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Abstract

Dumebuchu (Allium senescens L. var, senescens) has a peculiar and long-lasting odor that resembles the flavor of garlic and onions. This
study was conducted to examine the volatile compounds of essential oils extracted from dumebuchu. The essential oils of dumebuchu were
extracted by hydrodistillation using a clavenger-type apparatus and analyzed by GC-MS. A total of 25 compounds were identified in the
essential oils from dumebuchu, Among sulfur-containing compounds, 4 disulfides and 3 trisulfides were identified. The most abundant
sulfur-containing compound was 5-dimethylthiophene (peak area 41.15%) and the second and the third most abundant compound were

dipropyl disulfide (18.91%) and propyl allyl disulfide (12.23%), respectively.

Key words : Allium senescens L. var, senescens, dumebuchu, essential oils, hydrodistillation, sulfur-containing compounds

THlancaster JES} Kelly KE 1983), H5 o F2 34
etaigtEe] £ ATAE Hpic WHo R EAES ),
sulfoxides7}  71.8%= 7P Bgton

S-2-propenyl-cysteine sulfoxides7} 23.2%
S-1-propenyl-cysteine sulfoxides”} 4.9% 3= vk 8hazl
v} 9t} (Yoo KSS} Pike LM 1998).
i Wstylo] thAAl A&Eol TR F(Allium senescens L. var,
[S-alk(en)yl-L-cysteine w . - = y
senescens) = RSOl Hlste] Qo] FH ZAm, o] wuj
o A 54S AUD 9T o] ekl SFrela
weelet. FHRRE MEEG U8 ol 9 Al ok
How olgd shev], Wi 9 PR W] Moz
© AN & HEATelt THREE AAe AU
Battel FRFFANN AANER $HE v} YO LHKoren
National Arboretum 1997), HZoll= FH¥59 Auj7l Azt
35 13e FUOE olRolAL YoH o] AFiAR
2837 99 welol BaHoR Amsa g,

3R 2Ee] @] dATdie F5d gig A7 2t

L ME

- . S-methyl-cysteine
Allium X8 z7o] A8 allinaser} ] 3)uA slghEel e

S-alk(en)yl-L-cysteine  sulfoxides(S-methyl-cysteine  sulfoxides,
S-propyl-cysteine  sulfoxides, S-2-propenyl-cysteine sulfoxides,
S-1-propenyl-cysteine sulfoxides)ol] Z-g&3le] EA2¢] 3|dbAg
dFs=S AT
sulfoxide lyaseli= pyridoxal-phosphate-(Pxy-P)-dependent
enzyme©| ™ ¥-FoX FZH alliinase®] 74-¢ cDNAE 47671
ojluficito g o]Folx Ui HAFFL 54083 Dal® U},
nls 2 gldld FE3F alliinased] o}n|=AF  sequence®}
66-69% FUe AR HIUHGITH(Manabe T 5 1998).

Iy FgsEY AFA] Salk(en)yl-Lcysteine
sulfoxides®] &7 2 FS glium A& 5 ug th=

Alliinase

1

*Corresponding author: Mi Sook Chung, Department of Food and

Nutrition, College of Natural Science, Duksung Women' s University,
Seoul 132-714, Korea

Tel: +82-2-901-8590

Fax: +82-2-901-8371

E-mail: mschung@duksung.ac.kr

7P @ol o FolA Sl=tl, Park ER 5(1998)2 n-pentanedt
diethyl ethere] EFaTE Hre) NEH PIHRE A
SNSHFELAE FEAAS Wl T 65T A2 It
dem™ o] 7}2H|, dimethyl disulfide, dimethyl trisulfide,



