255183 A 40 A A 6 2(1997)
Agricultural Chemistry and Biotechnology
Vol. 40, No. 6, pp. 514~518(1997)

E:FIE A A BRE Fe Ay, 2 A o 2 FE 7)FE 7EEkaA 3hs A7 dF

FA IR vhe 7S FoR e 74 £ 258 FEE] FEA4E A% 9, o
S kAt vl 4% 282 YAZE Gram YA TR Gram 247 %
HAME o]$ 25 FaAdS BAE, FE20) AHS-E &0l FollE NHZE A
& FEEA BlwA e S VepAh A7 A4 E 3t B2 AEl2E £l AMEE 1) A)
ol g &7 2 3E Z1dEg = A} vled A2 55 JES SDEFXE AM3Et 5313, °1E GC/
MSD$} Kovat's retention index2 413 A3}, 242} 1323} 2150 FAEHU) vzl g8y Eo] /M &
& F2 AAEA T, AR G5 e] M B & AT vhEe] SAH kel 7o ARow
£ di-2-propenyl disulfide, methyl 2-propenyl disulfide, 2-vinyl-4H-1,3-dithiirane % 3,3'-thiobis-1-propene®] %}
2, A7re] EAA wieke] 7]dshs AR EE o-zingibirene, B-phellandrene, B-sesquiphellandrene R cam-
pheneolITH.(1997: 99 49 A<= 1997 109 8 52

oo (o i o B
o

N oE

AR 25 JE AEREFE g FAdFo] o},

Aol webAE o Aol EA4I7F Bl le], 2nRe
719 @4o] F=R| L otk wekA] 2o o] 3 FAl
ol tiAatr] f13) A A3 FA7E gl HAE, F=2
AFS g 2 BARINAN FvAEY BHS FuA 3}
T AP @] AP 9lon, B3 FANBES
FoZ 3 A7) Wol o) Fo|R) g}
FAEELS A0 n FnEd aHVE I Q)
o, FA g7} 71 ) i A7E A 50 vt
FNE FAE ZAFE 23} clove, cumin, nutmeg,
oregano ¥ rosemary 59 Hf ¥Eo| £& g A
Uelll= Aoz Busdda, A 578 Ax 34 229
FEde= 29 e 59 4 &yt H-3iv, SDE &
Ag ol &3te FET FHARNA g 4] A3t
2 B skt

vk A7 $29) AR wWo] o]fEoe 2 T8
g g o) vhse WMo &3k thdA AAazA
21802 0|83 © AL vks FollE Haolm)zalel
Y alliine] E3EHAA vls 5/ AFA 4lv] A&
S A Wi Aoz FAHD Yok At I
o olxjoprt YA 2 AR &3l chdA 2 EA B
cHoZ A 579 $vAdE 22 245 monoterpeneF
¢} sesquiterpene -9t 22 WA R WY S/ A=A
gk 2189 gingerol, shogaol, zingerone $°] 450} Y+
Ao 2 A Jp.r* "

oX 1

2k=wt : Garlic, ginger, antimicrobial activity, distilled components

*leb2| A}

b e olEw] 41 S5 FvIg 4F Fol
Rojshe PUREN 9 4G o) ojg) F4x) okl Bgst 4
Aol et ofel B3 AHgo] g Ao Lol Yok

FAEe) FF ARo| AT 44 Y Aoz B
278w} Qo), B ATE A FAR oks A%
o FRAE FolA FEA 9L el ARSI, 1 A
P 2 A 717E FRHRLA S AT Q@oz W
A e A4S thoR sl 4% gulE 228 F
2o e Yot B, o5 FF ARS 73,

3, TR Bastaz} gl

M

ERTE

M=

B AP A3 vl (Allium sativom L) A7
(Zingiber officinale Roscoe)< 1996'd 73E 13T A4t
F7HIA A Fedste] ARSHAT

ohsa} Yzl e Al

A2& 97 vlen A 208 48 5
SujE ZH7h Hrlste] AdollA] 24A13F B IV F2
%, oj3}ste} A& A& milipore filter(0.45 um)E A&
o A Ag AL Fd EEE AT

Ao ALEF MAFoZE Gram ¥ Bacillus
licheniformis ATCC 214159} Bacillus megaterium KCTC
30073} Gram S/3% Escherichia coli HD 101%} Pseu-
domonas putida KTCC 1644, R 22+ Candida versatilis



vhgst AFe) A 2 FRA

KCCM 11312%} Saccharomyces cerevisiae KCTC 12132 ©]
g315.0m, FHo|2 = Aspergillus sojae KCCM 127059}
Rhuizopus?:2] ¢ F& AFATE AMESIATh old, M
Hj%Foll= nutrient broth(NB) #jA|E, &% WY&
yeast-malt extract(YM) WiA|&, 2o %ol potato-
dextrose broth(PDB) BiR|E AM8-3t4A5, 314 wiA|& o
71l 3 1.5%5 H7kste] AMgstsch

