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Quantification of Flavonoids and Phenols and Their Antioxidant

Activities in Different Parts of Schisandra chinensis
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Agricultural Sciences, Changchun 130112, China)

[ Abstract ] Objective: To establishultra high performance liquid chromatography ( UPLC) method,
analyze the contents of flavonoids and phenols ingredients in the different parts of Schisandra chinensis (SC), and
evaluate their in vitro antioxidant capacities. Method: Analysis was performed on an ACQUITY UPLC BEH C
(2.1 mm x5.0 mm, 1.7 pm) column with 0. 01% phosphoric acid-acetonitrile as the mobile phase for gradient
elution. The column temperature was maintained at 30 °C. The detection wavelength of flavonoids was set at
360 nm, at the flow rate of 0. 35 mL-min"'; and the detection wavelength of phenols was set at 280 nm, at the
flow rate of 0.30 mL-min'. Their antioxidant activities were compared and evaluated by DPPH and ABTS
methods. Result: The results showed that the contents of flavonoids and phenols in different parts of SC were
significantly different. The content of total flavonoids in leaves was about 3. 8 folds and 49. 5 folds of that in stems
and fruits, respectively. The content of total phenols in leaves was about 4. 2 folds and 21. 5 folds of that in stems

and fruits, respectively. The antioxidant activities of leaves and stems were significantly higher than those in fruits.
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The scavenging capabilities on DPPH free radicals in leaves and stems were 8. 3 folds and 4. 3 folds of that in fruits,
respectively. The total antioxidant capacities with ABTS method in leaves and stems were 2. 9 folds and 1. 3 folds of
that in fruits, respectively. Conclusion; The contents of total flavonoids and total phenols were positively
correlated with their antioxidant activities, demonstrating that the antioxidant activity of SC may be related to the
contents of total flavonoids and total phenols. The method was simple, accurate and reproducible, which can be

used for the quantification of flavonoids and phenols ingredients of SC, providing the basis for clinical reasonable

application of different parts of SC.
[ Key words ]

R F 0 AR F B W K F Schisandra
chinensis 11 f B R 52, B W sl I i, 45 AR
HANE T ORI AR TR EE,E
Fepr (e, T SR i B ARG N, S BT 1 1 A
T AR R 7E N LRSS R T, sk A A
A 9T & AR 4G R 7 A LB AN ] D () £ BR
o WA ARG AR KT — KR AT
BAE B T 35 A e 25 0 R 5 R S A 2 i el A
SRR, X R IR B R A TV 6k Rl
DRI TR 77 g PR e i e, HL AT Y
=

UTAER AT BF I R WY, 00K 1 25 b & A
RS R B AN 2R 2, AR AR AR LA E 22
R TRE CEGEEETRLY ., B4
PR AL R B, TR 7B 25 Y 52 IO HAT 40T
P RS Z MY R T A Y
FESM R, KPR R M =5, et 25 60 ZAEH,
T BB K FE RN AR R A G W IT A YE
PERFGE, IR RIH T HA 1 B B 5 7 24 -
P AL FIPYEIN A O G T R A EAR) SV E o
M 1990 AEARA LUK , PN P BA i A b 2 B T &
B ELA T R AR = A = AT &
T X 24 A P R 2K IR B BT O A AR E L R
THUEEALAT T AR B 2, (X TR T 1Y 5T A AL DI 8%
BT — HAFAES UL, A 1 2% F N 1R T HU AL Y
IRy R A B 3 2R 3 A SOk A I
Hh LR TR R Y BT R AR R s, BT A AL T
] N B

AT A ST ) R e ASOBOAR €535 25 4 TR 1 25
I 25 AN [ F A7 v i ) R 3 1 2 0 1) 5 B AR AR O
2, 90 R 2 Fbews TR S B S AT METE R R, 0
FLWR 25 S A [ A Y R s B 8 0 S i
HEAT LAY, AR R 00K 1 B S8 Ak 19 T &8
[F) I Ry TOBR 725 i 255 T A TR AL BE 2%

. 80 -

Schisandra chinensis; flavonoid; phenol; antioxidant activity

1 &

ACQUITY UPLC 7Y /&5 20 W AH 0 3 4 (95 [
Waters /A &) ) ,CPA225D A B K F ( £ [# Sartorius
/N H]) ,KQ-500DE 7 % 4% 8 75 35 Ve 2% (R 1l i
FALES A R A ) N-1100 B 28 R AL ( H A K 52
AL A PR 2N 7)), ST-360 % iff 4% 1% ( 3% [ Biotek
Epoch 23] ) .

