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Abstract

The volatile components of Lycium chinensis Miller were isolated by simultaneous steam distillation-extraction(SDE) method
and analyzed by combined GC and GC-MS. Fifty-four volatile components, including 12 alcohols, 12 esters, 7 aldehydes, 6 acid-
s, 5 hydrocarbons, 8 ketones, 1 furan and 3 pyrazines were confirmed in the fruit of Lycium chinensis Miller. The major compon-
ents were hexadecanoic acid ethyl ester, 1-octadecanone, tetrapyrazine, 2-furancarboxaldehyde and ethyl linoleate.
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Fig. 1. Gas chromatogram of volatile components in dried Lycium chinensis Miller.
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Table 1. Volatile components of dried Lycium chinensis Miller

Peak Retention Compound Peak
No. time (min) area(%)
1 5.48 2-Methyl butanal 1.62
2 5.88 3-Methyl butanal 3.10
3 9.10 Ethyl benzene 0.10
4 9.94 1,1,2-Trimethyl cyclopropane 0.16
5 11.53 d,1-Limonene 0.32
6 14.19 2-Pentyl furan 0.42
7 15.35 3-Methyl-1-butanol 2.14
8 16.20 3-Octanone 0.20
9 17.07 4-Octen-3-one 0.08
10 17.31 6-Methyl-5-hepten-2-one 0.22
11 18.44 1-Hexanol 1.12
12 21.10 Pyrazine, trimethyl- 0.14
13 21.31 2-Octenal 0.08
14 22.26 1-Octen-3-0l 0.46
15 23.37 Pyrazine, 2,5-dimethyl- 0.30
16 25.96 2-Furancarboxaldehyde 5.02
17 26.47 Pyrazine, tetramethyl- 6.14
18 27.43 Ethanone, 1-(2-furanyl)- 1.48
19 28.37 Benzaldehyde 0.22
20 28.77 1,6-Octadien-3-ol, 3,7-dimethyl- 0.08
21 29.08 1-Octanol 0.10
22 31.32 2-Furancarboxaldehyde, 5-methyl- 0.40
23 32.78 Heptadecane 0.50
24 34.12 Benzeneacetaldehyde 1.60
25 35.08 2-Furanmethanol 1.16
26 35.65 Butanoic acid, 2-methyl- 1.46
27 36.67 Pentanoic acid 0.52
28 39.52 Dodecanoic acid, ethyl ester 0.08
29 40.79 Acetic acid, 2-phenyl ethyl ester 0.14
30 41.77 Benzenemethanol, a-methyl 0.14
31 72.51 5,9-Undecadien-2-one, 6,10-dimethyl 0.94
32 42.87 trans-Geraniol 0.46
33 44.75 Benzenemethanol 1.48
34 46.34 Benzeneethanol 2.18
35 46.80 2-Ethylhexanoic acid 0.78
36 47.72 2-Dodecanone 0.40
37 48.19 Tetradecanoic acid, ethyl ester 0.72
38 48.95 Ethanone, 1-(1H-pyrrol-2-yl)- 0.52
39 50.22 2-Pentadecanone, 6,10,14-trimethyl- 0.40
40 5().55 Octanoic acid 0.16
41 51.56 Tridecanoic acid, 2-methyl ester 0.26
42 53.28 Patchouli alcohol 0.40
43 54.35 Hexadecanoic acid, methyl ester 1.12
44 56.78 Hexadecanoic acid, ethyl ester 6.90
45 59.93 Decanoic acid 0.80
46 63.55 9-Octadecenoic acid, ethyl ester 1.14
47 63.89 Ethyl octadeca-9-linolate 0.22
48 64.18 8,11-Octadecadienoic acid, methyl ester 0.06
49 64.93 Ethyl linolate 1.90
50 66.52 1-Octadecanone 6.18
51 67.30 9,12,15-Octadecatrienoic acid, ethyl ester 0.58
52 69.90 Tetradecanoic acid 0.80
53 75.07 Hexanedioic acid, dioctyl ester 1.32
54 77.18 2-(Octadeyl oxy)-ethanol 0.94




Soll A EaPo R T o] elglom, of
FolA Al %ﬁzw% e A g
gud

2-methyl butanoic acid®] ko] 73 whota, 19
Folo] EnjAgp®o g glolw decanoic acid, A-2F
ujale] g gBm oz B uH tetradecanoic acid7}
I Aeth =, B2 E vehlle 3] Fo AW
2K ¢] pentanoic acid® 215 A,

dH5l= gER GC 2 WAR7t &2 3ghes
oz o) kA FREFos nfigolA] &eld 2-fur-
\Uzjs"ilq 71 Y22 3-methyl
butanal, 2-methyl butanal =& Vepdc), T4 £
A2 DdF3 JARE Ul Yo] g e AR A
Zdds| = xSt

