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Abstract: Objective To establish an HPLC fingerprint analysis method of Zhishi Xiebai Guizhi Decoction (ZXGD) and the content
determination method of 10 index components of the decoction, and carry out the relevant evaluation and analysis. Methods HPLC
method was used to establish the fingerprint analysis method of ZXGD and then similarity evaluation was carried out. Ten index
components of the decoction were determined, the influence of the change of compatibility of medicinal materials on the content of
index components was analyzed. Cluster analysis and other chemometrics methods were used to analyze the relevant
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data and evaluate the impact and value of quality control related indicators of ZXGD. Results The similarity of 10 batches of
samples ranged from 0.376 to 0.990, and that of five batches was more than 0.9, which indicated that the similarity of 10 batches of
samples was quite different. In 10 batches of samples, S1, S2, S3, S5, S6, S8 and S10 were in one group, S4 and S9 were in one
group, S7 was in one group. In this study, 30 characteristic peaks were calibrated, and principal components 1—6 was the main
factor affecting the quality evaluation of medicinal materials. Among the 30 characteristic peaks, peak 21 (neohesperidin), 26, 29
(honokiol), 3, 23, 17, 30 (magnoloal), 5, 24 (coumarin), 28, and 7 were the key components. The results showed that except quercetin,
the other nine components had good linear relationship, precision, stability and repeatability in the range of mass concentration.
Different compatibilities could increase or inhibit the dissolution of related components in medicinal materials. Conclusion The
HPLC method can be used for the simultaneous determination of ten chemical components in ZXGD. The method is efficient,
accurate and reproducible, and can be used for the quality control and evaluation of ZXGD.

Key words: Zhishi Xiebai Guizhi Decoction; HPLC; fingerprint; chemometrics analysis; synephrine; quercetin; cinnamic acid;
magnolol; naringin; adenosine; coumarin; hesperidin; honokiol; neohesperidin; principal component analysis; quality control; quality

evaluation
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Pl &%t: 0~5min, 10%~15%Z./E; 5~10 min,
15%~20% Z. i ; 10~15 min, 20%~30% Z.Jif; 15~
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N R EN 1.0 mL/min; K05 K 283 nm;
FEH 30 °Cs bR 10 pl. HEIRESHECK T 4500,
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Table 1 Ten batches of ZXGD
T HHSE B KR A HaR
S1 20180114 171101 180201 20180418 20180504

S2 181220 180926 181211 180601 190309
S3 170501 171201 180701 170601 170101
S4 6100103 160501 181204 2017070 31810020
S5 170812 181115 20161111 20181017 180719
S6 180914 150521 190227 170421 181123
S7 181220 181115 180201 20181017 170101
S8 170812 171101 180701 2017070 20180504
S9 20180114 150521 20161111 170601 180719

S10 180914 160501 181204 20180418 190309
3
5
P I 910
o 5 10 15 20 25 30 35
t/min

1-IRH 2-Edpbk 3-MhEH A-BEEF SR 6-FUEK
T E 8-HEER 9-RUTANG  10-5ANY, &7 [

1-adenosine 2-synephrine 3-naringin 4-hesperidin
6-coumarin 8-cinnamic acid

5-neophesperidin 7-quercetin

9-honokiol 10-magnolol, same as figure 7
1 ZXGD RB&XH AR HPLC
Fig. 1 HPLC of ZXGD mixed reference solution
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Fig. 2 HPLC fingerprint of 10 batches of ZXGD and its control fingerprint (R) and common characteristic peaks

2 10 #it ZXGD $RLENEHRMEITNER
Table 2 Evaluation results of fingerprint similarity of 10 batches of ZXGD

