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Abstract

We have studies fatty acid composition of water extracts of parts of omija (Schizandra chinensis Baillon)
and antioxidant activities of fractionated omija parts (fruits, endocarps, seeds) were determined by DPPH
methods and by in vitro hepatic microsomal lipid peroxidation system.

Fatty acid composition was not different by parts of omija and major fatty acids are linoleic, oleic, and
palimitic acids, among fatty acids is water extracts of parts of omija, linoleic acid was highest in content.

Methanol and buthanol fractions of seeds and ethyl acetate fraction of endocarps showed stronger antioxidant
activities by DPPH methods.

Methanol and buthanol fractions of seeds also showed on inhibitory effect on in vitro liver microsomal
lipid peroxidation.

LA £ 2 E2e) fel, Fejolukal, whde] AT

o] BB-Mo] ow|tel HepH APAARE TAF EF

A2 NES FAAOIY A7l NY A Al ol s oy JHE =4l B} ATRIY

EZolx|iL 9lo] AlEe J|% E& JIFA AEVe] F fUlAke g ¥ 1§ dF B9 anthocya-
S Ha w, ARl hAsla azpAel A4 nin 20 i ATHII} gl Borh

15 AFES FHT AFol Wds FEHZ Yok B A7 e u|) $-9)9] Aupat 2449 xole}
aelste] AFe] AR, BEQ WA AR PSS 2AsI 7)o Rashe vle|t).

Frio @ Al B 43 tocopherolFo] A FAHEHA

oq‘

S¢ YA o188k s IL NEME X
1R BHAA Lol nAZYE $eiter D
el s, 59, AF % APl FEADT 3 1 WEAE
AT, Y ool ol PAER L xR o)A Afdeld 19879 Sheel AR} 2=
o2 94 Yok A2 AE o 4T F AURA i) s} 54

29 71E3AEQ 20|k, Lu)ARs, 2wt AAE #-S(endocarps) % FA}(seeds) 2 F=7 F
F24 729 ol4Hm gled evxle] AdFFRS WEAZA7] E4ste] FAd Ao A8E e
FHE AT2AE lignanF2 gomisin®] FEE g ot
slolgl dale] AFRFTVI) gf 3, AFAE s} Aleke BF:-CH,0H, a-a'-diphenyl-B-picrylhydrazyl
o3 Kochetkovi®® ¢} Ohta®?V S¢| A5 17} glch (DPPH)+ SigmaAl E5-& AH&3tgx, 29 2149



148 o|A 4 - o] %

F2 4052 Al EFAGE o] 4slolen, vt
EFFL Sigmart AF Kitg AHg3ach

2. Ay

1) Aukatk 34

2u)Al A 8E soxhlet +EHPoZ J&353]q
ethyl etherol 25+ Aol 9& W7 F 2477}
A% F&3te 2L =Ay+3-2 0.5N-NaOH methanol
solution® 2 7krRe|X7! o} Metcalf -2 wh®

Table 1. The condition of GC for analysis of fatty
acids in the parts of omija

BRALREEE

© 2 BFsymethanol& AH2-3l¢] methyl ester3} A7
t}e carbon disulfideol] &8jA1A GCE ¥4 3¢ oo
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Fig. 1. Preparation of several subfractions from the methanol extract in the parts of omija by solvent partitio-
ning, acid-base treatment.
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Table 2. The amounts of several subfractions from each part of omija by solvent partitioning @®
FrM Fr.P Fr.Ba FrA Fr.Ph Fr.N FrEa FrB FrW
Fruits 55.50 217 0.15 0.19 0.26 0.72 5.20 14.60 29.00
Endocarps 72.22 1.03 0.12 0.17 0.09 0.21 7.60 21.72 41.40
Seeds 20.20 4.03 0.20 0.21 047 1.63 142 2.83 8.82
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Table 3. Total fatty acids composition in the parts
of omija ‘ (%)

Fatty acids (F.A)

