5521 5 15 4 FELEATFZERE Vol.21,No. 15
201548 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2015

BTl 22 B AR A B AE - A (R

GaA, RE&, R, ELE
(1. BRI FTEARPCER FRHAEHER, & KI 518116;
2. TAEBAEBMEAE, M 510070)

[WE] BW: T HEAEH BT - AL W ECHAEH . 753 3T s - 46 25 B R 5] B A L ), 264 4 X
Jii o 2R AN 306G 3 43 900 I 5 S ) b B30 4 BT m 85 0 ) R T 4 2 5 SR AR A0 vk 0 a2 A% $R BUBOE B DPPH 1l 2k
FF43 4 DPPH ¥ R BE 1 5 45 5 O v 8 26 I R O 5 £ 119 6 3% 5 [R) B of) 4% 45 S O HPLC 45 8UIR1E i3 FH gt 2 7 ik e A L
ARG H8 SR 1S AR Ak, O TE Mo - AR B AT G o &5 SR < A AR A A [R) AR b G R R RN BR B i, LA & DPPH i BRI K
25 b Mt -RRAEAE 20 1,1 LER R, DPPH 35 BRF B, B B B R A8B J0 7 42 25 & 15 4 5 &1 , #& 7% DPPH 3 5k 3% 15 3 i i
WE B A B IEAH S s SR EC AR HE , 32 B0 HPLC $8 S0 R 1S B 22 57, 3278 BE ARG Ak 2 o0 A — 8 B R2 ) o 4538 « b A -0 46 76 B (1
Pefgl 2: 1al 1: 1R, LM Bl B BT & B4 i , DPPH 3 BR A0 R o AR 52 0 435 5 m] hy b i - 46 78 I R b T (1 felf FH SR R4 30

[R$EIR] WAL, Molr; fk2Emisr; Bfh

[HES%XS] R284.1 [THEARIEA] A [XEHES]  1005-9903(2015) 15-0074-05

[doi] 10.13422/j. cnki. syfjx. 2015150074

Compatibility Based on Interaction of Multiple Components for Sophorae Flos and Sanguisorbae Radix
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[ Abstract | Objective: Study the compatibility based on the interaction of multiple components for
Sanguisorbae Radix and Sophorae Flos, and to optimize the excellent compatibility proportion. Method: Different
compatibility proportion of Sanguisorbae Radix and Sophorae Flos were designed, and then extract them with hot
water, the contents of total flavonoids and total tannins in each extract were determined using ultraviolet
spectrophotometric method, and the DPPH radical scavenging activity was used to evaluate the antioxidant capacity,
and then analyzed the relationship between DPPH radical scavenging activity and the content of total flavonoids and
total tannins. Meanwhile, the HPLC fingerprints of different extracts were tested and comparative analyzed the
difference between them. Result: The contents of total flavonoids and total tannins of each extracts were different,
and the DPPH scavenging activity was also different. When the compatibility proportion of Sanguisorbae Radix-
Sophorae Flos was 2: 1 and 1:1, the DPPH scavenging activity was better, and the comprehensive score of the
contents of total flavonoids and total tannins was the highest, which suggested that the DPPH scavenging activity
was positively related to the contents of total flavones and total tannins. And the fingerprints of different extracts
were different, which indicated that the compatibility proportion had some influences on chemical components.
Conclusion; The contents of total flavonoids and total tannins were higher, and the DPPH scavenging activity was
better than others at the compatibility proportion was 2: 1 or 1: 1 of Sanguisorbae Radix and Sophorae Flos. The
experimental results can be used as a consideration of the compatibility of Sanguisorbae Radix and Sophorae Flos in
clinical.
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Hi AR b BT (PR AR AR B 28 ), A7 Bt i 1k IfL | i B
SEORE A5 T A4 e PR T 36 7 8 0t R I L I L A e
KK TS AR T (T A
B AT UL Lk LV TS A Dk, T I L R
0117 < 7 N 1 1111 N = = 7 NS S T 3
L A