35

0

. HHABLEE
i
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1.000 0.854 0.961 0.135 0.969 0.241 0.135 0.143 0.117 0.912 0.914
S2 0.854 1.000 0.950 0.178 0.942 0.291 0.188 0.203 0.202 0.962 0.941
S3 0.961 0.950 1.000 0.170 0.995 0.277 0.166 0.170 0.125 0.978 0.961
S4 0.135 0.178 0.170 1.000 0.168 0.974 0.932 0.955 0.840 0.330 0.414
S5 0.969 0.942 0.995 0.168 1.000 0.277 0.168 0.172 0.118 0.976 0.960
S6 0.241 0.291 0.277 0.974 0.277 1.000 0.972 0.979 0.882 0.432 0.520
S7 0.135 0.188 0.166 0.932 0.168 0.972 1.000 0.980 0.888 0.323 0.417
S8 0.143 0.203 0.170 0.955 0.172 0.979 0.980 1.000 0.927 0.328 0.428
S9 0.117 0.202 0.125 0.840 0.118 0.882 0.888 0.927 1.000 0.258 0.376
S10 0.912 0.962 0.978 0.330 0.976 0.432 0.323 0.328 0.258 1.000 0.990
R 0.914 0.941 0.961 0.414 0.960 0.520 0.417 0.428 0.376 0.990 1.000
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3 10 #HFERFFEEREREIFEXTIEER (n=23)
Table 3 Relative retention time and relative peak area of 10 batches of samples (n = 3)
5 te/min FATVRITR
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 RSD/%
1 2221 0014 0.097 0.056 15.612 0.029 2.629 36.313 9.061 24.650 0.108 137.10
2 2422 0.002 0.024 0.024 2470 0.005 1.269 15.639 1.653 10.399 0.026 163.02
3 2522 0.007 0.042 0.018 8.820 0.006 0.126 2.433 1.606 1.000 0.046 184.10
4 3.025 0.039 0.064 0.039 9.332 0.029 1.276 16.216 4579 10.814 0.061 131.04
5 3974 0.010 0.018 0.009 2.980 0.007 0.497 1.945 0.990 2,567 0.011 122.86
6 4925 0.013 0.026 0.019 2.831 0.007 0.350 10.100 0.819 3.731 0.019 169.90
7 6.417 0.005 0.011 0.002 0.327 0.002 0.125 0.773 0.145 0.496  0.003 132.92
8 6.643 0.008 0.010 0.013 1409 0.011 0.245 2.464 0.437 1.132 0.013 138.15
9 6.918 0.002 0.011 0.017 2.267 0.024 0.450 10.021 2.772 0.875 0.038 179.08
10 8.485 0.035 0.040 0.062 4912 0.085 1.859 51.629 7.628 2205 0.145  220.38
11 10.051 0.005 0.010 0.013 1581 0.010 0.359 6.605 1.079 5.897 0.019 154.50
12 10.426  0.002 0.011 0.007 0.827 0.004 0.108 1.306 0.180 1.032 0.008 137.15
13 11.011 0.045 0.010 0.090 12.831 0.102 2.448 33.931 6.670 0.765 0.131 179.00
14 12.718 0.011 0.017 0.021 1.059 0.014 0.265 2.873 0.588 1.090 0.018 144.76
15 13.320 0.016 0.026  0.028 0.399 0.014 0.141 1.997 0.570 0.447  0.023 158.19
16 13.671 0.031 0.007 0.005 1951 0.007 0.458 6.014 1.353 2929 0.010 145.09
17 14.129 0.018 0.193 0.196 3.588 0.087 0.168 9.636 2.217 2.166  0.180 154.68
18 15480 0.103 0.215 0.097 12.686 0.093 3.865 62.948 14.838 38.966 0.158 150.81
19 16.066 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00
20 16.457 0.025 0.275 0.058 52257 0.055 8313 120.296 34.967 77.716 0.248 135.44
21 16.952 0562 1.755 0.963 1295 0928 1.238 2.729 0.942 1555 1.210 43.25
22 17.636 0.015 0.006 0.007 0.331 0.014 0.070 1.849 0.120 1540 0.011 166.41
23 18.588 0.020 0.001 0.001 0.167 0.002 0.084 0.433 0.172 0.484  0.001 126.97
24 20.310 0.054 0.021 0.008 1.393 0.009 0.374 1.698 0.335 2.083 0.013 127.54
25 22915 0.029 0.022 0.019 6.059 0.019 1.239 6.880 1945 10567 0.046 133.93
26 24479 0.019 0.009 0.018 0.452 0.048 0.094 1.162 0.278 1.127 0.045 132.56
27 25.861 0.092 0.101 0.181 50.247 0.046 7.037 83.440 21435 18902 0.391 145.95
28 27.652 0.017 0.011 0.013 4646 0.011 0.605 2.938 1.515 5.357 0.043 129.64
29 32.564 0.045 0.004 0.003 0.642 0.009 0.043 0.790 0.293 0.687  0.003 123.23
30 33.670 0.005 0.005 0.003 0.836  0.007 0.038 1.144 0.347 1.213  0.004 133.25
PRI FL R S R R UK. 2%, ST HMENEE 3. RIIEREY, %
25 WEHWEFHESH HERE 25 2 A7 — i I 2 57, HED ZXGD HHE 4L
251 THRAH(CA) LIRFSRIER ZXGD HPLC I3 AT i 5 HC AL s 24 b 1 SR U5 R i A 5%
FROUERE R 30 ANMFFIEIE G T RBUNERIE, 23] 10X 252 EH 5 (PCA)  PCA B 14 Kk F4 4k,
30 B JE AR HAm HE I (3% 3D, d5 1] SPSS Statistics 24.0  DAHERRARZ UG BRI HAH B ESMEE . AL

