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Volatile Flavor Components of Leek(Allium tuberosum Rottler)
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Abstract

Volatile flavor components of edible portion of leek(Allium tuberosum R.) were extracted by SDE
(simultaneous steam distillation and extraction) method using the mixture of n-pentane and diethylether
(1:1, v/v) as an extract solvent and analyzed by GC-FID and GC/MS. Identification of the volatile
flavor components was mostly based on the Rl of GC and mass spectrum of GC/MS. A total of sixty-
five components from leek extract were classified as 28 sulfur-containing compounds, 12 aldehydes,
9 alcohols, 4 lactones and esters, 3 acids and hydrocarbons, and 2 miscellaneous compounds. The
sulfur—containing compounds were predominant in leek extract. Dimethyl disulfide(19.47%) and
dimethyl trisulfide(17.38%) were the main compounds and trans~1-propenyl methyl disulfide, trans-
2-hexenal and methyl allyl disulfide were also detected large amounts in leek.
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Table 1. Volatile flavor components identified from edible portion of leek by GC and GC/MS

Peak D 2) 3) Peak area Relative content
No. Components RT MF~. RI (%) (mg/ke)
1 Acetaldehyde 4.242 CH.O 692 0.30 0.387
2 Dimethy! sulfide 4542 CaHeS 722 0.27 0.349
3 Propanal 4933 C3HsO 788 0.02 0.026
4 Ethyl formate 5.333 CsHgO2 822 0.40 0516
5 Butanal 6.142 CsHgO 876 0.03 0.039
6 2-Propenethiol 6.267 CsHsS 884 0.01 0.013
7 Ethyl acetate 6.375 CsHsO: 890 1.74 2.246
8 3,4-Epoxy-1-butene 6.800 CsHsO 907 0.08 0.103
9 2-Methylbutanal 6.908 CsHiO 917 0.02 0.026
10 3-Methylbutanal 7.017 CsHi0 929 0.03 0.039
11 Ethanol 7692 CoHgO 949 1.30 1678
12 2-Methyl-15-hexadiene 7.892 CeHsO 955 097 1.252
13 Methyl allyl sulfide 7.967 CsHsS 957 0.22 0.284
14 Isopropylvinyl ether 8.808 CsHie0 930 0.06 0.077
15 cis~Methylpropenyl sulfide 10.000 CsHsS 1015 0.02 0.026
16 1~Penten-3-one 10.367 CsHsO 1023 0.01 0.013
17 2-Butenal 11.225 CsHsO 1041 0.06 0.077
18 Dimethyl disulfide 12.767 CaHgS2 1083 19.47 25.136
19 Hexanal 13.158 CsH120 1089 0.67 0.865
20 Isopentylmethyl sulfide 14.883 CeHusS 1113 0.03 0.039
21 2-Propen-1-ol 14.975 C3HsO 1120 0.06 0.077
22 2-Pentanol 15.492 CsHiO 1127 0.02 0.026
23 4-Pentenal 15.667 CsHsO 1130 0.05 0.065
24 Diallyl sulfide 16.367 CeHioS 1143 0.02 0.026
25 1-Penten-3-ol 17.708 CsHiO 1167 0.36 0.465
26 Pyridine 19.225 CsHsN 1193 0.05 0.065
27 2-Methyl~4-pentenal 20.058 CelH160 1207 0.07 0.090
28 trans-2-Hexenal 21.325 CsHioO 1228 9.95 12.846
29 Methylpropyl disulfide 21.592 CaHioSz 1231 0.46 0.594
30 3-Pentanethiol 22.192 CsHizS 1238 0.03 0039
31 2,4-Dimethylthiophene 22.925 CeHsS 1250 0.04 0.052
32 cis-Propenylmethyl disulfide 23.625 C4HsS2 1262 301 3.886
33 Methyl allyl disulfide 24.908 CaHsSe 1285 8.04 10.380
34 trans—Propenylmethyl disulfide 25483 CaHsS2 1294 10.11 13.052
35 3-Hydroxy-2-butanone 25.758 C4Hs0: 1300 0.05 0.065

