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Qualitative and Quantitative Analysis of Dibenzocyclooctadiene Lignans for the
Fruits of Korean “Omija” (Schisandra chinensis)

Heon Woong Kim, Jae Hyeong Shin, Min Ki Lee, Ga Hee Jang, Sung Hyeon Lee, Hwan Hee Jang,
Seok Tae Jeong and Jung Bong Kim'

National Academy of Agricultural Science, RDA, Wanju 55365, Korea.

ABSTRACT

Background : Dibenzocyclooctadiene lignans are secondary metabolites present abundantly in the fruits belonging to the genus
Schisandra. According to previous studies, Schisandra lignans exhibit anti-inflammatory, anti-cancer and anti-diabetic properties, as
well as an inhibitory effect on platelet aggregation. Therefore, establishing the Korean “Omija” (Schisandra chinensis) as a lignan-
rich source, in addition to identifying and quantifying the lignans, is extremely valuable.

Methods and Results : Dibenzocyclooctadiene lignans were analyzed with liquid chromatography using diode array detection/
mass spectrometry, from methanol extracts subsequently identified by a constructed chemical library of 50 lignans. A total of 27
components of lignan including gomisin S were identified, of which schisandrin, gomisin A, gomisin N, deoxyschisandrin, y-
schisandrin, and schisandrin C were identified as the major components in the Korean Omija, Schisandra chinensis. These com-
pounds were divided into two groups, S-biphenyl and R-biphenyl based on the configurations of the stereoisomers structures with
contents of 661.7 and 1350.1 mg per 100 g dry weight, respectively. The total lignan content averaged 2011.4 mg per 100 g dry
weight, of which schisandrin and gomisin N comprised the majority (771.8 and 420.5 mg per 100 g dry weight respectively).
Conclusions : Lignans which are present in high quantities in the ripe fruit of Schisandra chinensis are important functional com-
pounds that play a major role in the prevention and treatment of human diseases.
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M oAM= g2 Ful7t ‘Wuweizi’Z BFH T ] uet
Schisandra chinensis Baill.= ‘Bei-Wuweizi’=, Schisandra

QWA (Schisandra  chinensis  Baill)= 27 AF3} sphenanthera Rehd. et Wilsi= ‘Nan-Wuweizi’Z Zt7 H3
(Schisandraceae)?l] &3l SHAER] WEFAEE, oF 109F =t} (Lu and Chen, 2009). 2P|z} Gufjo] ¥ F2 7]
o] FHopr o} Aol F2 Exsiar glon, F2 Ao A SRS Zlade] dEe Agel A =29 Hlad
= Ao 9 HEFLER ol&dle g ECIT (Kang e SIHER AF7HA oF 4001F olde] gt sigheo] gl
al, 2014). G258 74 9 AFaaz e ena Ax A3 (He e al, 1997), 3 HR/AEE, A4, 71k 5 o
drls o=, T, GO ASRNEA BELIEA ARgE FEE Aol rEe] e Aeg HiwEe] v (Lu and

O™ (Chang et al, 2005; Huang e al., 2005), 53] &  Chen, 2009). HPLC-DAD % ZZHe27] (Mass Spectrometry)
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£ o|&3td S chinensisQERFE 217t 158, 2589 glds frelal e H82 Ad 9 girks 28k A= W
4 2 At Ao ™ (He ef al, 1997; Deng et & S7l0] #HE PPAR] AAIEAS S7MAA od&d A
al., 2008), S. sphenanthera A= 852 Blde] tfet A S SN2 g 3= YERITE (Kwon ef dl.,
AR AT AR R gad g 2 BXE F 2 2011). oMY Ak gade] F8 ARl uigh &% ¥
Aol wep 53] vhEA Ul BRI EAT (Wei e AL Qo T 9] tE gladdl] tigk dAFEIE A
al., 2010). S. chinensis|= schisandrin 2 gomisin No] AE3E deolH, Sl=tit Quixl Al FEE2HE gld )
QAgEo 7 FOlL)= v, S sphenanthera®|= y-schisandrin HAARE 2400 tigh A7 JA] oFF] mlgst A el
2 deoxyschisandrin®] F24% 22 ePITE (Deng ef al., mEA 2 Ate x 3HS 98 E glad siskE 2
2008; Zhu et al., 2007, Wei et al, 2010; Yuan et al., ol¥ag] 50%FS = slo], LC-DAD % MS #4428 53
2011). gtk omRL F4of| sHrEY] e Elad @ 2 2SS