PT (4 =98% , iS5 YIONTS25244) , 4 #4
MEr (L6 =98% , it 5 Y20J7X9353) , #if Bz 1 ( 4l
JE =98% , it 5 POIM8F30364 ) , J5i JLZ5 e ( 4bi i =
98% , it 5 B21614 ), 4t 7 R (4 = 98% , fit 5
B20782) Wy [ g W ok A W B A BR A Al
Wil fe & -3-0- %05 (4 =98% , 45 16051121) ,
Wit fe 22 -3-0- AW (4 =98% ,Hit5 17033129) iy [
iR AR W R R A B AN W M # (i
99.2% , 4t 5 4284) , 1L Z Wy (4L JE 99.6% , #it =
1367) , WH:MR (L6 =98% ,4it*5 1077) W {17
FHEA YA R A5 8 2k IR R (46 )E =98% , it 5
MUST-17011001 ) 4 [ R} 2% B 5l 4B A 9 BF 5% 9T 5
p-coumaric acid (4 =98% , 4t 5 T2863) Iy H Jb &2
T MR RS ) - R (4B E =98% L it
5 T2863) I A At st A R A IR A, 1, 1-
TORJE-2-= A L 2R ( DPPH, Sigma-Aldrich 24 W],
fit5 STBD4148V ), i it & 1k 6E 71 & W 3k 57 &

AR AR A FE, #tS
012317170703)

NE I BE (5 2l 22 [ Fisher 22 H] ), 2l K
(BT LR s B2 AT ) | oAt 3500 A 43 B 4

AR RS T 2016 459 H M T 2017 4E 6
R ¥R @ o B Al B 27 B R 7 W 58 10k - B R
W, 28 3 AAE 5T 61 % E O I PR ) I P
Schisandra chinensis 1) JEFE Y o
2 FAEEER
2.1 Akt
2.1.1  WEIK WA M @iE &4 ACQUITY UPLC

(' Beyotime



524 B4 19 M)
2018 4£ 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 19
Oct. ,2018

BEH C 64 (2.1 mm x5.0 mm,1.7 pm) ;i 30
MG (A)-0.01% B FR K (B), B B ¥ Mt (0 ~
5 min,14% A;5 ~6 min, 14% ~30% A,6 ~7 min,
30% ~42% A,7 ~8 min,42% ~95% A,8 ~ 10 min,
95% A,10 ~11 min,95% ~14% A,11 ~13 min,14%
A) ;% 0.35 mL - min "5 46 I P K 360 nm; 4 &
30 CyteEE 1.0 ul,

2.1.2 MR gk 44 ACQUITY UPLC
BEH C 64 (2.1 mm x5.0 mm,1.7 pm) ;i 30
MG (A)-0.01% B BR K (B), B B ¥ M (0 ~
7 min,5% ~15% A;7 ~9 min, 15% ~50% A,9 ~
11 min,50% ~ 95% A, 11 ~ 12 min, 95% A, 12 ~
13 min,95% ~ 5% A, 13 ~ 14 min, 5% A), i #
0.3 mL-min " s K 3 4 280 nm; £k 30 C 5 HERE
7 0.5 pl,

2.2 MBI W S R ERBOS T G2 bk
T M 3R -3-0-7 B A R -3-0-AK0E i B
bk 2R L L 2 0o Rt A, P T A O C ) i o
W 45 & 90.0,54.0,78.0,30.0, 33.0,63.0,
37.5 mg- L~ AR A5 BT Xt B ARG B B

F1 REERFHESFE SRR LESTE R NR N E SR
Table 1

JUASTR BRI TR T 4k IR R X - VLR L TR R TR X TR
mn 1 g, PP A O 15T ) B BT B 9 R 43 5 R 300. 0,
120.0,150.0,57.6,4. 08 mg- L~ " [ 1R & W 8 %) BB
W o

2.3 AR TR R R PRIBCRR R AL R
2245 2.0 g LA HIEANE AT (2R I BR AL ) B
T 100 mL H-ZEHEIE IR H, hn A EE 50 mL, 8 75 48
B (500 W,40 kHz)3 ¥k, 47K 30 min, 3 3&, & I 8
T,V T A AT, I A 25 R K R T T AR
BAEERR, KB EREET FEEHFE
25 mLAR B 5 N, #5249, 0.22 pum Gl AL 0E B 8 0ot
RIF3 .

