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Abstract
The fruits of Schisandra chinensis (Turcz) Baill. exhibiting
hepatoprotective effect were used as Chinese medicine since ancient
times. The active ingredient of the crude durg had been reported mainly
as schisandrin B. In this study, the most effective conditions for
extraction, separation and isolation of schisandrin B from S. chinensis
fruits and the antioxidant and Hep G2 cdll inhibitory activities were
investigated. Dry fruits of S. chinensis were milled and extracted with
n-hexane to remove lipid then extracted with methanol. Methanol extract
was separated and isolated by XAD-7 and RP-HPLC chromatography to
obtain three major components. The isolated components were identified
as schisandrin B, schisandrin B isomer (v - schisandrin) and gomisin L
by UV, 'H, *C-NMR instrumental analysis. The half maximal inhibitory
concentrations of schisandrin B and v - schisandrin on hepatoma cell
Hep G2 were 105.85+0.10 and 202.08+0.18 ¢« M. While for the normal
cell BNL CL.2 the values were 335.20+0.03 and 430.28+0.03 ¢« M.
Schisandrin B isomer showed inhibition on oxidative damage induced by
hydrogen peroxide. Schisandrin B and itsisomer both had the potential to
increase the activity of intracellular antioxidant enzymes including
superoxide dismutase, catalase and glutathione-S-transferase. The
product isolated from the most effective extraction condition of
schisandrin B from S. chinensis fruits was analyzed by RP-HPLC. The
results showed that the highest yield of schisandrin B from S. chinensis
fruits was obtained from the conditions of 80% methanol and the solid to
solvent ratio 1:60 (w/v). Asthe result of the studies, the potential remedy
of prepared S. chinensis extract might be used for developing function
foods with hepatoprotective effect.
Key words : Schisandra chinensis, lignan, schisandrin B, schisandrin B
isomer, cytotoxicity, antioxidant activity, antioxidant enzyme
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*0, Triplet state oxygen

o, Singlet state oxygen
I 67
H : :
Hydroperoxide radical HO; © gy | Oy - Superoxide radical
o
H+
Hydrogen peroxide H,O,
I ei
Hydroxy! radical HO - (H*) o .
1 ei
H+
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Bl- ~3 83 s T2 M-
Fig. 1 The relationship between oxygen and reactive oxygen species.

(& ok v, 1992)
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2-1-3 f d APERT $3 MR E

FRAENT FF LA ST G dod L RB I PFA S o
ALF RS ol Y d > AMSwEAE BB ERF LR DE
5°mmﬁﬁ#wﬁm?§-H%m£$f?,ngﬁJmng4mmw
PRSP Moy VI k2 PR Tfr— v 44 T
ﬁ%éii“@*’ﬁﬁi%ﬁﬁ%?ﬁ%%

[e]

pdAE:HRRFAFITE Y BB &35 5 5o
e B E s 2 REG S 4pk |2 (Schoneich et al., 1989) - 2%
AAPRIPNE DTG FA DR A e SRS B
Fle Fm %o g g egitirildecnzd g 58 g d AP 3 = ch
FlrBIRIFAL (MAfeT § 0 198)) -

E3 RS B S Y O WS R O SR R R A s - SN
SRR R EELEE L ?ﬁ%%’?éﬁﬁﬁiﬁ‘%ﬁ%%
BEOLE AR T T 8- HIFREE AR T ARA
R R €3 FEEFARS T

i DNA 2 WA A kAT e R g it ¥ 134 m
R U I AR B EE L ROR B S R T A R
B A Fehged TREFREA G FREHEV AL HE R
AR 2 A g R e il B RPN
BRVAL wE (Shigenagaet al., 1989; Rikans and Hornbrook,
1997; Moskovitz et al., 2002) > & ‘w2 i34 2 & & 7 % 37> 2 F R B €
3 ?#E'h;’m"'eﬁa—km#ﬁz;’s ST []iﬁ@ =i R R
F] o Jpiiyt 80~00%:m R E A IR A YA AF HH T
pd A LA~ % (Gutteridge, 1993; McCord, 2000,
Moskovitzetal.,2002) > Bl= 5 & * B3 #55ldechimie 2 & ?‘u B o

*ﬂ‘u

=



F- N BEBF TS L
Table 1 Classification and nomenclature of reactive oxygen species

ROS (Reactive oxygen species)
Radicals Nonradicas

O, - Superoxide radical '0,  Singlet state oxygen
HO, - Hydroperoxide radical Os Ozone

HO - Hydroxyl radica H,O, Hydrogen peroxide
RO - Alkoxy radica ROOH Hydroperoxide
ROO - Peroxy radica OCIl”  Hypochlorite

- NO Nitric oxideradica ONOQO' Peroxynitrite

(Abujaand Albertini, 2001)

2= ~pd AEFMHY 2 KR
Table 2 Sources of free radicals and reactive oxygen species

Intrinsic source Extrinsic source
Auto red-ox reaction Excessive execise
Electron transport chain of lon radiation

mitochondria and M edication oxidation
microsomal oxidase Red-ox substrate
Ferrous (Fe™) Smoking
Phagocytic cells Stress
Sun light

(Morrissey and O’Brien, 1998)
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W=~ R4 rldeinme 2 w MG T .

Fig. 2 Cells and tissue damage caused by oxidative stress.

(Halliwell et al., 1992)
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Table 3 Clinical diseases caused by reactive oxygen species

Clinical diseases

Brain

Eye

Parkinson’s disease

Vitamin E deficiency
Neurotoxins

Hypertensive cerevascular injury
Aluminium overload
Potentiation of traumatic injury

Photic retinopathy

Ocular haemorrhage
Cataractogenesis
Degenerative retinal damage
Retinopathy of prematurity

Heart and cardiovascular system

Kidney

Atherosclerosis
Adriamycin cardiotoxicity
K eshan disease

Metal ion-mediated nephrotoxicity
Aminoglycoside nephrotoxicity
Autoimmuno nephritic Syndromes

Gastro-intestinal tract

I nflammatory-immune injury

NSAID-induced Gl tract lesions
Oral iron poisoning
Endotoxin liver injury

Rheumatoid arthritis
Glomerulonephritis
Autoimmuno diseases

Diabetogenic actions of alloxan Vasculitis
Halogenated hydrocarbonliver injury  Alcoholism
FFA-induced pancrestitis Ageing

Nutritiona deficiencies Red blood cell

Thalassaemia and other chronic
Anaemias treated with multiple
Blood transfusions

Dietary iron overload

| diopathic heamochromatosis

Fanconi’s anaemia

Sickle cell anaemia

Favism

Malaria

Protoporphyrin photo-oxidation

Lung

Cigarette-smoke effect
Emphysema

ARDS

Oxidant pollutants

Bronchopulmonary dysplasia
Mineral dust pneumoconiosis
Bleomycin toxicity

Hypoxia

(Aruoma, 1994)
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T 2 pd ARG A - UER S SRR ARG R
pAEpd LBE = v pd AFRUETALOITAd Ao HF P
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i

hydroxytoluene (BHT) -~ propyl gallates (PG) » ‘& & - #g o
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857 F 0 ke kMR A (photosensitizer) » 4 ¢ E % 3
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1075) = 4ot EE2F HH 2 T E LA o
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TRELE LR ALY 2 B RS
23 RhF2ZFAlpd Ao E PR AdRE R g a4 o Y
ko fe (ascorbicacid) s & » TR R A - BEFF -2 T pR
(a - tocopherol) - & H x4h 1% it & # (Qisheng et al., 2007) -

ftﬂ;f%%,rﬁ{;ﬁg}ﬁ&wi

2-2-1-4 & & # £ A (metal chelator)

St 2P ERERYES 8 b MEER LR E LD
BRETIRR T FAF I RALI I A RF L EF AN LY

Al RS W & BAET R B A WF T
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Fe* + ROOH — F&* + RO+ +OH
Fe* + ROOH ——> F& + ROO- +H'
MY+ RH — M™ + H" + R-

R ERAEH AL T AL G E P24 i aRY 28
RERBFZE YRR G O LE P eniE
* oo drig ¥ppe (citricacid) ~ JFE B (tataricacid) ~ ¢ = ke ¢
(ethylene diaminetetra acetic acid, EDTA) 2 & 74t @ (pyrophosphorate
sats) % (Bors, 1999; Khokhar and Apenten, 2003) -

2-2-2 P FE R MLALF VTR 2 484

S

Bifepd Resdy 1§32 meziy
ﬁ-l_—‘:- #"b% IL‘P}-E,E/, ,L,Ij]/l?_FEE] -E’%,\l«;
i

Tomfg PEZLIHN LA

S '/E‘FE CILEI RN =
dind PR R - 2R
4% 7 superoxide
dismutase ~ catalase ~ glutathione peroxidase (GPx) ~ glutathione reductase
(GR) ~ glutathione S-transferase (GST) % ¢ % - T 5| S a2 2 4 P 48
PRE &2 fRy VEEE
2-2-2-1 42 % 1245 ¥ it fx (superoxide dismutase, SOD)

ATt enE 4n A f e @ TR L5 e F SOD > ay A § IR

Bt iEE ME R F AT MRIEARS BT e irid S hig g o
HE R BiEE o T #HiciEL (Beyer,1994) > F N 4T o

SOD + -0y » SOD™ + O, (SOD: § i f)
SOD™ + -0, + 2H" — SOD + H,0, (SOD : & i)

DF B NA4eT

+ 0y + - Oy +2H" _SOD | H,0,+ 0,

11



973 9 SOD @ 3 » &£ Y+ # A& (prosthetic group) i3 i ¥
EREF A @ B WA BT SOD A S Z A

(1) CwWZn—-SOD : 5 &>t E i cnlme F 2 72 B9 > % love p
&1%1&m,%ﬁ%inﬁﬁﬁﬁ$’@Zﬁﬁﬁa%@$,ﬁ
BHEALG - BT w o - BAFRS 2 - BT AT
¥i 0 @@m@ﬁ’mg,ﬂ &S Bk %%»ﬁédwﬁ
BUEMERRE S BT Pl EE A P IR T A E R BT RN
B dm ¥4 7 kA (Linetal., 1998; Fridovich, 1986) -

(Q)Mn-—SOD : 7 & B 7 im & R b im0 Y > R b o2
P 2B HE A B merd d AR A E B E g

(A Fe-SOD: s & At 2 P irg FEL FHEWY > F oo nd
AP SOD Fhd 224 F=tH e > ¥ pH R 2 FuRagp
(Stalings et al., 1984) -

3 & BT e SODH AR~ m A A A iz A

» SOD {2 2 #3k4 FF chst {12 453 453 I o iAot
2-2-2-2 f % (catalase, CAT)

[ FiEel Bt imizenidg ¥ o 48 (peroxisome)p o MFmiE 2 iz

B SRR BT o dop L A S R 0 4

pro LR (TR DB A BR S kEE A oww%ﬁFﬂ )~
hemeproteins» d = B H ~vrie » ZBZHE e - Bliow 3

NADPH 4~ + » & 3 § 58~62 kDa -

2H202 ﬂ, 02 + 2H20

12



2w~ % & s g A vr SOD chift
Table 4 Properties of different metal ion prosthetic group to superoxide

dismutase
Properties Cu/Zn-SOD Mn-SOD Fe-SOD
Dimmer .
: Dimer or
Dimer, (prokaryote)
o tetramer,
Molecular form identical tetramer . .
. identical
subunits (eukaryote) subunits
identical subunits
Molecular weight 32k Da 42-46kDa  40~46kDa
(dimer)
copper (II) x1
Metal ion prosthetic _ Manganese (II) x1 Iron (II) x1
group Zinc (1) x1 _
_ per unit per unit
per unit
Effect of pH on No effect at Decrease at Decrease at
enzyme activity pH 5~10 pH > 8 pH > 8
Inhibited by H,O, At 0.5 mM No effect At 0.5 mM
Inhibited by ethanol _ -
(EtOH) No effect Inhibited Inhibited
Inhibited by _ -
chloroform (CHCI,) No effect Inhibited Inhibited

(Donnelly et al., 1989)
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PRa WRRE L (B £ BRI TR 28 F 1 E o F
B0 f R GOH-Px R g e i M & iRk w2 £y T
% % (Meyer and Isaksen, 1995; Kirkman et al., 1987) -

2-2-2-3 FRRH PR~ B PRiEy VR &4 fF (glutathione, GSH ;
glutathione peroxidase, GPx ; glutathione-S-transferase, GST)

GPx — 4% 5 & m i ~ " R 2 e TP 0 RPN A TR
i K) T0%f > fmve B P > 2500 A >k sg ¢ (Zakowski et al.,
1978) » # (v * #5448 R i ¢H GSH (glutathione) ¥ i 4 § i+ i b
GSSG (glutathione disulfide) > }%%;—‘ﬁ%f@i L& 4eg 4 kA3 o GPX
g4 80kDar d B 22kDash=t B ot o 2 B H A
hE R 2R - B (sdenium) it i B TS 04k L p P GPX 2 7E
T *# (Jacob, 1994; Mills, 1960) -

£
ud.’