olE g /AR T T8 3FEQ gomisin A, y- sty 71zAR2E Algstaal stk
schisandrin, deoxyschisandrin, gomisin N % schisandrin C®l|
th3l high-speed counter-current chromatography (HSCCC) & Mz 2 gk
gy T4 el AAAF7IEe] BazE vl 219™ (Huang
et al, 2005, 2013), 7HEAE tE 214 2% A7= & 1. SA M=
27HA] A=A ). Schisandrin, gominsin N, gomisin J, QWA (Schisandra chinensis Bailly= 20133 A& 274

schisandrin C= @5WHE f&=2 <l lipopolysaccharide

(LPS) Aol oJsf §438] it NO FXE Aslske 5
FA TS YeRIO™ (Guo ef al., 2008; Oh ef al., 2010),
pregomisin ¥ gomisin N FAT-SHASNAZA platelet
activation factor (PAF)°ll tha] olxmzluct o 743l A&
YeERATH (Kim ef al., 2010). =3+ deoxyschisandrin® <17+
A I HE (HCT116 cells)l 1o H0,Z =% apoptotic
cell deathE A3lste] A FUaAE EAS™ (Gu e
al., 2010), schisandrin, gomisin A, angeloylgomisin HE 3%}

FAIEAEAAN Bguke dulE FA7AZES T cyclone
sample mill (UDY Co., Fort Collins, CO, USA)Z 2%} &
ste] 23} & 100 mesh ©]ske] E= a}
ABE A4S A% A= Aol ARE-siST

= 1=
U}e—?—, o] RN

pul

=

2. D1 9 Aok
A2 A4 Fol refrigerated multi-purpose centrifuge
(Hanil Science Industrial, Incheon, Korea), ultrasonic bath

(Daihan Scientific, Wonju, Korea)’} & 717|2 AM&E30H,

Table 1. Chemical library of 50 lignans by structures from fruits of Schisandra chinensis and Schisandra sphenanthera on literature sources.

Name R1 Rz R3 R4 R5 R() R, Rg

Rg

Ry Ry Plant sources MF? Mw? Reference

<Type A> Dibenzocyclooctadiene lignan (S-biphenyl configuration)

Gomisin N CH} CH3 CH3 CH3 -CHz- H H

Schisandrin C -CH,- CH; CH; -CH,-

(—)-Gomisin K1 CH3 CH3 CH3 CH3 CH3

GOmiSinJ CH3 H CH3 CH3 CH3

(—)-Gomisin L2 -CHz- CH3 CH3 CH}

CH;
CH;s

CH;,
CH;s

CH,
H p-OH H

(—=)-Gomisin L4 -CH,-

Gomisin U CH; CH;3; CHj

CHs

CH;s

CH,

CH;

CHs

CH,
CH;s

Denget al., 2008
Heetal., 1997
Ikeya et al., 1979b
Wangetal., 2011
Denget al., 2008
He et al., 1997
Ikeya et al., 1982c
Wanget al., 2011
Deng et al., 2008
402 Heet al., 1997
Ikeya et al., 1980a
Denget al., 2008
He et al., 1997
Ikeya et al., 1978
Wangetal., 2011
He et al., 1997
Ikeya et al., 1982a
He et al., 1997
Ikeya et al., 1982a

