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Quantitative Analysis of Lignans from Fruits of Schizandra chinensis
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Abstract — This study was carried out to establish the quantitative analysis of lignans for the quality evaluation of fruit from
Schizandra chinensis. Five lignans, gomisin N, schizandrin, gomisin C, schisantherin C, and gomisin A were isolated from the
fruits of S. chinensis and identified by the spectroscopic methods. Quantitative determination of three lignans, schizandrin,
gomisin A, gomisin N, was conducted using HPLC. Average contents of three lignans in collected lines were 0.70% of schi-
zandrin, 0.20% of gomisin A, 0.57% of gomisin N, and 1.47% of total lignans.
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sH2 W (mp, 1R, EI-MS, 'H-NMR, "C-NMR)E ©] &5
o tRE EX*L}@E}
282 1 (Gomisin N) - ,m—ﬁl 7% MeOHS AH&-3}
o] AAHE RHESte] ARt mp 121~122°C;
IR, v, (KBr) 1618, 1460, 1269, 1200, 1107, 1047, 928
m™; UV, &7 (log &) 215.5 (4.64), 254 (sh, 3.96),
280 (3.51) nm; EI-MS m/z (%) 400 (100), 383, 369, 354,
312, 298, 283, 271, 235, 165, 128; 'H-NMR (300 MHz,
CDCl,) 8: 0.73 (3H, d, J=7.8 Hz, 7-CH,), 0.96 (3H, d,
J=1.8 Hz, 8-CH,), 1.78 (1H, m, H-8), 1.89 (1H, m, H-7),
2.01 (1H, br d, J=13.2 Hz, H-9), 2.22 (1H, dd, J=9.3,
13.2 Hz, H-9') 2.51 (1H, dd, J=2.7, 13.8 Hz, H-6), 2.58
(1H, dd, J=6.9, 13.8 Hz, H-6), 5.93, 5.94 (1H each, d,
J=1.5Hz, OCH,0), 6.48 (1H, s, H-11), 6.55 (1H, s, H-4),
3.54, 3.82, 3.88, 3.89 (3H each, s, OCH,); "C-NMR
(75.5 MHz, CDCl;) §: 151.7 (C-1), 140.1 (C-2), 151.7
(C-3), 110.7 (C-4), 134.2 (C-5), 39.0 (C-6), 33.5 (C-7),
40.6 (C-8), 35.4 (C-9), 137.9 (C-10), 103.0 (C-11), 148.8
(C-12), 134.6 (C-13), 141.2 (C-14), 121.4 (C-15), 123.3
(C-16), 21.4 (C-17), 12.7 (C-18), 100.7 (OCH,0), 55.8,
59.6, 60.5, 61.0 (OCH,).
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EFEnE Aol ABYL waslel AL A3

th. mp 131~132°C; IR, v, (KBr) 3517, 1597, 1491,
1460, 1404, 1238, 1198, 1130, 1111, 1057, 1011, 992,
841 cm™; UV, A, """ (log ) 217 (4.78), 251 (4.21), 286
(3.44) nm; EI-MS m/z (%) 432 (100), 414 (9.2), 389
(10.0), 361 (20.3), 358 (16.0), 348 (11.2), 330 (49.8), 315
(11.1), 180 (15.2), 157 (9.5); 'H-NMR (300 MHz, CDCl,)
8: 0.82 (3H, d, J=7.2 Hz, 8-CH,), 1.25 (3H, s, 7-CH,),
1.88 (1H, m, H-8), 2.36 (1H, d, J=13.3 Hz, H-6), 2.37
(1H, dd, J=7.5, 143 Hz, H-9") 2.65 (1H, dd, J=1.6, 143
Hz, H-9), 2.66 (1H, d, J=13.3 Hz, H-6), 6.54 (1H, s, H-
11), 6.61 (1H, s, H-4), 3.58, 3.59, 3.88 (x2), 3.89, 3.91
(3H each, s, OCH,); “C-NMR (75.5 MHz, CDCl,) & :
152.0 (C-1), 140.9 (C-2), 152.5 (C-3), 1105 (C-4), 131.9
(C-5), 40.7 (C-6), 71.8 (C-7), 41.8 (C-8), 34.2 (C-9),
133.9 (C-10), 110.0 (C-11), 152.2 (C-12), 140.3 (C-13),
151.7 (C-14), 122.8 (C-15), 124.3 (C-16), 15.8 (C-17),
29.7 (C-18), 55.8, 55.9, 60.6 (x2), 60.9 (x2, OCH,).

