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Mie-Soon Lee, Mi-Sook Chung*

Department of Food and Nutrition,
"Department of General Education,

Duksung Women’s University
Duksung Women’s University

Abstracts

To investigate the usefulness of Allium senescens as a aromatic edible plant, volatile flavor components and
flavor pattern -were analyzed. Essential oils of fresh and freeze dried Allium senescens were extracted by

SDE(simultaneous steam distillation and extraction) method using diethyl ether as solvent.

And their volatile

flavor components were analyzed by gas chromatography(GC) and gas chromatography-mass spectrometry
(GC-MS). A 1otal of 46 components, including 11 hydrocarbons, 9 aldehydes, 4 alcohols, 2 esters, 7 acids, 4
ketones and 9 sulfur containing compounds were identified in fresh Allium senescens. In freeze dried Allium

senescens, 8 hydrocarbons, 5 aldehydes,

3 alcohols, S esters, 2 acids, 3 ketones and 4 sulfur containing

compounds were identified. Volatile flavor patterns of Chinese chive and Allium senescens were compared using
electronic nose. The score of first principal component was significantly different in Allium senescens and

Chinese chive.
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2. 3UN HFME FE Y &4

ALG Fol 3 9 100g B= 52 A2EH ANEs
30g¥} internal standard(dodecanol) 244€ &% ZEti3a
of B3, FAFWAZAS) F 1UE TS A5F
F#Z(simultaneous steam distillation and extraction,
SDE) A2 2AHE¢ £3571 SR/ 2349
ZFE 95l refrigerated circulated bath& E&tod
0~-1C9 Yzt FFstdchk Diethyl etherel]l EH
2 Ffg8el anhydrous NaSO 5 ¥t 5417 F
AFetR o, AFgd) FFA eheores AP F57)
DL AL 7t2E AAANA 71718H0 AHRE A
£& 4 459 GC 9 GOMS B4 x27H 2 Table
13 Atk FA{AE 02448 GCol FYste gas
chromatogram& dglov] 7} peakd ERIs7] 935ty

Table 1. Conditions of GC and GC/MS for volatile flavor
components

GC condition
GC : HP 5890 Series 11
Column : INNOWAX(60m X0.32mm X0.5 tm)
Split vent : 180mé/min
2C/min 4°C/min
Oven temp : 85C 196C 240C
Injector temp : 260°C
Detector temp : 280°C
Carrier gas : He(Flow rate : 3mdfmin)

GC/MS Condition
GC/MS : HP 5973 GC-MSD
Column : INNOWAX(60mX0.32mmX0.5 zm)
Injector temp : 250°C
Interface temp : 250°C
Ionization voltage : 70eV
Carrier gas : He(Flow rate : 0.8mé/min)
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GOMSZ  BAMatyc). Wiley/NBS library'”$} 71}
mass spectral data bookse] WFERF mass spectrum'g
Hlasle] Z peak® AP Ch TS 7 I
qrel gEg Adsty] Aste] g Ao o8 iy
EZEZ(internal standard)® 2+ J#9 AHulo] 93t
o AMst ok

Area of each component X Amount of intemal standard
Area of intemal standard X Amount of sample/10°