2.4 KPEXRREZEH MR (LOD), & & R
(LOQ) M 5E 43 K % W IBOIR & o) BEUh O &, 7
5 ) i 3R 210 e 5 s BE A 0 PR VA U AR IR 2. 1 R
A% SN E . DL A5 e AU AL bR Y, X B
Vi B AR B bR X (mg - L7 2 A ofi 4R, 4 R R
WY,7 Fh s B 2 A S ol IR 28 1 o0 7E — o ViR JIE 3
WX R R, 4 B /& I R (LOD) i g it
FR(LOQ) H 3 £5 70 10 £ fEMe it aamick, Wk 1,

Standard curves,linear ranges, LOD and LOQ of components in Schisandra chinensis

X 1 i h £k XA LRk Wil /mg- L LOD/mg-L " LOQ/mg-L "
BT Y =2 680X +5 880 1.000 0 12.0 ~90.0 0. 267 0. 888
X4 %5 Y =5 720X +5 350 0.999 9 7.2 ~54.0 0. 120 0. 400
Wk Jz 25 -3-0-7i 25 Y =5 640X +7 820 0.999 9 10.4 ~78.0 0.132 0. 440
it Bz 22 -3-0-AK B Y =6 780X +3 210 0.999 9 4.0~30.0 0. 191 0. 637
Wi B2 15 Y =7 370X +3 450 0.999 9 4.4 ~33.0 0. 866 0.289
ik pz 2% Y =10 500X +8 500 0.999 9 8.4 ~63.0 0. 037 0.122
1h 2 Y =14 600X +5 720 0.999 8 5.0~37.5 0. 041 0.138
J5LZE R Y =2 620X +12 700 0.999 9 40 ~240 0. 134 0. 446
Bk R Y =3 270X +3 220 0.999 5 20 ~ 120 0.262 0. 872
7 5 R Y =3 020X +3 980 0.999 6 16 ~96 0.529 1.765
X -7 Y =6 270X +3 590 0.999 6 7.68 ~46.08 0. 067 0.222
A AL R Y =9 070X +817 0.998 8 0.544 ~3.264 0.028 0. 094

2.5 KEERE BURGXT MBS, % 2.1 3R i hG 2 R Ao

Sl EERVERE 6 R, BERE R 1.0 wL, I & 0 i AR,
TR T (A 22 MR M i 2R -3-0-70 0 i iz 3% -3-
O-ACHH Mk 5z 1 Mk Bz 25 A0 23 Wy /4 15 1) AL RSD 43
N 0.5% ,0.6% ,0.5% ,0.7% ,0.7% ,0.5% i
0.6% , R EHG % B LUt

BUR A X TR IR W, 75 201 0N 44, i S gk kE
6 W, A 0.5 L, I W AR, 1133 R LAS R B
SRR IR 2R R R XA IR L P A R 1Y 0& AT A RSD
4354 0.5% ,0.6% ,0.4% ,0.7% F1 0. 5% , WY

2.6 FEMEE  HUE TR T AR R, =
I NCE, T 0,2,4,6,8,10 h i 2.1 TR (4
FRAFHEATINE , 45 R T 4 22 BRTT i R -3-0-78
B Bz 2K -3-0- AR A B 3R Ll By Y 06 T AR
RSD 435N 1.2% ,1.3% ,1.3% ,2.0% ,1.9% Hl
1. 8% , R WM i 5 W AE 10 h AR E VEECU
B[R] — R g e A v T, I T R, il
F0,2,4,6,8,10 h iz 2.1 TN €4 53 SR R 1500 52
S5 FOB SR IR 2R DR R -7 TR | DA R R 1 e v R
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RSD 43519 1. 6% ,1. 6% ,2. 2% 1 2. 3% , 33 W] it i
an P CTE 10 h RSUE PR A
2.7 EEMEAE 2 HRS E AR IUR — TR T AR

R2 AKRFAHA 10 A MBECKEYE(n=3)

Table 2

chinensis (n=3)

