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H OE BN FRAERTFREAMERA S, Fik 2, 1-2F A -2- = A5 L K b (DPPH) A v 2k kit (308 e E , 1Cs)
HAGHRR, VA TEARAR S S AR PL BB TR 1] 4 % B A, 0 B SR IS AL Ak T 69 BRI T AT IR E R R R ILA ISR M ik
St Bk TR A HEAT 5 B 4 AL, AR A2 10% .30% .50% . T0% .95% T BE A% B #aBL , 4 % 4% %] 44 SC-0,SC-10,SC-30,SC-50
SC-70.SC-95, VA ICs A= ¥ 40 BACHE /) (ABTS 358 ) A B x (A A F CAMMTIR) Kt Aok FRAMFR LAY KA S
B AR E R Bk T B AW S A ARNS F A EUATNE, SR AR THORKRRI LA 60% T8 Ak 1:14 23 2.0 h;
I E X3 W 1Cs T 3418 4 23.81 mg/ml(RSD=0.52% ,n=3);SC-0 LA BAIE ML, A B0 5 IC 1A WK 3] & (B i thae ) K ) A
Fa b3 B > SC-50>SC-30>SC-95>SC-70>SC-10; % 3t AL AL # K /> A SC-50> A M #F B >SC-30>SC-70>SC-95>SC-10 ; &
285 P 5 R AR F B A K A SC-T0>SC-50>SC-95>SC-30, 25 :50% LEE B Ay Bk T HBALA TEPELE o,

KEEFE AT RAAL ERMA S RIR T Y E 2RI 2B s DPPH & wy 2 E ko dk 71 B AL Ak

Screening of Antioxidant Active Components of Schisandra chinensis
JIN Yinping', HOU Wei', GAO Wei', LIU Junxia’, WANG Yushuai', YAN Shi', WANG Yingping' (1.Institute of
Special Animal and Plant of CAAS, Changchun 130112, China;2.College of Pharmaceutical Engineering, Jilin
Agricultural Science and Technology College, Jilin Jilin 132101, China)

ABSTRACT OBJECTIVE: To screen antioxidant active components of Schisandra chinensis. METHODS: The orthogonal test
was adopted to optimize extraction technology using DPPH free radical scavenging activity (ICs) as index and ethanol volume frac-
tion, material-liquid ratio and extraction time as factors, and the verification test were made. The fractions (SC-0, SC-10, SC-30,
SC-50, SC-70, SC-95) were made by extracting and purifying S. chinensis with macroporous resin with water and 10% , 30% ,
50% , 70% and 95% ethanol. With IC; and total antioxidant capacity (determined by ABTS method) as indexes (vitamin C as pos-
itive control) , the antioxidant active components of S. chinensis were optimized. The contents of 5 kinds of lignan in different posi-
tions of S. chinensis were determined by HPLC. RESULTS: The optimal extraction condition of S. chinensis was as follows as
60% ethanol, material-liquid ratio of 1:14, extracting for 2.0 h. The average ICs of DPPH free radical scavenging activity was
23.81 mg/ml (RSD=0.52%, n=3) in verification test. SC-0 did not have antioxidant abilities. DPPH free radical scavenging activi-
ty of those components (ie. the ICs value from low to high) were in the following order of positive control>SC-50>SC-30>
SC-95>SC-70>SC-10; total antioxidant ability of them were in the following order of SC-50>positive control>SC-30>SC-70>
SC-95>8SC-10; the contents of 5 types of lignan in different components were in the following order of SC-70>SC-50>SC-95>
SC-30. CONCLUSIONS: The antioxidant active component of S. chinensis is 50% ethanol eluate.

KEYWORDS  Schisandra chinensis; Antioxidation; Active components; Extraction technology; Orthogonal test; Eluate; DPPH

free radical scavenging activity; Total antioxidant ability
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ARG 2835 B A TG 3BT, DA T 4 75 AS [R] 38 (2 A i 2R 1) 73
Al AR BT R ATE VR Y5 58 , B TR TR SR T &
AR B —E R e S %

1R
L1 {87

ST-360 b5 (¥ (- MRS58 R 547 PR F]) 5 N-1100 Jig
578 AL . DRC-1100 ¥ R T1EAL(H 28 A4t B g bk X &
#1) 5 SK 8200 H A P AX (g Bl 75 e A R A A 5
CPA2250D HL 7 R V- (18 [ 28 Z M T B 22 AU SR AT IR A A ) 5
10Avp HPLCAYL ( H A B o
1.2 ## HmE5iLH