Fruits Endocarps Seeds

Palmitic 16:0) 1025 17.34 3.09
Stearic (18 :0) 2.00 3.01 0.38
Oleic 18:1) 2042 17.67 21.56
Linoleic (18:2) 58.85 50.51 72.55
Linolenic (18:3) 474 6.92 0.73
Arachidic 20:0) 0.98 150 0.06
Behenic 22:0) 0.88 145 0.19
Erucic @22:1) 133 1.59 144
Total saturated F.A. 14.76 23.30 372
Mono unsaturated F.A.  21.75 19.26 23.00
Poly unsaturated F.A.  63.59 57.43 73.28
P/S ratio 431 2.46 19.70
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Table4.The fatty acids composition of water extr-
acts in the parts of omija (%)
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Table 5. Free radical quenching antioxidant activity
of each part of omija by fractionation

Fatty acids (F.A) Fruits Endocarps Seeds
Palmitic ~ (16:0). 368 346 3.01
Stearic (18:0) 0.81 0.97 0.78
Oleic a8:1n 2082 20.99 21.03
Linoleic 18:2) 7324 73.11 73.81
Linolenic (18:3) 0.76 0.76 0.73

Arachidic- (20 : 0) + + +
Behenic 22:0) 0.20 0.19 0.20
Erucic 22:1) 0.50 0.52 044
Total saturated F.A. 4.69 4.62 3.99
Mono unsaturated F.A.  21.32 2151 2147
Poly unsaturated F.A. 74.00 73.87 7454
P/S ratio 15.78 15.99 18.68
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250pg 500 pg
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e 92.6 87.0

g ¥ 784 58.2
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e. 92.0 90.9

S. 97.6 846
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e. 99.1 100.2

S. 93.6 89.9
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Fr. Water f. 95.2 91.1
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S. 4.7 89.7
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Fig. 2. Free radical quenching antioxidant activites
of seeds of MeOH fr., endocarps of EtoAc
fr, seeds of BuOH fr. and T-0.01% (0.01%
of dl-o-tocopherol): To 2.5m! of DPPH solu-
tion of As7 0.958, 0.966, 0.5 m/ of each fraction
was added and the percentage of decrease
in absorption was recorded ten min later.
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Fig. 3. Effects of each part of omija on lipid peroxi-

dation of rat liver according to the incubation
time change (Control: water, T-0.01%: 0.01%
of dl-a-tocopherof).

AAE2ZE hydroperoxideo]n], o]2]¥ zhAts}=]|Ade]
free radical& X, 9l == 54 o AT
AEET v o)y g ukgsle] AL 715H, F2
7z EAE o|P P o) A A A4S
enAe] 22 B3o) fAshl A Aoz
e, ole Toda®e] 2wz} Al AlslejAla
F7} glrha & dFRvel dA=EEe ez A

v.d 2

2vRe] Helo] BE A4t 24} 22l o9

oulAle] Hslol obE AL 24T F0H DA DY AT 151

olgid 7} R-9)e] Aupik x4 WHslel omxte] AR
3 shaslay, Algahg FHadsix Al A A A
g AR Ade ogd 2o

L2u]xke] AaE 2L Cip:0-Cn7HA F 8F 5
A=), 21 3 linoleic, oleic, palmitic acids7} &gtk

P/S ratio= A3}4le] 4.31, 3H8-0] 2.46, 22}7} 19.70
o]t

A 750 B FEFA linoleic acid®l &
fr&o) AR vlE) AAA FEH, B FEE
Qlated oAt AT FH-FoA palmitic acide}
8ol 4 ¢] linolenic acid7} VA A Zastg )

DPPHY e 2|3t 27|}e] #-98 & ¥ FXol

£ 3449 a3= Fx¢ MeOH ¥-8, BuOH #-3,
74-2] Ethyl acetate ¥3-2 dl-a-tocopherol 0.01%
FEANAY FUAAY] vj&F FEo)

7r 229 At g JAERIHE TA
MeOH 23 BuOH #3e¢] dl-a-tocopherol 0.01%2]
Hape} wls=dtA bl

FNEH

L BREIEA | AR 3155 BA1E1(1988).

2. Nobuji, N.: Recent advances in the study on Natural
Antioxidants. Nippon Shokuhin Kogyo Gakkaishi, 37
(7), 569 (1990).

3. Toda, S, Kimura, M., Ohnishi, M., Nakashima, K,
Ikeya, Y., Taguchi, H. and Mitsuhashi, H.: Natural
antioxidants (IV), Antioxidative components isolated
from schisandra fruit. Shoyakugaku Zasshi, 42 (2),
156 (1988).

