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Optimization of Extraction Process and Determination of Eight Effective Components in
Schisandrae Chinensis Fructus
ZHU Lin, HOU Li-hua, LIU Liang-liang, CHEN Su-¢’
Shanxi Health Vocational College, Jinzhong 030619, China

[Abstract]  Objective: Optimize the extraction process and then to establish a high performance liquid
chromatography (HPLC) method for determining the content of eight lignans (schisandrol A, schisandrol B, gomisin H,
schisantherin A, schisantherin B, schisandrin A, schisandrin B, and schisandrin C). Methods: Box-Behnken design was used
to optimize the extraction process. To be specific, the optimal sonication time, methanol concentration, and material-to-liquid
ratio in the extraction process were investigated with the content of the eight components as evaluation index. The optimal
process was then validated. HPLC conditions are as follows: Agilent ZB-Extend C,; column (250 mmx4.6 mm, 5 pm),
column temperature of 35 ‘C, mobile phase of 0.5% phosphoric acid solution-acetonitrile for gradient elution at the flow rate
of 1 mL+-min"', detection wavelength of 220 nm. Results: The optimal extraction process is as below: sonication for 30 min,
100% methanol as solvent, and material-to-liquid ratio of 1 : 50. The content of the 8 lignans in Schisandrae Chinensis
Fructus of different producing areas was different, with the RSD of 8.44%-20.02%. Conclusion: The optimized extraction
process is scientific, stable, accurate and reliable. The established method for determining the content of 8 components is
highly specific, reproducible, simple and accurate. The result of this study can serve as a reference for quality evaluation and
industrial extraction of Schisandrae Chinensis Fructus.

[Keywords] Schisandrae Chinensis Fructus; lignans; content determination; Box-Behnken response surface

methodology; extraction process
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LC1260 #Y 5 240 AH 435 4 (3% 8 Agilent 2
F]); LK/CSI-30 BUE S PG (B H BETFRHCA
FRAT]); XSE204 BYJ5 732 —KF-. XPE105#-1J7
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REE L CEBUP R PRI A F]D .
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i, e 1lv DA RO 24 B A 245 B0 = 4 22 25
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Baill. BT RS, =i fE B R 1.
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S5 B BT R S13 L Bk

S6 JK IR % 5 B L S14 LR
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2 FAEEHER

2.1 {355t

& Hl Agilent ZB-Extend C, {4 % £ (250 mmx
4.6 mm, 5pm); WA KO0 5%BEIRK (A) -4
E (B), BHIEVEML (0~30 min, 46%~52%B; 30~
33 min, 52%~65%B; 33~45 min, 65%~68%B; 45~
50 min, 68%~90%B; 50~53 min, 90%-~100%B) ;
LB 1 mL-min ‘5 A% A 220 nm; AN
10 uL; #EIR-~M35°C,

2.2 XFRR VAR %

A3 BIBOR B AR T RER . RO TEE S . Y IHmE
XKFEH, HRTFEEF . ARTERO. ARTFHE.
HRFLR . R TNRG S, BERRE, B
i, B T MR BE 43 0 A 1,051, 0.992, 0.928,
1.033, 0.950, 0.993. 1.002., 1.045 mg-mL 'H#y*f
PR A A T, PG 2 WGBS R At s i,
Pt il B T VR BE 4 ) R 420040, 99.20., 74. 24,
30.99. 76.00. 79.44. 160.32, 20.90 pg-mL '
AR AW, 4 CTFIRFRH.
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2.3  Box-Behnken M i/ [ E AL HE I T 7,

2.3.1 R AR A SCERR L R
B, X TR 2 8 S RO e T A W 3 Y 3 A
R E] (A) . HEEARUSM 4 (B) ALk
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F| FH Box-Behnken H.0o 4 G i 5 e i H B, DA 8
MARRERLER S B m AN AR, AL B, CH3
RO VAT T QR VS e N o L AT e L v
FEIKFEW 2, Box-Behnken i 25 3% 3,

%2 ERTROIZMEEAREESKT

K- A/min B/% C

-1 20 50 1:30
0 30 75 1:50
1 40 100 1:70

&3 Box-Benhnken H/AHE KW AL FkF

BINTZETRER
1 0 0 0 2466
2 0 0 0 2397
3 1 0 1 2405
4 0 0 0 2419
5 -1 -1 0 2193
6 1 -1 0 2229
7 -1 1 0 2465
8 0 0 0 2408
9 1 1 0 2427
10 1 0 -1 1398
11 0 -1 1 2067
12 -1 0 1 2441
13 0 -1 -1 1051
14 -1 0 -1 1351
15 0 1 -1 2419
16 0 0 0 2327
17 0 1 1 2391
2.3.2 [MIABIAIE ST J B E MRS 38 i Design