144 <0| -ujdg - Hojs

trans-1-propenyl methyl disulfide, trans-2-hexenal, methyl allyl
disulfide =02 1 FHpaFol =ESkttal Huskold, Zvhad
Akl wE R A frisitEe 2491 flekd
n-pentane®} diethyl ether®] ZF-8ulE AlS3l FE319S
u, dimethyl trisulfide®} methyl-(Z)-propenyl trisulfide®] ¥}
o mton PrpE AR H3oAE o] F A #Yst
5ol w7t A ZAEHUCY dimethyl disulfide S
Z7Vet gtk AAIEATHHan B] 5 2005). A %H-Z(garlic
chive) A F7|HESZ  monosulfides, disulfides 2
trisulfides7} Q1= disulfides (dimethyl disulfide, allyl
methyl disulfide, allyl disulfide)oll ®]3}e] trisulfides (dimethyl
misulfide)=  FHEvrel  WEFHE  fuske WS
Digphorina citridl] W3 725 FJAAAE €k A g7}
Actal B3E vl QIckMann RS 5 2011).

FoFEFo gk AT ZE  proline, glutamine, valine,
leucine @ threonine®] A FH|FEZFo FQ oju|ito g
H %0 (Chung MS®} Lee MS 2001), A Frl|i o] &k
71885 diethyl ethers M2 3t A&FTHRFIHOE F
Z39S o FsletEe] Alde Alsel $AAR AlRA
77y 9% 3} 4%F0] FAHArHLee MS9F Chung MS 2001). F
W2zl Aul  WHel  wE  ¥7]E solid  phase
microextraction(SPME) WPHO 2 &39S ), o7tA] sh3ks)
gt&Eo] olEQly I 7}24 dipropyl disulfide, propyl allyl
disulfide®] g#Fo] =21 carboxen/polydimethylsiloxane
(CAR/PDMS) fiber7} $&3leteE F&o] F&A 9o a3
of, mgF Hdelkes B eAolA AlEk AlSolA terpene
shetEo] o Bol ¢l HaEQ{tHChung MS 2010).

218 2180 FFH Hfr(essential oils)i= TFESE m|AYE|
3l shate| 2o} A& (antibacterial activity)o] de] LA glo
o old3 AHHKE gelatin-chitosan biodegradable filmol] &3+
ste] AT o XA HEs= dF(GomezEstaca | T
20107F A= Ha glek FFek F7)7F fARE Sl
BAfre olef 2 BFHoR fgsto] AFg AYES T

T1E Aol Pseha dFsn qirh AEaA T

i)

9]
Al

= A =
g AR FEUHC ue B s won 2Ed
2ol BRIl 2= FAHY v Ase A Hwd
FEPHA O oEstns F2UER, 418 55, 29
AFAFE 2 SPME FF 59 TS FEHo] Al=HIL
Ao (Kataoka H 2000), FfF29 FE& HAMe 757157
FEWo| o8 gt} mEhA vl f AFE A9
THREFY ARE AFAAAL 5o FHom 1 &&
TE Eo|7] Sty ) we HE Zavt k. dAt
A FF75F FEHORE FHRF HRKE FE3 I
A AR BES AR AT RuEA oot uEiA B
AFolM e FuiEFe ARE F3715F FEHLE 33
3 T 3 due Bt fElvEtelA AuiE e
171 $18k 71z218

TR AE aARAY] &8s Eo
3]

FRAFzAE A 28D 25 2012)

13
13

. 22 3 %

0

1. FHEFF

Aekse n3gwolA =4 Apigt FuRFE 20109 49
of Fgate] Aa= AREstlth FHlRFe] Wi dole 27
cm, YH] 8 mmZ duk FFRETE 331 AH Fejor, ¥
HRE AASE o BAE s=2v FEERE 33 A &
7hdate] A EES 48] AAg 244 SRR 33 3
T S SZAZAZ7)(Wshin Lab Co., LTD)oIA B2 71x3}¢]
A F20l o] &3kt

ol
ro, 4y

2. 75| SRFEH ot 7 FE

Al FHlEEe] Hfol e I
537 SHRFEHOR I PR
o Af FE AMEE 23 SRS 308
ool ES £ e g B2Ae 93] AAS § oo