sletE 3 (Gomisin C) — &2E% 202 hexane-ether &
Tl e ARg-ste] A AHS wrEsle] IAAS AU,
mp 120~123°C; IR, v, (KBr) 1726, 1618, 1599, 1476,
1453, 1256, 1143, 1107, 1073, 1030, 984, 820, 720 cm™";
UV, A" " (log €) 210 (end absorption, 4.86), 257 (sh,
3.49) nm; EI-MS m/z (%) 432 (100), 414 (9.2), 389
(10.0), 361 (20.3), 358 (16.0), 348 (11.2), 330 (49.8), 315
(11.1), 180 (15.2), 157 (9.5); 'H-NMR (300 MHz, CDCl,)
8: 1.18 3H, d, J=6.9 Hz, 8-CH,), 1.38 (3H, s, 7-CH,),
2.12 (1H, m, H-8), 2.22 (1H, d, J=13.8 Hz, H-9") 2.35
(1H, dd, J=9.6, 13.8 Hz, H-9), 5.81 (1H, s, H-6), 5.64
(1H, d, J=1.8 Hz, OCH,0), 5.78 (1H, d, J=1.5 Hz,
OCH,0), 6.56 (1H. s, H-11), 6.81 (1H, s, H-4), 7.27~7.34
(2H, m, benzoyl), 7.46~7.53 (3H, m, benzoyl), 3.30, 3.57,
3.89, 3.94 (3H each, s, OCH,); "C-NMR (75.5 MHz,
CDCLy) §: 1523 (C-1), 141.9 (C-2), 152.1 (C-3), 109.9
(C-4), 130.4 (C-5), 84.8 (C-6), 72.3 (C-7), 42.6 (C-8),
36.3 (C-9), 135.2 (C-10), 102.4 (C-11), 148.9 (C-12),
1342 (C-13), 140.3 (C-14), 122.3 (C-15), 121.1 (C-16),
18.8 (C-17), 28.0 (C-18), 100.5 (OCH,0), 55.9, 58.6,
60.7, 60.8 (OCH,), benzoyl 129.4, 129.6, 127.9, 133.0,
164.9 (C=0).

5}2H2 4 (Schisantherin C) — 2% 45 MeOHS A}
g3lo] AL WHEske] PRSI mp 121~122
°C; IR, v, (KBr) 1616, 1474, 1431, 1271, 1211, 1094,
1051, 949, 833, cm™; UV, A,."" (log €) 218 (4.66),
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255 (sh, 3.91), 281 (3.59) nm; EI-MS m/z (%) 384 (100),
328 (11.9), 297 (7.3), 283 (7.2), 255 (3.0), 219 (8.2), 165
(4.1), 139 (4.1); 'TH-NMR (300 MHz, CDCl,) §: 0.72
(3H, d, J=72Hz, 7-CH,), 095 (3H, d, J=7.2 Hz, 8-CH,),
1.76 (1H, m, H-8), 1.86 (1H, m, H-7), 1.99 (1H, br d,
J=12.9 Hz, H-9), 2.24 (1H, dd, J=9.3, 12.9 Hz, H-9), 2.43
(1H, dd, J=2.1, 13.5 Hz, H-6), 2.54 (1H, dd, J=6.9, 13.5
Hz, H-6"), 5.93, 5.94 (1H each, d, J=1.5 Hz, OCH,0),
5.94, 5.96 (1H each, d, J=1.5 Hz, OCH,0), 6.47 (1H, s,
H-4), 6.48 (1H, s, H-11), 3.82, 3.83 (3H each, s, OCH,);
PC-NMR (75.5 MHz, CDCL,) §: 141.3 (C-1), 134.8 (C-
2), 147.7 (C-3), 106.1 (C-4), 132.8 (C-5), 38.7 (C-6), 33.5
(C-7), 40.6 (C-8), 35.2 (C-9), 138.3 (C-10), 1032 (C-11),
148.7 (C-12), 134.4 (C-13), 141.1 (C-14), 121.1 (C-15),
122.2 (C-16), 21.6 (C-17), 12.4 (C-18), 100.7 (2x
OCH,0), 59.6 (x2, OCH,).