b A 0 A TR AL D SR AR 1 R i B A )
(PR 48 ) #oA b iz Jr , Jr 4R 21, i
Z AR -RRAE (201 ~ 12 LRSI 55, F sl 1k ifi
IR W PRAJE ST $tb Ay -# 6 2 32 I T R 98 S5 iR
T A S SR 5 A0 A Ot B L RSN BR A Ak
T R RO 335 5, AR I A B L 5 b A B R
R AE B FR) A 3 A - AE B R A () T AL Ak 2 g
Oy S G B SN TR B AT A6~ a3 B S 0, $R
Tof b T - AR B TEC (T LA L AT Ay 3 g - B A T R T
AT 2 A — 7 A S B AR
1w
1.1 {Y#%  #% Ultimate 3000 % 25 24 W A €3 3% A%
(BRI ICH , A sh ke 4, HE IR AR , DAD A6 I &%,
Chromeleon T {E ), AR224CN %I 1/1 J7 1+ K
[ A% (L) 22 w]) ], ELX808 B 2 Iy AE Al b
1% ( Bio-tek , 2% [E ) , 8453 E il %8 4L -1] UL 5% 43 ¢ ot JiE
i (Agilent 227, [ .

L2 gy M A T RBUSHAMARA A,
Zehk il BIF 5T 01 MK E Hb M O 3 B A W H
(Sanguisorba officinalis) T ¥ # ; ML 1E N TR ¥ #R
(Sophora japonica) [f) T #4685 S 46 . T (MUST-
12040302 ) A% £ F f2 (MUST-11122813 ) X & iy ¥
W BT U A 2 R A s A R A R 1, 1-
RH-2-=ff F [ 1, 1-diphenyl-2-picrylhydrazyl radical
2, 2-diphenyl-1-( 2, 4, 6-trinitro phenyl ) hydrazyl,
DPPH- ] ,Sigma Aldrich Chemical Co. (USA) , it %
20110304 ; HA IR0 0 4B 4k

2 FEEER

2.1 A AV TR Y A

2.1.1 SRR OB 254 10 g, KR E
Jin 10 A5 70% B, M S B 1.5 h, ik, 250
8 ffit 70% L WEIMI i $2 X 1 h, &5 I 2 WAL, M
70% 7. W E 72 2 250 mL, B KA RAE 75

2.1.2 MRAEBROHK  WOMRAEZ5 4 10 ¢, K% R E ,
IR 20101 TR 7 12, 1 A M A R BB AR
2.1.3 ke BRAES AU MOt BRAEZG M, $
Wi-#EAE (e kb )9:1,6:1,5:1,2:1,1:1,1:2,1:5,
1:6,1:9 3 9 3 AFEHE R E 10 g, B 2. 1.1 T F Jy

2, Tl A5 b T A 26 AS [ T AL LE 481 B9 B TDRE O T TR
iAo

2.2 Je RO R EE S Y 5

2.2.1  XPRESEWAHI A BOS TON IR E R
WA, T R R 0.02 g+ L7 T X R
AR

2.2.2 FREML AR o RS B W AR X
MW 1,2,3,4,5,6 mL, & 25 mL ®#IH T, MK E
6 mL,fill 5% V. f§ f2 A7 W 1 mL, R 5T, % R CE
6 min, il 10% fEFR AR WK 1 mL, $& 5], J & 6 min,
7 NaOH 3 ¥ 10 mL, F /K 2= %0 B, 8 5), &
15 min, DAAH R A9 30700 2 25 11, 76 500 nm 5 K Ab
SEWCEE A, LL A S AL bR, VR B (C) S B Ak
b, il i il £, 75 m ) 5 7 A =4.204C +0. 531
(r=0.999) , PLBH 2 T 76 0.80 ~4.80 mg- L'
KAERILF,

2.2.3 kst

2.2.3.1 MmO A WOHROR T R U TR
3 mL, i 2.2.2 30 F 5k E SR E 6 kIS A
) RSD 0. 06% , 3R WAL #8K5 % BE R 4T

2.2.3.2 EEMRAE  HUR MG (H-EE AL =
1:1)6 {3 K5 % FRE , 43 1 e B it V5 V1 11 8% 7 v
il IR 20 2.2 TR i, ST R R R A R
3.520 mg-g ' ,RSD 3.5% , W EE MR IT,
2.2.3.3 Faatils R % OB — S
(M -#EAE =1 D FE=WR T 4517 0,2,4,6,8,10 h
WA, 1815 A ) RSD 0.2% , 32 B {3 5 v W 7
10 hg R