418 lkeyaetal., 1991

CH3 H S. chinensis C23H280() 400

CH3 S. chinensis C22H2406 384

CH3 S. chinensis C23H3006

CH3 S. chinensis C22H2806 388

CH3 S. chinensis szHz(,O() 386

CH3 H S. chinensis C22H26O6 386

CH; H S.sphenanthera Cy3H300;
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Table 1. Continued.
Name R Rb Rs Ri Re R¢ R Ry Rg Ryo Ry Plantsources MF”  Mw? Reference
<Type A> Dibenzocyclooctadiene lignan (S-biphenyl configuration)
Benzoylgomisin U CH; CH; CH; CH; CH; H OBen H CH; CH; H S.sphenanthera CsoH3,Os 522 lkeyaetal., 1991
. S Wanget al., 2011
Gomisin S CH3 CH3 CH} CH} CH3 H o-OH H CH} CH} H S. chinensis C23H3007 418 |keyaetal‘,19883
Benzoylgomisin P CH; CH; CH; CH; -CH, OBen OH CH; CH; H S.sphenanthera CsoH3;09 536 Ikeya et al., 1990
S chinensis Heetal., 1997
TiglOylgOmlSlnP CH3 CH3 CH3 CH3 —CHZ OTIg OH CH3 CH3 H ; C23H3409 514 |keyaetal,1980b
S. sphenanthera
Ikeya et al., 1990
S. chinensis He et al., 1997
Angeloylgomisin P CH; CH; CH; CH; —-CH, OAng OH CH; CH; H CasH3409 514 lkeya et al., 1980b
S. sphenanthera
Ikeya et al., 1990
Denget al., 2008
L Lo Ikeya et al., 1979b
ComisinD  CH; OH S. chinensis CygH34049 530 Wang et al,, 2011
Yangetal., 2011
Denget al., 2008
- N Ikeya et al., 1979b
Gomisin E H CH; S. chinensis CysH3409 514 Wang et al,, 2011
Yanget al., 2011
S. chinensis Heetal., 1997
EplgomlsmO CH3 CH3 CH3 CH3 —CHZ oa-OH H CH3 CH3 H ; C23H2307 416 Ikeyaeta/‘,1979b
S. sphenanthera
Ikeya et al., 1991
Heetal., 1997
GomisinO  CH; CH; CH; CH; -CH, p-OH H CH; CH; H S.chinensis Cy3Hp50, 416 lkeyaetal., 1979b
Ikeya et al., 1991
6-O- : :
Benzoylgomisin O H; CH; CH; CH; -CH, OBen H CH; CH; H S.chinensis C30H3,08 520
TigloylgomisinO CH; CH; CH; CH; —-CH, OTig H CH; CH; H S.sphenanthera CysH3,O5 498 lkeya et al., 1991
Angeloylgomisin O CH; CH; CH; CH; -CH, OAng H CH; CH; H S.chinensis CagH3405 498 lkeyaet al., 1982b
AngeloylisogomisinO —CH, ~ CH; CH; CH; CH; OAng H CH; CH; H S. chinensis CysH3405 498 lkeya et al., 1982b
BenzoylisogomisinO  —CH,  CH; CH; CH; CH; OBen H CH; CH; H S. chinensis C30H3,05 520 lkeya et al., 1982b
Schisandrene —-CH,- CH; CH; -CH,- OBen =CH, H CH; S. chinensis Cy9H605 502
. S. chinensis lkeya et al., 1990
BenZOylgOmlSan CH3 CH3 CH} CH} CH3 CH3 OBen CH} OH CH} S‘Sphenanthera C31H3609 552 Wangeta/., 2011
TigloylgomisinQ CH; CH; CH; CH; CH; CH; OTig CH; OH CH; H S. chinensis Cy9H3509 530 Yanget al., 2011

Hwy=zn

e Y3 WEREFEZZA bicyclol (Sigma, St. Louis,
MO, USA)ol AF&-E ATt = ¥7e] HPLC €7 methanol
(MeOH), water, acetonitrile (ACN), formic acid 5 Sigma-
Aldaich (St. Louis, MO, USA) A& ARt

3. A& ZiAel

0.5 g2 powder A|5E 50ml conical tubeol|] B} 15ml 2
MeOH ¥ internal standard solution (W%-3E3; bicyclol
500 ppm) 1 ml S Hoj(Wang er al., 2008) 30T ZLv5=
719014 302 &S FE 5, daEEste] (3300 rpm, 15,
4C) 4259 Fsks LS 3 AYsLh. FE2EZHE T
< X3t BEFES AASH] $I8] Strata Cig-E solid phase
CA, USA) pre-

= =11

extraction (SPE, Phenomenex, Torrance,
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column®l] MeOH 10 m{, H,O 10ml¢] =08 Z]Fro] 43}
ANAFALE F wFsle] Bl AlgslE FEF 10wl &
loading -, H,O 10ml 2 A3} MeOH 10l 2 elution A]
Atk S S8 858 fad A e N, 72 FES
T, 1ml o] MeOH=Z AJ&afiate] gl 54 3 Z=HEA
o] AlEE ARSI

4. QUIAL Holl22H 204 SRiE elol=eie] Mzt

M gl tist 2842 8L flal oAy 7R Q&
3 (Table NOZHE Quz} Hujjo] A5k= 5052 glad
LC-MS olB&z] @RHEY, Ak, 7%, Tol23d, <l
423 5 XFHE AH AFste] ARgsisin
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Table 1. Continued.