Pt s
GSH = —E‘_ ']_’g. ﬁ._%?ﬂ%’?w‘fgm’?é ?ﬁ'\:‘ ’ ,F’/'ggly\ é{, ?mﬂéﬁﬁﬂ’ﬁ ’ T!E‘L‘E;

cysteine (& #k3ft) ~ glutamic acid (3 ¥<fc) 2 4 *=fs (glysine) = f& %=

AETE S BHEN AT BT

O NH, CH, 0
A |
C-CH-CH,-CH,-C—{ NH-CH-C—|NH-CH,-C
/7 I I N
HO O O OH
Glutamate Cysteme Glycme

SABR 2% ApF A T A S BRE (GSH)E § i

(GSSG) » i & # i 4
(1) 175 GPX o fi f e+ B kF > 2 67+ GSSG -
H,0, + 2GSH GPx » GSSG + 2H,0

14



(2)d 2/ GSHE gt pd Riv® (534 GSSG - j'5 A o %

(3)iT 7 2 & Fk i f® R s (dehydroascorbic acid reductase) 2.
W FF o Ky 2 e iR (dehydroascorbic acid)i & = 4o
Bow g > p £ 258 GSSG ik fi o

(4) #Hx i+ 3 Fz2 7 SHAR % (carboxylase, lipase, trypsin)
-Ft-}iféﬂ D 1

2Enz-SH+ O, — > Enz-S-SEnz

—

Enz-S-S-Enz+ GSH <+— Enz-SH + Enz-S-S-G
—_—

Enz-S-S-G + GSH ‘ Enz-SH + GSSG

(B)GSH £ & 2.4= B i®* {5 > A% = mercapturic acid conjugate »
4‘15.&;}%@7 Bkt AR AR > E T RS i 5 T

fBd P o T 40 o

3 ™ e GSSG ¥ 4 d glutathione reductase (GR) 2 NADPH :& &
£ 2 =2GSH> F Bil4cT

GR
GSSG + NADPH + H” » 2GSH + NADP*

(Fang et al., 2002; Meister, 1994; Townsend et al., 2003; Wu et al., 2004)

FokH P # ps (glutathione-S-transferase, GST) 4 i *% fm %z B
o F bk AP AHA S fad o R GSHE A F -0~ -N&-S
FARE AR A A Frfigdd (thioester bond)st s - 1427 =
glutathione-S-conjugate » #-F 4.4+ B3 F i > B4 &8 e i F g &
ECREN AR R . R N e ¥ i = xl SFY EARIRE L RRF IR RN BLE 3 cd
RPN BT EY > N fEF 0P 0 (Townsend and Tew.,

2003) -
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#. 1 ~ ¥ Hlutathione (GSH)jiz & it £ 4 &7
Table 5 Chemicals can be detoxified by GSH

Sources of chemicals

Drugs

Acetaminophen (tylenol, atasol, others)
Other pharmaceuticals (adriamycin, steroids, phenobarbital, etc.)

Industrial products and its by products

Common solvents (acetone, alcohol, industrial agent, etc.)

Aliphatec hydrocarbons (vinyl chloride, hexachlorohexane, plastics, etc.)
Aromatic hydrocarbons (fuels, bromobenzenes, chlorobenzenes, etc.)
Carbamates, thiocarbamates

Arylamines, arylhalides (industrial exposures, etc.)

Sulfates, nitrocompounds, naphtalene (fuel, fuel by-products, etc.)

Foods

Aflatoxin B, (natural toxin, carcinogen from moldy nuts, etc.)
Nitrosamines (smoked foods, hot dogs, others)

Benzopyrenes (barbecued foods, fuel exhaust, cigarettes, etc.)
| sothiocyanates

Peroxides (lipid peroxides, cholesterol peroxides, others)

Environment

Heavy metals (Ilead, mercury, cadmium, cobalt, copper, €etc.)
Organophosphate pesticides (parathione, others)

(Gutman and Schettini, 2000)

2-2-2-4 i ¥ Qi (coenzyme Qyg, CoQyo)

#AF Qv * AL R (ubi-quinone) » F1E f T H hehiz it A R
- mre R MY A L S AR AT £ 4 > coenzyme Q
7 54 CoQ~CoQuz > @ A F8 ¢ 1 & 53 4] s 5 coenzyme
Qu’ FIH# H & ~ % A (unsaturated trans-isoprene) % & & % 10 & % -
» Vd @ EBRLKH I RERE N4 ML (Skikoetal.,
2006; Ernster and Dallner, 1995) -
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v

CoQpz 1 & it 2 ,\#ﬁ%ﬁﬁ;% BT = /Eﬁﬁ‘rx’ﬂjiﬁ (adenosine
triphosphate, ATP) & = p¥2_ i fis > f F 7+ Bif4hvy T35 chfpjcr @
Yo BpOR Y E S iRz i B 3R 5 ATP F]pt CoQo#4 £ & F

TFAMY L BT ATl ¥VER (Crang 2001) - fdng i
5 > CoQuoHy (3B A fs 22 CoQq) = smPe MC b 2 5 »xfg 3 4 14 & -
fRRETF M EEwe e X pd R I8 gy
WA F eie 7 (Weber etal., 1994) » @ CoQuoH » (¥ i 52 CoQy)
VAR AT S Bifsar 4R R 2 CoQuH, A & (Murray,
1996) » CoQoH, ¥ 1k P35 H i 5 1t & Jde™

COQ10H2 +Li p| d'Ogi i

COQloH . +L|pld-02H

CoQuir B p iz 220k pFE Flw ' > m {F A& & > b
RUDNAX TIM REs pd A T - BB p 2 & 22 CoQuoik & '#
Mo dmie g B RS BE BN L (NEF TR A T B A

m/u;ﬁj\‘;u’ ,Jn/gj-;é‘* T Rk ﬁgg:g‘ v EgE IR e LE_‘@\# g 4c

P & (Harman, 1972; Ernster and Forsmark-Andree, 1993) -

o)
HsCO CHy n
Oxidized state(CoQoH - )
H;CO = H OH
0 CHs H,CO CHj
Coenzyme Q1 (CoQ1g)
H,CO = H]
n=10 OH CHz .
Reduced state(CoQ1oH>)
* W EFQuoz B -
Fig. 3 Structures of coenzyme Q. (Ernster and Dallner, 1995.)
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o RF R pRBE S RERE CF R

Table 6 Endogenous and exogenous components of antioxidant system

Endogenous components of the antioxidant system

Mn, Cu/Zn-superoxide dismutase (SOD)

Fe-catalase

Glutathione (GSH, aso present in foods) and Se-glutathione peroxidase

Ubiquinol-10 (reduced coenzyme Qo)

NADPH

Uric acid

Lipoic acid

Hormones with antioxidant activity (melatonin, DHEA, etc.)

Metal binding proteins (albumin and albumin bound thiols and bilirubin),
Fe and Cu-binding proteins (transferrin, ceruloplasmin) and

Fe-complex binding proteins (heptoglobin, hemopexin)

Dietary and exogenous antioxidants

Tocopherols and tocotrienols (vitamin E)

Ascorbate (vitamin C)

Vitamin A and carotenoids (-carotene, lycopene, lutein, etc.)

Essentia metals (Se and other metals for the function of antioxidant
enzymes)

Phytochemical s with antioxidant activity

Dietary and other supplements (CoQo, glutathione, lipoic acid, etc.)
Food antioxidants (BHA, BHT, propyl gallate, TBHQ, rosemary extract)

(Papas, 1999)
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Endogenous

factors
SOD Catalase
— - 027 > 1/2 Oz+1/2 H202 > H20+02
Exogenous GPX
factors l
H.O + GSSG
| NADPH
SOD - superoxide dismutase GR
CAT - catalase
GPx — glutathione peroxidase l
GR - glutathionereductase GSH NADP"
GSH - glutathione
GSSG —glutathione disulfide

Bz - foee pojif CpEd b

A
2, L L

2
FNTIY

Fig. 4 Cellular antioxidative enzymatic defense system.

(Mrukaet al., 2002)
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2-3 7 vh+ 2 % e AR
2-31 T3 @ 4

IR+ X ¥ L+ T rk3 (Schisandra chinensis (Turcz.) Baill. fruits)

L T
a

2=

Pt

*+ (Schisandra sphenanthera Rehd. et Wilsfruits) » & 5 T v&
2 A gawrE R oo e Y o Eark
WLl AFBATR Y 2T RS L
Twh+ o TR T RG22 (¢ F S gEL > 2000) o F T kG 2
PR BTSSR 2 L Flra B ¢ 2 mFwu-we-zio p oA
F-2 gomishi > §8 WA = omicha> » F]& ¥ % % 7 vkF 5 #TF 7

>_L

3

44

pou
=

-

I~y

>‘\"+

44
T—i"l + M

Flet ¥ F - B F S AR AL b 4e schisandrin C 7 fL wuweizisu
C> m BB A R * schizandrin C f£2. (Hanckeet al., 1999) -

TR+ FIET ki B A FF oA E LN 22 (%
FAF) TP+ (EPLEEWR) LT 5T kT fHESH T RS
2RO FEEATEAES  GEFENE oS £V E 8K
537 SHERIRLS PN FHEF 124 %89 c AR A
ool A EL RSP AR AR RBETE R o
SREETT R i R e SRR iR

PEERR RS AR EES8EN oA K d TR

2N

7

4

5%
BR
—\\

G

* 5

i
(X'

(%)
-
4

my
=
&

ot ©

R
pA

Qe
\‘:4
(M

I8

fr,«

MR B RS o R R F S 0 AR D B LR &
7) 4
¢

o

D
)

RECE L SN RN NN TR S

g4 > 2000) -

ka-
i

P

‘%%’E

-~

TrRF 2 FMPIR? BB &GS 2 THE S T
Y FEIFIRER2AT AL S AREE D L’r%“a‘l.z;iibﬁé
P 102 WhREER A B ERY ARG HERE
PR RO P T vk T 20 F G A ehi i< (Song and Song, 1988) -

b
J=q

pas}
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I]qullmil ;

g]ir \ir\’—';:-:j--a:?o

Fig. 5 Fruitsof S chinensis.
2-3-2 TvRF 2 LB

IkF LA NIt EPp—Ap i FE? 7259 10% %
FE2HFY? ZERE O FEI02% A& A FF T AE T
vk % (schisandrin: 0.75 — 1.86%:; schisandrin B : up to 5%; schisandrin
C:0.01-0.34%) -~ 2 5 7 v&+ 2% (deoxyschisandrin : 0.07 — 1.09%) ~
I vk By (schisantherin = % gomisin ; gomisin A : 0.13 - 0.90% ;
gomisinN : 0.24—-1.49%) ~y-~¢e-T vk 3+ % » Z-y-I R+ &
(pseudo-y- schisandrin) 2 7 #& 3 fi# (schizandrol A : up t0 5.17%) & = &
2 3%k Fg ~ SPESE . G B EBE -BHEFHAF A L
RAMZELBPEFEL LG RIFFRAEREG AT R
(¢ % = g2 > 2000, Slaninaet al., 1997; Upton, 1999; Zhu et al., 1999) -
2-33 TvhF ¢ 2 g L HF

E*ﬂﬂﬁwﬁ%ﬁmﬁ+%‘%%%+’§¢4éﬁ?ﬁmﬁm

& ¥ » 4o cinnamic acid, quercetin 2 kaempferol % ¢ & 7 vk 3+ ¢ 2. &
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& fiF L kR (Sladkovsky etal., 2001) » @ T vk F &9 BB P oA
ER M avFEpd A8 frﬂg [ % (anthocyanldln) L&t B
MoK TR BT RS P A R T b o 25

cyanidin-3-O-xylosylrutinoside { ¥ - £ 3 %42 i 4 o 7 p o

T RFFPFY 4R s iEig v 4 kiR (Kimetal., 2009) -

EUBEPE2ZIRIAANLS D FRRIBAFI R > R B
AT 2 SPES L B e
- TAF A o kE ARz e i A ST 914% 0 a H P O pEen
FR LB A233% B4l FiEE 40 S B (MDA)Z & 2 i
45 H|Cy 5 1.32mg/ml » Kéfim;? v B RERRY A
WE R R M F RS N 2 MHE G S (mE > 2000) -

=
2
ok
‘4
R
2
=
5
7=
+4
G
it
(S
gl
T
J=q
T3

[ ;_255’3* ;,_AEJ*‘_'— » T RS O ,r.a‘n"}‘b%- L7 /if% Tk FE’Q—%}_@%}\

B S ARELE B L AR feA & A B2 1 (Faed s
A RIRE AR - TR R RIR A %ﬁr‘«‘é'ﬁ‘frn’ﬁu i1 T