ppm=
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A4 8 5 AzE FuRE 9 44537
5% AR ZFH3d Aol A/PYEES GC
GC-MSZ EA35}e] Table 2 ¥ 3% 22 ZnE &
Atk AQAFE FeiEE 4ol 1159 hydrocarbons
0.136ppm, 9% 2| aldehydes 0.278ppm, 4% 2] alcohols
0.025ppm, 2&9] esters 2.328ppm, 7%9] acids
0.545ppm, 4%9] ketones 0.037ppm T 9% 9] sulfur
containing compounds 0.117ppm& <1519 ti(Table 4).
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Table 2. Volatile flavor components from fresh Allium Table 3. Volatile flavor components from freeze dried
senescens by SDE Allium senescens by SDE
Peak  Functional . Peak Functional [¢
No. aroup Component te(min)”  ppm ﬁg. ungOL(:)"a Component (mi;)” ppm
I Aldehydes 2-butenal 7.03 - 0.001 I Aldehydes acetaldehyde 3.68 0.048
2 2-pentenal 9.78 0.002
3 2-methyl-2-pentenal 9.95 0018 2 propanal 4.06 0.186
4 nonylaidehyde 17.96 0.010 3 2-methyl-2-pentenal 998 0.187
5 n-decanal 22.08 0.003
6 E,E,2,4,-dodecadienal 34.14 0.006 4 nonyl aldehyde 17.98 0.063
7 2,4-dinethyl benzaldehyde 34.58 0.010 5 trans-2,4-decadienal 34.16 0.014
8 hexadecanal 37.50 0.142
9 tetradecanal 42.90 0.086 Hydro  ethane 347 1116
Hydro- ' carbons
10 itbons limonene 11.10 0.003 7 I-tridecene 15.54 0.010
11 1-tridecene 15.52 0.003 2-methyl-6-0x0-2,4-
12 n-tetradecane 17.47 0.006 8 heptadiene 16.27 0.033
13 l-tetradecene 19.40 0.006 0 tetradecane 17.48 0.012
14 pentadecane 21.39 0.022
1-methoxy-4(1-2- 1)-
15 a-terpinolene 2357 0.003 10 omethoxy-4(1-2-propeny) 34.85 0.008
16 hexadecane 25.35 0.005
11 2-cycl 36.28 0.021
17 octadecane 32.93 0.069 cyclopene
18 cyclododecene 43.55 0.006 12 7-tert-butyl-4-methyl-5- 37.16 0.023
nitrobenzene
19 l-octadecene 48.01 0.004
20 n-eicosane 50.92 0.009 13 benzene 40.64 0.134
21 Alcohols  ethanol 5.05 0.007 14 Alcohols  ethanol 507 0.016
22 1-octanol 24.20 0.006
LS? dodecanol 38.63 1.000 15 linalool 23.60 0.046
23 a-eudesmol 45.14 0.008 I.S;l dodecanol 38.54 1.000
24 methyl carbitol 4992 0.004
25 Acids acetic acid 469 0.017 16 eugenol 43.88 0.032
26 propionic acid 3470 10.060 17 Acids  acetic acid 20.00 0.038
27 hexadecanoic acid 44.59 0.005 R
28 lauric acid 50.74 0.010 18 propionic acid 2342 0031
29 tetradecanonc': acnc.i 38.390.007 19 Ketones methyl nonyl ketone 2595 0.012
30 pentadecanoic acid 63.86 0.009
31 hexanedioic acid 65.76 0.437 20 2-tridecanone 33.83 0.137
32 Ketones  2-tridecanone 33.82 0.012
21 -1 38.27 0.014
33 B-damascone 34.45 0.002 B-lonone
34 B-ionone 38.28 0.004 22 Esters ethyl formate 424 0.207
35 2-pentadecanone 40.13 0.019 .
36 Esters lauryl acetate 36.25 0.003 23 cis-3-hexenyl valerate 21.52 0.016
37 bis phthalate 99.76 2.325 24 isobutyl salicylate 37.81 0.014
38 Sulfur methyl prophyldisulfide 12.35 0.004 25 is3-h I b ‘ 40.05 0.058
39 containing thiophene 13.09 0.006 cls->-iexenyl benzoate R
40 compounds 2,5-dimethyl thiophene 13.10 0.006 26 diphthalate 99.03 0.425
41 1,2,4-trithiolane 33.32 0.052 s g ;
” 2,3-bis(dimethylamino)
42 3,4-dimethyl-1,2,4-trithiolane  34.04 0.032 27 Sulfur T2 3-dithil-dborinane. ~ 33:44 0.010
43 thiocyclobutan-2-ol 16.96 0.003 .. 3-thiophene carboxylic acid
28 t: . ! 17.65 0.012
44 5-methoxythiazole 40.84 0.004 COMAMNE  rimethyl silly ester
45 2-butylbenzothiazole 59.85 0.006 29 compounds d-propyl trisulfide 29.22 0.009
4-methoxy-3-methyl- N,N-dimethylmethane-
4 pagitA . X P ylme!
6 thioquinoline 55.31 0.004 30 sulfonamide 39.76 0.008
“tr : Retention time Utg : Retention time