A AR mE 24370 & g 0.1 miE HE HjX]
o) Eaptew gdstA =dsta, vhed A%
9] 7} F2EE 4AFY F5A17) 0.8 mm paper discE

| Fol DHAIZ o}, vl F disc FH <
clear zone2 A7 (mm) o EA w3 o), o)

s M2 38 M2 Mx Y 53

vhsd A A8 4 50gs 3t SR 11E 7K o
S Nikerson® 9] 9% 37| 5/ F23X79) A& £7]
o) @31, % &) pentane?} ethyl ether&3 £4(1:1, v/
V) 50 miE % &)l 75 v, ARV 8BS F 22X F
ot FZ3IAth FFEINGEFS AMESlY] AL g
g T 3 SV E AMESE] AdtlA FRE w5
S At w58 vy AR FFEES GC/MSD
(Hewlett Packard 5890 Series I Gas Chromatograph/
Hewlett Packard 5975A Mass spectrophotometer)S AR&
3te] A AT 249 AHEg Z]& HP-FFAP(50 mx
032 mm)e|™, 71 5= 230C, AE7I(FID) &=
250°CoIUt}. 28 2%y 50CoA 387F ASAIH,
50CellA 220C7H A= ¥7 7CY 52 dsstdon,
F &% 2200CoA M 2087 A& A)F T Carrier gast N,(2
ml/min.)©)} 1L electron voltagei= 70 eVo]$1.2.H, split ra-
tiox= 50:1°At}. A, GC/MSDE AHE3lY] €& mass
spectrum? Wiley 138 database® 743 A3}9} Kovat's
retention index™& ©}4-3}0] HA3IATL

i I'H

1 o

2% 30 &0 o8 nis3 4o ead
shed Ao RRE A& AF FEF) AW, A 2

FHole] A8 viXE dEFS AV A= Table 13
] 3 "E‘
=

F

2ot vhse) A4F 25 Aie 395 Gram T
FZE 93
Aol AMEU 1, Bac. megaterium KCTC 30072 ol gt
< FEET AEHE FZEo s AFo] A
Gram ¥ATY S-S JAEH] AiME mheY dHE
FEES o83 Zo] vEAT Aoz AZHIUN
Gram 2479 E. coi HD 1013} Ps. putida KTCC
1644+= vt EFSES ASGEFEE 2 dHEFZE
5o oJa) Ao JAHE Aoz eht} Gram S48
e e o g A5 AAE] faiMe vieY 5

e

M

515

Table 1. Growth inhibition of garlic on microorganisms used in the
experiments

. Garlic
Strains
Water Ethanol Ether

Bac. licheniformis ATCC 21415 NY N 14.57
. Bac. megaterium KCTC 3007 N 9 26
Bacteria o i HD 101 1 17
Ps. putida KTCC 1644 15 125 14
Veasts G versatilis KCCM 11312 32 16 32
€A Sacch. cerevisiae KCTC 1213 22 21 27
Asp. sojae KCCM 12705 - - -
Molds Rhizopus sp. + + +

“No inhibition

“Diameter of clear zone(mm)
+, growth; -, no growth.

Bg o]g3lE Ao £2 ARAE AL £ Qo Ay
2tt. AZ Gram YATFETE Gram 94470 vhEY
7tE 259 g3 Aol &8 Aoz EAMHAE], ©]
ek Aahs A V) o] 2 5F9 FilE(clove,
nutmeg, oregano, rosemary) 4-5-3%9] s AHE FAl
g Ao A Gram SA TR Gram FAdwtol SR
3l Hushe Abo)g Aellom, xof H¥e] XA
Bl 5714 Aol didt visy AT AR Al
A wtsol] ek 214 AT 25A4E Gram A 7 >
Gram %A 7HE > Gram&A e s A4St $ 12
295 Aoldl AolQth ol F&o A &t &
o] AHo) gt wiZolet ALE H Tk

w3, 572 C. versatilis KCCM 113129} Sacch. cerev-
isize KCTC 1213% v}59 58 558 %
NH2FEE 5ol 23] wj$ ZstAl Aol AAH=
Aoz vyttt olgd Al Ago) AMEE Al B
we o vlse FE5E RFE dRd 2oy 3ol
< oujshe Aok = T A =4 #AHF
A oA, A5 2 /0 0E fAikds 3
Abgh Aol A vk o] ko]
oA 3714 Mite] F7HEe 2 v, &
747 2 Aoz wusgn, &E V7 F 2R