=

A% AZ 150 g& Yl refrigerated circulatorE F3}e] WYzt
FE THOHA 2A3F 302 Bt 7] SRSk FE3IS
. 2% AR Tr NasoE k] WAml 124
A sl dEsE £e AN T BAA olssk,
59 2|y 2ZEL 0067w/l

Aol g AR AL 5973 mass selective detector7} 7
2hel Agilent 6890 gas chromatograph(Encino, CA, USA)E ©]&
3ttt A+ dichloromethane(Sigma-Aldrich, CHROMASOLV®
Plus, St. Louis, MO, UsA)e|| 3|Aato] F=¢iatlon, ¢C AH
2 HP-5MS(30 m lengthx0.25 mm id., X025 #m film
thickness; Agilent Co,., Palo Alto, CA, USA)S &3¢l O
B 2Es 50TelM sEF FA F 220C7H] £ 2T F
SAAA 220ColM 5B FA FACE Injectors 2007,
detector= 250CE 3}$C ™M carrier gast heliums ©]-83}%]
I &L 1.0 m/min2 FA38FYCE. Mass selective detector
o] o]23} oUYA|= 70 eV, scanning mass rangeT m/z
33-3300.2 3},

o]
]

X
Honr

||:| A M

ity 429

ol

TS ARolM el 7 IR RS Mol datd
on-line computer library(Wiley 275, Agilent Co., PaloAlto, CA,
USA)©] mass spectra®} H|wdto] glshoiet, mgh oA A
o] retention (RIs)=
n-paraffins(Aldrich Co, Cat No, 29850-6, hydrocarbon C5-C30,

indices external  references=



Milwaukee WI, USA)S o]&3}le] T8} & (van den Dool H9}
Kratz PD 1963), &8l A& Ri¢} H|wsle] &olsint
(Kondjoyan N2} Berdague JL 1996).

N, Zap % oE
1, X SHEEo| & 3A ME et

=,
AR FE2 LA
e ARE GOMSE AT Ad, F 92.34% peak area’}
=P o, o] 7kt FEsletEo] 80.33%= 7 WL
Gl 9.23%, HE23F 249% 9 SHB|=F 0.20%2
YedTHFig 1), TR UAE RS SPMER FET
749, bipolar fiber?l CAR/PDMSE AFE3}1S uwf §33lstE
o] 84,47%-85.52% QA2 non-polar fiberQl PDMSO|A]
= 66.89%-69.36% WEMIL(Chung MS 2010), diethyl ether &
3o Ao M ARdA 3.38%, TURAIFIA
1.33% el¥n}l glth(Lee MS?} Chung MS 2001), 3o 3
A frIsE S 82 253198 W SEsE 88.63%,
alcohol5# 2.37%, aldehyde 6.19%, esteri+ 2.41%, ketonefF
0.15%, $HALSHE 0.19% 9 7S 0.06% = 3Act
il Han B 5(2005)¢] Halgtloy REE A&EF3IISRH
FEHAE FE39S o FYsIhEol 73.78%Park ER 5
1998) EIHAThHE Baux St} webx AEAES] A

g FEh uEt dFstdE ol AU e 24 %
]

1

2. Mull FoIFFS 3gd 42 =4

wA g FeRze] d4g BAs Ad & 5%
Hiol elEiglon] of 7he 3 =5
3%, g@straR 103 % HEIRF 4% FFE AT (Table
1. $HE3lstE 712u  5-dimethylthiophene®] peak area
41.15%=2 71 o] &el =H%loe™ dipropyl disulfide 18.91%
9 propyl allyl disulfide 12.23% o2 1 $hafo] @odth &
gk disulfidess 4%(33.55%), trisulfidest= 3%(5.63%)°] 231
Rk, B4 gre] FEwEel me Tl BHeE
2 FEsEe TRV dEA BaEHJYE, diethyl ethers
gz st AESRFFHOR  FEF OGNE dWe
1,2 4-trithiolane, 3-thione carboxylic acid trimethyl silly ester”}
T2 shElslgEool|9l o, SPME Mol M+= dipropyl disulfide
7F F2 g333ER YEeEldthlee MS®F Chung MS 2001,
Chung MS 2010). o]9} o] Fu|R3 o] &7 F& Wy
uel o RS T ) AR 24T el
Oe ofe e FEhe AHdxe A 9 f718
W AR Fell odittal dSdEd. &, #5715 F FEH
ogte] F2d Aie AR Qlste] IR WPl

