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Abstract

The volatile flaver components obtained from the aerial parts of Howlfynia cordala
Tunb. by a simultanecus distillation-extraction(SDE) method and analyzed by gas
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chromatography{GC) and gas chromatography/mass spectrometry(GC/MS). A total
of 98 volatile compounds were detected. Of these, 90 were confirmed. These included
6 hydrocarbons(0.34% ), 12 alcohols(131% ), 13 aldehydes(33.81%), 1 acetal(0.01%)
6 esters({L16%), 2 acids(3.10%), 5 ketones(587%), 2 furans(0.06% ), 1 phenol
{0.18% ), 41 terpenes(53.23% ), and 3 miscellaneous compounds{0.93 % ). f-myrcene,
decanal, cis-ocimene and 2-undecanone were main conponents, To investigate the
antibacterial activity of these compounds, bactericidal effects of these for some strains
were examined, The results showed strong antibacterial activities for Bacillus cereus,
Bacillus sublilis, Vibrio cholera 0-1 and Vibrie parahaemolyticus, especially.

Key words | volatile flavor components, Howltuynia cordafa(Yakmomil), antibac

terial activity
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HAEFEESH 754 de A4 HEE Ao A58 gL ETYA OF
Haa] Yo o4 E(Houttymia cordata Tunb) 8] MWy T714E A8 7
544 A8,

SuldlY E3 oj4x dnglFos da o] HEE T2 73 M 7
2k 4 % 3} (Saururaceae) o]l S b4 2R 02 M E EEE, AR A
Adein] 4¢3 Lo o3 3oz deet FAdAAM @el AuEH gl
A 3 AE-2 57 A (family) 771 F(species) o] Hujs} o}l elel] £EHef glong,
ol & F Fidl M e B3 23 (Saurwrus chinensis, Honthgmia cordala) o] £ X511
Sl Aom ¢ A’

o] g2 FRdMe diyH AT g4y 73 aH L2 meningioma, syphilis
(" =), gonorrheal ] &), urethritis(3 W), cystitis, cervicitis, pneumonia{ 3] ),
water eczemal &), tracheitis®} malignant smallpox(2H )5 o] &5 o3 oy,
#HZ gt 2 FAEMY el dFETUS B8 A f@ae] dide] Ha
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TE o 48 §Ed 2 FARkolE A% P dPPel P oA
god olF J¥FT Hd BARE o] 48 S5 WA Baog o] Fe
delgae] 7ldsim glont, o] $rl4Es] EAS Y% 250 4 LI
SAd AP AAH D Fepa TAE o} REg Yo

et 2 drdde dA4=8e g GO GCMSE ol #8ta o) 4E e Fw4
LIl P F4% 2 54 THEHT 1552 WYY T dE 259
YFeHE =4 etal Enslna #c,

II. A5 2 3y

1. ME 3 A<k

A A8 oY 2 (Houttuymia cordate Tunb.) = 19963 68 o 71 o (5414
ZAT 2A)AM ST gl AE I A58 dgde pvdigoy, ¢
4] SDE 9o o HE4 €7498E e JALgNUA 4EEY 2
gdd el AHEEET

REFos AL 9 ol gES v Rl A% ALRE B8 A%e g4 e
Aler sl A MERCE, SIGMA, PFALTZ & BAUER, CHEM SERVICE, TCI) #&&
Tt AlgdtEen, 084 AEd AEE ¥l 2 diske 2T DIFCO(U.
SAMAF ¥ TOYO(Japan) At A &€ TY&ke] Ag-8t4c).

