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Abstract

Physico-chemical characteristics such as width, weight, color and aroma compounds of garlic from 9 different areas
were analyzed. Also, antimicrobial activity was tested for their juices. Width of garlic bulb was larger in growing
worm-season garlics (Jeju, Namhae, Hapcheon, Hampyeong and Muan) than those of cool-season garlics (Taean,
Seosan, Uiseoung) and imported from China. But numbers of nuts were smaller in growing cool-season garlics
than others. L color levels of garlics were 80.73~87.40 and a color level have not significantly difference in
all samples. b color level was lower in growing Namhae (20.79+1.20) and Muan (20.91+1.62). 25~30 peaks obtained
from aroma compounds analysis of various garlics. Among these compounds, 17 kinds of aroma compounds were
identified by GC-MS. And, we showed that 15 kinds of compounds were sulfur containing aroma compounds.
Diallyl disulfide was contained 34.90~60.54% in various garlic and the highest contents than other compounds
in total compounds. It was detected the highest in China garlic but the lowest in growing Muan garlic. All of
garlic samples showed antimicrobial activity against Strep. mutans, B. subtilis, E. coli, V. parahaemolyticus, Asp.
favus, and C. albicans. Especially antimicrobial activity was stronger against E. coli. and C. albicans. Antimicrobial
activity was enhanced by sample addition volume and the highest in Namhae garlic sample.
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Table 1. List of microorganisms used test strains

Strains
G(+) Streptococcus mutans ATCC 25175
G(+) Bacillus subtilis KCTC 9372
G(-) Escherichia coli KCTC 25922
G(-) Vibrio parahaemolyticus KCTC 2471
Candida albicans ATCC 10231
Aspergillus flavus KCTC 6961

Table 2. Width and weight of garlic bulbs from different area
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Cultuzed area Width (mm) weight No of glove
narrow wide average ® (No)
Taean 44.86+5.70" 46.566.49" 4572+595° 26.25:8.40° 6.774093"
o Seosen 0454172 413412.29° 40324181 18.22+1.89° 6.6240.96'
Uiseoung 43824130 45.8442.00" 448341 40° 31558254 6.69+0.75"
, Jeju 51.74+3.34¢ 502745.12° 51.014.06° 34894793 8.00:091°
Domeste Namhae 52,0242.07 53.0243.60" 5255£249" 40.05+5.69" 8.15:0.99"
gﬁr; Hapcheon 54.574.41° 5533441 54.95+2.89" 4.51£5.76° 9.3141.38°
Hampyeong 49.374336" 50.3243.03° 89.8542.90° 31.53+448° 7.080.86"
Muan 49.46+339° 50.0642.95° 49.76+2.87° 3043331 6.38+1.50°
Tmported China 49.17:2.36° 532144.18% 51.19+28%° 51.055.28" 9.38+1.26°

OMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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AbellA 748 E5ka1, Febatat e dte] 242 2091+1.629)
20.97+1.20% 71 w2 32 YERATE Yang 5(30)2
NE AR, AU F ikt vhge] AEE vlwg
A3} bzl AL Ao e §9A4Q1 2pels} gloka
Huslgon, ol E Aydznes 2t

Table 3. Colorimetric characteristics of garlic from different area
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e, | = h
8.87+0.08~10.20+0.10 Brix, ¢X|¥ whso] 9.
11.18+0.08 Brix HH = WAq rlz] g R XY
nhERth folA oz gokth Y FEAt vlso] 1043+
0.12 BrixZ ngw9] FFo] 7P won, T4 vhee
U4 nhs R} B 7.44+0.13 BrixAth Jeong S(31)
A whge] £EE S A St viee £
ol 7HE Ata stgled, ole W2 nYie g%
ol gtz & & glom, ¥ ddAele dA|SIKH. Kim
TR vhe ¥R wEE TR, FF R vz