M HeEAT
BT B I BE, 0 R AT SRR

HX >4
Rk

B, SRAALEIERE, B

B, 45k

DL 3. MATAT DL IR, 10 FIeAE b B 3 2K, S1~
S3. S5. S6. S8. S10 KN 135, S4. SO BNH

0¥ 10 HEFESG 30 AMRFIEIEIEHIAL SN SPSS
Statistics 24.0 #3347 PCA, {15 H % REUERE
FRIEER T Z 00 E, I DRFIEE KT 1 AbsE,
PEEUH 9 N FERSY, SR NE 4. TEEEN 9 AN F



¢ %% Chinese Traditional and Herbal Drugs #551% 2 98§ 202055 A + 2453 «
- 5 HEEMETHEENE
s 0 5 10 15 20 25 Table 5 Factor load matrix after rotation
o | v B
<o 1 2 3 4 5 6
o L 1 -0286 0774 -0480 -0.004 0233 0.156
2 -0111 0564 —0613 -0.144 0423 0.153
1 3 0238 0222 -0097 0017 0863 —0.172
52 ;li 4 0274 0225 -0215 -0.172 0835 0.280
58 5 0053 0048 -0028 —0507 0682 —0.187
S4 6 0443 0128 —0480 —0.051 0072 0.545
s9 7 0377 0229 -0055 -0531 0422 0.441
s7 8 0851 —0.008 0312 0280 0021 -0.132
El 3 10 #tH RN EER L S THIRCRE 9 0109 0336 0175 0889 0012 0.067

Fig. 3 Dendrogram of fingerprint cluster analysis of 10
batches of samples

x4 FHHESRRAEREE

Table 4 Contribution rate of eigenvalue and cumulative

variance
TR RHEE T ETTEREY RBUTETTRE %
1 9.549 31.831 31.831
2 6.365 21.216 53.047
3 4.986 16.620 69.667
4 3.171 10.572 80.238
5 1.982 6.607 86.846
6 1.840 6.133 92.979
7 0.914 3.046 96.024
8 0.763 2.544 98.568
9 0.430 1.432 100.000

A, BT 6 ANEUTRFIEE R T 1, Bty Z= Tk
A 92.979%, Kk ZXGD K2 A4 vl LAfRifk A
6 ™ E R AT ST

T Je R ARV DR - 47 e 4B R AR 5, 437 LA
Kl 4. BRPEE AT 5, 1§ 8. 12, 14, 15, 17, 19,
21 CHFE ) EERr 1 EAREEAT (CLE AT
#AGHE KT 0.8 1, FIFD; 0§ 16. 23, 24 (HFER)
FEEMS 2 FAR A 1 29 (FIEAE ). 30
UEFNE) fEFE RS 3 EE R E#Em; 169, 10, 13
X 4 AR E W 3. 4 FEFERr 5 B
A g 18, 25 (REZER). 28 fEERS 6 I
A B R AT -
25.3 /b FeHH 5 (PLS-DA) N TH
Lf 3 A 10 HURE S 2H IR 22 5, ARSI N 10 bk
i ) 30 MRFAEIEUE AR 3N SIMCA-P14.5 B4k