4. Toda, S., Tanizawa, H., Arichi, S. and Takino, Y.
Inhibitory effects of methanol extracts of Crude
Drugs on the Air Oxidation of linoleic acid. Yaku-
gaku Zasshi, 104 (4), 394 (1984).

5. Ikeya, Y., Yaguchi, H. Mitsuhashi, H., Sasaki, H.,
Matsuzaki, T., Aburada, J. and Hosoya, E.: Studies
on the Metabolism of Gomisin A (TTN-101). 1. Oxi-
dative Products of Gomisin A formed by rat liver
S9 Mix.

6. F3]A, °|FF, +714: A} 29]2}¢] Anthocyanin
1o Aol Asled, =531k A], 25 (1), 35
(1982).

7. Ikeya, Y., Yaguchi, H. and Yoshioka, I.: The consti-
tuents of Schizandra Chinensis Baill. VII. The struc-
tures of three New Lignons, (—)-Gomisin k; and
(+)-Gomisin k and ks, Chem. Pharm. Bull. 28 (8)
2422 (1980).

8. Ikeya, Y., Yaguchi, H. Yoshioka, I. and Kobayashi
H.: The constituents of schizandra chinensis Baill
VIHL The Structures of Two New Lignans, Tigloyl



152

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

gomisin P and Angeloylgomisin P, Chem. Pharm.
Budl. 28 (11), 3357 (1980).

. Ikeya, Y., Taguchi, H. and Yoshioka, I.: The consti-

tuents of schizandra chinensis Baill. IX. The clea-
vage of the Methylenedioxyl Moiety with Load Te-
traacetate in Benzene, and the structure of Angeloyl
gomisim Q., Chem. Pharm. Bull. 29 (10), 2893 (1981).
Ikeya, Y., Taguchi, H. and Yoshioka, I.: The Lonsti-
tuents of Schizandra Chinensis Baill. X. The structu-
res of y-Schizandrin and four New Lignans. (—)-Go-
misins L, and L,, (£ )-Gomisin M, and (+)-Gomisin
M;. Chem. Pharm Bull. 30 (1), 132 (1982).

Tkeya, Y., Taguchi, H. and Yoshioka, L: The Lonsti-
tuents of Schizandra Chinensis Baill. XII. Isolation
and Structure of a New Lignan, Gomisin R., the Ab-
solute Structure of Wuweizisu C and Isolation of
Schisantherin D. Chem. Pharm. Buil. 30 (9), 3207
(1982).

Ikeya, Y., Ockawa, N. Taguchi, H. and Yoshioka, L:
The Constituents of Schizandra Chinensis Baill. XI.
The Structures of three New Lignans, Angeloylgo-
misin O. and Angeloyl- and Benzoylisogomisin O.
Chem. Pharm. Bull. 30 (9), 3202 (1982).

Ikeya, Y., Taguchi, H., Sasaki, H., Nakajima, K. and
Yoshioka, I: The Constituents of Schizandra Chine-
nsis Baill. VI. ®C Nuclear Magnetic Resonance Spe-
ctroscopy of Dibenzocyclooctadiene Lignans. Chem
Pharm. Bull. 28 (8), 2414 (1980).

Nakajima, K., Taguchi, H,, Ikeya, Y., Endo, T. and
Yoshika, I.: The Constituents of Schizandra Chinen-
sis Baill. XIII. Quantitative analysis of lignans in the
fruits of schizandra chinensis Baill. by High Perfor-
mance Liquid Chromatography. Yakugaku Zasshi.,
103 (7), 743 (1983).

+£8%F, 549 GC/MSe] 91§ ¢v]=} Ligman A
B9 54, ¥3%EsA, 32 (4), 344 (1989).
+£8F, 49, WU&2, 7143 Capillary-GC (FID)
ol &% 2v]2 Ligman A%< 33, 3353137,
32 (4), 350 (1989).

Ikeya, Y. Kanatani, H., Hakozaki, M., Yaguchi, H.
and Mitsuhashi, H.: The Constituents of Schizandra
Chinensis Baill. XV. Isolation and Structure Deter-
mination of two New Lignans, Gomisin S. and Gomi-
sin T. Chem. Pharm. Bull. 36 (10), 3974 (1988).
Kochetkov, NK. Khorlin, A. and Chizhov, OS.:
Schizandrin-Lignan of unusual structure, Tefrahedron
Letters, 20, 730 (1961).