YIS. : Internal standard
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JIS. : Internal standard
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Table 4. Relative concentration by functional groups in Allium
senescens

Fresh Freeze dried
Functional Counts  Relative  Counts  Relative
group of concentration of concentration
peak (ppm) peak (ppm)
Aldehydes 9 0.278 5 0.498
Hydrocatbons 1) 0.136 8 1.357
Alcohols 4 0.025 3 0.094
Acids 7 0.545 2 0.069
Ketones 4 0.037 3 0.163
Esters 2 2328 5 0.720
Scontaining 9 0.117 4 0.039
compounds
Total 46 3.466 30 2.940

ARG Fu e 9 Rl esters7t 7HE Bol &
8 dEeZ Jent duder F{HEd:=
isopreneo] 27 ol Z{Ho] wHEolA terpenoids7t
FFeA Tl AolA AEAY FLE INPRS
Z2 monoterpenes (CioHis) ¥ sesquiterpenes (CisHas)
o daled?, FeEFE delNe
hydrocarbonsQ!  limonene, terpinolene¥}  sesquiterpene
alcohol?] a-eudesmol@te] &QI= Ut} Limonene Al
A% edA # citrus AlF Y FQ TG o
terpinolene-2  sweet, pine-like@-2 W31 o-eudesmol 2
sweet, coold WL Ui B2z g¥A Ao
Alliume: HES] &7l FEIAGES 25t species
o @A allyl, methyl, propyl 2 1-propenyl group©]
A%E sufoxides7t 2A FRHol A AAdE
T 530 A= methyl propyldisulfide, thiophene, 2,5-
dimethyl thiophene, 1,24-trithiolane, 3,4-dimethyl-1,2,4-
trithiolane,  thiocyclobutan-2-ol, 5-methoxythiazole, 2-
butylbenzothiazole = 4-methoxy-3-methylthioquinoline 9}
22 FE3FEol SRAHAT o FFeH 2,5-dimethyl
thiophene+= blanched shallotoll A= ER1E AHEOZ
nonvolatile flavor precursord] G sz AXNE 2=
g8tz A9

54 AxH FHFF oAM= 8%<] hydrocarbons
1.357ppm, 5%9] aldehydes 0.498ppm, 3%¢] alcohols
0.094ppm, 5%9] esters 0.720ppm, 2Z2] acids 0.069
ppm, 3% ketones 0.163ppm ¥ 4%9] sulfur
containing compounds 0.039ppm& F{sle] & 30%9
Fr1g 8ol AHUNTable 4). T2 DX FrF
F 99 FRl 7Hg ol dRE 2L hydrocarbons
22 Yeldt}.  Terpene 2.2 monoterpene alcoholsQl

monoterpene
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linaloolo] #RNE =6l linalool rosy, sweet W&o
7lddats Byolth?. Aleoholsel M &R1E eugenol &
sweet, deep-floral &8 W™, yuzu(Citrus junos Sieb. ex
Tanaka) A o)A &AE HE o2 yumulikeFE We
R0t g Y9’ FFIFEZE 23-bis
(dimethylamino)1,4,2,3-dithil-diborinane,
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Fig 1. Principal component analysis of sensitivity by
electronic nose in Allium senescens and Chinese chive

(@®; fresh Chinese chive, O; freeze dried Chinese chive,

M, fresh Allium senescens, [, freeze dried Allium senescens)
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