Expert 11 8RS 225 AL B, CXFT IR 81K
BEZE IS Bt (V) B AT ko B T 515 4 M
T 22508, 57 22 50 YR ) T [ 1 A 7R A
Y=2 403. 40+1. 13A+270. 25B+385. 63C - 18. 50AB -
20. 75AC - 261. 00BC - 79. 08A2 +4. 17B2 - 425. 57C2,
BRI 7 22 i a5 SR L3k 4.

2477 220 M a5 1nl Jn, BEALF{E R 6.34, P
{H70.011 8<0. 05, FHIZHALE 2 HAAEICFREL

x4 MALEKRFIRENT Z Box-Behnken i 7 H

ZREEFFREAESTER

P A AmE ¥i5 FAi PE
Y 2.858x10° 9 3.176x10° 63400 0.0118
A 10.13 1 10.13 0.0002 0.989 1
B 5.843%10° 1 5.843x10°  11.6700 0.0112
C 1.190x10° 1 1.190x10°  23.7600 0.001 8
AB 1369.00 1 1369.00 0.0273 08733
AC 1722.25 1 1722.25 0.0344 0.858 1
BC 2.725%10° 1 2.725%10° 54400 0.0524
A? 26 327.81 1 26327.81 05258 0.4919
B2 73.39 1 73.39 0.0015 09705
c? 7.626x10° 1 7.626x10°  15.2300 0.0059
% 3.505%10° 7 50 068.28
RPI 3.404%10° 3 1.135x10°  45.1100 0.001 5
42z 10061.20 4 2515.30
BiRZE 3.208x10° 16
r 0.890 8
R, 0.750 3
M 9.0376

W R, WREDOE R

(r) =0.8908, KIEHRERE (R?,,) =0.7503, KW
DU R AT LASRRE 75. 03% By W (B AR fk , IR 2EH/IN
BT 200, BX 8 AR RIS B i i s
EREGHERE X (P<0.05), C, CH8IARIERZL
BT B B 2 A G R L (P<0.01), &
AH 3 S PR 2R 1) e S el 2 SR 07 ™ A S 2 R, ot
LA A, B. C=HERMFHEATH, £ HEX 8 ANE
R B G AT C>B>A. 27 BITR, %
BRSSPI SR | BUG EERCAE, v R A Rl Bl
PRBCTR T 8 N ARNE R T 25T AT 012051
MRS .

2.3.3 R A SRR E T N BT
R AR Z RIS HAER], R Design Expert 11
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FERG B ER IR I, B R LU R 7 B ] 1) 1
o, R ISR S R, BRI L i o T
SR BED , X (B AR R S, R B ] A s
M/, HOEEAR R SRR LL A AS AR L R B
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52.99, TiAE F Y 8 AN RIS T BT i N
2 670. 15~2 688. 15 pngrg ‘o 454 SLPrERER 171,
PRI T 2 5 E S 75 B R] 30 min,  FHBERFR
BN 100%, BRI 1 2 50, B E 10 i TR B
TEVATHIA 30y, ARBISEPR 8 A A NG R/ 65
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2.5 TRTH 8 ARNR RIS 1O B E

2.5.1 LEMEHE HERREABERN (FE) .
RGBT . AL VR4S 10 pL, #2130 F
R AR RE, O L 20 AR IR TR 3
H ) €0 35 06 5 0T R A TR L R v ) R g 0 —— X
N, 2 PR g T A R R A R 1 o e
FKINZ BN LR R AT

| A
1
"

| 3 6 |
‘ A J\_,A ‘,KM ARE J\{/S\, E e )‘L/\~ A L@% ek A
L 1 1

1 1 1
0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68

t/min
1
B
| o
3
f ‘h \ 45 ‘I |8
5 || S J\\ J JLL
L 1 1 1 1 1 1 1 1 1 1 1 B . ———
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
t/min
C
N — S "
L 1 1 1 1 1 1 1 1 1 1 1 1 1 ;I 1 1 ]
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
t/min

T A RS BOUREEL; COSEREHD 1 TR TR 2. kT
Bz 3. MIAEERCKEH; 4. WK TEEH; 5. HIRTREZ; 6. kT
s 7. AR TZ%; 8 ARTNE.

