem; SGS, south—
ern ecotype garlic stem; NGB, northern ecotype garlic bulb;
SGB, southern ecotype garlic bulb.

All values are mean=standard deviation (n=4).

"Means with different superscripts in the column are sig-
nificantly different (p<0.05).

55.3% o]e] £2AGE UEATh AAFHO R nts F
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T SFEY H]E‘r‘?ﬂ C &eFo] 200 A= =2 AY i%
FZE9 NSAZF ¢ &8kt Shin 5612 4 &
NSAE FAbol e+t8 RIE C, #sd st 3 #77]
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o] HitstETte A 24X F43HA F718 60.0
meq/kg ©’F9] 25 Kl R k) vlEFoly vl
Z2ES AU BE ABOA AA BAIA = 62.0
mea/kg ©l3te] H& FXE EAnh

&% ethanol 525 Xt methanol F&2 F7} A A
Al Xi%ﬂ?_} TS HLsETE FUHEETE @A 8] wol 964]
7t & ethanol & 79 FstE7 ftET 24 ¥
oAt} v}=% methanol FEFE H7FFolA = 72417714
= FAFH GAF hel o) F <l ZFolrt gl o, 96417
ol HIZA SR Y FEEO| FASEVI dAFRY F
9AH o 2 it} vhE2] methanol¥ ethanol FEE H7F
< AA ARZ7IZ T vsFE FEE HUMFEGS EAF)
vhe ks EVHE e o] miso] vleF Rt A A
g4 237t o E A4S ¢ 5 A 919 2AER B
, IF=% 3 vl=9] linoleic acid®] AF3}E Z 7)Ao A
Ao E At Aksle] Y-S 4] AT A

O

£
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0 1 1 1 1
0 24 48 72 96
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Fig. 1. Peroxide values of different solvent extracts (1000
ppm) from garlic stems in linoleic acid system at 50°C.
--4-—: Control, ——a--: MNGS, ——: MSGS, --m--: ENGS,
—A— ESGS. Control, without garlic stem; MNGS, methanol ex-
tract of northern ecotype garlic stem; MSGS, methanol extract
of southern ecotype garlic stem; ENGS, ethanol extract of north—
ern ecotype garlic stem; ESGS, ethanol extract of southern eco—
type garlic stem.

80 | R

60 | s

POV (meq/kg)

0 24 48 72 96

Storage Period (hr)

Fig. 2. Peroxide values of different solvent extracts (1000
ppm) from garlic bulbs in linoleic acid system at 50°C.
--4——: Control, ——a--: MNGB, ——: MSGB, —-m--: ENGB,
—A—: ESGB. Control, without garlic bulb; MNGB, methanol ex-
tract of northern ecotype garlic bulb; MSGB, methanol extract
of southern ecotype garlic bulb; ENGB, ethanol extract of north—
ern ecotype garlic bulb; ESGB, ethanol extract of southern eco—
type garlic bulb.
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