2.2.3.4 JnEEEYORIREE D SRR E A
SRR (HB AT -RRAE =1:1)6 £, 4% 1: DR A
T B 4 P Y R S O i A A
M2, 2 Ryl A, i+ 5 ¥ i % 99.93%

RSD 0.2% ,
2.2.4  GTEEAEENE o R IR L A A

A R A A M 0.5 mL, [A) 3 7E 500 nm i K
A E A AR AR D 2T E 5, BDAS & AR I P S
B S, A5 R M -RRAE (B L) ol 90 T,
6:1,5:1,2:1,1:1,1:2,1:5,1:6,1:9, Hita, BL1E
SRR S 1= 4 i ol 136.70,691. 11,802.91,828. 60,
279.99,709. 15,1 086.27,1 192.61,1 915.74,0,
1 833.27 mg,

2.3 PCATON IR BT A AR R

2.3.1 XFRRAIEWEIE UK R RN B A
R ARE K, o B R S R R R
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0.061 g« L~"fyXF A Sl 5 9
2.3.2 fr#EMhLmdl s il s ER EREE
TR 8 S AW 0.5,1.0,2.0,3.0,4.0,5.0 mL, &
25 mL ki I b, £ A B A BRI T 1 mL,
A Ansk 11.5,11,10,9,8 ,7 mL, Fil 29% B 2 4 7%
W R R % 4% 4), B 30 min, DUAR R #4350 15
RZS L FE 760 nm BUE AN E A, UL A SRR,
Ji iR BE (C) S A b, 22 i b o tf £, 75 [0 03 7 2R
A =58.26C +0.050 (r =0.999) 45 5 32 09 % & 1
BRTE 1.22 ~12.20 mg-L ™" X R R 4F,
2.3.3 ik
2.3.3.1 KHEILE R % IR & X IR
V3 mL, IR 2.3.2 TR 7 gkE S E 6 WK, A
3 A 1) RSD 0. 08% , 3R WAL #4565 % B R
2.3.3.2 EEMWIRE  HE 5 (- =
1:1)6 15 K5 % FRE , 43 50 e B ot V5 V1 11 85 7 vk
il & MR IR 203, 2 TR ikl AL TS AT R R
iRy 1,146 mg-g ' RSD 0.9% , WA # 2 1
R
2.3.3.3 faEtilee R % R IR IR — 4kl A
(Mo -#EAE =1:1) Z | F 55 F 0,2,4,6,8,10 h
W A, 5315 AR RSD 0.08% , 455K, itk
AV RTE 10 h NERE .
2.3.3.4  JnkEmIRIRES 43 BKE B RR E © A
SRR (HB AT -BRAE = 1:1)6 £, 3% 1: D% A K
1RO RS At A AT A% T vk AR N R (]
W S, IR 2. 3.2 TR 7 BN GE AL T E
[l % 99. 72% ,RSD 1.7% .
2.3.4  BRJE A E
2.3.4.1  SEIE 4y B0 % B IR R R RS
FIFAARE S WK 0.2 mL, B 25 mL A% (5 &, 8
2.3.2 Tjihy o il 26 A O L A A Bl H 4 R 4t
W1 mL7 oK 11,8 mL ARIE I 2 AT RIAE .
2.3.4.2 RHEWRE R Z N E 4 Bk % L
TR BTG B RE VA W 25 mL, i B A T
# 0.6 gy 100 mL ELZEHETE i, % %€, & 30 C K
W ORTE 1 b B R REE B A RS TR, 5
FoHIUET K 2 R R UE W 0.2 mL, ' 25 mL fE €4
s, B 20302 TAR o it A 5k, B i A BE
AR 1 mL” 2, 7K 11. 8 mL K E AR
P b o Y 352 HH T O, B AR