= uhs o] wstel FasH) YehA o

fol 32 E

2.0l Asp. sojae KCCM 12705% vhs9] 5
oJa] AHo] AA=E FowE YEEOL,
& & A S| AR eIttt

A7pel ZvE FE5 8o A, AR 9 FFol] 5ol v
e A4S 2AME A3 Table 29F Zrh Alwe] &4,
Gram %372 Bac. licheniformis ATCC 21415% 2749
et 25 E 3 o HE FEE ) Ao AAHIUL,
Bac. megaterium KCTC 30072 A7) oHZ FZ20l
913 &) AUt Gram S4#<] E. coli HD 1012
A7 N FEE AHZ FEE 93 5o <
AHQT, Ps. putida KTCC 1644 A79] AHE F5=
o & QLo AAHACh GEbA] A A 2L
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Table 2. Growth inhibition of ginger on microorganisms used in the
experiments

s -

SEEREL

nJ

oS MAo BF7 42

obsat A7e FHAEE SDERAE AHgstel 233

Strains Ginger 1, o]& GC/MSDE £41% A#= 72} Table 33 Table
Water Ethanol Ether 49t 2t} ofge 0|59 gas chromatogram ZZ} Fig.
Bac. licheniformis ATCC 21415 N 105”18 13} Fig. 29+ 2t}
. Bac. megaterium KCTC 3007 N N 12 =
Bacteria ' 1 HD 101 N 14 18 nhe] FF 4EoR FAE IRES BT 13%2=
Ps. putida KTCC 1644 N N 12 o2 AFv|EE A¥EA, I F7{e pyridine%"—r =, 4-pi-
Veasts C- versatilis KCCM 11312 N N 10 colinegtre] &Qlxgl a1, 0]94.,] =244 12% &, 3-(methyl-
Sacch. cerevisiae KCTC 1213 N N N
Molds Asp. sojae KCCM 12705 - + +
Rhizopus sp. + + + Table 4. Volatile components identified from ginger
“No inhibition : -
, Re- Peak Func
“Diameter of clear zone(mm) Peak 4 ontion Compounds area Molecular a1
+, growth; -, no growth. No. e (%) formula group™
1 10.77 o-Pinene 1.23  CiHis H
ez %Uﬂ 2 3l 223 o) AT i3 3F FaE 2 1198 Camphene 10.06 CyHie H
8 2 o) 71 0 3 13.99 P-Myrcene 0.38 CyHy H
71 7 Sle Aoz e 4 1434 1-Phellandrene 035 CuHy H
Z59] A C. versatilis KCCM 113127 7Ho] A7 5. 1561 P-Phellandrene 23.40 glgw E
5 = 6 16.24 y-Terpinene t
o) dHZ F2E o3 5ol AAHE Ro2 ey 7 1691 I-Mothyld 06 CH. o
t}. FFole] H$ol= Asp. sojae KCCM 12705 X739 (1-methylethyl)-
Oz n o] AREE AoT oy benzene*
E_T_EET]" i . O‘EIT]‘L =)= A :}E} et . 8 1716 o-Terpinolene 008 Cuiis H
ghd, Pa dbe AEY 73X s FE2EY FvAE 9 1843 6-Methyl-5-hepten- 022 CHi0 K
24¢ AAT 7NN chss APe AT Lar 2-one
. . .. . 10 19.56 2-Nonanone 006 CgH;s0 K
conostoc mesenterozds Pediococcus ceremisiae, Lactobacillus 11 2135 Bornylene* 0.06 CiHy H
plantarum L ZE Saccharomyces cerevisiaedl T3} &) Ay 12 2153 Citronella* 0.04 CyHiO Ald
2 gae it 1 woAS = gwa 13 2207 o-Cubebene* 025 CiHy H
e dehdoha Bastel 2 dRe) duE S 14 2246 Linalool* 015 Co0 Al
a3l 15 2393 B-Elemene* 038 CiH H
olAe] A8 ANE E3lsle] B uf nlel ZbE 2EE 16 24.85 Y*El.em'er'xe* , 019 CiHa H
o ° 4] - o = 3.0 17 2641 o-Zingibirene 50.75  CisHx H
< Gram 54 Alv# S5O dig) 2 IS e 18 2677 Citral 034 CJH0 Al
0, 220 A}LH L) FoE= HZE ALR3 2EE) 19 2745 P-Sesquiphellandrene® 1044  CydHy, H
7] 6‘ 6 q_ 2].© 1/\ A 20 28.55 trans-Geramol 0.11 Cm[’[]go Alc
L ]J;;' ‘; °1 - E] :}E}LHLEA o }E]gfq 4 21 3161l Nerolidol 007 CeHiO Al
| Al Q.
el ot’_’l_' %if s -0“ H2E 82 AT W A * Tentatively identified compounds
ol it gt 298 71dE & UATk ** Alc, alcohol; Ald, aldehyde; H, hydrocarbon; K, ketone.