IME L iv* (¥

P

‘%%’E

< FEL 5 2000) ©

FRPE g TR R L

otk B RN FI AT Y A RARR S ALY TS
¢ ¥ k% % %4 (dibenzocyclooctadienes) it E_T vk + 3% K
i e chkif (Hanckeetal., 1999; Upton, 1999) » 17 e & = e

B2 T rRF TR G end AR F R

G

2-3-4-1 " FERiR-E 7 i

R S R LR TN PR F2

Forsd & RS F o T MR g T R OFERR R ki F ’ﬁ‘d B 4o
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SR R TR SR e SIS 4 82 374 8 B L B R

(Hancke et al., 1999) -

TrRFCBHERSH TSR § L (CClY)% e =i
(paracetamol) & it £ 4= " #73514= e AST (asparate aminotransferase, *
¢z glutamyl oxaloacetic transaminase, GOT) % ALT (alanine
aminotransferase, * ¢ glutamyl pyruvic transaminase, GPT) + = (Pao
etal., 1974) > - %> A MR Y T EAR P SRE > TS%F LR
AST 2 ALT &% 3 #7 *# (Chang and But, 1996) - # ¢ =zrgomisin A
IR S A K ek E% 3t inte A B sl AR and B BT a0
“H ALT %2 /] & % (Yasuhiro et al., 1991) -

2-34-2 24 # i

GomisinA ¥ fjEhFpE & = > H iv# 5 4 H 3 M £ cortisone > &
R R LR g A > R E F  seeniz 4 2 274 (Hikino and Kiso,
1988) - SchisandrinA ~ B ~ C 2 schisandrol + & = 3+ #z cytochrome
P-450 ~ NADPH-cytochrome C reductase % f% % ch3-v B & & > ¢ K
et BRI A B 24 # 50 (Liand Liu, 1987) -

2-3-4-3 i3 v # iy

Schisandrol A 2 B & 3 %= /| &%Fm?e #* SOD~CAT % £ 48 GSH
efg vk sz it 4 (LuandLiu, 1991) - Schisandrin B ¥ "% i
CCl 2 A HiFp® & i & W ol e 7y i 1" M TiB g 1t
F MDA (malondialdehyde) 2 4 2 'wm*s ek f84f i (Zhang et al., 1989;
Luand Liu, 1991) - Schisandrin B & #ri|%; B g% it @ % & 2 8§ i
T 5 gt e R E PRSP a0 ie fj‘*&ﬂ;l PR G R TR 4 e

B2z B F) (Mak etal., 1996) -
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2-3-4-4 Fr| R m e B 4 1T H 23

GomisinA v $r§| %] CCly i & e+ it S 4 - ¥ 4o if 3%
e g fR B 4 i B (Takeda, et al., 1987) - Deoxyschisandrin *
gomisin N & Fr 4 57 % 5% Jig fmrz HT-20 chsf 4 (5% > w p w0 (£ %
#] 4 M (Gnabreetal. 2010)- 7 vk + ¢ % B~ 412 schisandrin £ 3% & «
ey ga;]ugp wmrz TATD A& 4 wrz i reiF (cel cyclearrest) s i 3] fe ot
T e B 4 enie*  (Kimetal., 2010) -

2-3-45 Hv 4 iy
ToAFFPP LR a2 R ER R 2 AR

(Hanckeetal., 1994) » :x &L "g3f4d it ~ HEL T 4 > A Lot
¥iverl A g%352 8 g E A (Chang and But, 1996) > gomisin A #
¢z L 474 A scopolamin #7id = e e fifassl it (Kimetal,
2006.) » iE 1P FRAY S kAL s A e E SRR 2 o B G L ROUR T
Hg% o f 495k 0 "E TG s A s e e B AL (Huang, 1999) -
2-3-5 7 vk 3 % B (schisandrin B, Sch B)z. 4 %

Schisandrin B 2.z & 545 5 - ~mUDfERs & P
dibenzocyclooctadiene 4x 72 » i methoxy % — # methylenedioxy &
B RAFETREF e B P2 RS o doBlS 1T 0
SchB+ B #3752 2 TR Joifg ot ~ W2 WA X F 1
HERE FRPIREATAEA 2 M EF M F P ek o e
P-glycoprotein % i > 1 "% Mg dm e h 5 & FLE S > 3 4 heat shock
protein (Hsp) 25 2 70 e TR M%7 3t hmrz 4 FhE A5+ (B
B R R S B REATG k2 § CAIR) R B TREEE
(folding error) » #-3-v HE£ A7 LB E L B2 F 1T 12 # &
(Luk, etal., 2008) - 7 %[>+ it & 4 4wk it & a -tocopherol ~ Trolox & -



BEE G dg ibad e ¥ - g frs RRERF RS L aglitr 0@

SchBRIWE 5 4y itad fr2 g3l8 g 53 12 RFIZES
_EL;{ irtp,lcq_-]nﬁﬁﬁ ,Lﬁqlr

# dibenzocyclooctadiene 7 #% = # 5k 4 Px
4L

M ege 4 T R dm e s L de e A uiE
3

Ao Aenr g om 2b- A fuswmﬁdﬁ,_} g_“}aﬂuu,gk.,
1

ﬁé/ﬁfﬁldéO# ¥ % SchB z “"ﬁf‘?] 3 pREOH A B & 2

Birz 5FTT—+ FlpbH B Mg L a4 o4 DPPH 22 ABTS p o Z’ixm,ﬁ-

Kfﬁ;*ﬁiﬁi’é&&hB#ﬁq’?T%‘Z*‘ wmrE BN R R RE R A D

(Karel et al., 2010) -

F“D

8]

OR:

H,CO H

H,CO CH,
S

H,CO

OCH, OCH;
(+)—y— schisandrin () — schisandrin B
(isokadsuranin) (gomisin N)
OCH,

H,CO
(g
HyCO H
H,CO . CH,
S

0

o

(-)- v —schisandrin

kadsuranin.

Bl ~ Schisandrin B z = &8 § 44 4

Fig. 6 Stereoisomers of schisandrin B. (Luk, et al., 2008)
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H,CO

HC—  _~
OH
ZH-B A 53540 FHE A 54142

W~ -1k ¢ 2 g 2 dibenzocyclooctadienes it & A A S o
Fig. 7 Basic structures of dibenzocyclooctadienes compounds have been

isolated from S. chinensisfruits.
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%= ~Iwk3 ¢ ¢ p@pd 2 dibenzocyclooctadienes it & F

Table 7 Dibenzocycl ooctadienes compounds have been isolated from S,

chinensis fruits

CEY L FHBA R B N
_ _ R1+R2=R5+R6=CH,,
schisandrin C Ikeya et
(wuweizisu C) 1 R3=RA=CH;, al., 1982
R7=R8=H B
R1+R2=CH,,
. Ikeya et
gomisin N 2 R3=R4=R5=R6=CHj3, ol 1978
R7=R8=H B
()-gomisin K1 3 R1=R7=R8=H, Ikeya et
9 R2=R3=R4=R5=CHj al., 1980
N R1=R2=CHs, Ikeya et
(5)-gomisin L1 4 R3=R7=R8=H, al., 1982
.. R1=R7=R8=H, Ikeya et
()-gomisinL.2 ° R2=R3=CH, al., 1982
omisin J 5 R1=R6=R7=R8=H, Ikeya et
g R2=R3=R4=R5=CHj; al., 1978
R1+R2=CH,,
: . Ikeya et
epigomisin O 7 R3=R4=R5=R6=CHj3, al. 1979
R7=0a-OH, R8=H b
RI=R8=H, Ikeya et
gomisin S 8 R2=R3=R4=RG=R6=CHy, | _ 31 o
R7=0-OH, R8=H b
R1+R2=CH,,
. Ikeya et
gomisin B 9 R3=R4=R5=R6=CHs, al. 1979
R7=0OAng, R8=H K
omisin C RI+R2=CH,, Ikeya et
(sckﬂsantherin A) 10 R3=RA=RS=R6=CH,, al 31979
R7=0Bz, R8=H B
R1=R2=R3=R4=CHs, Taguchi et
gomisin F 11 R5+R6=CH,, U
al., 1977
R7=0OAng, R8=H
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FEF AL | RERAR FiAny S0 e
R1=R2=R3=R4=CH;, Taguchi e
gomisin G 12 R5+R6=CHs, Al 1977
R7=0Bz, R8=H ’
. R1=R2=R3=R4=R5=R6=CH,;, | lkeya et
angeloylgomisin Q 13 R7=OAng, R8=H al., 1979
R1+R2=CH,, Liuetal.,
. . R3=R4=R5=R6=CH3, 1978
schisantherin C 14 R7=OTig, R8=H Ikeyaet
al., 1979
R1+R2=R5+R6=CH,, Liuetal.,
: : R3=R4=CHj, 1978
schisantherin D 15 R7=0Bz, R8=H Ikeyaet
al., 1982
. R1+R2=CH,,
deangel O;' gomisin 16 | R3=R4=R5=R6=CHj, ;tei:%
R7=H, R8=H ’
R1+R2=CH,,
. . Ikeya et
tigloylgomisin P 17 R3=R4=R5=R6=CHj, 4. 1978
R7=0Tig, R8=H ’
R1+R2=CH,, Ikeyaet
angeloylgomisin P 18 R3=R4=R5=R6=CH3, ol 1980
R7=0Ang, R8=H ’
(+)-deoxyschizandri R1=R2=R3=R4=R5=R6=CHs,

n 19 R7=R8=H Chen et
(schisandrin A, al., 1976
wuweizisu A)

(+)-y-schisandin R1+R2=CH,, Chen et
: . R3=R4=R5=R6=CHs, al., 1976
(schisandrin B, 20

. R7=R8=H Ikeya et

wuweizisu B)

al., 1979
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e LA | BRI B < e
(+)-gomisin K2 21 R1=R7=R8=H, Ikeya et
al., 1980
. R1=R2=R4=R5=R6=CH3, Ikeya et
(+)-gomisin K3 22 al. 1980
Sehisanhenol 23 R1=R2=R3=R5=R6=CH3, Liuetal.,
1978
R1=R2=R4=R5=R6=CH3, Wang and
chisanhenol R3=Ac, R7=R8=H Chen,
24 1985
acetate
Ikeya et
al., 1980
R1=R2=R4=CHj, Ikeyaet
(£)-gomisin M1 25 R5+R6=CH.,, ol 1082
R3=R7=R8=H ’
R1=R2=R3=CHj, Ikeyaet
(+)gomisin M2 26 R5+R6=CH,, ol 1082
R4=R7=R8=H ’
omisin A RL¥R2=CH, Ikeya et
(sciisandrol B) 2! RIZRAZRS=RE=CH., al., i979
R7=0H, R8=H
Schisandrin 28 R1=R2=R3=R4=R5=R6=CH3;, | lkeyaet
(schisandrol A) R7=0H, R8=H al., 1979
gomisinH 29 R1=R2=R4=R5=R6=CH3, Ikeya et
R7=0OH, R3=R8=H al., 1979
angeloylgomisin 30 R1=R2=R4=R5=R6=CH3, Ikeya et
H R3=Ang, R7=0OH, R8=H al., 1978
tigloylgomisin H 31 R1=R2=R4=R5=R6=CH3, Ikeya et
R3=Tig, R7=0OH, R8=H al., 1978
benzoylgomisin 32 R1=R 2=R4=R5=R6=CHj, Ikeya et
H R3=Tig, R7=0OH, R8=H al., 1978
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(M - FHB AR i v Rk
. R2=R3=R4=R5=R6=CHj,, Ikeya et
gomisin T 3 | R1=R8=H, R7=OH al., 1988
. . R1=R2=R3=R4=R5=R6=CH,;, | lkeyaet
|soschizandrin 34 R7=OH, R8=H al., 1988
R1+R2=CH,, Ikeya et
gomisin O 35 R3=R4=R5=R6=CHa,, al., 1979
R7=0H, R8=H
R1+R2=CH,, Ikeya et
angeloylgomisin O 36 R3=R4=R5=R6=CH3, al., 1982
R7=0OAng, R8=H
angeloylisogomisin RI=R2=R3=RA4=CH,, Ikeya et
0 37 R5+R6=CH,, ol 1982
R7=0OAng, R8=H ’
60 R1+R2=CH,, Chen et
benzoylgomisin O 38 R3=R4=R5=R6=CH, al., 1994
R7=0Bz, R8=H
benzoylisogomisin RI=R2=R3=RA=CH, Ikeya et
0 39 R5+R6=CH,, ol 1982
R7=0Bz, R8=H ’
R1+R2=R5+R6=CH,,
. Ikeya et
gomisin R 40 R3=R4=CHj, ol 1982
R7=0H, R8=H ’
.. R1=CH,;, R2=0OH Ikeya et
gomisin D 41 al. 1976
.. R1=H, R2= CH; Ikeya et
gomisin E 42 al. 1979