2. A& FH-3+%(SDE : Simultaneous distillation-extraction) 22| &
o] 83 F'd4 ¥NALY +F

oj|xa] 45 0002 v E F FH 5 LsLel 3 diethyl ether 100miE



H % e Likens® Nickerson™ SDE 43| (Fig. 1}8 o] #8ie] 247 Fot 25
BlEn, 47 23L& A AE2(185kg)E 25 ARE 7] wEsa o] ff S
F8 AP P48 FEE 248 Hild Uy EEEIEM 4-decanol
(100ppm} 100pld ¥ 7&xicl.
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Fig. 1. Simultancous distillation-extraction apparatus used for the extraction of wolatile
flavor componanis.

3. GC% GC/MSE o] &% L4 S48 £4

o4z E 2FE ¢4y #43 FH L gas chromatography(GC) 2 gas



chromatography-mass spectrometry{GC/MS) ¥l 2# A} GCE fame ionization
detector(FID)7} 28 Varian model STAR 3600 GCE AH&8tled, column®
HP-5 crosslinked 5% Ph Me Silicone cappillary column(50m lengthX0.32m idX
L05um film thickness, Hewlett-Packard Co)& AtE8l5t)l. Oven £5& 50T
283 AAF 200077 2C/minZ 23 200T44 3023 fAA32, T4
T R #27] 25 3 23004 260C2 S Carrier gast L §FE 10
mé/minE 3o split mode(ratio=20: 1)2 A|E 2ulE F+Y3tsich

GCoiM #d o JEEs 9¢ 542 A4 GC/MSE HP model 50897 mass
spectrometerst S13H E HP model 5890A series II GC® AHE#3on, column}
oven® 2§ 7€l 2L 47) GCoAM S FYHA A3, cardier gas2E helium
& AHEERE o MS2| Electron ionization voltage'™ 70eV, electron multiplier voltage
= 2000V, 22l MS scan ranget 30—500amuE #hEc)

GColl 4 £28 2z peaks] H¥& FYUH =iy EEFEe o5& AT
% GC/MS £+ HE2N e Y8 mass spectral datast 8] @#ed A gan, 2
FHgl FH L NBS 2 Willey librarysl =l8hsich

4. Antibacterial activity2] H4

of dx A4ee] Mgy 9oL o ALY A= 1530 HUY F
FATCC 3 &2]5 : Table 2)F ALt 49 Al Walze AT ac
tivation®™l £ tryptic soy broth(TSB : Difeo) & AMEStl2, $7 84 &34 00E Mue-
ller-Hinton agar{Difco)& AH&-8tH=H, Vitvio perahaemolylicus Sb Vibrio vudnificus
gt Z& THY dAdo= 3% NaClo] #7218 w8 Ap8-sled.

HEd B4 589 YT HH92 Baver of a9 disk Sabge] wa 3%
Sk ofdxs] MY VAR FE2B oA dFH oA disk(2A 80
me, 5% 10om, Toyo Roshi Kaigha, Led) & 1X10°CFU/miE =39 2 B84 25
g 0.lmdy] FHUSA =X wizlo] F3 370 18413 o F3hsic), o] of
ethers] E2A disk® 272 Algsisch fYE F&E2 2 HY4 T4



¢ SFE9L disk ¥ @29 clear ronedl 712 YA

m. 2= 9 23

1 #e4 1489 54

SDE S%ol 83 oj42 A4yaiy ozl §gd 94 Fags 58
EUIERE 1D glen, AR(185kg)ed e 1E S iAol 448 01629
(0.000% ) o] 1},

o] HiWd BI1EEE GCE o4, ¥t Y2 gas chromatogram® Fig. 29}
wlew, ¥28 c%F 987 peakT 90708 HEFeo| ¢4 AFE PEd o
& 5eof #H
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Fig. 2. Gas chromatogram of the volatile flavor concentrale oblained from the aerial parts
of Houtfuynia cordaia. Peak numbers corespond to those listed in Tabile 1.



