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Abstract: Objective To compare the effects of chemical constituents of Citri reticulatae Chachiensis pericarpium and
Astragali radix—Puerariae lobatae radix herb pair from the perspective of chemistry, to study the synergetic effect of
concerted application of it. Methods Six water decoctions with different proportions of Astragali radix, Puerariae
lobatae radix, Citri reticulatae Chachiensis pericarpium were prepared. The fingerprints of the water decoctions were
established with which Citri reticulatae Chachiensis pericarpium mixed in Astragali radix—Puerariae lobatae radix for
different proportions were detected. Principal component analysis was carried out to determine the difference variable
(characteristic peeks) with variable importance for the projection (VIP) >1, subsequently the contents were
determined by HPLC. Results OPLS—DA analysis results of Astragali radix — Puerariae lobatae radix (30 : 10)and
Astragali radix— Puerariae lobatae radix— Citri reticulatae Chachiensis pericarpium (30 : 10 : 5) show that the
difference variables meet VIP >1, which ranking from large to small are: formononetin, daidzein, calycosin, 3°-
hydroxypuerarin, genistin, puerarin; among them, formononetin, daidzein and calycosin are significantly different
in the two groups of decoction(P<0.01, VIP>1.2). Content determination results showed that with the increase of

the proportion of Citri reticulatae Chachiensis pericarpium, the contents of the detected components of formononetin,
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daidzein and calycosin increased first and then decreased, and the contents of them were the highest when the ratio
of Astragali radix—Puerariae lobatae radix— Citri reticulatae Chachiensis pericarpium was 30 : 10 : 5. The content
ratios of formononetin, daidzein, and calycosin in the Astragali radix— Puerariae lobatae radix— Citri reticulatae

Chachiensis pericarpium (30 : 10 : 5) and Astragali radix — Puerariae lobatae radix(30 : 10) decoections were 1.55:

1, 1.39: 1, and 1.53 : 1, respectively. Conclusion Citri reticulatae Chachiensis pericarpium and couplet

medicines of Astragali radix—Puerariae lobatae radix showed best synergistic effect with the ratio of 30 : 10 : 5.
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Figure 1 HPLC chromatograms of sample and reference substances mixture
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Figure 2 HPLC fingerprint of Citri reticulatae Chachiensis pericarpium (CRCP)and Astragali radix—Puerariae lobatae radix in different
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Table 1 The effect of Citri reticulatae Chachiensis pericarpium (CRCP) on 19 common peaks of Astragali radix—Puerariae lobatae radix
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Ay A B C D E F
1 11.43 + 1.50 12.70 +2.17 12.26 + 0.53 10.68 + 1.36 6.78 +0.38" 13.61 + 1.53
2(3-OH BHR%K) 19.05 +5.53 20.80 +3.35 2435+1.30° 22.12+345 12.98 +0.45 20.87 + 1.50
3 18.75 +2.49 20.96 + 3.37 19.56 + 0.43 15.60 + 2.21 9.81+0.39" 19.13 + 1.00
4 2910235 3.18 £ 0.68 3741018 3.05+0.50 1.72£033" 3.23+0.09
SCEMRE) 136.81 + 13.69 136.39 + 14.63 134.46 + 3.39 117.61 £1558°  73.79x292" 151.62 + 14.09
6 33.65 + 8.50 36.13 + 5.84 38.05 + 1.41 32.63 +4.61 18.87 £0.76 38.30 + 0.66
7 3.68+0.78 4.14 + 042 4.81+0.44 3.59+0.44 2.82+0.71" 435+0.53
8 27.10 + 3.68 28.23 +3.41 26.45 + 0.69 22.98 +3.12 13.58 £0.35 2771 + 1.84
9(RTH) 61.77 + 10.43 67.02 + 11.81 64.26 + 1.19 54.57 +7.45 3385+ 1.04" 63.22 +3.73
10 6.70 + 1.88 6.35 + 1.36 6.95 +0.28 543+0.75 329015 7.07 £0.27
11 3.83+0.36 3.68 030 3.74£0.10 3.74 049 199 +0.12" 3.68 +0.20
R AT ) 8.35+ 1.64 11.18 + 1.28 10.32 +0.14 12.20 + 1.83 7.04 +0.18 11.06 + 1.79
13CREARTH) 5.99 + 1.44 7.06 £ 1.17 5.89 +0.22 5.38 + 0.64 341£0.16" 6.41 +0.39
14 1.83 +0.19 2.15+0.24 224 +0.10 178 +0.32 1.00 £0.10" 2.11+0.07
15(FB HE ) 0.55+0.14" 1.01£0.29° 223002 3.86+0.55 413£0.11" 0
16 8.53+1.29 10.14 + 1.95 10.33 +0.36 9.32+1.26 562+0.16 9.03 + 1.45
17CKEHT) 6.80 £0.75 9.80 + 1.48 10.68 +0.11" 926+ 122" 534016 7.00 + 0.43
18 (B &5 ) 2.07+0.51 3.12+0.89 34910327 3471046 1.87 +0.08 1.95 +0.08
19CJEARE) 0.71 £ 0.07 1.09 +0.339 1.00 +0.14 0.750.11 0.46 +0.03" 0.79 +0.17
20(H4HEAER) 1.69 0.49 227+0.81 293+0.03" 2.53+034" 143 £0.03 1.66 = 0.11
20(J1BRIEE ) 126 +0.35 2.97+0.90° 504+0.18" 857+ 1.15" 9.72+030" 0
2(F %) 0.37+0.17 0.84+0.09" 1.55+0.02" 2.87+038" 320015 0
s 5 R4k, P<005, TP<001
PEAN BB AR, TR 2,117 TR (A3 &40 )k RE