LS. n-Butylbenzene 26.883 Cioll 1310 2.22 -

36 cis-3-Hexenyl acetate 27.633 CeH0O2 1322 0.07 0.090
37 2-Hepten-1-ol 28.175 CHiO 1331 0.28 0.361
38 Pantolactone 28.658 CeH1003 1336 0.17 0.219
39 2,4-Dimethyl-3-heptanol 29.758 CoHg0O 1359 0.26 0.336
40 Hexanol . 30.452 CeH140 1370 0.10 0.129
41 Dimethyl! trisulfide 31575 CaHeSs 1389 17.38 22.438
42 cis-3-Hexen-1-ol 32.425 CeHi20 1396 1.74 2.246
43 cis-2-Hexen-1-ol 33.858 CeHi20 1417 0.24 0.310
44 4-Ethyl-2-hexynal 34.092 CeHi20 1421 0.10 0.129
45 Dipropyl disulfide 34.542 CeHisS2 1428 0.10 0.129
46 Methylpentyl disulfide 34.658 CeHi14S2 1430 0.05 0.065
47 Acetic acid 36.583 CoH4O2 1456 0.37 0.478
48 3-Ethyl-1,2-dithi-4-ene 36.858 CsHioSe 1460 048 0.620
49 Diallyl disulfide 37.983 CeHicS2 1479 152 1.962
50 3-Ethyl-1,2-dithi-5-ene 33.392 CsHioS2 1487 4.09 5.281
51 cis—3-Hexenyl-3-methyl butanoate 38.833 CuHz02 1492 0.06 0.077
52 trans, trans—2,4—Heptadienal 39.283 C7HiO 1502 0.09 0.116
53 Methylpropyl trisulfide 40.825 CiHioS3 1514 0.20 0.258
54 Methyl-cis—1-propenyl trisulfide 44,958 C4HsS3 1597 5.15 6.649
55 Methyl-trans-1-propenyl trisulfide 45,358 C4HsS3 1601 1.80 2.324
56 Dimethyl sulfoxide 46.208 CzHgOS 1610 017 0.219
57 Methylmethylthiomethyl disulfide 49.300 C3HsSs 1666 0.18 0.232
53 1-Nonyne 52.867 CoHis 1721 0.85 1.097
59 Dimethyl tetrasulfide 54,025 CoHsS4 1741 0.54 0.697
60 Diallyl trisulfide 56.658 CeH10S3 1795 0.20 0.258
61 Hexanoic acid 60.208 CsHi202 1866 0.14 0.181
62 p-Ionone 64.542 CiaH200 1952 0.09 0.116
63 2-Hexenoic acid 65.542 CeHi1002 1968 0.156 0.194
64 S-Methylmethyl thiosulfonate 66.258 CoHe02S2 2007 0.13 0.168
65 4,4’ -Dithiodibutyric acid 70.950 CsH1404S2 2102 0.06 . 0.077
Total 97.01 122.375

DRT: retention time, PMF: molecule formula, JRI: retention index
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Fig. 1. GC chromatogram of volatile flavor components
from leek.
Capillary column: DB-WAX(J&W, 60m X 0.25mm i.d.,
0.25um film thickness)
Flow rate: Helium(1.0ml/min)
GC temp. program: 40°C(3 min)-2°C/min-150°C-4°C/
min-200°C(5 min)
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Table 2. 'Rélative concentration by functional groups

Functional group Counts of Total peak
peak area(%)
S-containing coumpound 28 73.78
Aldehyde 12 11.39
Alcohol 9 4.36
Ester 4 2.27
Hydrocarbone 3 1.90
Acid 3 0.66
Lactone 4 0.32
Others 2 0.11
Total 65 94.79

A

A

ql .