Table 1. Volatile flavor companants in the aeral parts of Houtfuymia cordata

No  Compounds RT Method Area® |[Noo - Compounda RT Methed Area®
1 3Butere-Z-0lZ-metiyl 314 MS 0009 |51 Endobornyl acetate 44.05 GCMS 0.054
2 Aceticocd ethylester 348 MS 0012 |52 2-Undecanone 4472 GCMS 3684
3 1-Penten-3-ol 502 MS 0083 |53 Thymal 45.15 GE.!I.'IE t
4 1-Penten-3-one 516 MS 0035 |54 Undecanal 45T 0.867
7] furan 564 MS 0025 || 55 lsoterpinolens 4640 ME 0.363
6 (E entenal 758 MS 0005 | 56 MW 4687 MS 0.103
7 \Z)-2-Penten-1-01 818 MS 0068 |57 Citronellyl acetate 47.76 MS t
8 Hexan 963 MS 0373 |58 Neryl acetate 48.80 GCMS 0.068
0 1L1-Ivethoxy ethane 1024 MS 0.013 | 59 Geranyl acetate 4955 GCMS 0.958
10 -2-Hexenal 1219 MS 0090 (|60 2-Dodecanone 5012 MS 0042
11 {2)-3-Hexenal 1264 MS 2985 |61 uwnknown 6051 MS 0017
12 (Z)-3-Hexen-1-0l 1314 MS 0010 |62 Decancic acid 5093 GCMS 3.102
13 (E)-2-Hexen-1-0]l 1339 MS 0034 |63 unknown 5148 MS 0.094
14 1-Hexanal 1352 MS 0035 |64 unknown 5169 MS 0.088
15 Nonane 1557 MS (.065 | 65 2-Dodecano] 5205 GCMS t
16 2-Methyl-14-hexadiene 16.29 MS 0.078 |66 Eugenol 5221 t
17 o-Thujene 1765 M5 0028 |67 Dodecanal 52.68 3325
18 @-Pinene 18.20 GCMS 0.881 [ 63 trans-Cary hiullene 5341 0027
19 Camphene 1931 G 0307 69 aryophvilene 54.21 EE['IIZJMS 2.778
20 Pheilnndrene 2106 S 1003 |[70 arnesens 55.92 5 0181
21 B-Pinene 2137 GCMS 0885 |71 o-Humulene 5647 M5 0217
22 pg-Myrcens 2225 GCMS 2796172 B-Selinene 5685 MS Q077
23 ] furamn 2263 MS 0032 |73 ﬁj}:lﬁmjﬂthiut BE20 MS 0682
24 o-Phellandrene 2335 GCMS 0024 |74 Tnde::anme 5823 M5 2014
25 4 -Carene 2364 GCMS t |75 Germ 52.21 MS 0959
26 o-Terpinenc 2426 GCMS 0.255 | 76 Hwl St pbd 5981 MS 0178
27 p-Cymene 2484 GCMS 0.039 |77 6-Cadinene 0GR MS 0051
28 dl-Limonene 2520 GCMS 0456 (|78 a-Muurolene GLOS MS t
20 cis-Ocimene 2575 MS 12206{79 4-Octen-3-one 6230 MS 0.096
30 trans-Ocimens 2653 MS  (0.857 |80 Nerolidol G277 MS 0018
31 y-Terpinene 2747 MS 0487 |81 Dodecancic acid 6317 MS t
32 g-Terpinolens 2978 MS 0.210 |82 Palustrol 6383 MS 0012
33 Leddt} 3044 GCMS 0337 183 mﬂmﬂ 6436 MS 0016
M Nomnal 2TE MS 0156 | & et nbcor ol el 6477 MIS (0588
35 2Phenylethyl skeohol 31656 GEMS  t | 85 Tetradecanal 6557 M5 0308
36 26Dmethlopdobeand 3229 MS 0053 | 87 unknown 67.06 MS t
37 ol 3363 M5 0060 | 87 as-Asarone 6794 MS 0074
38 Th 3393 MS 0017 | 88 o-Lopaene R8T MS 0.063
39 gs-p2Menthen-lol 3475 MS 0012 |89 unkmown 69.86 MS i
40 Alloocmene+Bomeol 35.72 GCMS 0.205 | 90 Famesol T0.78 GCMS 0.108
41 Pl 3661 MS 1401 |91 Caryophyllene I 7152 MS 0.014
42 L-Decapel (lntermal 51 3697 MS 0,006 [|92 unknown 7214 M5 0066
43 n-Terpineol 37.56 GCMS 0.091 |93 unknown 7406 M5 0.062
#4 Decanal 3849 MS 25245894 1-Hexadecanol 7557 MS 0.017
45 f—%}'dptlt[ra] 3990 MS 0208 |95 unknown. 7671 M3 0012
46 (Z)-Citra 4115 MS 0.009 |96 Hexadecanal 772l M5 0394
35 BV 5 Decenal 4350 MS 003 |95 USeriimem 1985 M3 b
49 os-- |acetate 4275 MS 0,065
50 1-De 4310 MS 0.986