El2 FAKFZHHM HPLC EEMGILEE

2.5.2 ZMEXRFEE FEHWI2. 250 NI A X |
AW 0.5, 1.0, 2.0, 4.0, 5.0mL, & 10 mL %
Hrh, HHERmERZE, 75, S —RI50K[F
Jo i T R TR A R R R . 2. 1R R AR
BERESHT, DABTRDMREE MR A AR (X)), DAETIARC
Pt (Y), hltrdEdh 2, 8 mH T #.
W35,

2.5.3 KRS OREEEIBGR AR RS 10 L,
Fie 2. VI N SRR SR A 6 IR, EAT H RS R
HEL, WAL 3 d, AT H RSB, KA
A3 TR ) e s i R AR, T RSD. S5 BN,

RS ARFINKRERENIMEEXR

% EYEpy:: ro ZMRIE/pgmL

SNSRI Y=61.773 7X+315.5333 0.9998  21.02~420.40
IR TR ¥=51.187 4X+57.3382 0.9998  4.960~99.200
MIHEE R K FEH  ¥=59.376 2X+42.988 5  0.9998  3.712~74.240
LB Y=48.582 7X+14.928 7 0.9998  1.550~30.990
KRR Y=57.886 1X+43.998 6  0.9999  3.800~76.000
HRFHE Y=64.012 3X+50.660 3  0.999 8  3.972~79.440
TR T % Y=62.534 8X+101.597 4 0.9998  8.016~160.300
HHRFNE ¥=64.012 3X+50.660 3  0.9999  1.045~20.900

H RS % B0 ok PR . HOR P2 . It
KAKFEH, ARTFERH . AR FIRS . AR TFHE.
FBR T 2R AR TN R B {0535 06 0% 1 L RSD 733
0. 15%, 0.14%. 0. 18%. 0.18%. 0.15%. 0. 14%.,
0.17%. 0.17%; H [8] K % B2 i 5% () RSD 43 il 4
1.02%. 1.00%. 1.05%. 0.83%. 0.81%. 0.87%.
0.46%. 0.57%, HI/NF2%, FKITERE®E R,
2.5.4 HEEMIAE HUFE —H M HK T A M
(S11), F%2. 450 F Jyik-FArdl& ey, #%2. 151
R & N IERE, T S A RIR R & B
RSD, #5510 1.21%, 1. 11%., 1.17%. 1.26%.
1.21%, 1.16%, 1.55%. 1.07%, £WHARFLEEE
AT

2.5.5 AERDSCRIES AR FRIR] it TR 2
Bo(S11) oMy, HMHL0.5g, 4 HINA 50%.
100% . 150% HYTR & %0 B S s 1, 4462, 4500 T 7
il g, BAREEAT 34y, TR IR, 4
RILEe6.

2.5.6 FoEtEE  HEHE R 2GRF (S1D),
2. 4R AR, T IE 0. 20 4. 8, 12,
24, 48 hJ5#E 2. 100 G b E o0 B, 15 L
FEEH . RFBES . YA XK H, TR+ BR
B, ARTFEES . HRTFHERE. HRTFLOREMAEK
FHNRMIERARSD, 2580518 1.21%., 1.08%.
1.12%. 1.18%. 1.12%. 0.88%. 1.00%. 2.14%,
WP 5 AE 48 h RS E I BT .