Bxd mat ol7} Yckn sk

Cultured area L a b AE
Tacan 86.97155%" 3.16:03INS” BOTELIE 90.07£1.06
s‘ggs"(l);l Uiseoung 84.80£0.71° 373:030 24.79+0.85° 88.43+0.63°
Seosen 87.4040.75° 270£031 2.571.13% 90.3140.75°
, Jeju 80.73+1.98° 3042075 26.38+2.08° 85.0241.57
Domestic |
Namhae 86.3240.96" 2604030 2097+1.20° 88.88+0.88
yef;‘n Hampyeong 85.7240.83° -2.80£0.38 23.18+1.14° 88.85+0.82°
Muan 86.67+0.64* 2311039 2091£1.62° 89.20£041%
Hapcheon 86.60+1.19* -325+0.36 21.63+1.04° 89.33+1.05°
Imported China 84.15£047° 2624394 22.10+0.58% 87.13+045"

"Means with different superscripts in the same colurm are significantly different at p<0.05 by Duncan’s multiple range test.

Not significantly.

PH % 7124 gLl sz

MAE mhee] pHE 7MY nE R S S 2
= Table 49} Zth pHE 33 23 5912001~
6.85+1.732] WA oH, Alg7tel] Fo) Al Aol

Table 4. pH and Brix of garlic from different area

Cultured area pH Brix
Taean 647:001™  887:0.08™
$2 - Uisooung 6424001 98240.13°
Seasen 6.66+0.01 10.20+0.10°
. Teju 6.38+0.01 9.80+0.10°
Domestic
Narmhae 6314001 1043£0.12°
Wam-  mpyeon, 6.34+001 1040+0.16°
pyeong .3420) .4020.
Muan 5.910.01 9,6340.15°
Hapcheon 685¢1.73 11.18£0.08'
Imported China 6.14+001 7444013

Means with different superscripts in the same column are significantly different at
p<0.05 by Duncan’s multiple range test.
PNot significantly.
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(38,39). B3t 1] Zko| x| 7t 3-vinyl-[4H]-1,2-dithiin°] 7} &4
AEd], o] SFEL allicin e EHEH AAHE 3eER oF
shAat gFE A Zhgo] ol giekiba) koA ut &
¥l 2-vinyl-[4H]-1,3-dithiin =3} allicin© 256 A &0,
2 AAE Zgo] dria ¥4 3th40-42).

’&X]Haﬂ uE ‘il‘iﬁa o|-&-38to] AN (Strep. mutans, B.
subtilis, E. coli, V. parahaemolyticus), =3°](Asp. flavus)
2 GX(C. albicans)ell U3 FHEHE ST A=
Table 62} 22T}, B. subtilisol] T3 5782 13.33+0.58
~25.33+0.58 mmz AA4h Al 2 dsabo A el o
gatedol okt WA AT E colitollM = BE
Al Fol| A AEA Bl o] 20 mm o]/ e ® ViR oH, Bt
Abo| A 30.67+0.58 mm= 7FF o, thgo g dat
(27.00£1.00 mm) °]%th offFol| FAHE dodl= W
parahaemolyticusTol st AFFA 3T 13.00£1.00~
21.33:0.58 mm%l =], BieHllA 7bg Aol &8k,