4% - Ang : angeloyl; Tig - tigloyl; Bz : benzoyl
(3 % > 2008)
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2-4 ' iEBk 2. Hep G2 'me $h 82 %o 3| &

ETINS

2 BT PR T T R PG R e ;,au ﬁ_i,@:—é
Moo BT eRF ¥ AT E #7'%(‘,1 frapiv &40 RBFF A TR TR
EF o TS R T PR %D Y ER w3
T & o

3*3\ e

AR A AT SR LIEFRE LA TR GRS
® & (Food Industry Research and Development Institute, Bioresource
Collection and Research Center, Hsinchu, Taiwan) 4 %] 5 A &7 355

w?e th (Hep G2 cell, human) * 2 ip|3E 7 vk 3+ 37 ¥ BR 5784 § F B
FTHER oV R B BRI R e 3R (BNL CL. 2, mouse,

BALB/C)iRIZ& s 4e 1 I vAS i #q @ iR 5 B4 {2 1 ¥ twe chfng 1 4y
Proep gy CREAEREATIRARE A B 2 RAIR Y

A E > ToBA LA fEmre 1 K A A

B~ ~ Hep G2 fme thz 4 £ 3 fi - B4 ~BNLCL.2 m%% k2.4 & 3| i o
Fig. 8 Morphology of Hep G2 cell line Fig. 9 Morphology of BNL CL.2 cell line
(100x). (100x).
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2-5 ¥ &= (apoptosis) tmFz 3k 7~ (necross)

fm¥e k= (apoptosis)%’c AR BT X e 2
tm¥e 3 t£ 454 (deleting mechanism) > d AT (gene
programmed) i .fsm’?é'f’a‘%%"%iif‘uﬂﬁﬂé AL R Rl S ViR ol A
F £ 2033wt 2 IR AL AL SRR P XA 4 5% L gmh
i R PEEE S o e Fc LR QTR g AL R P AR
P (autoimmune diseases) & i3 i {27 5 (retrograde diseases) o ‘w2
B EAPET A golApImangt Xk 0 B &k (necrods)d i g
BMEa e o

wiE kS - @R MR R RER X LA RS
= (programmed cell death) o § iw¥e % | 2 T2 & B I (P >
EEPFRRQEEABPAZRAALF e RREE T
LKL e BR A AT ¢ R RS P A 8 d e
LR R “ﬂe d 2k ez ihp F I 5 K me ) L fE Flpt 7
galded B F o fEmre AR A p B A Sl Al 7 h A B R s 0 T
B g HE B me e g A D

I e A PE o e T IR e | 2R 6 P mie )
Rk 2 e WRAF SR 4 > AR < 2L > DNA ~ RNA#
kfEs e po et e RS F A MR BT D $ S P F Y
R 9 (Wyllie, et al., 1980; Kerr, et al., 1980) -
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Nuclaus

' % "\ Normal call
Omganellas .|. E
-
Glabs r _Blebs
e* @ ) Smalblebs
Small blebs form: ) ! . £ i hind
the structure of the ey B !
nuclaus changes.
The nudeus bagins
: to break apar. and
Tha blebs fuse o [21 ﬂ'larEHAbE":aks-Inh
and bacoma J i..- { —ales .= small pieces
larger. no " ¥ ..r [ The organelles
organelles are e S (220 amalso bcabed in
locatad in the f = theblebs
blabs.
| The call breaks
Tha cl - _— into saveral
mambrane nptres gl (Ie) _.8)  apoplolic
and releases the (0" —. [§| -~  bodies; the
cell's content the o=k *.\") g organellesare
organalles are not e still functional.
functional,
Necrosis  Apoplosis
w9z 3 7 (Necrosis) w2 k= (Apoptosis)
4= 7] Ry e 4T gL
7= A g AP HE— FHmre = H- wmer-
ERSR 7 o(ep R A
fm e vk g IR g ﬁﬂﬁ%J
fm e v h A -3
A<l | R (BPALE e 5 ) } (GLE w5 )
DNA | sgip'sfz (RARBIEGHK) | FEE (RARFY T HR)
A A L g £ AT i

Bl moe b= ime 2 AR -

Fig. 10 Differences between cell apoptosis and cell necrosis.
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FEd REARY

Schisandra chinensis fruits

Extracted with n-hexane

v

n-hexane extract residue

Extracted with methanol

* \ 4

residue Methanol extract

Separated by XAD-7 chromatography

Fraction1~7
Antioxidative assay Separated by preparative HPLC
1. Trolox equivalent Separated by Cosmosi|
C15-OPN chromatography
antioxidant capacity and preparative HPLC
2. DPPH radical scavenging
Fr. 6 component Fr. 4 component (1)
capacity
(4), (5) and (6) Fr. 5 component (2) and (3)
3. Ferric thiocyanate assay

HPL C analysis of various solvent Most effective

extraction condition

A

extracts for schisandrin B

1. Solvent ratio
2. Solid to solvent

\ 4 \ 4

Cdl modelstests

mixture ratio

3. Extraction time

1. MTT assay
2. Protection against H,O, induced

oxidative damage

3. Antioxidant enzyme activity

o4



Yrf RFHmHRe
4-1 R % Lk
4-1-1 R Z%HH

AP BT F 2P B 55 T rRS (Schisandra chinensis

(Turcz.) Baill. fruits) » < pg»>ig 2 4 g o @ o

4-1-2 R HEF

4-1-2-1 v B 2x

et g Sigma-Aldrich = 2 (St Louis, MO, USA) :
2,2-Azinobis-(3-ethylbenzthiazoline-6-sulfonate ) (ABTYS)

Bovine serum albumin (BSA)

Butylated hydroxytoluene (BHT)

3-(4,5-Dimethyl thiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT)
Ethylene diaminetetra-acetic acid (EDTA)

Ferric chloride (FeCl5)

Gallic acid

6-Hydroxy-2,5,7,8-tetramethyl chroman-2-carboxylic acid (Trolox)
Peroxidase (Type VI-A from Horseradish)

Potassium ferricyanide (Kz;Fe(CN)g)

Quercetin

Starch

Trypan blue

mT e g Fluka = @ (Buchs, Switzerland) :
2,2-Diphenyl-1-picrylhydrazyl (DPPH)

Folin-Ciocalteau's phenol reagent
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T e g Merck 2 @ (Darmstadt, Germany) -

Acetone

Acetonitrile (ACN)

Aluminium nitrate (AI(NOs); - 9H,0)

Di-potassium hydrogen phosphate (K,HPO,)

Sodium hydroxide (NaOH)

Sodium phosphate monobasic (NaH,PO, - H,0)

m T e pt i Riedd-deHaen o 2 (Steinheim, Germany) :
Dimethylsulfoxide (DM SO)

Sodium chloride (NaCl)

m & pt A Shimakyu’s Pure Chemicals = @ (Osaka, Japan) :
Acetic acid

Sodium carbonate (Na,COs)

mw et g JT. Baker - # (Phillipsburg, USA)

Tris-base

Hexane

m & ept A Honeywell Burdick & Jackson 2t @ (Muskegon, USA)
M ethanol

m e g Union Chemical Works = # (Hsinchu, Taiwan) :
Hydrochloric acid (HCI)

Phosphoric acid (HzPOy,)

mTEE g B @1 2 P (Hsinchu, Taiwan) :

Ethyl acetate

m & pt i \Wako Pure Chemicals 2 @ (Osaka, Japan) :
Ferrous chloride tetrahydrate (FeCl, - 4H,0)

Hydrogen peroxide (H,0,)
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Potassium chloride (KCI)

Linoleicacid (A & R Z4 15 £ T A K204k d 4525357 )
T E L A R LB o 2 (Hsinchu, Taiwan) ¢

1-Butanol

T E R R R 8 A § b (Taipel, Taiwan) ¢

95% Ethanol (EtOH)

m T e g Acrosorganics < @ (New Jersey, USA) :
Pyrogallol

4-1-2-2 'mPe st & & % RE

oz et i Bio-Rad (Hercules, CA, USA) :

Bio-Rad Protein assay Kit.

m & ept i Hyclone (Logan, UT, USA) :

Dulbecco’s modified eagle medium (DMEM)

m T & pt i Biological Industries (Beit Haemek, Israd) :
Fetal bovine serum (FBS)

L -glutamine solution (100 mM)

Sodium bicarbonate (NaHCO3)

Penicillin-streptomycin

4-1-2-3 FALk A7 ¥ By

m & pt i Nacaa Tesgue Inc. = 2 (Kyoto, Japan)
Cosmosil 75 C5-OPN

m T e g SigmaAldrich 2 2 (St Louis, MO, USA)
XAD-7 Amberlite (20 — 60 mesh)

4-1-3 RHKA

& Sk B 3+ Biomate3 Thermo Spectronic = @ (Madison, Wi, USA)
7~ 3% % Mode 911, Polyscience = # (Warrington, Pa, USA)
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5= 7\ B Hcét CK40-F100, Olympus = # (Tokyo, Japan)

B B* A% TM-329, Tomin Medica Equipment = # (Taipel, Taiwan)
B i .o Mode 3740, Kubota = 7 (Osaka, Japan)

% Tk 4p K 47 & L- 7000 Interface, L-7100pump, L-7450A diode array
UV detector, Hitachi = # (Tokyo, Japan)

Sr AR PC-420 Hot Plate/Stirrer , Corning = 7 (USA)

& 48 4 % ) SL-1388D, Kendro Laboratory = # (Newtown, CT,
USA)

B ESEH R-114, Buchi 2 2 (Allschwil, Swizerland)

i % = = B204-S, Mettler Toledo =  (Zurich, Switzerland)

f2% 47 A 7 %k VERSA max 2 2 (Sunnyvale, USA)

2+ kB B DC200H, Deta = # (Taichung, Taiwan)

ki WB212-B2, Kansin 2> & (Sunnyvale, USA)

fa kP T_i® S20K, Mettler Toledo =~ @ (Zurich, Swizerland)

£ F)# ¥ = VCM-620, Cherng Huei = # (Taipei, Taiwan)
EY

F i B2 & $9 RCO3000T-5-T, Forma Scientific Inc = # (Marietta,
USA)
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42 T RI WA MEB L AK 2 B BT 2B
421 5% ka2

BRI A 9 12T R S A 3 1B 20 mesh E g o

AW

PIGE e iR (T g > fEBRF 7E511 g T vk R 0 RiET 2L 0

=Y WS B’»—i“ﬁ:‘,éw“fik\’ﬁ”u TRz oRERIEFZ KA R
B TEFE hid Fo 4 M SR IR IS L iR R VA rRgE SRR Ik o
WA M 40 C e R BT «ﬁ‘@)&‘fﬁ » JRF 1 7 130 ml b Ok SR
TR ErL G 11073 g @k & & = kIR 0 MR A B30 4Tk

R AR ERPFENR G P ARR AT
422 T I % [EB2 WG

FwmraA b i HE 5 633040 HH BT @I 115
(Wit AP £ REPZ =0 b T @2 pie o Sl R
ROESFIS R P T fFE PG E B6L37 g0 #T AR E P4 53500 4Tk
4-2-3 ToRFRN Y BEE B2 A0 D g i

P~ %) 800g 2 754k XAD-7 %4 » i2ie 507 fh o 3 IFHEGE 1 %A

0% P IR PO AR D i M P

~ A AL pkag ¥ 4 (700 X 45 mm) SRS E¥ ENSE I8 ¢

7

=
‘?