Name Ri R, Ry R Rs R¢ R, Ry Ry Ry Ry; Plantsources MF" MW? Reference

<Type A> Dibenzocyclooctadiene lignan (S-biphenyl configuration)

Ikeya et al., 1979c
Yangetal., 2011
Heetal., 1997

Taguchi and lkeya. 1977
Wanget al., 2011
Yangetal., 2011
Heetal., 1997

Taguchi and lkeya. 1977
Wanget al., 2011
Yangetal., 2011
Denget al., 2008
Heetal., 1997

lkeya et al., 1990
Taguchi and lkeya. 1977
Wanget al., 2011
Yangetal., 2011
Heetal., 1997

lkeya et al., 1990
Schisantherin B CH; CH; CH; CH;  -CHy- OAngCH; OH CH; H S.chinensis  CysH3409 514 Taguchi and lkeya. 1977
Wanget al., 2011
Yangetal., 2011

Angeloylgomisin Q CH; CH; CH; CH; CH; CH; OAng CH; OH CH; H S. chinensis  CyoH3509 530

Gomisin F -CHQ- CH3 CH3 CH3 CH3 OAng CH3 OH CH3 H S. chinensis C23H3409 514

Gomisin G -CHz- CH} CH3 CH} CH} OBen CH3 OH CH} H S. chinensis C30H3209 536

Schisantherin A CH; CH; CH; CH; -CH,- OBen CH; OH CH; H S.chinensis  CsgH3,09 536

Ikeya et al., 1990
Schisantherin C ~ CH; CH; CH; CH;  -CHy-  OTig CH; OH CH; H S.sphenanthera CysH3409 514 Wanget al., 2011
Yanget al., 2011
. . S. chinensis Ikeya et al., 1982c
Schisantherin D -CH,- CH; CH; -CH,- OBenCH; OH CH; H S sphenantheraCZ9H2809 520 Ikeya et al., 1990
Schisantherin E. CH; CH; CH; CH; CH; H OBenCH; OH CH; H S. sphenanthera C3oH3409 538 lkeya et al., 1990

Gomisin R -CH,- CH3 CH; -CH,- OH H CH; CH; :;'(gy(zt:z;/w?;gzc

T

S. chinensis CyH,407 400

<Type A> Dibenzocyclooctadiene lignan (R-biphenyl configuration)

Denget al., 2008
Heetal., 1997
S chinensis lkeya et al., 1979b
CH3 CH3 CH3 CH3 CH3 CH3 H H S‘S henantheraC24H3206 416 Ikeya et al., 1980a
P lkeya et al., 1988b
Wangetal., 2011
Yanget al., 2011
(+)-Gomisin K, CH; CH; CH; CH; CH; H H H S. chinensis Cy3H3006 402 lkeya et al., 1980a

He et al., 1997

Deoxyschisandrin
(Schisandrin A)

. S. chinensis /
Schisanhenol ((+)- Ikeya et al., 1980a
Gomisin Ks) CH; CH; CH; H CH; CH; H H S. Cy3H3006 402 Ikeya et al., 1990
sphenanthera

Wangetal., 2011

5. HPLC-DAD-ESYMSE 0IEst ¥ 2|0t S8 2 "2 Milford, MA, USA)E ol&ate] E4siditt. AF s
= 210 - 400 nm (HEIE 254 nm) oA FAEAOH, oven &

ME gt 54 2@ AFs] 98 Luna Cg 46x =& 35C, §5E 1 ml/mino| At} ©1%54-E 0.1% formic acid
250mm L.D., 5gm; Phenomenex, Torrance, CA, USA) <7 S ¥35l= water (©1%87 A) B acetonitrile (©]57F By7F AF
A3 BEo] 2998 photodiode array detector (PDAYE & &E9lom, 7] AAE] MZF 48 o5 B2 A4 v
23k Alliance €2695 HPLC system (Waters Co., Milford, 55 243l gradient A2 F3) SATE (0- 12 min,
MA, USA) % Micromass ZQ ESI-MS (Waters Co., 45-52%; 12-15min, 52-53%; 15-16min, 53-58%;
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Table 1. Continued.