VIP[1+3+0]

We Wp We Wp We Wp Wp We We Wp We We We We W W W W 4R 4 4p 0
GREBSE*PgUra-®gIigsen o

Var ID(Primary)
B 5 22 MHFEXNSHNTEE(VIP E)
Figure 5 Variable importance of the 22 common peaks to

grouping(VIP)

HPLC 35 s X B8 A iR A A iore [l — Ok 8
Bof ) g, L IS 1 o Rt 3 AR IR 3 A AR o B sk 1)

K, g LI 6, F&BH BT FE RO K G
I, TWIEER . BAESEEA S E0E T, ik

B L R R
2252 RIS RFEWEC “2.2.27 TR BIRA X

4. 8,
SYHE (X) R A bRtk [mlA

16, 20 pL, LAWEHEIFL(Y) AR . T

P 3 [ 5 75 e B 2k

PEYER, 255 K G AT IT Y=5.18x10°X+4.2x10°,
r=0.999 7, Z&METEF] 0.048 0~0.240 0 ng; LA FH
il Y=4.61 x 10°X- 1.8 X 10*, r=0.999 5, £& % i [
0.024 6~0.123 0 pg; THAER ¥=5.22x10°X-6.8%10°,
r=0.999 6, LALLM 0.015 9~0.079 5 pg.

22.5.3 MEWmEEL WE—HSH CH, KR “2.1.37
TR J5 il A Hb il s, AKRIR <2011 TR gk
S EAE IR 6 4y, IR KEH . BERH
f . TSR AR 2= R U T AR RSD% 43 il J& 0.63% .
0.67%. 0.72%, FIGHAERE AT,

2254 EEMHEE WFE—HASH C W 6y, KR
“2.1.37 TR 7 ik A il A K i A 6y, IR

“2.1.17 IR RS RERE, PR REHIT. BRR
B S AR AR R Y 0 T AR RSD 43 il 2 1.53%
1.80%. 1.14%, FTARFEELZ R

2255 fREMEELE WE —#5m Cc W, KR



PGSR BE 202151 A %3255 1

- 115 -

0.25

0.20 4

0.154

0.10 4

AU

0.05 4

Ll

0.00 4

~

17 18 20
\n ’\n ’\ j\ A I Febh

B4 R

A A

-0.05 4

-0.10

T T T T T T T T T
0.00 5.00 10.00  15.00 20.00 25.00 30.00 35.00 40.00 45.00
min

TE: 17. REHIG; 18, BESEM; 20, AER

T T T T T T
55.00 60.00 65.00 70.00 75.00 80.00

E6 #am. BUENRBRREREMNBRSIEEREL(HPLC)&IEE

Figure 6 HPLC chromatograms of sample, negative control and reference substances mixture

“2.1.37 IR J7 ik gr on A R i W, R
“2.1.17 TR AR AIAE 0L 20 4. 8. 12, 16,
24 h KR AT . SRR T IT., BT .
TR AL 2 10 04 1 A RSD% 43 ) 2 1.05% . 1.69%
2.83%, FRUIMLESERTE 24 h WEUE .

2.2.5.6 JAEFEICRE S SR ILE 2, OIS &
R AR, 43 i) e BR L IR 75 1 114 100% A

x2 MEEKERER(=6)
Table 2 Load recovery results(n=6)

e AR QAR DR S RSD

et
SRBRARST e e lpg 1% % 1%

PNEAEPH 99.05  100.00 197.40 9835 99.47 0.03
99.05  100.00 202.80 103.75
99.05  100.00 198.90  99.85
99.05  100.00 200.58 101.53
99.05  100.00 194.52  95.47
99.05  100.00 19691  97.86
BESEN 3978 40.00  78.82  97.60 99.08 0.03
3978  40.00 7837  96.48
3978  40.00  80.15 10091
3978  40.00  81.32 103.84
39.78  40.00 7853  96.87
3978 40.00 7928  98.76
PR 28.71 2800 5695 100.86  98.94  0.02
28.71 2800 5583  96.86
28.71 2800 5669  99.93
28.71 2800  57.15 101.57
28.71 2800 5583  96.85
28.71 2800  56.03  97.59

FREFIC, TR EETM AR Z XTI, %08
“2.1.17 TR AFEAARE , 05 3 RS i i T AR
IFREREICR, Z5RILE 2,

2257 FEAINGE HUA. B, C. D, E. F2M, K
B “2.1.37 TUT J7 ik 3 il il a5 bl i e, IR IR
“2.1.17 TR ARSI K EAT G, B SR
AL R T E . BRER, WA PR 6]
I, TERIEE . RGHT. BESFEEMN S EEMN
JemEE A, Kb Clh SRR,
CW5H FWPHiesE. Roitfn., B85S
EHI 155 01, 1.39:1, 1.53: 1, 458 IE 3,

3 I'HREEER-ERAXNAEBRIEARPERSESE
R (x+s, mg-mL"'; n=3)
Table 3

Average contents of three components in the

formulations with different proportions(x +5, mg-mL™; n=3)

Bl REHTT SEE el TENIER
A 0.15 + 0.02 0.06 = 0.01 0.04 + 0.01
B 0.21 + 0.04 0.08 = 0.03 0.05 + 0.02
C 0.22 + 0.00 0.09 = 0.01 0.06 + 0.00
D 0.17 + 0.02 0.08 = 0.01 0.05 + 0.01
E 0.08 + 0.00 0.04 + 0.00 0.02 + 0.00
F 0.16 + 0.01 0.06 = 0.00 0.04 + 0.00
3 it
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I 17, U 18 il VIP> 1.2,
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Jo. B REEE LS 1551, 1.39: 1,
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