Recovery test of 10 components in leaves of Schisandra

a6 43, % 2.3 BUR Jr kil A B R R 2. 1 T *f’f\ﬁi ﬁéu/wi JJu//\i iﬂlﬂ/’%i u/u;c%
TP E 2 R T A 2 BRAE M B % -3-0- S
Tl R T ENEY R Ve ey g 10 BT 1.0004 1.3186 1.0420 2.3802 101.9
RSD 4% 0 1.4% ,2.1% ,1.9% ,2.1% ,2.0% F 1.000:3 1.3002 1.3030 2.5805  98.3
2.6% , WA )7k T AT 1.0005 1.2945 1.5641 2.8618 100.2
A3 RIS B RRIE — R T RE R 6 ), Fk 2.3 G BT 1.0008 1.3462 1.0510 2.3662  97.1
S 77 3 A R L, 2. 1 0 G e 1006 1I0SE 1302 2.6065 983
%,%%%ﬁﬁ}ﬁ@ﬁ\ﬁﬁﬁﬁ\ﬁ—ﬁﬁﬂﬁ\B\‘]ﬁﬁﬁ/ﬁ\i 1.0002 1.3002 1.5810 2.9016 101.3
() RSD 43 314 2.0% . 1.9% ,2. 4% Hl 3. 5% , 3 B Wiz 2 3-0-4 %k 1.0003  2.4665 1.9565 4.4860 103.2
A A M BT, 1.0005 2.4460 2.4466 4.9412 102.0
2.8 IEEEIMCRIR I kS S BRECE A B 0 R 1.0000 2.4320 2.9402 5.3942 100.7
THEESL 6 B2 1.0 g, AU IR I L 3 2.3 T g 22-3-0- A% 1.0000 0.0832 0.0521 0.1328  95.2
O A R M LT T4 10006 0.0002 00652 0.1245 8.6
B IEE [l 2R, T35 2., 1.0005 0.0511 0.0771 0.1256  96.6
2.9 RENAENERE 2.3 TR 7 B A iz % 1.0004 0.0066 0.0041 0.0108 102.4
WL HE 201 TR (030 A P R LA S 10005 0.0051 0.0050 0.0100 980
£3,81, 1.0002 0.0038 0.0062 0.0098  96.8
2.10  HEALIE I 2 1 25 1.0005 0.0136 0.0885 0.1018  99.7
2.10.1 DPPH H iy 1 7E % e 51 69 I 52 HE #h R B 1.0004 0.0098 0.0115 0.0209  96.5
DPPH 16.02 mg, H L /KH BB S HEM, €8 T 1.0002 0.0086 0.0135 0.0218 97.8
250 mL & L f, 7 4, Hl W E N 1.6 x kI 1.0000 2.5966 2.0806 4.6378 98.1
10 * mol-L ™ "f) DPPH & W, {I% I8 B YE 817, & F 1.0003 2.5838 2.6004 5.2017 100.7
W BUARF AL Sk 0.1 mL f2 DPPH ¥ 3.9 mL, 1.0006 2.6055 3.1125 5.7012  99.5
5], =R BOEHCE 90 min, T 517 nm &b 2 #E 5 25 JE R 1.0005 3.1011 2.4680 5.5401  98.8
PIGEE AR 3 o MR T oA GHE B h 1.0000 3.0668 3.1000 6.1005 97.9
R ERR = [ (A, —App ) /Ay, ] x100% , 1.0004 3.0870 3.7002 6.7035 97.7
Ao FFERHERIO. 1 mL5 DPPH ¥ 3.9 mL 91t Xt -7 5L R 1.0000 0.0127 0.0085 0.0211 98.8
J¥ . DPPH il & H] 1C,, 7R, 1C,, 2 DPPH ¥ R %3k 1.0003 0.0108 0.0113 0.0218 97.3
. 2 g e AL ] ik ) Sl 22 =3
509% 1 FIF 5 0 LA ) 0 v FE , O 2 (L % AR AR vk o005 00085 00535 0025 963
AR TS e R A H AR e £ 15
REBL AL WS R R AR 2 1 1 1, - Coos 00ss 0ome 001 oL
H R 4 AT, R O [A]3 A7 XF DPPH [ H g
. . o o 1.0000 0.0444 0.0422 0.0877 102.6
()3 bR e ) AEAE S 3 1 25 55, R/ IN I AR IR R 4
1.0002 0.0415 0.0510 0.0911 97.3
AR C>M >R > R, TR Bk ZEXF DPPH
F3 EAERFARMBAEMABEBEK WS ENE
Table 3 Content determination results of total flavonoids and phenols in different parts of Schisandra chinensis mg-g !
) WitRe - Mt R -
NG k4 JL Bk X - o R .
e T 3-0- 3-0- MHEER O iERE L &R e WEERR BB it
HBAL e W AR KR JF R MR it
ST 0.070  0.014  0.020 - 0. 001 - 0.208  0.011  0.035 - 0.014  0.104 0.267  0.371
BE2X 0.896 0.193  0.267  0.001 - - 0.519  0.834 - 1.357  1.357 1.379  2.736
- 1.303  1.316  2.448  0.064  0.005  0.011 2.593  3.083  0.011 0.042 5147 5729 10.876