Wl ZU| sl s Bgof HiLo) 0 WEYEYoR
MW Egol R e 4ol EASE amygdalin®]
A4 ey Mg AbskE AAdET

el shghEe 43l 1-octadecened] $hefol
74 @okal oAl #2323 citrus AlE #HAE]
F8 grARom Ad#2 cyclic aromatic hydro-
carbon®-2| limonene} Wo]® 2] heptadecaneo] W
A= At

AL e nFAe] FrHE2 QA 1-(2-furanyl)
-ethanone® 1-(1-H-pyrrol-2-yl)-ethanoneg] &
o] u]—m L-—_g}q, Steammgﬁ 07])«]7] t:l—o}z}nﬂ())
9] FAE 6,10,14-trimethyl-2-pentadecanoneo] &
Q=] ]t

FAsHES 1F
kg0 7 AAIE]= 2-pentyl furan 139F &2l%Ac}.
Hakzl 3382 Maillard ¥hgoz MAHE 389
alkylpyrazine 3}§&Eo] I} -1 F
ethyl pyrazine®] $hgo] 71 Bttt

olE wabxl 3hghE-e wa]v, FF A Fof
TEe #rle] AR CRE Bt B Atk

ancaroxaldehyde”} 73

A Thetal st

Apo] 7| AE o

tetram-

olgst ol 1z FrIAel T4 e W% Y
A w0l Y AL 2R (17.44%) 7 718 Bk,
O thgol AUFER(12.04%), L (10.66%)

59 &8 YERy o

3}3te 2o A]= hexadecanoic acide] o 2ol 28]
2 WAn|r) 714 =11 71 vhE-o] 1-octadecanone, tet-
rapyrazine, 2-furancarboxaldehyde, ethyl linoleat-
e, 3-methyl butanal 9] &2 Yebydl. oj2~H 2 3}
2% hexadecanoic (palmitic) acid, 9-octadece-
noic (oleic) acid, 9,12-octadecadienoic (linoleic)
acid94 odd 2 vigd2HEr} A A LE29] oF

%E XA o= o] Mo Ak 27}

- g - FEA A H P e A
o} @ =kabo] linoleic, oleic, palmitic acid 2kl
B3k A vlashd ol d2gZ e VIR
ZAo AstezRy feg AoR wdE
H oM 5 sidxglo] whE Tzt A%
J5kad 160°Col A 87 & AollA 30F] 9%
gt g
11noleate ethyl linoleate % 2]

2 A A

= %j:
2 hexadecanoic acid, methyl
=5 Yepi ok gk
vla) 13%9 *é—‘%ﬁ zeko) g 3%
2o] 247} g <t 2ol 7} Tk

o] 9} {LO F71 8 2 T 2ol
2] FE, Auy @ BAy Fof uhE

A8 1<T:}‘

A5 7]
Rog &

4 e ¥4517] Astel SDE
C % GC-MS= 4

4
N
2
©

HE oZ
dor o 2E A

o %{‘3 1'){

o,
B do
)

o
ol
o

2
i
ok,
S
i rlo

2pe] FQ 394 *é—‘?—% hexadecano1c amd -4 g
o ~H| 2, l-octadecanone, tetrapyrazine, 2-furan-
carboxaldehyde, ethyl lincleate 0.2 A% o] |
At

HnI2s

1. MHEIE", EHEFHE :
. (1991)

2. o1l ¢ B8 (st skl et
A4, 110 (1981).

3, PEAREGEEBER | PRk (Hh) g
HikR, &b, 1241 (1986).

4, Weich Tang, Gerhard Eisenbrand : Chinese drugs of
plant origin, Springer-Verlag, 633 (1986).

5. Nishiyama, R. : Betaine of Lycium chinensis, Nippon
Shokuhim Kogyo Gakkaishi, 10, 517 (1963).

6. Mizobuchi, K., Inoue, Y., Kiuchi, T. and Hegashi,
J. : Studies on the Boxthorn I. on the chemical com-
ponents of the leaves of japanese Lycium chinensis
Mill. Shoyakugaku Zasshi, 17(1), 14 (1963).

7. Mizobuchi, K., Ninomiya, M. and Higash, J. : Stud-
ies on Boxthorn V. on vitamin C contens in Leaves
of Japanese Lycium chinensis, Shoyakugaku Zasshi, 71
(1964).