Name Ry R, Ry Ri&k Rs Rs, R, Ry Ry Ry Ry Plantsources MF” MwW? Reference

<Type A> Dibenzocyclooctadiene lignan (R-biphenyl configuration)

Denget al., 2008
y-Schisandrin CH; CH; CH; CH; -CH,- Hd) H S. chinensis Cy3H06 400 Heet al., 1997
Ikeya et al., 1982a
Ikeya et al., 1982a

Schisandrin B (|- -\ "y oy cH,  -CH-  H O H S. chinensis  Cap;Hy04 400 Wang et al., 2011

Schisandrin) Yangetal., 2011
. . . Heetal., 1997
(#)-Gomisin M, CH3 -CHz- H CH} CH} H H S. chinensis szHz(,OG 386 Ikeya et al., 1982a
.. . . Heetal., 1997
(+)-Gomisin M2 H -CHz- CH3 CH3 CH3 H H S. chinensis C22H26O6 386 Ikeya et al., 1982a
He et al., 1997
Schisandrin Ikeya et al., 1979a

(SChisandr0| A) CH3 CH3 CH3 CH} CH} CH} OH H S. chinensis C24H3207 432

Wanget al., 2011
Yangetal., 2011
Denget al., 2008
Heetal., 1997

CH; CH; CH; CH; -CH,- OH H S. chinensis Cy3Hy50; 416 Taguchiand lkeya. 1977
Wangetal., 2011

Yanget al., 2011
Gomisin H CH; CH; CH; H CH; CH; OH H S. chinensis Cp3H300; 418 lkeyaetal., 1979a

Denget al., 2008
He et al., 1997
Angeloylgomisin H CH; CH; CH; Ang CH; CH; OH H S. chinensis CsH3605 500 lkeya et al., 1979a
Wanget al., 2011
Yangetal., 2011
Denget al., 2008
Heetal., 1997
TigloylgomisinH  CH; CH; CH; Tig CH; CH; OH H S. chinensis CysH3605 500 lkeya et al., 1979a
Wangetal., 2011
Yangetal., 2011

lkeya et al., 1979a

Gomisin A
(Schisandrol B)

Benzoylgomisin H CH; CH; CH; Ben CH; CH; OH H S. chinensis C30H3404 522 Wang et al,, 2011
Comisin T CH; CH; CH; CH; CH; H OH H S. chinensis Cy3H300; 418 lkeya et al., 1988a
S. chinensis Heetal., 1997

Isoschisandrin CH3 CH3 CH3 CH} CH} CH} H OH C24H3207 432

S. sphenanthera lkeya et al., 1988b

<Type B> 2,3-Dimethyl-1,4-diarylbutane lignan
Pregomisin OH OCH;0CH; OH CH; S. chinensis CyH3006 390 lkeya et al., 1978
(+)-Anwulignan ~ OCH,O H H OH S. sphenanthera CyoH,,0, 328

Ang; Angeloyl, Tig; Tigloyl, Ben; Benzoyl.
"MF; Molecular Fomula
IMW; Molecular Weight

16 - 24 min, 58 - 64%; 24-26 min, 64 -75%; 26-40min, 75 - —% —?LH]?'S}J] O]iq% 3’;__]-74]& relative response factor (RRF)%
76%; 40-41 min, 76-100%; 41-55min, 100%; 55-57 min, FIHEFA 23 WEEFEF bicyclolS |83t vl (o
100 - 45%; 57-65min, 45%). MS 212 electrospray ~ b=x/y)2 2 A4t 3 A= o] &3t}

ionization (ESI) sourceE ©]€-%F positive ionization mode=

PR o, MS parameterZ Z}Z} cone voltage 30V, o 9 =k
source 2% 120C, desolvation 2% 350C 2 desolvation
N, 7= 800 £ /hro] AA A}, EA1 M= full scan B} QU|R} (Schisandra chinensis Baill.)2] ]S 134 o]A

O 50600 m/z2lAtk TN Bl AR ko] REed FASl e 29 3 s4o] s Zitkee, koew i
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bs & o] U] FO aguil, Al AT AREHE SN 0F|R) Az Do) Wge FE2EA HelH A

dibenzocyclooctadiene lignans = 2,3-dimethyl-1,4-diarylbutane dibenzocyclooctadiene 2|11t 3&F W MS fragment HE-S
lignans AlE & 50%9] g2 3gE AR/ F=HAG  YUeRHAT (Table 2). B2 H#-S relative response factor
(Table 1). 3 A2 2nz} gyt 35hE glo]Beig|E vf (RRF)S Z#H3HA] %<& A2 YWHEESFEZ bicyclols o8&