FAY S ARenT B FORAEE R D R T AT T AR
B4 100ml (% 103.25Q) > & B 1T A BA AR T4 0 ok L P R
(viv)=100: 0~80:20~60:40~40:60~20:80~0:100> & {514
PR AR (VV)=50:502 8 £ R MmE TR R BB
W E 2L R EFL200ml A - Jc B H v £ g 705 -
PIA kR B AR L L UV 240nm S dpE £ o ke kg A
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T AT BAL TR PR R E S L T B EA L RAL - S
7B AR AR R A7 A 47 ~ g 4 RIEZ Cosmosil Cig-OPN J 4p & 47 ©

4-2-4 P BEBH LR TALZBRRAPEFAH

Bt XAD-7T S AR nEA LI RA T 1% 325k
PRI RLEOAT LI PFRGFS SRS F 0 ko

FARERIGTH B S EE B RETAAS R A U
ﬁw@ﬁ’ﬁﬁ9$\@ﬂaﬁ%%%? SHLE B iR A 47 2
s 5 SR RIESEE R R h B TR B i
{6 15 o

4-2-4-1 H B A 453 B rxie AR K 49

¥ 4x : Phenomenex Lund® 31 Cig 100A
(150 x 2.0 mm, Phenomenex, USA)

Pl T I

#* 2 HEp AL HO # % 4p B 5 acetonitriler » 5§ % e 0.1%
aceticacid > H- B %52 % 2.5 04 4PF A:B=50:50> " FpF
F6o4p B ik 4 0 T 50 A 4iPE AIB=5:095 i 10 A a2 14

BHPR OB EARB A B 2 TO~ERFHRMRIE S A:B=50:50-
e i 2 0.5 ml/min

oplAd & 240 nm

4-2-4-2 T A 32 EH R AATAF pir Ap K A7

¥ 4 : Develosil 60 - 5(250 x 4.6 mm, Nomura, Japan)
o ¥ A Ethyl acetate © Hexane (v/v) =10 : 90

o i - Iml/min

Rl £ 267 nm
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4-2-4-3-1 %A 42 B4R A 173 B 2R AR A T
¥ 4 @ Develos| ODS-HG-5 (250 x 4.6 mm, Nomura, Japan)
A H,O ' MeOH (viv) =30: 70

ot i 2 0.7ml/min

wpLA & 0 250 nm

4-2-4-32 %A A2 SHREUE AR AR A

# 11 Develos| ODS-HG-5 (250 x 20 mm, Nomura, Japan)
A D H,O: MeOH (viv)=30: 70

o i S 4ml/min

R & 0 250 nm

A4-2-4-4-1 % & 52 BB AR B ik AR K 7

# 1 : Develosil ODS-HG-5 (250 x 4.6 mm, Nomura, Japan)
A H,O: MeOH (viv)=30: 70

ot i 0 0.7 ml/min

doplAd & 250 nm

4-2-4-4-2 F 4~ 52 B4R A A B rTrdp k4

# 1 : Develosl ODS-HG-5 (250 x 20 mm, Nomura, Japan)
*H A T HO: MeOH (viv)=30: 70

o i D4 ml/min

iRk £ 0 250 nm

4-2-45-1 %~ 62 B H R A 17 F 2 dn K 47

¥ 4 : Develosil ODS-HG-5 (250 x 4.6 mm, Nomura, Japan)
A HO: MeOH (viv) =15 : 85

ot i 0 0.7 ml/min

iRk & 1 240 nm

41



4-2-4-52 F 4~ 62 H R WE A B TR K 1

# 11 Develos| ODS-HG-5 (250 x 20 mm, Nomura, Japan)
A HO: MeOH (v/iv) =10 : 90

o i S 4ml/min

Rl £ - 240 nm
4-2-5 Cosmosil C1g-OPN %% 8% 45 & 4+

ST 3R iR AR AT R AT e prAp RS > B~ SChB ¥ &
# a2 E A B A 6kHE 2139 £ 12 Cosmosil 75 Cig-OPN 7 48 i
FiAp gk 47 (430X20mm) B R R A S 2 BT k1T AR (VIV)
=30:70-~20:80-10:90% 0:100 > = B+ p-a & * 250ml i+
B RREOMIJcE - F o RANK AR - Lk kR
FEAFR £ UV 240 nm L Rl £ %’ﬁ“’ 3k g A ] e B Y
BPITR VA ASBRFF FA o

4-2-6 Schisandrin B 2. 3 B~ if % 2 #F 3¢
4-2-6-1 Fif X B~ip A fEAE

BeX) 29I ARG Mgk o A B[RS TR~ O R~ T
fie By (L:20,WN)itiides T 52300 & £ R Y
Wipis & B E P > FFRIESFY L HPLC & 17 & {8 34 {8
N

4-2-6-2 Boif F PR A B K20 b

AR B 20T k3 A k0 A S R R e R
1k =20:80-40:60~60:40-~80:20% 100: 0(1: 20, wiv)
eERFEP 304 EREFZ K ERGEH R R

Bikss o 0 HPLC 72 B R &7 49 %
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4-2-6-3 ﬁxi,/\g@ﬂ 2\:_7;’}1-:-%‘[,1‘

OB EIARE BB 0 P20 T vRF R gds A7 R

ERFE o AR aHY £ 1:10-1:20~1:40~1:60% 1:80(w/v)
BEAZERhE B3040 & EH 2 ZPRETRRE ﬂﬂwﬁ-ﬁ:'/a}ﬁ
REAAMYE L BFEETEH -

4-2-6-4 Boif EBpER

F R T E RS 0 B 20T AT %A R I8 (7 Bl PR
#o Auliem15-30 452 60 A kA HIBF B 2K~ £
EPip kg fLE Wk FPOER S

4-3 TrRF WY I BP 2 Fuf 14 R
4-3-1 Trolox § £4¥ v 4+ (Trolox equivalent antioxidant capacity,
TEAC)#®] %

%% Miller % 4 (1993)2. = & v 12 3 4F » A W] 378 fie 4] ABTS »
H,O, 2 ffix 14 & B 4 » 1L5ml 2 #-k 3+ ~0.25 ml ABTS~0.25 ml H,0O,
2 025ml jips 323 R & @ M A AER A B 5 ABTS(0.1 mM) ~

H,O, (50 uM) % fgfiF (44 unit/ml) > gk 2 BT F B 1/ pF - 14 =
£ T chiE% ¢ ABTS: "pd &0 B4 r 250p] chT vk 3 7 5 B e
F R 10 A 48 0 1A Sk sk B 2Rpl 2734 nm T 2 e sk {E o TEAC i3 #7ip)
@@a%gﬁ@,@%ﬁ&%%Amsfﬁﬁ%@%;Fimﬁi’
7 RS AR kR e Trolox itk A d g i 4 PR s I
Trolox g & o B R F 40T
ABTS- "f d A 4f4 (%) =

(Acontrol — Asample)
(Acontrol — Abiank)

X 100%
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Apak HNE 7o 23 734nm T 23k @
Aconro R F 3423 734 nm T 2k iE

Asample & %\' ’};i \:Eé'i.g_'}’/\ 734 nm " Z_*rx Sk E’";
4-3-2 DPPH (1,1-diphenyl-2-picrylhydrazyl) p ¢ g_.,;‘-xﬁe Rk

%% Shimada(1992)% « 2. * 227§ % > 2~ 01lml 7 vR3 7 &
EB4 oo e 0Aml ez, O5mMM DPPH 3% » iR £353 15 > 3R
Tk R 30440 MR LA AT KRB E517nm T 2wk E
SRRIR ek B ARG & TRy DPPH B d A2 ks it R 2

M

Euj’ﬁio?’-ﬁrp\ %ﬁgr—r :

DPPH f o 2% i 4 (%) = [ 1- (Asampie/ Aconiral) | X 100%
Asample A& ’ﬁ{ 3 Bl nm T ozl ek K g
Acontrol X %\ Kﬁ;'] A B517nm T 2= sk ff'___

4-3-3 i B2 R T & 8§ ¥ (ferricthiocyanate assay)

S¥ ik (1967)% f (1991)% 2 = j2 4e 11 i3 &F > 3 & Ry v % 5Y
hz kA 41AFLY 4o~ U30M 2 gipk % e e 10 ml (pH 7.0) - #-a-

E3
4 5 f% (a-tocopherol) ~ =7 Az A @ §
BHA)2 7 w3+ ¥ R 5 B4 & wfe Wk R 1mg/ml> B~ 200 1| X B4 -
a-2 T EER BHA 4o » = 44875577 (B4 @4 2 2 i) 0 B 4~

10 ml 57 1.3%4; e f& 7 fg % % (linoleic acid in ethanol) » #1211 2

¥ (butylated hydroxyanisole,

BFokTED 25ml’¥h:;«;* ST~ 2R 480 » BlEoR R 40C 0 =&
24 | PFEIE T - B F LTSk o

T L

Be bR &R 200 ] 4e ~ 7 9.4 ml 5 75%e fiERiR R 2 EEE
A4~ 02ml & i 4B BALA R (3.88x10° gFeCl,in10 ml 3.5
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9 HCI)2 02ml #2§ fa4%9% 7% (39 NH,SCN in 7ml distilled H,0) -
¥R A F RIS U AKRKREIHRPIS00NM T 2k iE o
My SRR AR E B et X4 5o R - B4 (FE)
WF Az W (FE™) o = WABR R pR4sT) S d chRn f PRl o 1
Btk Bil4cT !

ROOH+Fe?" —*RO - +OH +Fe*'

Fe*' 46 NH,SCN —> Fe(SCN)s® +6 NH,"

FG(SCN)s RHFELES 52 500nm TR H sk B ’?\;;}%EJTQ" R
NARR iy tad s o kg B F L Vr,I}uﬁa D E 2
Pl i 44%35 o

4-3-4 %= 7 £ (total phenol contents)2. ip| =

\ﬁr

+ Taga & + (1984)z. = 22 (79 % 3500 | ¢h7 vk 3 7 A2 3
Bogr oo 4o r B00 ] 1200 NapCOz 0 iR & F & 2 & 4iifs > 4 » 50|

e11 50% Foiln-Ciocalteau’sreagent » # % & J& 30 4 4ifs > A kLR
R 750 NmM T 2ok E o Fuil 8 3 e (gallicacid) B EE 0 B/ 0T

SR GF ENEFLHRSEY T ReFE2Z 5 E 47 (Mgg) -
4-3-5 %% % i (total flavonoid contents) § £ 2 i Z_

%+ Zhishen & 4 (1999)z_ = 27§ 5%k » B~ 125yl 2. T vR 3 ©
A 5Bt > 4e » 375u 1 e NaNO, 2 2 g5+ -k 6251 R £353 (5 &
6448 £ 45~ 750l 0 10%AICI; - HLOW/V) » 23 ~ F &5 4~
48 > 4v > 250l 9 1M NaOH » 4F &4 3+ -k T B8 A 5 1.25ml >
vk S B PRSI0 NM T 2o ek sk o F ) AR IE Bl AR (quercetiny
ATl R R A B R GEE N VY s REBE SR AR AT
Z WA AR £ (MO/Q) 0 AT REEM L ZE -



4-4 I vRF F B2 tmte 3 TRE %
4-4-1 ek pAmpE TR YUY

% e fR2. P> & E ¥ %R E /F}ckﬁ’x % e @l H FEE ’i'; Fro
SEIEFREY A TREEZZ Y ¢ < (Food Industry
Research and Development Institute, Bioresource Collection and

Research Center, Hsinchu, Taiwan) #7#& #2_ F i o
4-4-1-1 B &R WH

P~ 800ml & F-k » 4 » 13.4g DMEM/High glucose = % 2 3.79
sodium bicarbonate ¥4+~ % = > At > M HCI A E pH 1 7231 74
2 oA R FkD 870ml» | #7571 0.22 4 m g g g o
R ERI R Eﬂ]fzm_ﬂ./ﬁﬂié s EALA E X 435 ml 0 & FLE2ml 1
RREWR A Y JTCHA 22 EFAFRE ERwme g R

gt AC Ak -

Hep G2 ¥z $h2_ 32 % % 3 %8 *h % 4 50 ml FBS (i 4% £ 51 10%)
5 ml L-glutamate (it % & 7 1%) ~ 5 ml sodium pyruvate # 5 ml

penicillin/streptomycin (5000 units/ml, 5 mg/ml streptomycin)

BNL CL.2 ‘m® tk2_32 & /& F %8 *F) 7 e 50ml FBS~ 5ml
L-glutamate ~ 5 ml sodium pyruvate ~ 5 ml penicillin/streptomycin (5000

units/ml, 5 mg/ml streptomycin)%# 5 ml nonessential amino acids -
4-4-1-2 mipe ¥ ik 2. 8l % (phosphate buffer saline, PBS)

B4 g3 -k 900 ml > 4 » K;HPO, 1.0587 g ~ 0.6119 g NaH,PO, -
H,O-~80gNaCl 2 0.2gKCl =23 8 & ¥+ 1 = > % f# > 1 NaOH #
FPHEL 723 742 F AR I k+31 1L 2RI v ¥ 5§
= F % 121°C ~ 30 4 457 FedT o PRt 1SR 3T 4C ko
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4-4-2 % 33 % g1 N3

Hep G2 2 BNL CL.2 im*s $k2_ 35 & 15 it % 5 37°C ~5%CO, 3 % >
Fawmed EREFNB A h8AEE TTRFHAEEL o F AR
2 Eehmte s &R 0 11 2mI PBS ji% 2 {5 4 % PBS» 4 1ml
trypsin-EDTA 4 2x » 22 % 447 37CF BOMNAR me B2 X x I b
W B 0 400% trypsin-EDTA > e 1ml 3 &% 2 ¢ 1 typsin-EDTA
E oo F RS R ESs b F ehim e b T o Bl of e v fE 0
Fregp A P o ARERAr 61 2mIBRR O BRRY21 32 (
He— =% o

4-4-3 wmre R4 2k F

R EE T ABR3IM TR R EARE 2 A ? o d RALF

"N

BER R3O AERBRRIRILm - #r2E54H¢ 37C ~5%CO0O,

7z 0.1 ml DMSO =74 i /] ’F?féz}\‘l;’ﬂtiﬁ*vi
»-20C k48 > »0-200C k4058 30 &~ 457 » 2~ -80°C4 ik 1% > FE P