BRI i = S - AP ) 2 A, 25 2R
Hig-BEAE A 9:1,6:1,5:1,2:1,1:1,1:2,1:5,
1:6,1:9, M Ay, 2 4E b 8 51 73 %1y 169. 30,36. 50,

- 76 -

131.35, 73.66, 37.05, 245.85, 82.93, 228.17,
120. 03 ,154. 56 ,40. 41 mg,
2.4 FfRXHTE A BE 0 895 e
2.4.1 DPPH % Wi i 1 % X5 % #k & DPPH
0.100 1 g, INJE/K & 55 45 & 25 mL, %57, 1F 2 i
WAL T URAR BB R R
2.4.2 PUEAEALBE I E S IR A R HORE A
0.1 mL fin 7K % B¢ 40 £%. W ML DPPH fiff % W
2 mL, FIJE7K £ B 5E 45 T 100 mL & i 48 5] R
FIH DPPH %5 W 9 ¢ 41 4% 21 0 A /9 R e, o D% K
517 nm ) 22 WU T [ 2R XA HL ) H R T R
fE77,4% DPPH- % 2 mL + 7K 50 nL(A,) ,DPPH ¥
2 mL+ BRSSO L (A)) 7K 2 mL + K 5 R
50 pL (A) o HIJ18E2T ¥ A, BT 8RB FE & 78
FF#E 30 min J5, & A, G BRERZ AL (D)
A

WHRR =1- (A, -A)) /A, x100% (1)

gER MR- o 9:1,6:1,5:1,2:1,1:1,
1:2,1:5,1:6,1:9, Hikdy , $4E 1 DPPH ¥ & 22 43 5l
 83.18% , 82.58% , 88.08% , 94.47% ,94.77% ,
82.84% , 82.08% , 83.57% , 83.05% , 88.91% ,
87.92% , [l — S AL 25 Wk BT, M Ay -4 K TiC (T LE
151,20 10 & FLW Y3 BR 250 0 o 94.77% M
94. 47 % , ¥4 7 T H At e A1 e A5 BT S b A R A6 PR
FIRMTEBR R M Z A B EEER . ah
Milc LA AL, 76 12 LA 1: 2544, DPPH ¥ [ %
2.4.3 DB N RET S iS5 DPPH R F M LR

Sk it — 2 FL B A3 AT A TR e AR L 48 O ) DPPH. 3

Bk 2 5 R BT R R O R, S 1R T A
WL XS DPPH 3 Bk 28 09 5Tk 4 7 50% , 27 5 15 45
Y =50% x G EEH & +50% x SR, 45 R
DL 1, MUMT-BEAEAE 20 LR 1 L R, s 7585
Sy R 2.23 FN2.25, B H i AR M B R, 5O
DPPH ¥ R % IEAH G
2.4.4  HbA-RRAE AN [ BC AT LE ) B S A0 05 1 L 3
FRAE 2. 4.2 TN IR 50 25 28, 53 51K 1 Ay -4 46 T {1 L
12 1,2 LAY G BV AR 88 T 1) A5 2 A= 24 0 it Wk B2 40 3l
$0.5,0.4,0.3,0.2,0. 1 g- L~ fitizd 5 % W, 4R 1R
R T VL AT B DPPH H fl 2 Y T 4 fk BE g Tl
ARG BR A S AR BV B Z M A OGRS R I
T2, M T WIN S W R AR 4y 0k 0.1,
0.08,0.06,0.04,0.02 g« L~ f %} IR 5 W, 220
WSRO - AR FC R L 121,20 1/ & R
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#1 MEMSABEASES DPPH AREMLRSH BEEEVE B (O ~ 15 min, 5% ~15% A;15 ~ 55 min,
Table 1 Relationship analysis results of total flavonoids and total 15% ~35% A;55 ~85 min,35% ~ 55% A;85 ~ 95

tannin content between the DPPH clearance ratio

Fofh  BEER OBEE g | BE BEER O MEE g4
el /mg-g™' /mg-g™" 5 V|| Bl /mg-g /mgegT! B Y
9:1 0.677 0.547 0.35 1:5 0.332 3.345 2.13
6:1 0. 146 2.764 1. 64 1:6 0.913 3.870 2.13
5:1 0.525 3.011 2. 15 1:9 0. 380 3.663 1.99
2:1 1.295 3.314 2.23 ||10:0 0.309 0.173 0.18
1:1 1. 148 3.521 2.25 0:10 0.180 1. 648 1. 16
1:2 0.983 2.837 1.58