T FHESERE S55 YR HuN 82 24 145

7Fs3skal, diethyl ethers} & SrjE 0|83t A&LEFTHFEH
M= dAelel F71-8uel ofgh 7%
SPME WHH oA+ headspace 7|5 fiberd] A7 B2 o
Aol ogh F7IgRe 2 Ee HEPo|l HisEY] di
o 7] Aol 24 el vEA A Hrkal A

AR ASEoIA ElE 8% IFSEE FolA,
2 5-dimethylthiophene, methyl propyl disulfide, dipropyl
trisulfide®] 3% diethyl ether® §vj2 3lo] AESHFEH
o I s FF F FuFFAM FRAHUAtLee
MS$} Chung MS 2001), SPMEZ %39S ujs & 230
A Eeld gx sstelgE 71e-u|, methyl propyl disulfide,
propyl allyl disulfide, dipropyl disulfide, methyl propyl
trisulfide, dipropyl trisulfide®] 5%o] &<lE¢JtH(Chung MS
2010).

g Agold Furze desdoR Y fAD B
F9 A9, A F713HES n-pentane¥} diethyl ether?]
EtaulE ALgSte FEIYE wl dimethyl trisulfide®}
methyl-(Z)-propenyl trisulfide®] $t&Fo] F=FTHHan BJ 2005).
B0 e Iy REEE Fe ATAE
S-methyl-cysteine  sulfoxides  71.8%,  S-2-propenyl-cysteine
sulfoxides 23.2% 1|3l S-1-propenyl-cysteine sulfoxides 4.9%
7b FEAh RaE gtk (Yoo KS€} Pike LM 1998). Pino
JA To0De F59 Y RS BvlE o83 SRFE
Hog FE3AS W, F 3659 FIsFEC] P on
o] 7} tisulfides 115, tetrasulfides 6% % pentasulfides
2%0] FFHEHNSS Husry. 3§ AYFE-F(garlic chive)
¢lollA]  monosulfides, disulfides 2 trisulfides7} Q1= ATt
(Mann RS 5 2011), 33}5HE 7128 3 dialk(en)yl trisulfide
+ SPME fiberol]l Z FabelA| gEthal HaEe] QlEt
(Keusgen M 5 2002) F57|5FHOE FE3 B AlRolA
methyl propyl trisulfide, dipropyl trisulfide, propenyl propyl
wisilfideo] el Hc), FoRel Y BYTFRY =
4w geke ek dae] A4 ARl 33U o
2hA SHgslghEel vl tEA lES & qrh

Tl geld RstEe] ¥ 23S durd
(Table 2), 2 5-dimethylthiophene®] &7]+= ‘“nutty sulfury’
2 FH M, methyl propyl disulfide= “sulfurous, alliaceous,

T
¢
ol FE;
ofl -
o |
2
e
i)
=

N e
fo 32

radish” 2, allyl propyl disulfides= ‘“alliaceous garlic green
onion” 2, trans-propenyl propyl disulfide®} propenyl propyl
trisulfidex=  “sulfurous cooked onion” 0.2 UYERJI Y& &
Aot} mEst dipropyl  disulfide™

fresh, green onion” 2, methyl propyl trisulfides

“sulfurous, alliaceous,
“sulfurous
onion garlic green metallic’ 2, dipropyl trisulfides= “green
and onion-like with slight tropical and vegetative nuances’ =
BARSHE A&E-o|th(Steffen A 1969, The good scents company
2011).,

welyl 2 7ol EAA 3FeHE<l allyl compoundE -
EoFA3}e] transformation productsE AJAJsthal HarEo] g)
=dl(Lanzotti V 2006, Yu TH 1997), ¥ ATollA allyl 3}5HE
2% propyl allyl disulfideRt ZIHAT} 2T Aol oJ3tH