K= A N

EHIREF Y Ry TP LREF 2R

(SR

¥

34

3,

4-4-4 'wm¥e L FiplEE (MTT assay)

%% Mosmann (1983): i » B~ ‘w2 Jk & 0.8x 10" cell/ml #2483+
963t 4v A 24 | o tmied EEEF 8~94 B4 3 ik
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B ehI vk it f o schisandrinB ~ 2 & 484 2 gomosinL1 - 1k &
e 24 FEES 0 de o MTT (B8 k& 0.5 mg/ml) < s 2 % > & %%
BAR o 4e» DMSO F & 30 4 45 0 i3 1 fmve p e formazan » B~ ) %
$ AR %R LA AT RIER 570 NM 2Rk B o fmie s 2 3t

N

wme e (%)= Asample / Acontrol X 100%
Asample AR EEIE0MM T 23k B

Acontrol X %\ #_;#'J Ry 570nm ™ Z_¥x sk ff'___
445 s § 1§ 3 RE e

%% Yoo % % (2000)2 = j#4e v igdF o SR 2 MTT 5% 245
A ¥ o) BareiFimre BNL CL.2 $20 HyOoi8 3§ 14 3 en1Cg
10~20 MM *ig > B~ip T R 10mMM i F e * £ 0 827 vk

MBS PTREA T A 24hr 2 wre ¥ F kg 24hr 23 % 18P A

% ek o AR e F T AR R R
4-4-6 e P HF T pER A I
P~ BNL CL.2 iw®2 0.8x 10°call/ml Jk B #2463 63 53z 4w ¢ 33
£ 24| pEish r TR B P (S0ugml) s £ 5K 24 ) B A5
fwre sy AR o Mk PBSAkts 0 4o r 3001k PBS i€ * scraper
#wmrrp A AT o JI S AR AR e W B s
13000 rpm ~ 10 4 4 {2 B~ ) ' %2 + F-i% » 14 Bio— rad protein assay Kit
A FERERE me FRV G200 kET 15T o
4-4-6-1 4z 3 233 i fr (Superoxide dismutase, SOD) % 4R Z_
%+ Marklund and Marklund (1974)2_ = ;2 » #-m% + % 40yl
g 1lml 10mM TrisHCl (pH 8.2)323 /R £ 18 » 4c » Syl 50 mM
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pyrogalol » 12 & &k g2l H 325 nm ek sk @3t 3 4 4ap ehit o AZ
F eI iprasd s Ulmgprotein &1 0 F R E GFE P B A

L
Cu®*-SOD + 0, — Cu*-SOD + O,
Cu*-SOD + O, + 2H" — Cu?*-SOD + H,0,.

#F+ ¥ 5 Cu~Mn-~ Fes Ni.
SOD (U / mg protein) =
(AAcontrol —ANAsampie ) X V sample
(AAcontrol / 2) X Viera X P

AAcontrg R 2 32F e 3042 00T L@ L

AAsrmple ™ % R 520 34 4587 0 4 48 3k 5 £

Vample & Vioa # 5] % % sm¥z t ,%’—,,; R 2 F e ssg (ml)
P ik FEE ()

4-4-6-2 f§f+ (catalase, CAT)iE {438 %

%% Cohen % 4 (1970)2. = i » B~ 40| % 3k 5 ~ 50| Tris
HCI —EDTA (pH 8.0)2 900 1| 5110 mM H,0,:® & 14t 37°C ¥ & 10
Agh o der 10pl chimre bR & 10| ehd BT okt 0 2R Ak
KRR 240NM T 244N 2 Bk B g fEFrE Y L mol

H,O,/ min/ mgprotein % 57 » & N B 40T
Catalase (« mol H,O, / min/ mg protein) =

(AAsampIe _AAcontrol) X Vtotal

€240 X Vsample X P
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AAcontroI 4 *’;#'J w245 fﬂ_‘—’? 0~ 4a v sk '.5_7}.

AAgmple T 2 2458 0 248wk 4

E 240 & Hzoz'}’/:\ 240 nm =4 &+ fg.:’l—l Vl%fﬁﬁ{(52m=4OmM_l
cm™)

Vemple & Viga = W] 1 & Jm%2 b i 84 2 & s (ml)

P K Fe Tz E (Mg
4-4-6-3 ke PR 45 fx (Glutathione-S-transferase, GST) & 14 B] 2

%% Habig & + (1974)z. = ;* » 2 880! #1 mM GSH (in 100
MM potassium phosphate buffer, pH 6.5) ~ 20 | <750 mM CDNB -~ 95
w | potassium phosphate buffer 2 5y | e ik & 2 Bk + 15>
KRR RZERIE 40Mm T 304N 2Bk B it o GST fEE S
FHd £ FCDNB 28 55 g ahig 5> g3 p b e Fav o ok il
# fF erE 42 nmol / min/ mg protein £ 7 0 3R E R F 4o

GST (nmol / min/ mg protein) =

(AAcontrol —AAwmpl e)

AAcontral X2 Frdl e 3048 OB k@ 4

AAampie & % 1 500 340488 02 B % ® L

€ 340 * % CDNB-GST »+ 340 nm ek 3 3 B e sk i ¥ (€ 340=9.6
mM*cm™)

Veampe & %2 b e df (ml)
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4-5 33t 2

T2 G N TOEHEERL (mean + SD)% 7t > B s 74
* Sudent’st-test i T3 B S E M ELUHBREF2Z LB > BEFEHL
2 (satistical differences) 4 45+ 41* Duncan’s mutiple range test % %
WA RS FZ AR U P<005 L EEF LR o ST AIT S
4 47 g k8 Statistical Analysis System (SAS) 8.1 kg i7 o
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FIR Brain
51 IkF 5P52 QG 2 AR R2 AW
5-1-17 w3 %2 % ¢ G5B XAD-7 %40 & 45

;gJ[ SenT R+ 755119 11 2L & @ g Mg R R kA fﬁ
VED L Rk ﬁﬂ/p?%d—i fswiiFELE 5 110.73Qg; mgis kb &

TR B RRESE ST mERS A EE L 3613741729

-\J )

B~ 100ml 7 vk F %5 ¢ fEE B4 (4 103.25 Q)i (7 XAD-7 %48
A R4 (700X 45mm) > R iEE R A G2 3ok 17 R (VIV)=
100:0-80:20-60:40~40:60~20:80~0:100 2 " g : 3 ik (V/V)=
50:50 2R FHBE S 2L FHREF200m 5 - EH o &
H20nm Tk BRI Z T B4 S TR R A ok $HR2100ml (9
105.46 Q)7 A+ #iPg P R E Bt (7L BiRs 0+ & H > 240nm T
Sk BRI FALELAR] ) RE AR T REFRAL AR - 2 A N T

5-1-2 i+ $% % 4 2. Cosmosil 75 C1g-OPN % 48 & +7 2 3 s2 48 & +7

jﬁLHPLCA\+%.E$§=x;E¢/]§ L4FRR > 8 SChB * 7% A 5 % A 60

WP T rhF T iR P2 R A 6P EE 21390
Cosmosil 75 C15-OPN %} %8 % 48 & 47 (430 X 20 mm):i& {7 4 4 » i+ &
Biadds-kromm (viv)=30:70~20:80~10:90% 0:100> &
BRI EE 250ml > 2 5ml - Jc B H o &k 240 nm Z vk sk B 8

L bti gi‘%{ 'F'Lm A T]} F ?‘z AN ?‘: A 6-1 (1""‘58 -ﬁi) > ?\? A 6'2
(59~713g) ~ ® & 6-3(72~90 #g) ~ ® & 6-4 (91~157 5ig) ~ % » 6-5
(158~172 %) ~ & A 6-6 (173~1983) » 2 A IF (=% % L35 - e

w4cBl L - 2 & 4 #r7 (Wel etal., 2010) -
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150
= I IH_I 111 | 1\ | VJ VI , VI
; 120 M: :I: ,I: ,I: ,I: ,I: :I:
?5 1
= 90
2 1
s 60
E .l M\
o
8 30 .. A o a
2 R W
O (M| I I A B I
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70
Tube no. (200 ml each)
2n
d B
500
e I I 111 v Vv VI Vi
A A A A A A |
g 400 T T T 1 T T 1
=
N &
= 300
3]
s 200 |
o]
3
< WW
0 A\ AAR ) I Y T O N | [ [ARE RS

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67
Tube no. (200 ml each)

BlL— T ehF M T AR Bt XAD-7 %408 K 49 ) o

Fig.

11 XAD-7 liquid chromatorgrams of eluted fractions from defatted

methanol extracts of S. chinensis fruits.

¥ — =x XAD-7 ;& 4p & 47 ¥ 8 ex ok @ (T B (sample-103.25¢) -
¥ = =% XAD-7 i 4p & 47 ¥ ¥t e ok i (7] (sample-105.46 @) -
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BT RIRG T BRI LR ALAS

Table 8 Yidds of eluted fractions from defatted methanol extracts of S

chinensis fruits

Extracts Weight (g) Yield (%)*
Fraction1l (1~4) 38.16 36.96
Fraction2 (5~8) 1.35 1.30
Fraction3 (9~33) 2.03 1.96
Fraction4 (34~42) 1.25 121
Fraction5 (43~49) 0.39 0.38
Fraction6 (50~62) 3.80 3.68
Fraction7 (63~70) 0.87 0.84
Tota 47.83 46.33

sample weight — 103.25 g
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6-1 6-2. 6-3 6-4 6-5 6-6
I | | | | |
350 1 ] 1 1
e
= 280
o
J
g 210
[y
3
S 140 T
Q0
<
) M w
0 )

1 16 31 46 61 76 91 106 121 136 151 166 181 196
Tube no. (5 ml each)

Bl-t = ~TrRF M7 I BF 5 A 62 Cosmosil 75 Cig-OPN 7% 4p
BHA T E
Fig. 12 Cosmosil 75 C15-OPN liquid chromatorgram of the fraction 6
from defatted methanol extracts of S. chinensisfruits.
4 ~IRFIFRIBIERSRLS 624 F
Table 9 Yields of the fraction 6 from defatted methanol extracts of S,

chinensis fruits

Extracts Weight (g) Yield (%)
Fraction 6-1 (1~58) 0.30 13.88
Fraction 6-2 (59~71) 0.13 6.19
Fraction 6-3 (72~90) 0.05 2.30
Fraction 6-4 (91~157) 0.20 9.22
Fraction 6-5 (158~172) 0.02 1.08
Fraction 6-6 (173~198) 0.05 2.32
Totd 0.75 34.98

*sample weight — 2.13 g
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513 I3 MY BEPFFHFERLAZLAFAUB%RRIPEFTRES

AR A driE it e T > L@ * Phenomenex Luna Cyg 100A
(150X 2.0mm, 3 ) F 4> H R P HRETT AT R T B E B0
LR FTEE 2 447 £ B AREIEETT 8 ik ehde Sch B 7 i
Aﬁ&ﬁiﬁé%fﬁ“@ﬁmo%?ﬁﬁﬁﬂé%ﬁﬁAmpﬁ
#% # 4p B (acetonitrile) » & 7 0.1%" p& > I 12 BiE 7 4 fe 0 PR IE
B FAeT o304 4aF A B=50:50 "EFREEH B 4P B % b
4v o 2 BOA&PFAIB=5:95, 37 10 A 4875 0 L EBBLR S B
Bt 3 70~ 4RI S A B=50:50> /i ¥2 05
mi/min > @Rl £ 5 240 nm -

H—

d B+t =2 zvﬂcifpwﬁw B BrllIwsr3 k- R
JePETE S D T A EMRE P AR A
(2 -2003): @ Fe A TN 5 BP RP EOL LS 0% > PIF S
XAD-7 % 4p k47 BB S#Tc B Teh? B~ BARR &0 0 KA R
FPAABESFFSChBOELS S FA 4T %A 60 2 j00 & chph
Fdefs » Himide i » FIpb gt B F & RGE - o e 1t o g
(Chenetal., 2011 ; Maet al., 2011) -

B g bGP w3 B IR A B Bk 3t T5%:eh
acetonitrile: H,O i##& 4 3 ¥ ac #-SchB 4 4 (Wei etal., 2010) > &
BER TR Y PR IEE AP L 5 304482 1509702 SchB
B PR ERENFAL G FIERFAL O A G s 2 d &g Y

rig s o
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Column : Phenomenex Lu(rqngp C18(2) 100*

(150 x 2.0 mm, Phenomenex, USA)

Eluent : ACN H,0
Omin 50 50
50min 95 5
60 min 95 5
70min 50 50

(both containinging 0.1% acetic acid)
Flow rate : 0.2 ml/min Detector : 240 nm

TR MY EEBGRA 1223 4-5-6% 72 A4
4] HPLC F] -

Fig. 13 Analytical HPLC chromatograms of the fraction 1, 2, 3, 4, 5, 6

and 7 from defatted methanol extracts of S. chinensis fruits.