Sold ovle HEE EF¥ 29 ketone®(587%)7F 5%, acetal F(0.01% )7}
1F, hydrocarbon# (0.34%)7F 69, furan®(0.06% )7} 2F, estersH(116%)7} 5%,
phenol #(0.18% )7} 1%, aldehyde5(3381% )7} 13F, acid®(3.10% )7} 23, alcohol
F(131%)7} 128, terpene 7 (53.23% )7} 418, 28]2 7|el{003%) 3B eI8ic), o
A T4 EEL HPS columnoll M REEE £22 Table 101 Yehlglen,
o Flef A 2} 1R Al E e $@E A peak areacl Y 2F A2 9] peak area
percentage YER $id

FHE A9 $PIHEEE 7 e €8S U 254 terpened 5EE
&< monoterpene® 27%, sesquiterpened 16%, 212]1 diterpene®] 1FLE o
Folx Qlfich o] terpened HYEFEL ZFHEAM £F g5 3loen 289
Age] Az ol =9 A7} Felal7] g 15e] AAAGAA )
% (ex, allelopathic agents, antiherbivore agents & antimicrobial agents)& 7}aich
B 4ge 227 3seAm g}

Monoterpene®l 2 sesquiterpened SFESL vt TEH S A4 I8
of 4 £ wHEHjA=H, B8 monoterpenE 9T, §AF U YAPA L v
Z0 4FEH ALy AAFE 71 slepigie] o F @4lol FUEa e AR
%" ol 422 5E #9H monoterpeneZ| B 71 B YFE 89 HNe B-myreene
(27.961% )2 cis-ocimene(12.206 % 2] 21 2.9, terpinen-4-0l(1.401% ), B-phellandrene
(1.003% ), a-pinene(0.881% ), P-pinene(0.865% ), frans-acimene(0857% )= A3k
el 313, 3 FN=E y-terpinene(0487% ), dl-limonene(D456% ), isoterpi-
nolene (0.363% ), camphene(0.307% ), o-terpinens(0.255% )% a-terpinolene{0.210
%)Ee| &3=elFc)

ol 429 Hd4d LrAEF 71 & SHg ¥ acyclic monoterpene?! my-
reene AF 2 Wol 43S 40 g E Ao QoA Yo, Ginger™, Artemisia
s, Pomcirus irifoliota™ 9 Fatsia” oM % 94] golslejzl v gle Agelc)
of4dzel Mg PrldeAA olfis] #9208 monoterpene® F carene, p-cymene,
limonene, myrcene, pinene®t terpinolene2 T F % 4 3& A3, terpinen4-ol
T g-pinened ‘34 repellent E4-F 7l Hoa gujx gon” ® linalsal,
f-pinene, camphene®t bornyl acetates} #-2 #ol7|5 & 2+ monoterpenes) 3§



E85= 239 A9 oo g A BEL VAE oz daix qg”