2glE 5 (Gomisin A) — %3 18 (9 g)2 SiO, column
(Art No. 7729)°] 7 3L benzene-acetone=93:5 (VW2 &-&
NA AL 283 62 MeOHE AZ2AS vhsle] a2
A& AUk mp 80~85°C; IR, v, (KBr) 3470, 1618,
1462, 1402, 1271, 1113, 1049, 936, 837, cm™'; UV,
Ao (log €) 218 (4.63), 235 (sh, 3.99), 280 (3.48) nm;
EI-MS m/z (%) 416 (100), 342 (33.1), 314 (84.7), 271
(14.4), 215 (10.2), 169 (50.8), 115 (24.6); 'H-NMR (300
MHz, CDCl,) &: 0.81 (3H, d, J=7.5 Hz, 8-CH,), 1.24
(3H, s, 7-CHy), 1.85 (1H, m, H-8), 2.33 (1H, dd, J=8.1,
14.1 Hz, H-9), 2.34 (1H, d, J=13.5 Hz, H-6"), 2.57 (1H,
dd, J=1.5, 14.1 Hz, H-9), 2.67 (1H, d, J=13.5 Hz, H-6'),
5.96, 5.97 (1H each, d, J=1.5 Hz, OCH,0), 6.47 (1H, s,
H-11), 6.62 (1H, s, H-4), 3.51, 3.83, 3.90 (6H, s, 4x
OCH,); "C-NMR (75.5 MHz, CDCl,) §: 1522 (C-1),
140.8 (C-2), 152.4 (C-3), 110.3 (C-4), 132.1 (C-5), 40.4
(C-6), 71.6 (C-7), 41.9 (C-8), 33.6 (C-9), 132.5 (C-10),
106.0 (C-11), 148.0 (C-12), 135.0 (C-13), 141.3 (C-14),
121.9 (C-15), 124.2 (C-16), 15.7 (C-17), 30.0 (C-18),
100.9 (OCH,0), 55.9, 59.6, 60.6, 61.0 (4x OCH,).
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Fig. 1. Chemical structures of five lignans from Schizandra
chinensis.
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Fig. 2. Calibration curves of schizandrin, gomisin A and gomisin N.
Table 1. Contents(%) of major lignans, schizandrin, gomisin
A and gomisin N from the fruits of Schizandra chinensis §chizandsin

lines

Lines  Schizandrin Gomisin A Gomisin N Total
Jinanl-1 0.69 0.33 0.43 1.45
Jinanl-2 0.68 032 042 142
Jinan2-2 0.64 0.15 051 1.30
Chungjul 0.63 0.17 0.70 1.50
Chungju2 0.48 024 0.46 1.18
Chungju3 0.59 022 0.51 1.32
Chungjud 0.59 0.13 047 1.19
Mokpol 0.87 0.09 0.66 1.62

Hamyangl 0.80 0.16 0.66 1.62
Hamyang? 0.77 0.16 0.65 1.57

Mujul 0.50 0.18 041 1.09
Muju3-1 0.92 0.31 0.94 2.17
Muju3-2 1.22 0.29 1.01 2.51
Muju5-2 049 0.12 047 1.08

Mean®SD 0.70+0.20 0.20+0.08 0.59=0.19 1.50£0.40

3] 7Fsskith HPLCE ©)-8-3k4 schizandrin, gomisin A
2 gomisin N Al71A) 2] BAATEE st Lozl
2 AFE SRS Tuble 13 2T 248 Wil A9 &+
Az 7 glad Ao HIFE-E schizandrin 0.70%,
gomisin A 0.20%, gomisin N 0.59%, —L2|3L A|7}A] 2|21
wo) FFE 1.50%3 JERATH
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92202 vehom, ololols 21 4o F4¥)
= Z2 gase] gEEAh

HPLC FAZA o539 249 oja) 22 4 9
tl 53] gomisin N&J 7% A9} 30l ZEHAEE 24
Azlo] AH o2 Bol 223 o] Folw B sfe] W=

rr

$

Fig, 3. HPLC chromatogram of cv. Muju 1 sample for deter-
mining schizandrin, gomisin A and gomisin N in the fruits of
Schizandra chinensis.
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