3~4709] SRR A4 sulﬁdet sl nTng: =gl e i) o2 Ak Al dalikel At FEeld Asp. flavusell
ATHL S}51 0w, diallyl wisulfide 3 allyl methyl wisulfide’= Tt 8459 1333+0.58~21.67+0.58 mmE A5 3
FERE R 800 8 oA 48o) Jokm Wl A el FOAoR we FREIE ULk BRY
Table 5. Identification of volatile compounds in garlics from different area
(mgfkg)
, ) Cool-Season Warm-season
o Compound name M ME Taean Seglil;lg Seosen Teju Namhae pl;lzglll'g Muan ;23;1 Chira
1 3-(methyl thio)-1-propene 88 C4HSS 0.65 075 092 0.52 052 0.73 0.56 1.01 061
2 3-methyl-pyridine 93 C6HIN | 048 0.30 0.16 021 028 0.30
3 24-dithiapentane 108 (C3H8S2: 0.14 0.33 022 0.27 0.16 0.13 0.18
4 Dimethyl disulfide 94 C2H6S2 | 153 1.64 0.94 227 1.55 142 0.77 1.05 256
5 Methyl thiofuran 114 CSH6OS: 377 225 0.76 1.53 0.88 093 0.63 1.36 1.80
6  Methyl 2-propenyl disulfide 120 C4H8S2 : 038 0.49 046 0.30 028 0.52 026
7 Diallyl disulfide 146 C6HI0S2. 21.08 23.14 1787 2228 2033 1829 1355 17.77 2550
8 Dithioally! propionic acid 146 C6HI0S2: 1.60 198 1.85 1.01 191 1.36 145 242 0.82
9 trans-propenyl propyl disulfide | 148 C6H1282: 1.94 273 278 0.95 298 2.16 232 379 0.57
10 Allyl methyl trisulfide 152 C4H8S3 ¢ 430 2.9 211 1.05 1.54 0.96 1.65 327 098
11 3-vinyl-[4H]-1,2-dithiin 144 Ce6H8S2 : 027 033 0.68 023 049 0.33 0.52 0.63 025
12 2-vinyl-[4H]-1,3-dithiin 144 CoH8S2 : 0.19 0.21
13 Diallyl trisulfide 178  C6HI083: 1016 13.53 6.69 7.57 1479 9.54 14.14 1649 7.39
14 Ethyl 3-methoxypropionic acid : 132 C6H1203: 024 0.65 041 022 041 0.32 027 0.54 021
15  1,2-dithiacyclopentane 106  C3H6S2 034 0.54 0.57 045 046 038 0.71 0.29
16 2-ethyl-1-thiacyclohexane 130 C7HI4S i 038 0.40 021 0.39 0.36 073 0.29
17 Diallyl tetrasulfide 210 CeHI0S4: 0.16 0.12 0.11 0.18 021 0.11
Total 4747 5205 36.63 3829 46.03 3774 36.52 50.7 £.01

Morecular weight, “Morecular formula.
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Table 6. Antimicrobial activity of garlic juice from different area

A FAZFEEA A8 AE (011

Clear zone (mmy)

Cultured area
Strep. mutans B. subtilis E coli V. parahaemolyticus Asp. flavus C. albicans
Taean 14.3310.58° 1733:0.58" 30.6740.58" 21331058 20.00£0.00° 29.33:0,58°
S‘;g‘;{‘);l Uiseoung 11.3320.58° 1633058 25.00+1.00" 15.67:0,58° 1733058 27.33+058°
Seosen 15.330.58* 25.3340,58° 21.6740.58" 19.33:0.58° 16.67+0.58" 22.3340.58"
Domestic Jeju 15.3340.58* 25.33+1.15° 24.00£1.00° 20.33+0.58" 21.33:0.58° 2733£1.15°
Namhae 1333058 24.67+0.58° 27.00+1.00° 19.3340.58° 21672058 26.67H058°
m Hampyeong 14,00+ 1.00° 22.33+0.58% 2000£1.00° 14330.58" 12.33t115° 2133:0,58"
Muan 16.00£1.00° 23.3320.58° 23.00£1.00" 13.00+1.00° 13.3310.58° 22.3340.58"
Hapcheon 14334058 21.670.58° 20.00:0.00° 1333£0.58" 1333+058° 24.3340.58°
Imported China 12.330.58" 13.33+0.58° 24.00+1.00% 18.00£1.00" 16330.58" 22.33:058°

“Means with different superscripts in the same columm are significantly different at p<0.05 by Duncan’s multiple range test.

