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Isolation and Quantitative Analysis of Schisandrin, Gomisin A and
Gomisin M, From Schisandra chinensis
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Abstract — The lignan compound of Schisandra chinensis Baill. (Schizandraceae) has been reported to have a variety of bio-
logical activities such as liver protection, neuroprotection, anti-oxidant and anti-diabetes. In this study, we investigated a quan-
titative analytical method for schisandrin, gomisin A and gomisin M, isolated from S. chinensis by high-performance liquid
chromatography-ultraviolet spectroscopy (HPLC-UV). The isolated compounds were identified by the analysis of 1H- and 13C-
NMR spectroscopic data. The results showed that calibration curves of three compounds indicated great linearity with a cor-
relation coefficient (Rz) of schisandrin 0.9983, gomisin A 0.9982 and gomisin M, 0.9986. The limits of detection (LOD) of
schisandrin, gomisin A and gomisin M, were 0.14, 0.07 and 0.05 pg/ml and the limits of quantification (LOQ) were 0.42, 0.22
and 0.14 pg/ml. Intra-day and inter-day precisions of schisandrin were 0.40~1.44%, 0.07~1.02% gomsin A were 0.22~0.52%,
0.10~0.63%, gomisin M, were 0.40~0.99%, 0.81~2.88%. In result, contents of schisandrin, gomisin A and gomisin M, in eth-
anol extract of S. chinensis were 25.95+0.15, 2.51£0.02 and 2.17+0.07 mg/g.

Keywords — HPLC, Quantitative determination, Schisandra chinensis, Gomisin M,, Gomisin A, Schisandrin.
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7171 Y Alef - 2 ARoA ABEH FEs 4S9
& ™) 3} (Siheung, Korea)A 2] ethanol, n-hexane,
chloroform(CHCL,;), methylene chloride(CH,CL,), ethyl
acetate(EtOAc)E AHE-3IATE 2418 218l GilsonAke]
HPLC-UV system= AF8-3l% 91, Z -2 Phenomenex
(Torrance, CA, USAYFe] C18(4.6x300 mm) BHS AM&3}
3L, silica gel> Merck(Darmstadt, Germany)A}2] | &2
AFE3159E). MPLC(Medium pressure liquid chromatography)
9} AH L Biotage(Stockholm, Sweden)A}2] Isolera one &
3} SNAP cartridge KP-Sil 30 g AHS ALt £
£ 2 A}2-3F methanol 2} water= Fisher(Hampton, NH,
USAAFe] HPLC grade® AHE-slth 7% 8-S $1¢
NMR(Nuclear magnetic resonance) spectrum-= Jeol(Tokyo,
Japan)A}2] INM-ECZ400S 241S 285130, NMR-E)
+ Sigma-Aldrich(St. Louis, MO, USA)A}2] deuterated
chloroform(CDCL)E AH&-3t3A T} A8 % 542 JASCO
(Tokyo, Japan)A}2] DIP-1000 digital polarimeter =92 A}
&ttt steES] A EFS Agilent 6400 series ESI-
MS(Electrospray ionization mass spectrometry)S A}l
=k A=

XNEME 22| - 21A 6kgS ethanolZ 60°ColA] 34]
7+ SFEAFE A7, 2 55310 883.23 g9 ethanol
FEES AAUY. 2 F ethanol FEES SHTE dE3}
o] n-hexane, methylene chloride(CH,Cl,), ethyl acetate
(EtOAc), H,0 715585101 712} (.17 g, 2836 g, 24.89 g,
612.95 g TY =S AAUTE L F CH,CL ¥ 2836 gl
el MPLC(MeOH:H,0=10:1—1:1)Z AA]3lo] 6742] 4
29 (Frd-1~Fr4-6)5 LAt 1 5 2% F Frd-3&
Sephadex LH-20(GE Healthcare Life Sciences) column
chromatography2 €23} schisandrin(75.3 mg)S AL
), &8 Fr4-4oA] gomisin A(42.1 mg)2} gomisin M,
(32.8 mg)E AUt