Korean J. Food Cookery Sci, Vol 28, No. 2(2012)



146 =0 wye Fois

Table 1. Possible volatile compounds of the essential oils of aumebuchl

Possible compounds R Identificationa) Peak area % Reference“
S-containing compounds
2,5-dimethylthiophene 856 MS/RI 41,15£4,01 2
Methyl propyl disulfide 913 MS/RI 0.17+0.01 1, 2
Propyl allyl disulfide 1048 MS/RI 12.23£1.01 1
trans-Propenyl propyl disulfide 1096 MS/RI 2241014 -
Dipropyl disulfide 1107 MS/RI 1891191 1
Methyl propyl trisulfide 1150 MS/RI 0.10+0.02 1
Dipropyl trisulfide 1350 MS/RI 3.29%0.03 1, 2
Propenyl propyl trisulfide 1318 MS/RI 224%0.16 1
Aldehydes
2-Methylpentanal 660 MS 0.01%0.00 1
Hexanal 800 MS/RI 0.27+0.02 1
2-Methyl-2-pentenal 838 MS 0.01£0.00 1, 2
Hydrocarbons
3,7-Dimethyldecane 1062 MS 0.01£0.00 1
3-Methyldecane 1073 MS/RI 0.02+0.00 1
Dodecane 1200 MS/RI 0.01+0.00 1
Tridecane 1300 MS/RI 0.12+0.03 1
Tetradecane 1400 MS/RT 0.21%+0.00 1
Hexadecane 1600 MS/RI 0.78+0.03 1, 2
Heptadecane 1700 MS/RI 0.58+0.06 -
Octadecane 1800 MS/RI 327+0.11 -
Nonadecane 1900 MS/RI 0.91£0.05 -
Eicosane 2000 MS/RI 3.32+0.35 -
Terpenes
Sabinene 973 MS/RI 0.03£0.00 1
B -Myrcene 989 MS/RI 0.01%0.00 1
8 -Ocimene 1044 MS/RI 2431011 1
Camphor 1146 MS/RI 0.02£0.01 1
Total  identified (%) 92.34%8.06

1)Average of the relative percentage of the peak area in the MS total ion chromatogram (n=3).
PRetention indices were determined by using n-paraffins (hydrocarbon Cs-Cs) as external reference,

*Tentative identification was performed as follows; Mass spectrum (MS) was consistent with that of the Wiley mass spectrum

Packard Co., Palo Alto, USAland retention index(RI) was consistent with that found in literature,

“1: Data from reference of Chung MS 2010, 2: Data from reference of Lee MS,
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Table 2, Odor description of sulfur compounds identified from essential oil of aumebuchu

Molecular S 102)
Sulfur compound Formula ) Odor description”
Weight
2,5-dimethylthiophene C6H8S 112 nutty sulfury
methyl propyl disulfide C4H10S2 122 sulfureous, alliaceous, radish, mustard, tomato, potato and garlic
allyl propyl disulfide COH12S2 148 alliaceous garlic green onion
trans-propenyl propyl disulfide COH12S2 148 sulfurous cooked onion
) L sulfureous, alliaceous, fresh, green onion, scallion and metallic with a
dipropyl disulfide C6H14S2 150 ) )
slight tropical nuance
methyl propyl trisulfide C4H10S3 154 sulfurous onion garlic green metallic
propenyl propyl trisulfide C6H12S3 180 sulfurous cooked onion
sulfureous, alliaceous, pungent, green and onion-like with slight
dipropyl trisulfide C6H14S3 182 pung 8 8

tropical and vegetative nuances

V Data from reference of Steffen A 1969,

? Data from reference of The good scents company 2011,
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