C. albicans®l| W3+ AEA NS A|QE o5 5 7M1 2
&AL Ko 21.33+0.58~21.3320.58 mm<] WYY
o, gietdelA 71 4do] Zlom, oA, AF 2 Feiat
e A e AR 7H fARE 84 & 2o

Sheo (9)¢] A7l 934 vlEF 1% ©) Tl =
Vibrio parahaemolytisusl| )& A2l 100%2] FH RIS
velligled, vigg 25% FXoA Swphylococcus
aureus, Salmonella enteritidis & Enterobacter cloacaeT
el o 70% o149 FuE S YeRdth Choi (43)9]
ATl = vl g FAAXGGL vk 229
FE 7t f8H 718k, tigol e vhse 3
L AR e, ol B d7anes 9x59ch
F3 vlE 5 allicin® thiosulfinate®] YF2 344 Edg
A aRFgT 2 AT wolet FFo] gAY ARS
ARz HEAQ It EZ o™ (44), acetyl Co A-SHE
Ao AAsle JoaAE Wrta LA Jrhes).

659 R ALl thg vl 50 mg/100 pL FEHe] It

2$9& 33 A9 AEAH ] 27171 20 mm <]
gk A F 2 Fsial vieE AlRR 8t dised 10, 20
2 40 mg/100 pLo) ks FERE RIS T8 24
S F P dAgE £33 A2 Table 77 2tk HMEE
E. coli, AFAYE Asp. flavus®} C. albicanso A5 S84
ol Jiew, a4t nks FE2AL AP 4% TF BT
& Aol ANtk FFBA2 Hrkd ZE a5
A Alse] Hrbewrt 2655 o 34, E colitt
o theiM = ejtAke} dalatE 20 mg/100 pL H7F8IE
o] A-8-Asgke] A7)7} 20 mm o F LR we& BAE Ve
Wit gl vhg 292 E colithell W3 20 mg/100
uLel’d A7} Al B. subtilisttol i8] A1= 40 mg/100 yL
H7E Al SRR 2717} 20 mm 0] oF thE T
vl&] Aol o EdTh

Shin 546y A3k, ATt 2 A4 nhEe] e
€ Wwd A Bacillus subtilis, FEscherichia coli,
Staphylococcus aureus subsp. aureus 2 Salmonella typhimurium

oL [

kel

Table 7. Antimicrobial activity of garlic juice from Taean, Jeju and Namhae

Added conc. Clear zone (mm)
Culured area (mg/disc) B. subtilis E coli Asp. flavus C. albicans
Taean 10 - 14.67:0.58° - -
0 24.67029" . .
40 25.33£0.29° -
Jeju 10 - 12174029 10.67+0.29"
20 1350087 13.500.50°
40 - . 16.67:0.29° 17330.58°
Namhae 20 12671029 15.00£0.00° 12.83+0.29° 11.33:058"
40 15.5020.50° 2.00+.1.00° 12.67+0.58" 14334058
80 20.33:0.58° 26.170.29° 13.67:029" 163310.58°

“Means with different superscripts in the same columm are significantly different at p<0.05 by Duncan’s multiple range test.
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2o o4 vhs F3e) FRBA) MY B,

uhEe] X FAEA vlwo] et 7| 2AEE B3]
22 FUe XE 9 WA vpE FAX2RY £3E
ks % St nhee] BelE 54, SRS S0 eA]
< B3 EAEITh vk o] Z2 WA¥ vhso] 50 mm
oo gAY uhgd vl Wlow B dHFE
A nhEolA 638~93170E o Botth uhso] A
T LS 80.73~87409] ¥ om, aghe A|87ke] f¢]
21 2ol 7k G, bk Akl Fokikell A 7pg o}
Z}2F 20.97+1.202} 20.91+1.6251 0.1, Al 5240 26.38+2.08
2 71 w8k niee] A ES B9 A3 & 2530
el FAE Ao, o] F GC-MSE 1729 e
AT T U, THE FFE T FagEol 15508
W2 A8t vlee] 14 RS 3 gadau 2
AR 23 diallyl disulfide’s A&9 & 335 & 490~
60.54% =H B} Tl g €53 B2 Tl 3
el 71 w2 AEER e Fetila 1 g 714
SOkt T30 2 diallyl trisulfide”} 17.55~38.72%SAth.
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