2.5.7 HEE 2. 4T k&R AT,
Fe 2. VIR (055 S5 R RE 0 BT, TR A HR A oy
i, R WET,

3 Wit

SCE R H AP K (210~380 nm) I 5E %)
WA SRR, ZERFEIE, KI)E K R 220 nm 4% IR
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Fz6 FHIKFSANARAEZEER & M E K EIRXLE
% AT i pg X B I ug MF52 /g [l 3 /% SEE DR /% RSD/%
kTR 2429.30 1214.96 3800.35 104.28 103.13 1.03
242991 4 966.30 102.20
3 644.87 6250.65 102.91
HIRTFEL 703.00 351.17 1.090.75 103.47 102.93 0.75
702.34 1434.20 102.05
1053.50 1813.95 103.27
MR KEH 486.23 243.14 725.40 99.46 100.06 0.98
486.27 984.10 101.19
729.41 1210.00 99.54
FIRTFBEH 132.85 183.87 318.90 100.69 99.49 1.05
367.75 495.25 98.93
551.62 676.55 98.84
HEKFHRS 337.88 169.10 521.90 102.94 101.49 1.27
338.20 679.25 100.47
507.30 854.20 101.07
FRTFHE 674.73 337.62 1037.70 102.50 101.99 0.80
675.24 1364.20 101.05
1012.86 1728.20 102.41
HgTFZE 1261.00 630.26 1914.20 101.21 100.62 0.51
1260.52 2527.70 100.25
1.890.77 3 164.50 100.40
HERTFNE 165.05 82.56 251.55 101.59 101.22 0.41
165.11 332.70 100.77
247.67 418.10 101.30
KT 5MERFEHT RSN REZLEESHRENH
peg !
P Pk HHRTFEE MHARKOREH  ARTFERH hBRFRRC AR R HRFLE AR THNE
S1 4303.65 1381.35 878.80 238.15 565.15 1181.50 2365.15 286.45
S2 4192.20 1199.10 836.45 209.40 527.05 947.05 2189.80 266.60
S3 4364.10 1339.85 917.50 308.95 666.95 910.40 2 402.05 280.55
S4 4 613.65 1369.90 951.40 283.90 730.95 1263.50 2201.90 258.35
S5 5316.50 1358.95 1018.05 309.00 707.35 1229.05 253595 312.75
S6 4435.10 127430 891.75 265.55 632.40 1091.60 2210.75 281.70
S7 437235 1187.55 865.80 264.45 638.25 1161.30 2163.95 248.70
S8 4 435.10 1274.30 891.75 265.55 632.40 1.091.60 2210.75 281.70
S9 3764.15 1 194.05 772.95 237.85 587.15 919.85 1924.05 263.35
S10 4032.35 1239.40 797.15 323.55 649.60 818.15 1986.55 236.60
S11 5100.65 1 448.35 1007.85 277.95 711.25 1395.45 2 689.00 336.25
S12 441830 1212.20 877.20 258.20 690.60 1201.50 1997.20 205.30
S13 5404.85 1575.95 1167.80 361.35 706.20 921.40 3072.40 438.30
S14 5390.05 1276.60 1022.40 311.70 850.50 1 643.00 2384.80 231.15
S15 4930.20 1335.20 989.25 285.45 697.60 1218.40 2254.50 290.85
RSl 4 604.88 1311.14 925.74 280.07 666.23 1132.92 2305.92 281.24
RSD/% 11.03 8.19 11.04 13.79 11.64 18.98 12.77 19.29

i W) 18 IR Ry L PO B 45 220 nm 4R Ay fi 2K T

K AR THEMON, MR, HOME-

IKARZR I FEL L HCP AR, (H @S I I AN 2Rl 4
SN Y O HAH R B, O T R I
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B, WM RIS, FEAKH I AR50 0 R
0.1%. 0.2%. 0.5% MWL, 5 HX @S5
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TR AT, FRAR L X RR IR PR 1, MR B
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S RUGE . B R e A R, ik
BEREIR AR T EOR 0. 5% X Fadss, woesald
T Y £ % 4 Agilent ZORBAX® Eclipse plus, 1%
OGS LTE T UOA 8B AR, et . ol
PR LAY . SRR, KR &Y A
B o B, RN B 5y B AN TT
2 Ja X % %5 | Waters XSelect® HSS T3 Fll Agilent
ZORBAX EXTEND-C, f& i #£ , & # 7€ XSelect”
HSS T3 itk 458 T AL AW an 2 b ™ 8, s
Bl A JE A B 23, T Agilent ZORBAX
EXTEND-C AHLLI T, W0 Ao e B s b, Hh i
R I 1 b A

AT R FH Wi 7 T A A A 7l B A I T
2k 8 NARRE RISy, il id Box-Behnken I 1 [
s, MR PR, RHR T
R T 8 AN AR R S 0 [ IR A, R T
AP A B AR T 2 i 75 B[] 30 min,  F A
A 100%, RHE 1 50, =FBysem E e
F R > B R R A3 00> 7 e ) 3 e B IR S
65 F B S A -5 00 0L %) R R 25 7 A BRI L I
VLI AL T 2B RbaE . AT aE . fEsf, AT T A
BT 2R R AR 2 ISR AR B, TEBLIERE |, A
WFSR N T AU R T2 4 mh 8 A AR i RIS AL
S B HPLC, MorkLEbker . EEMEL .
HUmER, AION R M B R SRS 15
HEA TR 7= b () 0K 7 245 64 v 8 S AR 2 28 L4 1 %
Y RSD 9 8. 09%~19. 29%, 3¢ B 4% 7 b 25 b4 i 1+
H—EER, WS YA KR RS0
A, TR R N T B A — 2 B BT ST

S 2% 3k
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