514 T kI MG BERSFA 32 452 S0 S0 g

(#V - A3l HFFELRARGEDEFRFRIER > )
PR E AR R A E RS PES cF L 42 HL DS
ZUA BBV IEE B oA R Y 25 B AR FIM B B A2
FEEEAREHT > FALARELZEE S AR TTRIY FTER

76 248z g% 1> d Tz 2Bt FlEE v Fad ik
T AR En385243.73% B A ek A AAA R F
TP 1531 2 1618 A 4acij % 23> wiis B A ulibEA S
¢ 10.64+1.11 2 31.99£0.24% o o > F A 3 A FLTiR F hE L I AR
(normal phase) ¢ +1 > /& § PR F 2. =% & brbris 45 > Fl Tl o
B g HPLC ~ % ¢ k-7 8 % k3# % 2 'H-NMR 4 45 % &

PR

515 T3+ MG BEFHFAL 6234 A3 H A QUG

iﬁ;

Yot e

s
;

#] Cosmosil 75 C1g-OPN " 887k 4p A 4516 g % 7 &> 2 &% ¥ ¥
VIR EB R EA BEF ARSI R ITL ki K 2 B
LR e E AR R WE A E s o hdd 08B 4
mi/min> Z & oA LK PR (VIV)=10: 90 £ BT ek 2
Bt d (T o B TR IR T BERPRA 67 474 7 il & SchB
kg o T eplg B S A 47 F R 15.63(4) ~ 16.56(5)
2 21.65(6)4 gd ek iE - Wi A1 BLE A A F HF TR h 27.63(4) -
28.85(5) % 34.69(6)4 4z s > F 1 ~ 30 45 (2001 /4%) 18 3 B e
PREFTR o HMEFERALFTA52 62 AFA YIRS 64
¥ 2 10.58+1.87% ~ 32.67+3.59%% 12.8140.03% - £ % f* %= B & 12 &>

453 HPLC 2| %7 & ~F % ¢b k% B sk k2 'H-NMR 2 °C-NMR

PR S EIS
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0.7 3 Column : Develosil ODS-HG-5

z: 3 1 (250 x 4.6 mm Nomura, Japan)
T ™ Eluent 1 H,0 : MeOH (v/v) =30 : 70
£ 033 Flow rate : 0.7 ml/min
. 25 Detector : 250 nm

X . 233 2 g8

0.0; 2,88 m :iﬁg

L A R R A R R R N AR R RS \‘\‘\‘2\5‘\“‘\‘\‘\

0 5 10 15 20 30

Blte ~TrkF MY BEBLTRA 42 474 HPLC B -
Fig. 14 Analytical HPLC chromatogram of the fraction 4 from defatted

methanol extracts of S chinensisfruits.

E 3 Column : Develosil ODS-HG-5
04 2 A

= (250 x 4.6 mm Nomura, Japan)
"* Eluent : H,0 : MeOH (v/v) =30 : 70
02 Flow rate : 0.7 ml/min

Absor bance (AU)

L L B B B B B I B
0 5 10 15 20 25 30

BT ~ToRF BT BIESRFEA 52 4373 HPLCH -
Fig. 15 Analytical HPL C chromatogram of the fraction 5 from defatted

methanol extracts of S chinensisfruits.

0.25 - 2
MOE 4 | j 5 Column : Develosil ODS-HG-5
% 0.15 é \ l (250 x 4.6 mm Nomura, Japan)
g 0 Eluent : H,O : MeOH (v/iv) =15 : 85
. Ms; Flow rate : 0.7 ml/min
E Detector : 240 nm
0.00 - ‘ ‘
L I B I IR I R I I B I B I R

Bl 5 ~ T oAt 0 [ Bd kA 62 A 474] HPLC @ -
Fig. 16 Analytical HPL C chromatograms of the fraction 6 from defatted

methanol extracts of S chinensisfruits.
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Absor bance (AU)

<+—QO1

020 i Column : Develosil ODS-HG-5 4 5
E (250 x 20 mm Nomura, Japan)

0-15 73 Eluent : H,O : MeOH (v/v) = 10 : 90
E Flow rate : 4 ml/min

0.10 — Detector : 240 nm 0

0.05

0.00 °
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Retention Tinme (mnn)

Blt= ~IRFIMPESIERFEL 62 /{4 A HPLCH -
Fig. 17 Preparative HPLC chromatograms of the fraction 6 from defatted

methanol extracts of S chinensisfruits.
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516 IAIMAMPEEBFRL 42 FASY B F T2 BHET
5-1-6-1 % A 4“5 12 S HET

BT LE0 ¢ Bk Bt TS (A MEOH) i % 13
217 ~ 251(sh) 2 285(sh) - & _"H-NMR + z_ 23 % % 22 An % < (2006)
2% AR g JIRI R A 42 #4015 schisandrin (schisandrol
A) - Schisandrin £ 3 #r+#] LPS (lipopolysaccharide) # & 2 3 & &
& (Parketal., 2011) % ¥rd| e i €48 55 5 (Fongetal.,
2007) -

5162 %A 58 4 1 2 2 BHAT

Bt E2509 d ko B A BATAE (A MEOH) i B 3¢
214~251(sh) 2 280(sh)- & "H-NMR + 2_ 23§ % % 22 Ookawa % + (1994)
2= FL:#B W JERI R A B2 B B 2 % angeloyl binankadsurin B -
p v B >t angeloyl binankadsurin B z_ 4p B¢ < Jg& R BHET 2RE
XSRS LA

51-63 % A 5 it i 32 BHEEE

Bt E350 d ko B A BATAE (A MEOH) i B 3t
215+256(sh) 2 285(sh)- &_'H-NMR  2_ 2|3 & % & Chen % < (1997)
2 lkeya$ 4 (1982)2 @ fedpt 442l % A 52 % 4+ 35 SchB
Z MBS o Fp R 2 R 3 L7 PCNMR &
¥ TP WA FER G SchB 2 B4 o
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W A 4428 1 5 ¢ schisandrin (schisandrol A)

OMe
MeO

MeO
MeO

MeO

OMe

UV Amax (NM, MeOH) : 217, 251(sh), 285(sh)
EI-MS 431 [M", baseion]

Chemical formula : CyyH3,04

'H-NMR (300 MHz, CD;0D )

0.81 (3H, d, J=7.2Hz, 17-CHs) , 1.21 (3H, s, 18-CH3) , 1.81 (1H, m, 8-H,
8-H) , 2.37 (1H, d, J=13.5Hz, 6a-H) , 2.39 (1H, dd, J=6.0, 14.1Hz, 9a-H) ,
2.56 (1H, d, J=13.5Hz, 6b-H), 2.84 (1H, dd, J=2.1, 14.1Hz, 9b-H), 3.45,
3.84,3.85,3.89 (3H x4, s, 1, 2, 3, 14-OCH3) , 3.86 (3H, s, 12, 13-CH;0) ,
3.89 (3H, s, 14-OCH3), 6.68 (1H, s, 11-H) , 6.73 (1H, s, 4-H)
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¥ & 5% it $ 525 1 Angeloyl binankadsurin B

OMe

MeO Angeloyl Angeloy!|

QO Me Me
MeaO

HO 3

H Me
MeO

OMe

UV A (NM, MeOH) : 214, 251(sh), 280(sh)
EI-MS 499 [M*, base ion]

Chemical formula : CygH3505

'H-NMR (300 MHz, CD;0D 3)

0.87 (3H, d, J=6.9Hz, 17-CH5) , 1.21 (1H, s, 18-CH3) , 1.74 (6H, m, 4°,
5°-H) , 3.43 (3H, s, 1-OCH3) , 3.78 (6H, s, 2,3 -OCHy3) , 3.88 (3H, s,
12-OCHjz), 3.91 (3H, s, 13-OCH3), 6.68 (1H, s, 11-H) , 6.85 (1H, s, 4-H)
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% A~ b v 4 3% : schisandrin B2 = 48 £ £ 4

UV e (NM, MOH) : 215, 256(sh), 285(sh)
EI-MS 399 [M*, baseion]

Chemical formula : Cy3H504

'H-NMR (300 MHz, CD;0D §)

0.80 (3H, d, J=7.2Hz, 17-CHj), 1.20 (3H, d, J=7.2Hz, 18-CH5), 1.80 (2H,
m, 7-H, 8-H), 2.33 (1H, d, J=13.5Hz, 6b-H), 2.35 (1H, d, =14.1HzZ,
9b-H), 2.56 (1H, d, J=13.5Hz, 6a-H), 2.79 (1H, dd, J=2.1, 14.1Hz, 9a-H),
3.434 (3H, s, 1-OCH3), 3.74 (3H, s, 2-OCH3), 3.83 (3H, s, 3-OCHj), 3.89
(3H, s, 14-OCHs), 5.93 (2H, s, OCH,0), 6.51 (1H, s, 11-H), 6.72 (1H, s,
4-H)
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Fig. 18 *H-NMR spectrum of the purified component 1 from fraction 4 of defatted methanol extracts of S. chinensis fruits.
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¥ A 680 f 4 5 1 schisandrin B 2 = 48 £ 454+ (7 - schisandrin)
/=S

MeO
MeO

MeO

OMe

UV Ay (NM, MEOH) : 219, 256(sh), 279(sh)
EI-MS 399 [M", baseion]
Chemical formula : Co3H2506

'H-NMR (300 MHz, CD;0D )

0.73 (3H, d, J=7.2Hz, 7-CH5), 0.97 (3H, d, J=7.2Hz, 8-CH5), 1.85 (2H, m,
7-H, 8-H), 2.10 (2H, m, 9-H), 2.55 (2H, m, 6-H), 3.55, 3.74, 3.81, 3.86
(3H x4, 1, 2, 3, 14-OCH3), 5.93 (2H, s, OCH,0), 6.49 (1H, s, 11-H), 6.56
(1H, s, 4-H)

3C-NMR (75 MHz, CD;0D, §)

12.85 (C-18) , 21.5 (C-17) , 33.65 (C-7) , 35.72 (C-9) , 38.36 (C-6) ,
40.92 (C-8) , 55.87 (C-3-OCHs) , 59.65 (C-14-OCHs) , 60.45
(C-1-OCHj) , 60.90 (C-2-OCHs) , 100.65 (OCH,0) , 103.20 (C-11)
106.75 (C-4) , 121.39 (C-15) , 123.45 (C-16) , 134.08 (C-5) , 134.62
(C-13) , 137.82 (C-10) , 140.25 (C-2) , 141.36 (C-14) , 148.65 (C-12)
151.65 (C-3) , 151.82 (C-1)

70



SANFLE EC. & VT
date dJum: B Z@1E  dfrg IR0, D6E
so Pvant GO0 dn i1
rila axp  dpeT an
ACUISITION dof e
wfry I08, 087 dm nne
En HL  dmm &
at 3.4139 def 0D H
np JiTEE dseqg s
W 4800.8 dres {8 ] "
b ZE00  hoED ¥ L
bs a PROCESSING
Lpr 57 wifile
e 5.5 @proc ft
dl L.apd fn 65534
tof TI3.5 math F
nt 18
£t 18 warr
atock nooweEEp
gain mot weed whe
FLADS Wit
i1 n
im n
dp ¥
LT nn
DISFLAY
ip “ER1.5
wp ARQD B
wE 1358
L 1]
wE 250
oz 14.20
it 53835
rfl 159] . ¥
rfp 8903 &
ih 7 =
ins 100,000 =
i =
mm cdc  gh =L A e
s=ETgme /S T
+13e1 3
| Y L g T %e
o = B l__! -]
= = ' R
- I - b=
ns Ha - [ 1=
= om ;. 2 ]
@ i o -
| |
| | |
{ ’

- AL _-h-_-_,L__r'IIL_L S -L.__;,,LJ;"'\-"\M.-UII "J-L'-I‘_

I [ ) e, [ B S T N N R B RN PR S R ey B N SN T R [ R SN R TN | LI . S D) R B LR O LR D o e e R O B o o T B T S B [ G O DR [ T TER S PN P R B L
13 12 11 10 ] 8 7 6 5 4 3 2 1 =0 =1 ppm
[ b —_ (AR W W W SR SRR U AR ey
0.6% z.T? §.E2 1_33 1.95 iz.ar 4. 04
3.78 0.7 11.424.28 13.17 22.B3

Blo L ~ TR M T S B H A 6M L 4 A2 H-P B2 R LR -

Fig. 21 "H-NMR spectrum of the purified component 4 from fraction 6 of defatted methanol extracts of S chinensis fruits.
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Fig. 22 *C-NMR spectrum of the purified component 4 from fraction 6 of defatted methanol extracts of S. chinensis fruits.
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A 64 F 5 L schisandrin B (gomisin N)