FRTFARSE T 201448 9 JT R @ & Mls 22 5 g rp AL B
2 B R ST T 24 AR 0 9 U5, 202 0 S 9T B S
AR 2B HIR T & F 4 4245 52 ; DPPH (3£ [H Sigma A H ,
5 : 101408051, 4l FF - =98% ) ; BAT AL RE Sy 46 iR ) £
(ABTS ¥, = RAEYHARBSE A, Hit5 : S0119) 5 FLBR -
B HBE PR AR H R HRF ZE X (P E R 52y
Sl K E WS R , IS - 110857 . 111529, 110764, 110765, 4l JiF
Y1=98% ) ; TS5 25 BE b (iRt AR R A BR A
H#5:YY90208, 4l . =98% ) s i K C ORI 250K, 2 [
Amresco 2y Al , L5 : 140504, 4l fF . =98% ) 5 K FL W B G
AB-8(KHEHTCE R itk THFFERT , #5: 20141006) .

2 AEEER
2.1 5B DPPH B HERNIHINE

K% B DPPH 5.0 mg, FJG/K £ BRI 2 28 2 100 ml
B BB, 1175 0.05 mg/ml B DPPH &, b SR A7 5 F o
A 4 A 24 AN ] e B B A RV L TR AT, A5 o
W2 BTE, ) 1) 57 IO AE 8 959 0.1 ml DPPH #53¢ 3.9 ml, Jil & 5.0
ml A HLZE AT P, B2 47, S RGBS 90 min; B 200 pl i &
96 FLEGFFR R, F 517 nm P KA WS 4., A 3K, K
it DPPH A HH AT ERAE (% ) = [(40—A41)/A40]%100% , Hor Aoy
23 % IR CRP 0.1 ml 57 5 3.9 ml DPPH RS VA0 BTG .
TH 5% DPPH H Hi B (1% B8 77 LB BOH BR Uk B2 (1Cs ) 7R, 1Cs 22
Sk DPPH [ FH EE 35 B 2y 50 9% I i T A it Jo B e J& , L
S (B S ) J0 ek VR R i 1 0 B R i e A i L
N, FRWBU A AT B
2.2 EXRWIZITRERGE

HRAfg SCHR[5-6] A B kT i FRAL A JoR as , A IR L 2
PR T ), SR B Il i i $E LA B vk . DA LA
(A, %) BHE L (B, g/mD) FIHREUR 8] (C,h) FHRF XK,
UL DPPH H FH 1 IC {0 % S 6 A , 3 1k Pttt i o A4
R 3NAKT, HR S 1.

*1 BEE5KFE
Tab 1 Factors and levels

[SE

Y R % B ORI gl C CRURT) h
1 50 1:10 1.0
2 60 1:12 2.0
3 70 1:14 3.0

R TR TR SRR T4, A3 8% i 80~ 100 H i, K54 B H
10 g, 7E AT 2645 T 4% B L (3°) IEASRMAT IR, A A
3. BAFEMRIGE 25, A, A B, 4 500 r/min
#5010 min(B5.02REA24 10 em) |, JCE I, U8, RO ik
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a8, AR TR T, &
IESZIRIBO T S AR WA 2, 7 22 A R W3R 3.
F2 EXHERITESER
Tab 2 Design and results of orthogonal test

e A B C 1Cs), mg/ml
1 1 1 29.05
2 1 2 2 29.96
3 1 3 3 30.04
4 2 1 2 4T3
5 2 2 3 2621
6 2 3 1 25.18
7 3 1 3 3343
8 3 2 1 4027
9 3 3 2 30.30
K 89.05 8721 9450
£ 76.12 96.44 84.99
K 1040 85.52 89.68
K 29.68 29.07 31.50
£ 2537 3215 28.33
K 34.67 2851 29.89
R 9.29 3.64 3.17
R3 HFEDWER
Tab 3 Analysis results of variance
BSRRE BB ELiils oy) F P
A 412.98 2 206.49 5281 <0.05
B 80.52 2 40.26 10.30
C 53.40 2 26.70 6.83
W 403 2 2.02 0.52

i Foos(2,2)=19.00;Fo0n(2,2)=99.00

Note: Foos(2,2)=19.00; Fy0(2,2)=99.00

FIIH SAS 8.0 20 Hr i A4 X 38 Bt A 7 40, LA ICs {5k
PEMFERR, B RAE T AL, 55 B 20 1 K/ N AR Y A>B >
Co Mt 2Za a7, 3AHEER P, A LA B EZm (P
0.05) , HAW PR AR HAT B 5 . i i s g e b i 1o
B AL IR T2 R ABCo, B Z ARS8 K 60% |
BRE LA 1: 14 FREETEIA 2.0 he
2.3 BIERIE