W K T ORE BR LA W 1C,, 4 Wk 0.337,0. 286,
0.024 g-L°',

®2 AEEHRERENMRGREGMAI DPPH FR XKW

Table 2 Concentrations effect of different samples on DPPH

clearance ratio

A2 o R A FE AR AE 2 B DPPH 3 R 3R/ %
/gL 1:1 2:1
0.1 10.26 10.91
0.2 17.82 23.46
0.3 42.37 48.34
0.4 56.41 69.32
0.5 87.34 88.61

2.5 ALY HPLC 45 204 520
2.5.1 3% &M Acclaim Cj, 3% 4 (4.6 mm x
250 mm, 5 wm) . SN 0. 1% B R K % - R,

x3 wM-BEFEEMALEGECEAENETRRIETERFR

min,55% ~ 100% A;95 ~ 100 min, 100% A ) , ¥ #
1.0 mL-min " JiEAEE 10 L, #7830 C,

2.5.2 R R R e 235,250,265,
280 nm Al P4, Xk A R AE 45 BOR ST HPLC (4]
TR B LA, 45 5 250 nm A I Uk KR A S 4
B REAE IR AL AL Z O AR AR . PRI B 250 nm
K 4 47 HPLC 7381 . WLIAT 1,

235 nm I

250 nm
L o n..ln...u
N | A .265m,l.l,\...
280
] 1 nm JA A
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
t/min

B 1 A E K 3K T e -#R 98 & R A9 HPLC

Fig.1 HPLC chromatography of extract from Sanguisorbae Radix

and Sophorae Flos at different determine UV

2.5.3 HPLC #5803 b KN [A) ic fh L 9] 48 A
PR 43 W T RRU 56 46 550 B B0 A7 A= 245 o 0 TG BRLLEL, 7
SEARET 1 g B AR 25 448 B 1k i S0 SR 0 T AR
P, > 1 Ud W28 43 0 486, sz =2 0 i />, 45 3R
W3, M -MEAEFE ML B 2: 155 1 1R, LA SC e
JITHE ZE (19 15 A48 AR b LA M8 AR 0 i &
TA 2T HARFE AL A, WE 2,

Table 3 Results of the peak area and peak belonging of the extract from Sanguisorbae Radix and Sophorae Flos at different compatibility

proportion
{1 53 15F 1] i A - (I Lt i
/min ot 9:1 6:1 5:1 2:1 = %ﬁ?ﬂ H:mlrz 1:5 1:6 1:9 W
4.40 + 0.927 4 0.993 2 0.960 1 1.107 5 1.020 0 1.115 1 1.422 4 1.229 4 1.844 8 -
10. 40 + 0.953 1 0.811 2 0.964 0 1.013 7 1.023 0 1.083 1 1.171 7 1.1593 1.309 2 -
37.50 + 0.957 6 0.941 4 0.957 2 0.932 6 1.018 7 0.966 0 0.932 0 0. 866 2 0.908 9 -
46. 40 + 0.9518 1.011 9 0.988 2 1. 146 0 1.175 2 1.220 1 1.218 4 0.910 3 1. 106 1 -
53.40 - 0.797 2 0.896 4 0.890 2 1.038 8 1.160 7 1.291 3 1.384 5 1.252 4 1.4327 +
55.30 - 0.000 0 0.787 4 0.7517 0.983 2 0.945 3 0.999 6 0.961 2 0.782 4 0.972 3 +
67.00 - 0.105 5 0.1653 0.186 9 0.354 5 0.507 2 0.678 4 0.808 0 0.749 8 0.890 2 +
69. 00 + 0.926 4 0.975 4 0.952 4 1.101 2 1.1380 1.204 8 1.273 5 0.978 6 1.258 4 -
73.70 - 0.446 7 0.4857 0.491 3 0.5817 0.563 1 0.618 6 0.673 6 0.621 0 0.707 1 +
74.20 - 0.180 5 0.243 8 0.258 2 0.429 6 0.559 0 0.737 1 0.856 8 0.787 1 0.9229 +
75.50 - 0.591 0 0.613 7 0.5953 0.5557 0.506 3 0.453 5 0.376 5 0.317 3 0.347 3 +
79. 00 + 0.996 9 1.0557 1.049 7 1.191 4 1.216 0 1.289 6 1.597 0 1.468 6 1.192 6 +
82.00 - 0.066 3 0.106 7 0.1109 0.264 4 0.456 5 0.586 0 0.7229 0.5857 0.880 8 +
87.30 + 0.8820 0.884 5 0.877 5 0.897 7 0.937 3 0.960 2 0.990 3 0.848 4 0.954 1 -
92.00 + 0.879 5 0.873 8 0.889 4 1.006 1 0.961 5 0.962 2 0.933 5 0.82538 0.000 0 -