Kochetkov, NK,, Khorlin, A. and Chizhov, O.S.:
Deoxyschizandrin-structure and total synthesis. Te-
trahedran Letters, 9, 361 (1962).

Ohta, Y. and Hirose, Y.: Structure of Sesquicarene,
Tetrahedron Letters, 10, 1251 (1968).

Ohta, Y. and Hirose, Y.: New sesquiterpenoids from

o) & -

QR

22.

23.

25.

26.

217.

28.

29.

31

32.

35.

36.

37.

38.

. EE, Y, 1S

. Han, Y.N,, Kwon, YK. and Han, B.H.:

BRACRERE

Schizandra chinensis. Tetrahedron Letters, 20, 2483
(1968).

248, AAF, RN S, AFE L A, 39, 29,
27y 289 fE9, fElolix4l, {74
s 24, fFAEseR), 22(1), 76(1990).
olA4, o|ulF, o)A % 2mixle] Hepd AubdEw
F714 ke @ A7, AT A, 4(2),
173(1989).

olA%, olAd%-: izt 4wl {23 A} n|
LA F714 2ACl [ A7, TAEEEER),
4(2), 177(1989).

1%, ol4% 1 eulAe] 291 $ obeleAls f3
otuliAl Aol [ AT, VA2 R, 4(2),
181(1989).

A% evlAbe] f7)Abel] Bt (A 11), FoRedy
gy, 5, 124(1961).

AR, E5FY, A 2nzY AU, f7)4k
2 Anthocyanin 4o #3}e], g2 EFH53A], 5§
(3), 178(1973).

AOAC.: Official method of analysis of association
of official analytical chemists. 13th edn. Washington.
D.C. (1980).

Metcalf, L.D., Schmitz, AA. and Pelka, JR.: Rapid
preparation of fatty acid from lipid for gas chroma-
tographic analysis. Anal. Chem. 38, 514 (1966).
£-94], &8¢ Studies on
antioxidant components of Korean ginslug. ¥=4
3313, 12, 32 (1979).

Kimura, Y., Okuda, H., Mori, K., Okuda, T. and Ari-
chi, S.: Effect of Extract of Various Kinds of Tea
on lipid Metabolic Injury in rats-fed peroxidized oil,
dtodoFAladts]#], 37 (3), 223 (1984).

Blois, M.S.: Antioxidant determinations by the use
of a stable free radical. Nature, 181, 1199 (1958).

. Kirigaya, N., Kato, H. and Fujimaki, M.: Studies on

antioxidant activity of non-enzymic browning reac-
tion products (III). Fractionation of browning reac-
tion solution between ammonia and D-glucose and
antioxidant activity of the resulting fractions. /. Agr.
Chem. Soc. (Japan), 45 (6), 292 (1971).
At} 74
2259 AAHA dATHEo] B BT AT A
<kgl3s]®], 12, 26(1981).
8%, Avieh BHE, Bo: 25 AR s
FA A B0l |3 AT, Aeokerslx), 18(1), 41(1987).
Ohkawa, H., Ohishi, N. and Yagi, K.: Assay for Lipid
Peroxides in animal tissues by -thiobarbituric acid
reaction. Analytical Biochem. 95, 351 (1979).
David, H.A, Ray, E.C. and William, F.S.: Manua!l of
nutritional therapetics. 2nd edn. A Little Brown and
Company. p. 367 (1988).
Williams, E.R. and Mary alice, C.: Nutrition Mcgraw
hill book company (1984).



Vol. 6, No. 2 (1991) omlze) Helol wWE Aubik 2AF kst GAdel FE A7 153

39. Lynch, R.E. and Fridovich, L: Effects of superoxide 41. Roubul, W.T. and Tappel, A.L.: Damage to protein,

on the erythrocyte membrane, J Biol. Chem. 253, enzymes and amino acids by peroxidizing lipid, Arch.
1838 (1978). Biochem. Biophys. 113, 5 (1966).

40. Fujita, S. and Yasuda, M.: Lipid peroxidation and 42. Tappel, A.L.: Lipid peroxidation damage to cell com-
cell membrane, Folia Pharmacol. (Japan), 72, 279 ponents, Fed. Proc. 32, 1870 (1973).

(1976).