Myrcene, imonene, a-pinene, B-pinene™ -2 9717 monoterpene®] B35 5 9
4§42 monoterpene cyclases reaction®] 2# Yelrl=dd, o] w84 GPPE
WA tertiary allylic isomer?! enzgyme-bound cyclinalyl pyrophosphate(LPP)E o] &
Sh=l 3 o] G2 gk, LPPS ol &8hs cyclization®] B H ol 27003 enzyme-
bound o-terpinyl cation€ %437 #% T2 o|FFUAM Y eyclizationd 2ol
2=

of g oA Ll #eE 8¢ sesquiterpene® HTEFL Pcaryo-
phyllene(2.778% ), germacrene B{0D.959%), pi-bicvclosesquiphellandrene{0.682% ),
a-humulene(0.217% ), p-farnesene(0.181% ), farnesol(0.108% ), f-selinene{D.077% ),
a-copaene(0.063% ) and &-cedinene(0.051%) So|gich,

Sesquiterpene® F 7} 2 ¥ & 29 caryophyllene® 3= &of B $ repellent
9 antifeedant €49°] 22§ # 3125, sesquiterpene alcohol®! farnesol & phytotoxic
S48 7H3 Hez @A Ak TH 5-cadinene, Bcaryophyllene, n-copaene, f-
selinene®t &€& R713 sesquiterpened BT-EE L allelopathysd $ o)A gl
oz ¢=A ok’ = oo H20H pfarnesened SDE 3o} GC 2432
Y42 A GV EHLE farnesol DRE] GG o s S0 ¥ g salinened 42
ele] T2 AFERY $A"Y F4Ro s ¢# R gl Schizandra chinensis
Bullion"™, Artemisia apiaceae Hence™ 3t Eucommiae wimoides Oliv"1 M E 08 )
& gEeln ;

oldxel Md B7EET F ¥ 58 BHFE AASE $759 aldehyde
€ decanal{25245% ), dodecanal{3.325% ), (Z)-3-hexenal(2.985% ), undecanal(0.
BET%), hexadecanal(0.394% ), hexanal(0.373% ), tetradecanal(0.308% ), nonanal(0.
156% ), (E)-2-hexanal(0.090% ), (E)-2-pentenal(0.025% ), (E)-2-decenal (0.022% )=
22 alkanal® 755 alkenalf 4F 0.2 F4 o)A 21} ol & aldehyde T he-
xanal® (E)-2-hexenal, 22|32 alcohol®F (Z)-3-hexen-1-ol, (E)-2-hexen-1-ol, 1-
hexanol® £ C, S19HE 52 o 29 2ub4t =42) Y59 linoleic acidv} linolenic
acid§ EYE EES Afito] bt ol M HF2 AP FAAL lipoxy-
genase ¥ hydroperoxide lvase2} &2 Hio 2ld 4siA o2 Ha=o g4



o]zl Aoz Healch

Decanoyl acetaldehydew o422 S33q vlg@is HEdE AYEE @84
glert o] Sighg& 55 EotAsle] g4 ol U&s Reso] o E SHEE
2 HYHE Aoz vy gl o #AFYEo| Befieo] HYs o BHE
2 oy #9E ketoneF F 2l 2-undecanone(=methyl-n-nonyl ketone)o] &2
qlct.

E olfle] 98 1F 9 phenolfil 26-bis(1,1-dimethylethyl)-4-methyl phenol&
W2 AMEE diethyl ether25-F 7|9d 328 By,

ol Hol| B¢lE ol Hud ¢ AEF gpi-bicyclosequiphellandrene, germa-
crene B, S-cadinene, m-muurclene, nerohidol, palustrol, spathulenol, cis-asarone, o-
copaene, neophytadiene§€ $H4 3 F(1088)"2] of 2 My A& i |7
e San=a) gL HEEH, B9 terpene® £ diterpene -+ neophytadiene
o] Hgos AU