F O 2 PDA detection®] ™E UV spectrum, LC-ESI/MS sto] el o™ (Wang et al, 2008), YHtEHo g 380
spectrum 5= 8IS A3}, schisandring X33E & 2759 3 HAS Ao waEs T QR WelE atr] 98t
N 2] peakrt 2] 9 SHEHATE (Fig. 1). =4k 2] o] SPE (solid phase extraction) #d< %3] S ¥33h
A} 8 2732 dibenzocyclooctadiene B2 FA 2714 ErLES AASe HHS sk 24 7Hsd MS
E}¢©] S-biphenyl configuration 2 R-biphenyl configuration spectrume FE 4 AT

oVIEA Fx=AM FEEM, olEL Fig 2 % Table 1914 & LuAb gy & Pd R 20114 mg/100g (S B R-
T Rel, S WY 54, o8dASE 2 2871

(angeloyl, tlgloyl, benzoyl) %‘oﬂ U:]'E]' %;Q' 3]'_7_ E]‘OJ:_@' TZE Dibenzocyclooctadiene lignans (Type A)
ez gl

ZE /I8 -2 ESI sourceE &3l single quadrupole
MSellA positive ionization mode F2JA], [M+H], [M+Na]",
[M+NH,]" @B €] ion peak’} ERIE|NOH, HAA|F2Z5E
H,0 (m/z 18) =5 CH;0 (m4z 31)°] ZEU71e fragment o

g 3le = Utk 53] tigloylgomisin H, tigloylgomisin S biohensl R bishenyl

Q, tigloylgomisin P, angeloylgomisin Hi= EHEA} ©]- 20 25
CsHgO, (tigloyl, angeloyl moieties)’} THOZ AAF GO,

Ry
benzoylgomisin  H, benzoylgomisin Q= C;HsO, (benzoyl O ByC H G L CHs “So
moiety)’} 24 E= TS HATE Table 2 ¥ Fig. 38 HUS " >"‘< > <
o=¢ H, 0=

2,3-Dimethyl-1,4-diarylbutane lignans (Type B)

o, & AAsfolA] AAE 2lde] ARF T o] fHe ’ O Ang : Angeloyi _T'.g :nglo';l I
71& A3 B (He et al, 1997; Deng et al., 2008; Wei Ri ocH,
et al, 2010)914 AAE [M+H], [M+Na]', [M+KJ, b

[M+H-H,0]"¢] ©=edjginct ZAelA] Uept o5 7329 Fig. 2. Chemical structures of individual 50 lignans reported
from fruits of Schisandra chinensis and Schisandra

g 83 gjlo] 7hsedt. sphenanthera.
1
. - Photo diode array
3 :
Vo] Sck.tsandra 18, detection
chinensis LENE =254nm>=
D80 4
(Dried fruits) = [ L]
o] i 4:0‘::
11 (1.
o - 10 I 14|18 o 3
- 12

oo - ’ i 13 i
i - 12 ==

LL2 b il‘ i 26

] - ;‘J

omd © IS'ID ' : ‘.r"

[F2 S0lppm | ! H

"| (Bleyclal)| | /
A Ll L
L L ] mJ J_,MJJW_J “ Ll W I
o Do X ;']'Dl ‘(D QS'N 51'."(]) H'N ﬂl)l s

Fig. 1. HPLC chromatogram of 27 dnbenzocyclooctadlene lignans from an methanol extract of

Schisandra chinensis (Omija) fruits. 1; gomisin S, 2; isoschisandrin, 3; schisandrin, 4; gomisin D,

5; gomisin J, 6; gomisin A, 7; tlgloylgomlsm H, 8; angeloylgomlsm H 9; benzoylgomlsm H, 10;

benzoylgomlsm Q, 11; tlﬁloylgomlsm Q, 12; gomisin G, 13; tlglozlgomlsm P14; (+ )gom|5|n K,

15 (=)-gomisin Ky, 16; sc isantherin A, 17; schlsanthenn B, 18 schisanhenol, 19; (+)-gomisin M,,

0; (#)-gomisin M, 21; ; gomisin E, 22; ) -gomisin Ly, 23; (-)-gomisin L,, 24; deoxyschlsandrln 25;
y—schlsandrln 26; gomlsm N, 27; schisandrin C.
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Table 2. MS spectrometric data and amounts of 27 lignans from an methanol extract of Schisandra chinensis (Omija) fruits.