OMe

UV Ay (NM, MeOH) : 218, 256(sh), 281(sh)
EI-MS 399 [M", baseion]
Chemical formula : Co3H2506

'H-NMR (300 MHz, CD30D §)

0.73 (3H, d, J=7.2Hz, 7-CH3) , 1.00 (3H, d, J=7.2Hz, 8-CH5) , 1.85 (2H,
d, m, 7-H, 8-H) , 2.10 (2H, m, 9-H) , 2.55 (2H, m, 6-H) , 3.55, 3.74, 3.81,
3.86 (3H x4, s, 1, 2, 3, 14-OCH3) , 5.93 (2H, s, OCH,0) , 6.49 (1H, s,
11-H) , 6.56 (1H, s, 4-H)

3C-NMR (75 MHz, CD;0D, §)

12.75 (C-17) , 21.53 (C-18) , 33.47 (C-8) , 35.41 (C-6) , 39.03 (C-9) ,
40.63 (C-7) , 55.78 (C-3-OCHs) , 59.56 (C-14-OCHs) ,

60.49(C-1-OCH3) , 61.20 (C-2-OCHs) , 100.65 (OCH,0) , 103.10 (C-11) ,
110.67 (C-4) , 121.20 (C-15) , 123.18 (C-16) , 134.01 (C-10) , 134.44
(C-13) , 137.72 (C-2,) , 139.90 (C-5) , 140.96 (C-14) , 148.55 (C-12)
151.16 (C-1) , 151.51 (C-3)
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Fig. 23 'H-NMR spectrum of the purified component 5 from fraction 6 of defatted methanol extracts of S chinensis fruits.
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Fig. 24 *C-NMR spectrum of the purified component 5 from fraction 6 of defatted methanol extracts of S. chinensis fruits.
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FA OIS E 6 5 1 gomisinl,

//\r::

O

Me
MeO

HO. 1

MeO
OMe

UV A (M, MeOH) : 220, 256(sh), 282(sh)
EI-MSm/z, 385 [M", baseion]
Chemical formula : CxH»06

'H-NMR (300 MHz, CD50D §)

0.72 (3H, d, J=7.0 Hz, 8-CH3) , 0.96 (3H, d, J=7.0 Hz, 7-CH,) , 1.85 (2H,
m, 7-H, 8-H) , 2.05 (2H, m, 6-H) , 2.50 (2H, m, 9-H) , 3.89 (3H, s,

OCHj) , 3.91 (6H, s, OCH3 x2) , 5.95 (2H, s, OCH.0) , 6.38 (1H, s, 4-H) ,
6.53 (1H, s, 11-H)
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Fig. 25 'H-NMR spectrum of the purified component 6 from fraction 6 of defatted methanol extracts of S. chinensis fruits.
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Fig. 26 UV-visible spectrum of the purified component 1(A), 2(B), 3(C),

4(D), 5(E) and 6(F) from fractions of defatted methanol extracts

of S. chinensisfruits.

78



OMe

MeD

MeO

HO HO
MeD 1. MeQO I
1 2 3 4 5 6
5L By LA AF AR UV sk ¥ T F Reference
1 schisandrin CouH3,0, | 432 | 217,251(sh), 285(sh) | 0.2294+0.02| Anetal., 2006
2 | angeloyl binankadsurin B | C,gH360g | 500 | 214 251(sh), 280(s) | 0.0294+0.00 | Ookawa et al., 1994
3 | Isomer of schisandrin B | CsHxs0s | 400 | 215, 256(sh) , 285(sh) | 0.06%+0.00 | Ikeyaet al., 1982
4 v - schisandrin CxHagOs | 400 | 219, 256(sh), 279(sh) | 0.19%+0.03 | Ikeyaet al., 1982
5 schisandrin B CxHxOs | 400 | 218, 256(sh), 281(sh) | 0.58%10.06 | lkeyaet al., 1982
6 gomisin L, CoHxO0s| 386 | 220, 256(sh), 282(sh) | 0.23%+0.00 | Ikeyaet al., 1982

Bl- L= ‘jvi;gﬁgaaﬁgfri’y%g?‘,/ﬂ\ﬁﬁn%%‘r_ %o

Fig. 27 List of purified component 1, 2, 3, 4, 5 and 6 from fractions of defatted methanol extracts of S. chinensisfruits.
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Fig. 28 Scaveging percentage of ABTS radical for eluted factions from

defatted methanol extracts of S. chinensis fruits.

e

/F,T:

PR
g

=4
I :
g 80% 71.30%
(1] —E—
3 ~ f
g S 60% €  Ppzaow |
= 2 —E-
S 2 41.30%
S I 40%
= q d C C
0 18.74% p0.29% a b 18.96%
b 20% | 16.21% - —
<
ﬂ Lows 467
0% | == |
1  Fraction | 2 3 Fraction | 4 5 6  Fraction
4 5 6
Concentration (500 w2 g/ml)
=24 TR BERERAZ B2 ABTS " d &
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Fig. 30 DPPH radical scavenging activities for eluted factions from defatted methanol extracts of S. chinensis fruits.
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method.
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Table 10 The yields, total phenol and flavonoid contents of solvent extracts and methanol extract fractions from S. chinensis

fruits
Extracts Yield (DW/g)* Total phenol (mg/g)? Total flavonoid (mg/g)®
Fraction 1 38.16 9.76+0.03° 3.01+0.00°
Fraction 2 1.35 50.71+0.51° 33.11+0.03°
Fraction 3 2.03 223.57+2.53" 92.37+0.28°
Fraction 4 1.25 107.62+0.87° 58.30+0.07 °
Fraction 5 0.39 177.38+2.67° 76.07+0.12°
Fraction 6 3.80 43.10+0.17° 15.87+0.12°
Fraction 7 0.87 2.38+0.01° 6.87+0.06'

LYield: dry weight /g.
>mg gallic acid equivalent/g sample weight.

®mg quercetin equivalent/g sample weight.
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Table 11 Theyields, total phenol and flavonoid contents of solvent extracts from S. chinensis fruits

Extracts’ Yield (DW/g)? Tota phenol (mg/g)® Tota flavonoid (mg/g)*
80%ME 0.31+0.01 35.14+0.29° 12.84+0.03"
WE 0.33+0.03 33.05+0.10° 9.88+0.03°
ME 0.28+0.02 59.05+0.56° 14.92+0.03
EE 0.20+0.02 34.19+0.39° 11.51+0.02%
BE 0.05+0.02 34.00+0.27° 16.84+0.05°
EAE 0.02+0.00 49.81+0.89" 22.47+0.09%

' 80%ME : 80% methanol extract, WE : water extract, ME : methanol extract, EE : ethanol extract, BE : 1-butanol extract,
EAE : ethyl acetate extract.

2Yield: dry weight /g.

® mg gallic acid equivalent/g sample weight.

*mg quercetin equivaent/g sample weight.

Each value represents the mean + SD of triplicate experiments.
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Table 12 Yields of extracts from defatted powder of S. chinensis fruits with different solvents

Extracts' Yield (mg/ g sample) Sch B content (mg / g extracts)®  Calculated Sch B (mg/g sample)®
WE 327.63+28.87 (32.71+2.89%)? <1 <033

ME 281.62+31.09 (28.12+3.12%)" 3.01+0.10 0.85+0.09°

EE 197.08+21.98 (19.69+2.20%)° 2.10+0.18 0.41+0.05"

BE 50.78+19.98 ( 5.0712.00%)OI 2.99+0.34 0.15+0.06°

EAE 15.58+ 1.90 ( 1.56+0.19%)" 9.98+0.44 0.16+0.02°

"WE : water extract, ME : methanol extract, EE : ethanol extract, BE : 1-butanol extract, EAE : ethyl acetate extract.

With solvent volume 1 : 20 (w/v), extract time 30 minutes. Sample weight: 2 g.

?Schisandrin B content was detected by HPL C per 50 mg extracts.

3Schisandrin B content was calculated by standard curve of HPLC and multiply with extracted sample weight.

Each value represents the mean + SD of triplicate experiments.
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Table 13 Yields of extracts from defatted powder of S. chinensis fruits with different percentage methanol

Extracts' Yield (mg/ g sample) Sch B content (mg / g extracts)? Calculated Sch B (mg/g sample)®
20%ME 392.09+ 6.62 (39.21+0.66%)% <1 < 0.39°

40%ME 387.98+ 7.36 (38.80+0.73%)° <1 <0.39°

60%ME 355.59+15.21 (35.56i1.51%)b <1 <0.36°

80%ME 311.29+ 4.99 (31.13+0.39%)° 2.8610.07 0.89+0.01°

ME 253.69+11.00 (25.37+1.09%)" 3.15+0.01 0.80+0.03"

120%M E : 20% methanol extract, 40%ME : 40% methanol extract, 60%ME : 60% methanol extract, 80%ME : 80% methanol
extract, ME : 99.99% methanol extract. With solvent volume 1 : 20 (w/v), extract time 30 minutes. Sample weight: 2 g.
?Schisandrin B content was detected by HPLC per 50 mg extracts.

3Schisandrin B content was calculated by standard curve of HPLC and multiply with extracted sample weight.

Each value representsthe mean + SD of triplicate experiments.

91



ZLw s TRFREB A RAAT 2 80%7 i 5 B4 K
Table 14 Yields of 80% methanol extract with different solvent volume

from S chinensisfruits

Extracts Yield (%) Weight (mg/g sample)
1:10 27.97+0.72° 280.63+7.73
1:20 30.24+0.46° 303.04+4.60
1:40 31.30+0.73" 314.09+7.26
1:60 32.78t0.24%® 328.73+2.17
1:80 32.45+0.16° 324.9241.77

*

1:10, 1:20, 1:40, 1:60, 1:80 — 80% methanol extract with solvent volume
1: 10, 1:20, 1:40, 1:60 and 1:80 (w/v), extract time 30 minutes. Sample
weight: 2 g. Each value represents the mean + SD of triplicate

experiments.

21T S TRRFI ML AT R E PR 2. 80%Y iR 5 B4 K
Table 15 Yieds of 80% methanol extract with different extract times from

S chinensis fruits

Extracts Yield (%) Weight (mg/g sample)
15 min 33.28+2.08 333.27+20.92
30 min 32.10+0.03° 321.62+ 0.10
45 min 32.57+0.65° 326.29+ 6.25
60 min 32.75+0.49% 328.14+ 4.84

"15, 30, 45, 60min : extract time 15, 30, 45 and 60 minutes, extract with
80% methanol, solvent volume 1 : 60 (w/v). Sample weight: 2 g. Each

value representsthe mean + SD of triplicate experiments.
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Fig. 32 Effect of v - schisandrin, schisandrin B and gomisin L1 from

fraction 6 of defatted methanol extracts of S. chinensis fruitsin

Hep G2 cell viability.

v -Sch: v -schisandrin, Sch B: schisandrin B. Gom L1 : gomisin L1.

Each value representsthe mean + SD of triplicate experiments.
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Fig. 33 Effect of v - schisandrin and schisandrin B from fraction 6 of
defatted methanol extracts of S. chinensisfruitsin BNL CL.2 cell
viability.
v -Sch : v - schisandrin, Sch B : schisandrin B.

Each value represents the mean + SD of triplicate experiments.
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Fig. 35 Morphology of normal BNL CL.2 (A) and pretreated with 10 mM
hydrogen peroxide (B) (40x).
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Fig. 36 Effect of 80% methanol extracts from defatted powder of S.

% % B~ 4 BNL CL.2 ‘m*e 73 /%

chinensis fruitsin BNL CL.2 cell viability. Each value represents

themean + SD of triplicate experiments.
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Fig. 37 Effect of v - schisandrin, schisandrin B, Trolox and 80%
methanol extracts from defatted powder of S. chinensis fruits on
superoxide dismutase activity in BNL CL.2 cell.
v -sch: ¢ - schisandrin, Sch B: schisandrin B, 80% ME : 80% methanal
extract from defatted powder of S. chinensis fruits.

Each value representsthe mean + SD of triplicate experiments.
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Fig. 38 Effect of v - schisandrin, schisandrin B, Trolox and 80%
methanol extracts from defatted powder of S. chinensis fruits on
catalase activity in BNL CL.2 cell.
v -sch: ¢ - schisandrin, Sch B : schisandrin B, 80% ME : 80% methanal
extract from defatted powder of S. chinensis fruits.

Each value represents the mean + SD of triplicate experiments.
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Fig. 39 Effect of v - schisandrin, schisandrin B, Trolox and 80%
methanol extracts from defatted powder of S. chinensis fruits on
glutathione-S-transferase activity in BNL CL.2 cell.
v -sch: ¢ - schisandrin, Sch B : schisandrin B, 80% ME : 80% methanal
extract from defatted powder of S. chinensis fruits.

Each value representsthe mean + SD of triplicate experiments.
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