Table 3. Volatile components identified from garlic

Peak No. Retention time Compounds Peak area (%) Molecular formula Functional group**
1 7.72 3-(Methylthio)-1-propene* 0.77 CHsS SCC
2 14.41 Dimethy! disulfide 0.19 CH,S, SCC
3 16.80 Unknown 0.30 - -
4 18.50 3,3'-Thiobis-1-propene™ 4.40 CeHoS SCC
5 18.81 Tetrahydro-2,5-dimethylthiophene™ [ CHi:S SCC
6 20.75 Unknown 0.18 - -
7 23.88 3,4-Dimethylthiophene 0.30 CeHsS ScC
8 25.34 Methyl 2-propenyl disulfide* 12.99 C.HsS; SCC
9 25.54 Propenyl methyl disulfide* 0.64 C.H;S; ScC

10 25.91 Ethenylthiophene 0.11 CeHeS SCC
11 26.37 4-Picoline t CH,N Pyr
12 29.68 Dimethyl trisulfide 0.45 C:HeSs SCC
13 33.87 di-2-Propeny! disulfide 62.37 CeHioSs SCC
14 35.61 Unknown 343 - -

15 37.53 Unknown 3.66 - -

16 39.32 Methylthiirane* 114 C:HeS ScC
17 42,57 2-Vinyl-4H-1,3-dithiirane* 7.79 CeHsS, scC

* Tentatively identified compounds
** Pyr, pyridine; SCC, sulfur containing compound.
*** Trace
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Fig. 1. Gas chromatogram of the odor concentrate of garlic.
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Fig. 2. Gas chromatogram of the odor concentrate of garlic.
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pene, tetrahydro-2,5-dimethylthiophene, 3,4-dimethyl-
thiophene, methyl 2-propenyl disulfide, propenyl methyl
disulfide, ethenylthiophene, dimethyl trisulfide, di-2-pro-
penyl disulfide, methylthiirane 2 2-vinyl-4H-1,3-di-
thiirane2 25 FF3FEE0)IUTh SAHE HE FollA
FeFo] B2 A¥-EZE di-2-propenyl disulfide, methyl
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Hosh=s TR Aoz Azt
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fide, allicin 2 disulfide methyl 1-propyl& X u3}jc}. +
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4H-1,3-dithin® 2 B33t o™, 53] diallyl disulfide®t
diallyl trisulfide®] &=Fo] 60%S At B st
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7 FEsl] o5 ¥ wistE A AFolA di-
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allyl methyl trisulfide, diallyl trisulfide, allyl alcohol,
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Antimicrobial Activity and Distilled Components of Garlic(Allium sativum L.) and Ginger(Zingiber

officinale Roscoe)

Won-Dae Ji, Min-Seon Jeong, Hyun-Chae Chung, Sitk-Jeong Lee', Yung-Gun Chung*(Dept. of Food Science
and Technology; 'Dept. of Environmental Health, Yeungnam University, Kyongsan 712-749, Korea)

Abstract : In order to investigate the possible use of spices as natural preservatives, antimicrobial activities of
garlic and ginger, representative spices, were examinated. Distilled components of garlic and ginger were also
analyzed. Each extract of garlic was more suppressive on the growth of Gram negative bacteria than that of
Gram positive bacteria. Extracts of garlic were showed effective suppressions on the growth of yeasts. Of
the extracts of garlic, ether extract was highest among antimicrobial activities. In the case of ginger, ether ex-
tract of ginger was effective for growth inhibition of tested bacteria. Distilled components of garlic and ging-
er were extracted by simultaneous steam distillation extraction apparatus. The concentrates were analyzed
with GC/MSD and Kovat's retention index and identified 13 components and 21 components respectively.
Distilled conponents of garlic and ginger were full of sulfur compounds and hydrocarbons, respectively. di-2-
Propenyl disulfide, methyl 2-propenyl disulfide, 2-vinyl-4H-1,3-dithiirane and 3,3'-thiobis-1-propene were ma-
jor principal aroma compounds in garlic. o-Zingibirene, P-phellandrene, B-sesquiphellandrene and camphene

were major principal compounds in ginger.

Key words : garlic, gin;
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ginger, antimicrobial activity, distilled components