2. 9284

ol Hud S714E wSEd 08 YT EEL 155 S99 A oA
ZAHAHE, olEF 58V, cholerae, V. parahaemolyticus, B. cevensS} B, sublilis
diH 282 A34E 94H3 HAsfjsie ez e (Fig 3)

FTATF fF o] R ALY YR FE2E9 AHEL= Table 24 e
Wsledl, 2 ATE V. choleras, V. parahaemolylicus, V. vulnificusSt T2 Vibrio &
# B. ceveus, B subltilis® ¥& Bacillustof dfHxe 28 $o8488& Ushdigia
o, Staph. aurens, Staph. epidermidis, Corynebacterium xerosis, L. monocylogenesSe ¥
£ FEE AEH Fxe £498 Jehizia, Sk dysenteriaest Y. enlerocoiiticacl] 4
= e G448 vehdisic 9de) E coli 0157, 5. typhi, Enterobacler cloacears}
BE FEL o492 HWY 971498 ¥EE A4S AL 4



Flg. 3, Antibacterial activities of volatile flavor components from Howttuyria cordata against
V. cholerae(1), V. parahaemolyticus{2), B. coreus(3) and B. subtiVs{4). S, sa-
turated disk with sample © B, saturated blank disk with elheor

Table 2. Anlibacterial activities of volatiie flaver components from Howttuynle cordafa
against lest strains

Diameter of

Strains Source G o ey
Bacillus cereus ATCC11778 19
Bacllus subtilis ATCCB633 16
Corynebacterium xerosis ATCC9755 14
Enterobacter cloaceae ATCC13047 .
Ezcherichia cali OI57 E32511° =
Listeria monocylogencs ATCC15313 14
Satmonelln typhi Isolates o
Shigella dvsenteriae ATCCaTh2 12
Slaphylococcus aurens ATCC25923 13
Staphylococcus epidermidis ATCC12228 14
Vibrio cholerae O-1 lsolates 19
Wi Javahoonlilitn ATCC2T519 16
Vibrio vulwificus lenlates 16
Yersinia enlerocolifica [solates -

a . provided from College of Veterinary Medicine, Gyeongsang National University,
b - no inhibition zone(8mm, disk diameter)



22 Edc mEwl WHd FFa asert vl gl e A yE
e Aem g wlol™ e AFAEe) G4A g WA e
2E das gHEEY @A FEE ¥#1

U E NUNSe) agadd B pab @Ae ™ o2 gy 948
o] P Be 2nE ol Ao g dFe|ch wepd £ dFE BN 4
z3) P94 T3 A |5 YFPAES HFE, eyt STRAEE TlE=
E43 AN olEs FFAEAM £E8 71U & U Hez YAsalg.

v. 32 2

oAz A4Ns w4 ¢ 248 1539 FUY CA4EE AR =
g5 92844 /M9 A &R 2

L 844 $714E B4

ol4E #A4RS SDE WHe s 224 Hdd $714EE GO GC-MSE ° &
gho Bae Bsl of 08714 GC peak® 0071 HES Sldided, 2 HES
& 28 2 ketoneF(5.87% )7 5, acetal F-(0.01% )7 1F, hydrocrbenti (0.34
%37} 6%, furan(0.06% )7t 2&, esterF{116% )7t 6%, phenolf(0.18% )7+ 15,
aldehyde#(33.81 % )7} 13%, acid 7 (3.10% )7} 2%, alcohol (1,31 % )7} 127, terpenc
F(5323%)7F 41%, 2] #1eH(093%) 3% o192, Qe AEE MY =L %
22 ¥ A2 acyclic monoterpene$ €1 myrcene(27.961% )<] 315t

2. 54 g 48s] g4
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e o5F 28 V cholowe V. porahaemolyticus, B. cerews® B. subtilisol 4
259 A% MHAnr) dAs Jeldo
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