FRIUCT R T RS2 250 M R 10 g, AT 3403, et i T2 3%
B, 78 R 2 B B TCs {8 43 931 Sy 23.67,23.90, 23.86
mg/ml(RSD=0.52% ,n=3) , RIHZ T.2FE 17, MWIMEIEL
TR 5 S PT A B IO ) FH AT AR U ) X B A Ak 1
MR AN K, HAS [RKS 0] 22 SR 38 28, So7e SEBR Y Tolb A= 7= rp ]
2 RV 10 5 R R EL , BEEUH ] 1.0 hy, ICBER R R OK
WD TR TARRCR, Jr il gk — 25 (i g A B
24 AKRFEHASHHE

Fig BE b A e A5 20 M A AR SR BT 2 A T HR B, 75 31 F ik
FHEIY (SC) , 44 SC V1T e 48 2= TomEwR , b LW A4 g
AB-8, # B, R FIKF110% .30% 50% . 70% .95 % Z,
(RN 4 000 mi) PR 5 456 B DRI 5 ANFEARFR, 2l s
B PRMER, 308, DR R 4 MR AR R TR TR, ¥
HET, &M, LIRS 553 34 454 SC-0,SC-10,
SC-30,SC-50, SC-70, SC-95, 4% B 43 FF i B 1 & kb 43 31 M
91.50% .1.68% .1.19% .1.61% .1.73% .2.29% .,
25 AMRFREASERDPPH B HERENHINE

B FR T4 20 43 B B X B (kA 2 O #2170 R 7
A FIGE 25 R R A
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F4 AKRFEHEHDPPH B AENFRIER
Tab 4 DPPH free radical scavenging activity of S. chinensis

fractions
N ) ICs), mg/ml
i i K B
sC 1 0.9967 23.67 23.5010.60
2 0.9892 23.90
3 0.994 0 2286
5C-0 1
2
3
SC-10 1 0.991'5 34.26 33.40+0.80
2 0.995 3 33.29
3 0.986 7 3274
$C-30 1 0.9870 1.08 1.0840.02
2 0.9957 109
3 0.993 4 106
$C-50 1 0.990 0 1.01 1.06£0.10
2 09916 0.99
3 0.999 7 117
SC-70 1 0.9952 8.84 27.1840.19
2 0.986 7 9.19
3 0.996 5 9.15
$C-95 1 0.9932 20.78 20.6410.13
2 0.9917 20.52
3 09898 20.63
Tt R 1 0.998 9 0.17 0.17£0.01
2 0.999 1 0.17
3 0.999 6 0.18

T R AR Al 5T 5k B 5 DPPH. I H B0 B8 19 4ty R R 0%

Note: R’ represents correlation coefficient of linear equation of sam-
ple mass concentration and DPPH free radical clearance rate