>

o)Wy - RS
penyl 7] 22. O7Vik] o 2 g3 RoFEe)F
AFF Allium A &S 79 LA A7 A4 E F di-
allyl disulfide®} diallyl trisulfide”} A & ol wa} <F7k
9] ztolE 7HA Tz U A 60~80%F AHA gk B
23 ARE vlas] 2 o, o] AEE °] 5ol A
@A 1.52%9} 0.20% 2H& el
ZA9 3 A& Bl

A% A3 ] 2ol & ‘/}E}LH“ A& A5
Z8u, SFEHS o] Sl Z1AE =l o) 2
J"T’Si’% 5‘—73_"1] wE FHEAL AEEA ] e}
HOo R 5= G| 1o ko] FEbAl 5= 9]
-ff°] 2} A 7bE gl
A3 G A7} o] &5 7] AHell= Allium A &
¥ o)A AU e Hdy o] 25 ¢
ou] E3| diallyl trisulfides 3| 4] ulelz] A
# Futd S 2Bl ol & EUTh24). =3 dlally
disulfide+= nitrosamines & 284 5}s}o] Fof9] £
< Al def A 9lem(2526), I €l 2A HsbH
Ao L F72 & A9 Tc’rsﬂmfi}"q:r""ﬂfq flst
WA B0 g Zta e vhE, 2, Y59 v St
o} FPA-g o] Folz HEEH2T). A-HAL #A
oA diallyl disulfidetx= 3-hydroxy—-3-methyl glutaryl
CoAE, o] B49] AFA 4l allicine acetyl CoA2] g
A& A3l A A cholesterol® fatty acid®] A4S o
A A 2 eH24).

-2 sl gt Ee] AR ER FASE b
o 2 A Aol s52] 9.95%% o} 54 H trans—2-he-
xenal& hexanal3} ©2-¢] green note 2 A x| o] 2} =
g E o2 Axye] F9Ad 8l EE3|ubite] 3

71 EE FE317] 98l blenderell 2 o] F&] = o} Li-

poxygenase?} hydroperoxide lyaseol] <] #3 - A
A5 AREZH Ao FHdo] Frigi oz o
2 9lvh(25,26).

=3 #q13¥ 33318 3 allyl methyl disulfide,
diallyl sulfide, diallyl disulfide 2] 32 2-propenethiol
< Allium A &2 AR F 73R I E AT
AR FHalsl= JEZ10H27).

rlr

B4

Oy

%

j”_ r[o

le] ok
X =

rﬁ

TFoA A FudA de] A= F2 21%] ¢
T HAsel FAUBR o) EEH I YT 52
F714 #-& n-pentane¥} diethylether £3&v5

892 AEEle] 0 RS FESlL 0

GC/MSE AH§-3te] £ - g&qlstdrc). 5

M
2 du e

-bl' o



B2 (Allium tuberosum Roitler)2] FAd )& 567

A #FelE ARe & 5F0E, 2889 FA3FES
aldehyde 12%, alcoholit 9%, lactone 72} ester57}F
247} 4%, acidE 9} hydrocarbonf7t 22+ 3% 282
716}t 2%0] A= FAE FEE FollA &3}
FEo] AA AHEr2 73.78% % 44 F7A3
3 re Axsheled, dimethyl disulfide(19.47%),
dimethyl trisulfide(17.38%), trans-1-propenyl methyl
disulfide, trans-2-hexenal =18} 3. methy! allyl disul-
fide7} ohe A= o] 3o A Fr)gd 8o F4

toz AAAS

Ho
e

. . BEE-AL p.204(1993)

2. 0174, 0153), IX| &, A ] 1 A - ARG e gE
wu x| ZFFel EA gsrdofalakataA], 24, 734
(1995)

3. gredorsts) | el G FRATFA 63 1A W) (1995)

4. TIFAYPAEA T4 A S8 AL EF D), ps08
(1980)

5. AAR  AZeA e 20 AR 5 A 4
q], 2, 5(1993)

6. 3], AT, 228, ALY AX A Feig HA
T M AE ASA . ga5erEa A, 26, 35(1986)

7. vl 3], 2w : 71X oA B2]8} Pediococcus®t ¥4
B ASAE. G5 A, 9, 207(1986)