schisandrin — White powder; 'H-NMR (500 MHz,
CDCL,) § 6.75 (1H, s, H-11), 6.68 (1H, s, H-4), 3.88 (3H,
s, OMe-12), 3.87 (3H, s, OMe-3), 3.74 (3H, s, OMe-2),
3.71 3H, s, OMe-13), 3.58 (3H, s, OMe-14), 3.57 (3H, s,
OMe-1), 2.67 (1H, dd, J=13.9 Hz, 2.1, H-9), 2.37 (IH, d,
J=13.4 Hz, H-6), 235 (1H, d, /=13 Hz, H-6), 2.31 (1H,
d, /~13.2 Hz, H-9), 1.85 (1H, m, H-8), 1.25 (3H, s, H-
17), 0.80 (3H, d, J=7.2 Hz, H-18); *C-NMR (500 MHz,
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CDCL) § 152.5 (C-3), 152.1 (C-12), 151.9 (C-14), 151.6
(C-1), 1412 (C-2), 1402 (C-13), 133.9 (C-10), 131.9 (C-
5), 1243 (C-15), 122.8 (C-16), 110.5 (C-11), 110.0 (C-4),
71.9 (C-7), 61.1 (OMe-2), 60.8 (OMe-13), 60.7 (OMe 1),
60.7 (OMe_14), 56.1 (OMe-3), 56.0 (OMe-12), 41.9 (C-6),
40.9 (C-8), 343 (C-9), 29.9 (C-17), 16.0 (C-18); ESI-MS:
m/z 433 [M+H]".

gomisin A — White powder; 'H-NMR (500 MHz,
CDCL) & 661 (1H, s, H-4), 647 (1H, s, H-11), 5.96,
595 (2H, d, J~1.5 Hz, OCH,0), 3.89, 3.86, 3.83, 3.51
(each 3H, s, 4xOMe), 2.68 (1H, d, J=14.2 Hz, H-6"), 2.58
(IH, d, =142 Hz, H-9"), 236 (1H, d, /~13.4 Hz, H-6),
232 (IH, dd, /= 142 Hz, H9), 1.85 (1H, s, H-8), 1.24
(3H, s, Me-18), 0.80 (3H, d, J=7.2 Hz, Me-17); "C-NMR
(500 MHz, CDCI,) § 1524 (C-1), 152.1 (C-3), 148.0 (C-
12), 141.2 (C-14), 140.7 (C-2), 135.0 (C-13), 132.6 (C-
10), 132.1 (C-5), 124.2 (C-16), 121.9 (C-15), 110.4 (C-4),
106.1 (C-11), 1009 (OCH,0), 71.7 (C-7), 61.1, 60.7,
50.8, 56.0 (4xOMe), 42.1 (C-8), 40.6 (C-6), 33.7 (C-9),
302 (C-18), 15.9 (C-17); ESI-MS: m/z 417 [M+H].

gomisin M, — White powder; [O(]D26 : +61.1°(c, 0.05 in
CHCl,); '"H-NMR (500 MHz, CDCL,) & 6.50 (1H, s, H-4),
6.47 (1H, s, H-11), 595 (1H, d, J~<1.1 Hz, OCH,0), 5.95
(1H, d, /~1.1 Hz, OCH,0), 3.84 (3H, s, OMe-12), 3.68
GH, s, OMe-1), 3.66 (3H, s, OMe-13), 2.54 (IH, dd,
J=13.4 Hz, 7.7, H9), 2.40 (1H, dd, /~13.4 Hz, 1.9, H-9),
220 (1H, dd, J=13.1 Hz, 9.3, H-6), 1.99 (1H, d, /=13.1
Hz, 1.6, H-6), 1.85 (1H, m, H-8), 1.54 (1H, m, H-7),
094 (3H, d, /<73 Hz, H-17), 0.70 (3H, d, /~7.0 Hz, H-
18); C-NMR (500MHz, CDCly) & 149.6 (C-12), 147.9
(C-3), 147.5 (C-14), 1392 (C-1), 1369 (C-5), 134.1 (C-
2), 133.6 (C-13), 133.0 (C-10), 121.0 (C-16), 1145 (C-
15), 106.1 (C-11), 103.2 (C-4), 100.7 (OCH,0O), 59.7
(OMe-13), 58.2 (OMe-1), 55.1 (OMe-12), 40.8 (C-7), 38.9
(C9), 354 (C-6), 33.7 (C-8), 21.8 (C-17) 12.6 (C-18);
ESI-MS: m/z 387 [M+H] .