MR A RTR, TURT4% 4105 Bk DPPH F 1 JE6E 1 YR/
(R ICso AR E 5 ) WP U S 4 2E 3R C>SC-50>SC-30>SC-
95>8C-70>SC-10>SC-0, SC-0 JL-F-%& A Hi & b ik, Bt LA
To s RASHHAARRY ICo . SC-50 F1 SC-30 HyHL AL AE F1 HH B
5T AL 7Y, LR DPPH [ HiJERE ) JLF-HH 24 ; F1 H SPSS
17.0 A XS EAEIEA T 70 M7, 25 R BTG 2 R 2l 23 5 HAl 4 3 L
BEFHAGFE L (P<0.01).
2.6 ABTSEMERKFEAS DA MLBE
2.6.1  Trolox brifERTZe il KB b AL RE A7) &
i Trolox A 509% £ BEFR FR AN 1x10™° mmol/pl IS . K% %
BUZ T 15.30.60,120, 150 ul, Bl A 50% ZFER R, 43145
£ 0.075x107°,0.15x107°,0.3x107°,0.6x107°,0.75x10~° mmol/pl
BRI . WIS AR B IR W e 110 ° mmol/ul 3 10 ul, BT
96 FLAEbRAR b, AT AR 5 25 FHA R 50 % L1510 ul, i
AN TAHER . R BEARUAE 734 nm B K AR E | 3T 55 W 6 BE
(). Lhy 5 Trolox ¢ (x, mmol/ul) HEA T4 11 051, 5[] U5 Jr
Tk y=42 764x+0.042(R*=0.997) , Trolox & —Fh4tE £ E K
KWy, BA 5442 EARIE SRR ), ol FEVE AR
k¥ BIURALRE T 27, LA Trolox MY BHTALLRE S0 1,40
W BENE DL T, HAb ) SR RE 1 5 Trolox AH FLAOREECH
TEAC (Trolox equivalent antioxidant capacity ) i , H{f ik , &
LW 5 BB SR AL RE 1B
2.6.2 FRFEUASTDPEABEINE R A& T
TR RRIRE AL 10 Wl BT 96 FLEFFRAR b, A TAET ; 45
F R 50 % CBE 10 wul, A LA . R FHBERAE 734
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nm PEAAIIE SRR, FOA A 5 #9115 TEAC {H .
S50 TR T4 A4 BT Ak fE I (B TEAC {H & 3I0%) iR
/NG Sk SC-501(5.127) > BH 6] | 4 A= 2 € (1.000) >SC-30
(0.765) >SC-70 (0.476) >SC-95 (0.058) >SC-10 (0.012) >
SC-0, SC-0 /) TEACHTCIREZIE F 0, JL-F- A3 P e AL T o4
FIJH SPSS 17.0 FRAFREHE AT 404 , 45 R W] SC-50 HIHT 4
AL RE T W] 50 T HABLH 43, H 5 XS B LA, 22 5 oA Geit
2R (P<0.01),
2.7 HPLCERMAKRFEHNHARIEEZESE"
271 @EELME (A% Hypersil ODS (250 mmx*4.6 mm, 5
um) ; i SNAH : i (A)-7K (B) OB BE VB : 0~30 min, 45% ~
75% A3 30~35 min, 75% ~99% A ; 35~40 min, 99% ~45%A ;
40~45 min, 45% A) ; FiL i « 1 ml/min; K03 K - 254 nmj; PEFE
T 10 pls AR E IR . ZE AL, AR 06 2 ) 1 43 8 B R T
1.5,
2.7.2 LRPEEHFoE IR A BIFRECIR TR AR
L CHRFERH W IR F 35 IS o RS R
S, 0 ER I AR A LR TR 113.6 ug/ml, T T 2 62.0
pg/ml, TR IR 41.6 pg/ml, FPRT-H % 36.8 pg/ml, 1R T
% 62.0 pg/ml A TR G0 R 5 T L F IS A 3010 s e
AN BT B B 11 R AR BRI AR () S
WS (x, pg/mD) FEATZEME [B1E , DAME I G 10 5 = fR , 25
RIS,
R5 HMARBEREMLIEFRE HXRE TSR
Tab 5 Linear equations, correlation coefficients, limits of
quantification of 5 lignans

1% AL r LR, wg/ml  ERR, pg/ml
TIRFEER y=47 807x-66 975 0.999 2 11.36~113.6 0.010
TTEC  y=38 784x—46 193 0.998 2 62~62 0.022
TEFEET y=26383x-22 288 0.999 8 4.16~41.6 0.047
THEFHE  y=462140-22265 09989 3.68~36.8 0.034
TWFZE  y=36087x-15 920 0.999 8 6.2~62 0.028

2.7.3 AEE B BRI Al RS R
B, A IR 6 U, DRI AL, SRR, R TEER TR
TR AW FERH TR R AT 2 E W FUY RSD
S99 0.45% .0.37% .0.43% .0.41% .0.68% (n=6) , B {L 2%
T AT

274 RoEtERE  BUR— SRR AR, 3 AR R 0.2
4.8.12.24 h J5 EREA 0T, e S TR RO T AR BE A& i
ZE LR (IR R P R R R TR 2 R TR
FOHBR T B LR T 4 F & 5 1 RSD 4341l 0.89%
0.96% .1.12% .1.23% \1.26% (n="6) , 32 B H5aURE S VAR ZE 24
h FR ek R AT

2.75 HVERLEE  HUE — R ST 6 Oy, AR E A5
ARFEE HREFEEL HW PR IR FH R T2
ZFIETH LAY RSD 4351124 0.62% .0.48% .1.23% ,0.94% .0.97 %
(n=6) , KA LM EL M RIT.