T+ AR - R
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I 5 5 T 56 s A ) e 46 e L 35 50 HPLC 45 4

PRI A 22 5 LR L A B UL 4R TR X 2

. L AN — S BB I . A% 52 00 45 5 7R b fh- R AL 75

— i 200, 1 W, B R B AR L 54 e BB

— —— R PR B AR — ™, T A - 7

s e )| — i R 1 T 05 001 139 B 0 25 B % 4 LAk . LA S 1

; = . 1j — ST B M VR M A T T 5 1 P 3

§73 015 20 25 30 3'::'0 45 % 95 60 65 70 75 80 8'5.9'0‘9'5 Ak A ELAT — R AR S, AR SR ], U5 0 S i A

t/min

B2 iM(1),87%(11) REREEMELE 5 HPLC
Fig.2 HPLC chromatography of extract from Sanguisorbae Radix

and Sophorae Flos at different compatibility proportion

3 WieE4ie

2 SR AL B 5 1) EE EEAT 55 2 — BV o v 24
(730 B2 2= 25 5504 o 56 iy B He e AR AL, H3E L+
AR FR 43 v 245 i B DL B A B e B, Hop
LG PR SR v 2 25 30 R b AN R — R A RO
SEEZM BT A AT o T ORAEIER SR AT S
L PC AR R s T R ST 0, A AR AR U, R N 1Y
rp 2GS 2 IR ST A 0 10 B T R G b AR T
UERYFE & P B AT LUIR YT 2% 95 9 AH L B A5 1Y 24
YR 2 B AR Y A RS R . BT
I, 2 BRI R A T T I R R E T T R
) 280 A5 2 A R B A T R T UE X I Y
LAY o TR T 245 T A 07 35 Ol A5 3y B A
F A 2020 43 e AT B WY eh 2458 5 VR FH & B0 47 R
105 3k AF AR T A A% S 1Y S92 6 24 B L il
2 Y B RS LR R 2 3 ) 2 E
2 22 (h) 2 P A B ) 4% 25 B AR A Bh T B o S 2 1
TR IT 5 A MR v A B AP TN AR SR 1 R AT
FEPE BB TR T T i e EL A T ik B 28 i A3 B
e A b 7 anfar , [] B £ I BE AR AN 1) 559 58 2 58
Ji 7 19 24 B 0ON A R Y7 3 o

AR S T, SR FH BAR 43 A Ak 27 R0 2 W Ak 2
BAR T B, T AR A6 AS R B AR EE , D v
fi EHE CHPLC #5240 DL K % DPPH R 35 Bk 3% 1T
W A8 b, i 1 25 %F o A - AL I B AR AT b . SE 50 45
TR 3 7% b A -4 A6 S TR T AL b G R RN B R T
i, DL DPPH 5 B 38 A 22 5, I o b Ay - 46 7
2:1,1: 1R, DPPH 3 bR 3R 5 A, JH: i o i
WR T o B2 A 15 B, $E7R DPPH 3 B 5 5 55 i
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