EE=2Y =N - AFl AL-H A FEZ schisandrin,
gomisin A % gomisin M,E 1 mgS 3 %3t methanol=
1 mg/mle] F%7} HE=s 243 5 AE 34880t ol
HFENOF dlo] HAFAE 2SRt

HPLC M =71 - 21|29 schisandrin, gomisin A %
gomisin M,2] #2418 98+ HPLCREA 2712 Table I3} 2+
o] AR v o] 2ol wEt d3e xSk HPLC
B29S 98 o] 5 - water(A)Z} methanol(B)S AH8-3151
om, A7) HE 248 v F3ltt. ZH-2 Phenomenex

C18 coloumng AH&-3F%3L, +4-2 1.0 ml/min, column
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Table I. HPLC conditions for quantitative analysis
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Parameters

Conditions

Analytical column
HPLC
Detector

Phenomenex C18 (4.6x300 mm)
Gilson HPLC system
Diode Array detector (200~500 nm)
Solvent A : Water
Solvent B : Methanol

Mobile phase Final time Solvent
(min) A (%) B (%)
0 60 40
30 15 85
40 15 85
60 60 40
Flow rate 1.0 ml/min
Column oven temperature 30C
Injection volume 20 pl
Run time 60 min

oven temperaturer= 30°CE A3t UV 254 nm
oMM ATt

MM "It - 24 H7HE $180 schisandrin, gomisin
A 2 gomisin M,®] FF=4S methanolell 5o Egst &
schisandrin- 10, 20, 40, 80, 100, 200 2 300 pg/ml2] &
T2 AY A1, gomisin A2} gomisin M= 1, 2,
4, 8,10, 20 ¥ 30 pg/mle] == AE 345l HPLC &
Aof] ARSIt L AAE v o R slo] Al 7] BEE
Aol tigk S AAsith AN y=axtb(a : AF
A 71871, b yEH, x : AlEQ FXE, y : peak?] HH)Q]
e 25l om o]S v’ O 2 correlation coefficient
RS Tk A A3Ae) RRHS s Besiic).

HESH|(LOD) ¥ HESHHI(LOQ) &Y - A VEZ
o A% 7Fs% HAa =S AT 7T HA sEE )
st7] 918l ofef o] Aol wet HESHAI(LOD)S} 78 &k
(LOQ)E S48kt

LOD = 33%(c/S)
LOQ = 10%(c/S)
(o : FFHaL, S HFHL 7187))

YUY (Precision) R =t (Accuracy) Bt - =
Mol B ds3] flsh Al 7o) A el sl
MRS it 8L AHEEAXHRSDY%)S
3l F7retlor, RSDY%ogko] 3%l = ¢=ret A&
e Ae® ettt Intra-day teste 24174 0] &<l
37K oA s ol 33] whE S AA= Y

NEFHAE Fate] 7kt Inter-day teste 919+ 2
< el s=E 33 NkE S AAE FEl diiEE
AR ALFeted BH7reRict.

HEEM - onARTE Fd gad 35l il
HPLC-UVE o] &3l gHaitA g AAstth 589
chromatogram®| peak areas 73} schisandrin, gomisin
A, gomsin Mol gt $H-8 it

R,

2 AFdM = PR ethanol FEEZHEH o2
9 At schisandrina} gomisin A, gomisin M,& A|E=
A7 AESIAOH (Fig. 1), 2] 229 g 'H-NMR, “C-
NMR®] 7]7] &4 &8l el Fxok AB s 237
vlaste] Selslint. ) A E 83 @n|A}e] ethanol 5
ZE9] chromatogram®] retention time3} 3732 H| w3}
02 459 4 g glski o H schisandrin,
gomisin A, gomisin M, ZHz} 20.44%-, 24.10%, 36.49%-0])
A 242y AZEEATHFig. 2). AxEZ S AHA, AEH
(LOD) ¥ HHFA(LOQ)E ¥ 7F8FLAl schisandrin,
gomisin A, gomisin M, 1 mg& % &3}%] methanol 1 ml]l
= F 7] w2 A FAste] HPLCEA S A%
SHATE. EA A whel yE-2 peak area(mAUx100), x5
2 B389 FE(ug/m)E she 7 ZTEES] AEAs
2}d 3o linear regression equation(y = ax+b)3} correlation
coefficient(R)ZES a1t Al 7K1 ABEZ 9] Rk 7t
7} schisandrin 0.9983, gomisin A 0.9982, gomisin M,
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Fig. 1. Chemical structures of schisandrin (A) gomisin A (B) and gomisin M, (C).
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Fig. 2. HPLC Chromatogram of schisandrin (A), gomisin A (B), gomisin M, (C) and S. chinensis ethanol extracts (D).
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Table II. Calibration curves, correlation coefficients, limits of detection (LOD) and limits of quantification (LOQ) of three