Peak

Dibenzocyclooctadiene

Schisandra Fruits

No. lignans Types Fragment ions (m/2) (me/100 g DW)
1 Gomisin S S 419[M+H]*, 401[M+H-H,0]", 369[M+H-H,0-CH;0]* 2.5£0.1
2 Isoschisandrin R 433[M+H]*, 415[M+H-H,01* 1.9+0.2

Schisandrin 4 . 4 .
3 (Schisandrol A) R 455[M+Na]™, 450[M+NH,]™, 433[M+H]", 415[M+H-H,0] 771.8 £4.0
. 553[M+Nal*, 548[M+NH,]*, 531[M+H]*, 485[M+H-CH,O,]",
4 Gomisin D S 401[M+H-CoH1oO5]* 1.3+£0.1
5 Gomisin J S 389[M+H]*, 358[M+H-CH;01* 38.5+£0.7
6 Gomisin A R 439[M+Nal*, 434[M+NH,*, 417[M+H]", 399]M+H-H,0]", 1725+ 1.8
(Schisandrol B) 369[M+H-H,0-CH;0]" o
. L 523[M+Nal*, 518[M+NH,]*, 501[M+H]*, 483[M+H-H,0]",
7 Tigloylgomisin H R 401[M+H-CsHO,l* 50.1+0.4
. 523[M+Nal*, 518[M+NH,]*, 501[M+H]*, 483[M+H-H,0]",
8 Angeloylgomisin H R 07 [M-+H-Cs HyO,]* 108.6 £ 1.0
- 545[M+Nal*, 523[M+H]*, 505[M+H-H,0]",
9 Benzoylgomisin H R 01 M+ H-CoHO,]* 17.0£0.2
.. 575[M+Nal*, 553[M+H]*, 431[M+H-C,HsO,],

10 Benzoylgomisin Q S 387[M+H-CyHeOp-CoHL O 5.0+ 0.1
11 Tigloylgomisin Q S 553[M+Nal*, 531[M+H]", 431[M+H-CsHgO,]* 11.5+0.3
. 559[M+Nal*, 554[M+NH,4]*, 537[M+H]*, 415[M+H-C;H:O,] ",

12 Gomisin G S 371 [M+H-CrHO,-C,H,O]* 4.5+ 0.1
13 Tigloylgomisin P S 537[M+Nal*, 515[M+H]*, 415[M+H-CsHgO,]* 0.9+0.0
14 (4)-Gomisin K, R 425[M+Na]*, 420[M+NH,]*, 403[M+H]*, 385[M+H-H,O]* 8.0 £ 0.1
15 (-)-Gomisin Ky S 425[M+Nal*, 420[M+NH,4]*, 403[M+H]* 239+£0.2
16 Schisantherin A S 559[M+Nal*, 554[M+NH4]", 537[M+H]*, 415[M+H-C;HO,] ", 47400

(Gomisin C) 371M+H-C,Hs0,-C,H,01* R

17 Schisantherin B S 537[M+Nal*, 532[M+NH,*, 515[M+H]*, 415[M+H-C;HgO,] ™, 14.4 + 0.1

(Gomisin B) 371[M+H-CsHgO,-C,H,01* o
18 Schisanhenol R 425[M+Nal*, 403[M+H]*, 385[M+H-H,01", 18.2 + 0.1
((+)-Gomisin Kj) 370[M+H-H,0O-CHs]* o

19 (+)-Gomisin M, R 409[M+Nal]*, 387[M+H]* 15.5+0.1

20 (°ae)-Gomisin M R 409[M+Nal]*, 387[M+H]* 11.9+0.0
. 537[M-+Nal”, 532[M+NH4]*, 515[M+H]*,

21 Gomisin £ S 469IM+H-CH,0,]*, 385[M-+H-CoHyoOs1* 6.7+01
22 (-)-Gomisin L4 S 409[M+Nal*, 387[M+H]* 10.0 £ 0.1
23 (-)-Gomisin L, S 409[M+Nal]*, 387[M+H]* 5.,5£0.0