T~ RYDRAG AT R R AR
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Fig. 1 HPLC of different parts and different components of

Schisandra chinensis

H BRI BRBE ) 0 R TR S, A i R SRS 8.3
f5FN 4.3 5 (REH W E T4 R C 4l
2.10.2  ABTS @l e S B b E b RE 1 4 B B4
SR RE A I a7 & (ABTS P vk ) ol W] 5 i 17 0
7€, VA Trolox Xt BB f ,414 nm AL 2 WG, LAWK G
FE(Y) A AR, Trolox Ik BE (X) Ry ek Ak A, 25 il 4
W, fE Pl 3 72 Y =1.310 7X - 0. 140 3
(R* =0.994 7). I HIbsofi th 28 1155 B 5 19 S PT A AL
77 BRI BT EULRE 71 DL TEAC SkRR

HH 3R 4 AL, RO [l i S b A A e ) A7

x4 HEHRFAREEBAM Ve AN AR
Table 4 Comparison of antioxidant activities between extracts from

different parts of Schisandra chinensis and vitamin C

28 5 ICsy/mg-L"" TEAC/mol-g ™"
HrrEE C 5.62 £0.25¢ 1.02 £0.02¢
A 1 639.10 +63.72° 19.34 £0.39°
2% 377.52 £1.24" 15.34 +0.33"
i 198.36 +8. 65¢ 6.67 £0.10°

TE < 7] — B B AR ) 26 78 2% B il 22 (] A7 0 R 5P 22 5 (P < 0..05)

P R 2 5 RSB E A BE 1 0 /NI AR IR A 2
AEFEC>E >R > B, ART I AR BPTR
fbfE 1 BT T 552, ABTS Pt AL AE /140 3 ok
SR 2.9 A5AN L3 A {H SR I AR T E R X B
% C,

2.10.3  HIRFASFEFRALA RN S B R A TE
PEASEPE AT R AN [ 35 A7 1, 6 ) R 1 1
i DPPH [l 2L 19 35 B g 01 (FH DG R 5000k
0.742 F1 0. 849) I B 4T S AL BE 1 (HH & R B0 0 K
0. 881 F10.946) Z [H] 4 & 35 1) 2 M AH S 1, AH G R 4K
TE P <0.01 7K L=, 33K B 4% b 2 A0 5, RS 2 R AN
ST IR P R R, MR TR BT Rk RE R, A
W, 9 25 0 A AN [ 350 A7 o R 1 TR 2K )
Jo A HAT SR AT M 1 B TR

3 itig

AR S R TSRS I e R R R 2%
A SR T A 2 B Mz K -3-0- 4
Wi kR 22 -3-0- A0 k2 1 A5 7 B R G R DL
JFILASHR (BRIF R B Gk R R 5 -7 5 I RERR 55 5
Tl gy 12 28 B 43 HEA T 5, O 43 A AN [R] 30 7 o -
TR T S A 43 1) B ko E LR T 45 AN TR A 38 R
G A R A 0 A7 AE B A B, 5 A DG SOk AR B AT
— s AN RT R R B R W B AR TR] S 3L
LR LS ",

TR0 45 BB, T e T A 1R 2 0 1
B, 3 KT e 25 R S v g A, i e B T 2K A
Gy E 2O 2 SRR 2R A B I 3.8 £ R
SN 49. 5 A% s v B R 2 B A3 1 1 L 2Ok T 2K R
BRI LAYy Fr EE I 4.2 A%, RS0 215 f5 . ML o
TR UL AR, R S [RIRAS 19) Ak 2% 1 43 A7 7E B
W 2RSS BRI, R I 2 0% T R I R
JE R I B RURp 288 22 S R AR T /N B R T B
EHRLZMMESBE. NERETT LR, 7T
SRS IR B ) B B R T RN 2K BV R Y
JL Y A TR SR S F2 B Sy
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