compounds
Compounds Ll?iagr/;j;l ge Regression equation R’ (::g(/)rlr?l) (;I;gc/)rgl)
Schisandrin 10~300 y=24.051x+52.379 0.9983 0.14 0.42
Gomisin A 1~30 y=46.181x+125.710 0.9982 0.07 0.22
Gomisin M, 1~30 y=72.378x-1.650 0.9986 0.05 0.14
Table III. Precision and accuracy results of compounds schisandrin (SD), gomsin A (GA), gomisin M, (GM)
. Intra-day (n=3) Inter-day (n=3)
Compound Concer/ltr?tlon Mean+SD Mean=SD
(ng/ml) (ug/m) RSD(%)  Accuracy(%) (/) RSD(%)  Accuracy(%)
25 21.94+0.32 1.44 87.75 24.13+0.09 0.36 96.53
SD 75 73.55£0.41 0.55 98.07 78.90+0.06 0.07 105.20
150 156.48+0.63 0.40 104.32 166.79+1.70 1.02 111.19
2.5 2.39+0.05 0.22 93.56 2.3440.02 0.10 93.70
GA 7.5 6.71+0.35 0.52 89.52 7.83+0.46 0.63 96.44
15 14.40+0.38 0.26 96.00 16.54+0.70 0.42 110.28
2.5 2.62+0.01 0.51 104.72 2.15+0.04 1.99 86.16
GM 7.5 7.12+0.07 0.99 94.98 7.51+0.06 0.81 100.12
15 16.52+0.07 0.40 110.12 16.63+0.48 2.88 110.85

0.9986% -3t AL Byl om, HE3A (LOD) 4
Z3A(LOQ)E ZH7Zt schisandrin®]  0.14, 0.42 pg/ml,
gomisin A7} 0.07, 0.22 pg/ml, gomisin M,”7} 0.05, 0.14
pg/mle. 2 gl EAth(Table IN). Al 74 A FEAS £
ste] o S =A% A3 schisandrin?} gomisin A,
gomisin M, 9| &2 ZhzF 259540.15, 2.51+0.02, 2.17+
0.07 mg/gd-S 2l THTable IV). Intra-day test} inter-
day test= Z)Addo] ERIE FEE 7|0 R Ao
N EFHAHRSDY%)yE o] BEdS Adaiint. 2 4
3} Intra-day test®] RSD (%)= schisandrin®] 0.40~1.44%,
gomisin A7} 0.22~0.52%, gomisin M,7} 0.40~0.99%<] ®
215 B3O, Inter-day test2] RSD (%)E schisandrin®©]
0.07~1.02%, gomisin A7} 0.10~0.63%, gomisin M,7}
0.81~2.88%2] HHE BATh Al AFEZ 25 RSD (%)
7} 3% = e AE8E vele Zo=E ER1EA
ot 484 H7F A3 Z = intra-day test= schisandrin®]
87.75~104.32%, gomisin A7} 89.52~96.00%, gomisin M,
7} 94.98~110.12%<] W E R 2H, Inter-day teste
schisandrin®] 96.53~111.19%, gomisin A7} 93.70~110.28%,
gomisin M,7} 86.16~110.85%<] W $]E X . TtH(Table II).
wEba] ARl A A EAY HAES Bl enRtbe]
2 sJ9HEQ] schisandringt gomisin A, gomsin M,°] &
29 gelagitt. 53] 3 HIVARE 'S 71 gomsin M,2]

Table IV. The contents of schisandrin, gomisin A, Gomisin
M, in S. chinensis ethanol extract samples (n=3)

Sample Contents (mg/g)

MeantSD  Schisandrin Gomisin A GomisinM,
EOH s 050005 2512002 2.1740.07
extract

Shg B ASS 2 Ao HERZE AHA HeH, o]
3t Adhe o] & onRE et AlA| B olE siehE
of ofelay #A13} LulAolN feE olel 2oyt B
o] AR 7xA7AEE S8 Aot Azl

4 =

B AFE Qu|AF] ethanol FEHEEHE A 714 A
9l schisandrin, gomisin A, gomsin M, & 2]} omH,
NMR#AE 53 SeEe] 725 S48t elgh A
FAES o]gsle] HPLCE HHEAe 3 A3 747k &
#ro] schisandrin 25.95+0.15, gomisin A 2.51+0.02, gomsin
M, 2.17+0.07 mg/gS. 2 81 =AUt} wehA] & Ae] A
H BAHS ZAS oAt f8 gd sigHEe] A
gl e 7 2ATFAEEA Y] 28 erjrte] F4
A E A% AFAEE AFSE UL Aol AZE
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