8 AAE: BEHZFo] fAbLE ] = A A
AT, oo e A abehe] = (1989)

9. A, uh2d  AFEY AAARSFEES SN E H
A, A F 93] A], 27, 216(1995)

10. A, w8 B350 A A g v
AE ZA94. =2 FH33]A], 27, 813(1995)

11 RAA, uh2y 359 A E HEA. 55
8}3]%], 28, 604(1996)

12. Lee, K. 1, Jung, K. O, Rhee, S. H,, Suh, M. J. and
Park, K. Y.: A study on leek(leek, Allium odorum)
kimchi-changes in chemical, microbial and sensory
properties and antimutagenicity of leek kimchi during
fermentation-. J. Food Sci. Nutr., 1, 23(1996)

13. Jang, K. S., Kim, M. J, Oh, Y. A, Kim, I. D,, No,
H. K. and Kim, S. D. : Effects of various sub-ingre-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

25.

26.

21

dients on sensory quality of Korean cabbage kimchi.
J. Korean Soc. Food Nutr., 20, 233(1991)

stedwl : R (Allium odorum L)7} 7128 B4 85
2 A "B uE2s 18 niXE 4% T
Eu=F 21, 333(1991)

Schultz, T. H., Flath, R. A, Mon, T. R,, Enggling, S.
B. and Teranishi, R. : Isolation of volatile components
from a model system. J. Agric. Food Chem., 25, 446
1977

Nikerson, G. B. and Likens, S. T.: Gas chromatogr—
aphy evidence for the occurrence of hop oil com-
ponents in beer. J. Chromatography, 21, 1(1966)
Robert, P. A. : Identification of essential oil com-
ponents by gas chromatography/mass spectroscopy.
Allured Publishing Corporation, USA(1995)
Stehagen, E., Abbrahamssom, S. and Malafferty, F.
W.: The Wiley/NBS Registry of Mass Spectral Data
John Wiley and Sons, N.Y.(1974)

kol o)A, oluly, A7 Az A 4T
3%, A FAEE A, 29, 641(1997)

Davies, N. W. : Gas chromatographic retention indices
of monoterpenes and sesquiterpenes on methyl silicone
and carbowax 20M phases. J. Chromatography, 503,
1(1990)

Sadtler Research Laboratories : The Sadtler Standard
Gas chromatography Retention Index Library. Sadtler,
USA(1986)

Block, E., Naganathan, S., Putman, D. and Zhao, S.
H. : Allium chemistry : HPLC analysis of thiosulfinates
from onion, garlic, wild garlic(Ramsoms), leek, scal-
lion, shallot, elephant(Great-Headed) garlic, chive and
Chinese chive. Uniquely high allyl to methy! ratios in
some garlic samples. J. Agric. Food Chem., 40, 2418
(1992)

Block, E., Putman, D. and Zhao, S. H.: Allium ch-
emistry: GC-MS analysis of thiosulfinates and related
compounds from onion, leek, scallion, shallot, chive and
Chinese chive. J. Agric. Food Chem., 40, 2431(1992)

. Block, E.: The Organosulfur Chemistry of the Genus

Allium-Implications for the Organic Chemistry of
Sulfur. Angew. Chem. Int. Ed Engl, 31, 1135(1992)
Harold, W. G.: Flavor chemistry of lipid foods. The
American Oil Chemists’ Society, USA, p.98(1989)
Stone, E. J., Hall, R. M. and Kazeniac, S. J. : Formation
of aldehydes and alcohols in tomato fruit from U-
YC-labelled linolinic and linoleic acids. J. Food Sci.,
40, 1138(1975)

You, W. C, Blot, W. J,, Chang, Y. S., Ershow, A,
Yang, Z. T., An, Q., Henderson, B. E., Fraumen;, J.
F. Jr. and Wang, T. G. : Allium vegetables and reduced
risk of stomach cancer. J. Natl Cancer Inst., 81, 162
(1989)

(1998 49 254 A<