Deoxyschisandrin 4 N n

24 (Schisandrin A) R 439IM+Nal*, 434[M+NH,]*, 417[M+H] 138.8 + 0.6

25 y-Schisandrin R 423[M+Nal*, 418[M+NH,]*, 401[M+H]*, 371[M+H-CH;0]* 958+ 1.5
.. 423[M+Na]*, 418[M+NH,4]*, 401[M+H]*, 371[M+H-CH;0]",

26 Gomisin N S 331 M+H-CoHyo) 420.5+2.9

27 Schisandrin C S 385[M+H]*, 355[M+H-CH;01* 111.8+ 1.1
Total 2011.4 £ 121

Results was expressed as the means + SD (n = 3). S; S-biphenyl, R; R-biphenyl. The content of individual lignans was calculated by internal
standard, bicyclol, relatively.

biphenyl Al¥ ZFz 661.7 2 1350.1 mg/100 g DW).2, A
g} T oF 2%E A T8 7SR US AERIE F
AALt. ol I (Sesamum indicum L) EAF $Hr gl
A AR B AAED 5 @ 9 A9 164 - 982 mg/
100g DW, H 621 mg/100 g DW)HECTH oF 38] o] =&
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Shaks Ve O™ (Lee ef al, 2008), B 58 AT @
217mg/100g DW) Xtk °F 108] 7}7bo] =A velSth
(Rangkadilok er al., 2010). ¥ A7+A3= S 1270 A9
A 5RE S chinensis NE7F 15% 2ldol] tisl] 11922 -
3641.3 (H+F 2038.6) mg/100 g DWe] & 3tk £¥ = vlehd



THE S sphenanthera MNF (8% T 1346, 1907,
2225mg/100g DW) Hrhe= oF7F 2 IS Ueplidd
(Yuan et al, 2011). ¥2]¥ 2759 g2t F schisandrin,
gomisin J, gomisin A, tigloylgomisin H, angeloylgomisin
H, deoxyschisandrin, y-schisandrin, gomisin N, schisandrin
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Fig. 3. MS spectra of major lignans detected from an methanol extract of Schisandra chinensis (Omija) fruits.

Az} ¥l o™ (Deng ef al, 2008), 5= 37] A <JollA 711.8mg/100 g DWOZ 7FE =2 ks Yehfo], = g2
W 3 S oF 30% (R-biphenyl AlY FFF F °F 50%)=
AAEATE L RO E gomisin No| 420.5mg/100 g DWL
2 =2 TS vehlo] dA el °F 20% (S-biphenyl
AL TF 5 °F 60%)5 2AISATH (Table 2). 7159 A+
AN M= S chinensis oA+ schisandrin, gomisin A,
Co & 9%0] FoAEo=Z FolEt). E3] schisandrin gomisin N, schisandrin C°] & g AEoZ Yeh} &
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QO+ 2|0 SiEk=

ArAFe} w3t dele YeRTE (He et al, 1997; Deng
et al, 2008; Zhu et al., 2007; Lu and Chen, 2009). HHHo
S. sphenantheraX]= deoxyschisandrin 2 y-schisandrin®] 7}
F w2 dFE vUehie AeE ByEHT (Yuan e dl,
2011; Zhu et al., 2007; Lu and Chen, 2009).

Fo gad EAER disl Zex HA A
7 Ay Aok 2 4] schisandring A €] 3L
deoxyschisandrin, y-schisandrine high speed counter current

Az oz

chromatography (HSCCC) w2I'HE& &3l &% 95% oo =
A FAEASH (Huang et al, 2005), gomisin A,

h=1}

gomisin N 5 552 column £38 % supercritical antisolvent

(SAS) z“ﬂ%‘..ie oj&3ate] s ¥ vt FAEAT
(Huang et al., 2013). 2232 7B 2l 315HEol ths] &
&3 (Guo et al., 2008; Oh et al., 2010), 823 A2
Z (Kim et al, 2010), L2} (Gu et al, 2010), A=A
G F3e] FElAEd (Kwon ef al, 2011) 5 F8 A&
Eo] A =HuA A &5 WAUSe] HEAA U

A7z, oddA] 59 40 wet Aeed A=rt o=
Al vebd o g AlRE], 2k o]59] x| i TR
s W79 v gklo] 3 03}13% dibenzocyclooctadiene 2]
—"’—"}o] OE’]X} T8 7s

o Wyt ohfe} Hold o)
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=
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Azrg Wolof & Zlolt}, o]2A] F
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