2.7.6 ARG R AR A i ) R TSR SR
BU45 0.5 g, B F HLIEE AR, 5 AR B ATR A % IR S
50.0 ml, BRI L h, B 0, A% 50 ml R . iF
FESHT A TIN5 6 U0, £5 R kI H R Z R T
fik L TL0E 7 H &R TR T 2 & B B AR [mSCR 4 ) N
100.9% .101.3% .99.6% .100.5% .98.9% ,RSD 437} 1.8% .
21% 1.7% .2.0% .2.3% (n=6),

2.7.7 FEEYHRSFORIER S pgmE s R B Ak
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VR SIT , G5 RS h S R R & B3R 6.
R6 ARFEAEASHSMAEENESE(Xts,n=3,mg/g)
Tab 6 The contents of 5 lignans in different components of

S. chinensis fractions(¥ +s,n=3, mg/g)

i HFER K. HERTRT  LMTFRE HRTLE
SC-0 - - - - -
SC-10 - - - - -
SC-30 2211023 - - - -
SC-50 176.4 £ 1.51 18.510.49 - - -
SC-70 2920+ 1.67 94.0£0.75 9.55+0.24 2924031 55%0.34
SC-95 35384025 4651047 6.1810.18 2041043 554030

T =T ROR AT H

Note: “~"means not detected

2% 6 WA, LSRR IR 8 & & b FEhs , 25 PR g

204 A K /INMIUF K - SC-70>SC-50>SC-95>SC-30, SC-0
FISC-10 4143 A & RNE K A 53, R FH SPSS 17.0 FA4%4 44
PEHEAT BT, 5 RS A A & 22 A ST X
(P<0.05),
3 it

W2y g R B, T2 By TR S T R 2 (]
FAEE—EM LI ER , B 3 N2IRESYELEN” . AR
FEAh B e R AR F TN PR R AY , B R B 2544 5 R TRl —1k 2%
2 391 P8y LA B -0 B — 5 1K) B AR L 4, 243 HP 4% B
53 Z BIAEAEBCARLIC b DG 3R 5 AN [A) 2 1) 118 21 434 HR — 2 i T (1
Lo B4 A B H 2 5 T AR E R . DRI S T DA
REFLOL 007 R RS T b 24 B LA T I F oS AR

ARFEEF R TF R  IRFRE P IR T & Ik
FCERHR T EENARIGR . A3 SCHRIGE , X URP A
KHG RSN EIEAWEHT" MRIBR G R®AMEE,
70% L BEL 7S AR NG 28 &t i B 4 40, TR) st 2 45 A A4
KRIER SRR 4Ly (R EA R h A A IS Mt A 447,
WA X AT fE - AR R K 2 R A ie Hu g oG R, A

TR 4G HA N 5 R IFFT X 2“2 A3 S0 e i aE— 20 TR
IR, LIS T IT R AR o Bl L e R AR
Sk
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Rl A A6 YT 29 R e B R T AR e . H 2RI A S R BERY
SRIAANHE LA, 3 IR F 24 S A% B i 484 50 % L) |, 5 Rl
[ 5 (M) #a ] .

20154710 A, 2818 55 Bttt , DA RS 16 M2 (=)
HESL T 2] SRS R AR BRI S DK B, 8% 5 A i i 3
PR 2 5 R A= 24 R, 2545 3R ) B R A L D AR D
P B I6 R 2575 R, e i 2 1 LA 24 5, ST R F /I
20, R RPN AR AN SRS, [R) AL SR A AW T AL, 11
AT, ERXE s E R 25 Mg RA. RAVNEIR S
AV A& AR /NN B g & ) 2 A e Ak 64T T 2R iR
Flo SRR E AR TBOR G T, B YIEA | S R
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S IR Z RN A AU 15500

FURI, o 8 A AT SR AT F ] T R AL e B R T i 2 — , 9%
TR SHAE . VAR B B TRk LB 2 SR 36T IS N
RS2 SRR 2 ARG 942 4, AT T4 R 24
S L RF AR B IR YT o B SR SR 1) 25 ) AT (4 45
TR AR/ M e £ T RS ME RS e AR A AR G . R
KA TSR RAF, O EE S AR, $ 5 1 S BT 5¢ i
I R 25 n] B AR G E vk, N R i K32 45 -
X FEAMUEN] T 58 g [ 55 e O T ST [ SR 2 i (AR R HT L
A PSR E 4 IER I o

AR A HITUE T SR FIAE R R R R, TER
VIR A5 BV A COR T Ml 1l SRR A 24 it AF b R g ) e ) (el T2
YA (20160195 ) o & U K IRDRE R F 25 SR AE 48 24 i B
HRIA- 5 EATHHE, BESP RPN S B R
5T 6 PR DR S A R BRI I, A IR R 2 ik il S R
PRI BOR G2 , VI R AR IA AL AR AT
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