8. Itoh, T., Ishii, T., Tamura and Matsumoto, T. :
Four New and Other 4 -Methylsterols in the Seeds
of Solanaceae, Phytochemistry, 17, 971 (1978).

7 2 ORhE & B, BRIBE, ®

vxstad), &



Vol. 10, No. 1(1997)

9.

10.

11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

Sannai, A., Fujimori, T. and Kato, K. : Isolation of
1,2-dehydro-a-cyperone and Solavetivone from Ly-
cium chinensis, Phytochemistry, 21(12), 2986 (1982).
Sannai, A., Fujimori, T. and Kato, K. : Neutral vol-
atile components of “KukoShi” (Lycium chinensis
M.), Agric. Biol. Chem., 41(10), 2397 (1983).

Sannai, A., Fujimori, T., Uegaki, R. and Akaki, T.
: Isolation of 3-hydroxy-7, 8-dehydro-g-ionone from
Lycium chinensis M., Agric. Biol. Chem., 48(6), 1629
(1984).

Tae Myoung Jeong, Min Suk Yang, and Hyo Hwan
Nah : Sterol compositions in three solanaceous seed
oils, J. Korean Agri. Chem. Soc., 21(1), 51 (1977).
&, AYFE, $924 ¢ st k8248 Flavonoid 2
A Mg Aefd A YA, 18, 9 (1979).

Han, B. H., Park, J. H,, Park, M. H. and Han, Y.
N. : Studies on the Alkaloid components of the
Fruits of Lycium chinensis, Arch. Pharm. Res., 8(4),
249 (1985).

o143y, olmld, &, B3, A, e, AdxE
Ztdxelel W& 77|zt FE2 5o sl shawslets)
=], 39(4) 268 (1996).

A ENLATY - IE FAET ESEA T A
TFHRIA (1989).

A ENEATY ¢ EFTVIAE o188 At AL
-+ 234 (1992).

BI|EE : Lycium chinensis Miller (¥42) £8iao] g
PR B9, I8 Mk, 18, 127 (1962).

Lee Hyung-Koo : The influence of the Lycii fructus
on the blood sugar levels and serurn transaminoase
activity of Alloxan-diabetes rabbits, Kyung Hee
Univ, Master’s degree thesis (1975).

FET, Az At 2 dRAelrt B9 s
oo wx= g3, AlEaEsx], 4(3), 257
(1989).

Schultz, T. H., Flath, R. A, Mon, T. R., Eggling,

TR (Lycium chinensis Miller) 9] 344} A%

22.
23.

24.

25.

26.
27.
28.
29.
30.
3L

32.

33.
34.

35.

S. B. and Teranishi, R. : Isclation of volatile com-
ponents from a model system, J. Agric. Food Chem.,
25(3), 446 (1977).

WA, 2FY A AN 2530 PGE, g

A F 283 %], 25(5), 494 (1993).

Maga, J.A. : Mushroom flavor, J. Agric. Food Chem.,

29,1 (1981).

HHEE, e, B4, Aed o dF o itstea 5

of % Aol Y, d=wstHR], 35(1), 55
(1992).

Winterhalter, P. : Bound terpenoids in juice of the

purple passion fruit, J. Agric. Food Chem., 38(2), 452
(1990).
olulE, Hgksr ¢ Fule] FuA TR, = E A5
=], 26(1), 68 (1994).

ARG, 093, AR, P24, g o AT 4l
A g7 E, S=E8es)A), 33(4), 319 (1990).
olul, ok  Wole] A gned iy |4, 3
A E sl A, 28(5), 822 (1996).

o] 7d|, olg % : Bgol o] 3|43t wakgE Eo

F7154, 2 FEs]A], 27(6), 921 (1995).
olml e, HE ¢ we|AE Ul ukE ay )
A5, Al Eat]x), 27(3), 380(1995).

Collins, E. : Steam volatile components of roasted
barly, J. Agric. Food Chem., 19, 533 (1971).

Ho, C. T., Lee, M.H. and Chany, S.S. : Isolation
and identification of volatile components from roas-
ted peanuts, J. Food Sci., 47, 127 (1981).

Maga, J.A. and Sizer, C.E. : Pyrazines in Foods, J.

Agric. Food Chem., 21, 22(1973).

ol ¢ @ FIRE FF O FH ¥ AT, I AE

a3}, 28(2), 267 (1983).

A A - Axal F1abe] 2 D oba) et A ] Bt

A, 2A ekl A ALERe =R (1985).

(1996'3 124 20% H+)