10 0.183 0.118 0.019 0.876 -0.208 0.200
11 0.010 0.699 -0.125 0.036 -0.652 -—0.015
12 0.808 0.388 —0.045 —-0.195 0.342 0.179
13 0.278 0.024 0200 0.851 -0.127 -0.271
14 0939 -0.032 0.171 0.214 0.009 0.039
15 0942 -0.135 0057 0.071 0117 0.154
16 —-0.373 -0.896 -0.028 —0.074 -0.207 0.053
17 0924 0218 0029 0.103 0.206 0.130
18 0.098 0303 -0.086 —0.177 0.004 0.817
19 0.846 -0.306 0.418 0.056 0.022 0.047
20 —-0.670 0.558 -0.330 —0.030 0.250 0.229
21 0.869 -0.002 0.311 -0.063 0.247 0.215
22 0.487 -0.427 0649 0.088 -0.322 —0.031
23 —0.021 -0.958 0.060 —0.203 -0.145 -0.046
24 0.178 -0.902 0.090 —0.347 0.016 0.025
25 -0.139 0.077 —-0.090 —0.407 -0.149 -0.819
26 0.527 -0.059 0682 0.351 -0.168 —0.203
27 —0.096 0.174 -0.607 0.561 0.346 —0.396
28 0.018 0.078 —-0.120 0.049 0.223 -0.867
29 0.243 -0.111 0935 0.185 -0.059 0.028
30 0.257 -0.012 0932 0.017 -0.004 0.123

AT PCA 133 PCA 1377 B (& 5-A), FikAT &
PR A J7 1% PLS-DA B9 4T, IRIFARIARA

MASASFERERE 5 aT LA H, 10 HERE S 40 3 41,

SERE. DRI Z WA E—EER, X
HIZiMRIEAR, HrEsmns Gahg —gX
Slle NiE—D UL & AMRIE AR = 2 RN, 4G
TEEEERE (VIP) %, MikS8REh 5%
SRR . G5B EL VIP>1.0 A8 EAE b
#E, ikt TR AR S B E I ) 10 AR,
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Fig. 4 Thirty characteristic peak loads
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S8
2 @54

t2]

E
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2 S
S10

= o (o 8%
= S6g

)

_4,

15 5 5 15

t[1]
B 5 10 #t4£&H PCA (A). PLS-DA (B) B4 &
Fig. 5 PCA score chart (A) and PLS-DA score chart (B) of
10 batches of ZXGD

FLREA KM ORI 210 CErds Bz 1) 264 29 (FlI
JEAME ). 3. 23, 17. 30 (JEFME). 5. 24 (FH
). 28 F1 7. HAEAT B 6-A (a1 4 st
R LAMEEY, i, 30 1) 5T
BRECRD, VIP B LI 6-B.

26 ZXGD tZERHEEME
26.1 MIRRFLE X “2.27 TUT MRS g%
BTS2 %) Rk 6 Ik, BEIRTREREAR

[ FRI G IR VAR, 4% “2.17 TR HPLC 45 F ke Sy
Bro BEARER (XD A8l s ot Bt i () AN [) o &k
B, PAsFR (YD RUuETm ARGl ARl 4. SR E
71N, 10 Fftod HE S PE AR R FIR BEVE R N 26 MR R IR
Ufo LRMETTHE. LRVEVEI ARG RE (), WK 6.

P TR o o [ R T
OCOMMMN~NONSONMNIONOMOONLONATANONO O
NN N—=™M NN —N - —ANN A AN —

Var ID (primary)
E 6 PLS-DA #HTTE (A) MERMRTY VIP E (B)
Fig. 6 PLS-DA load map (A) and VIP map of differential
marker (B)

2.6.2 FEEERL R HUE — IR A I TR
PRI WLER 6 T HE Sl BRVR A5 By TR R D, 4%
MR “2.1” TR HPLC %4, HEE M 6 K. THHETE
B A3V THIAR (1) RSD B 43l MR 0.82%. < Ak
0.88%-. #lZ1F 0.61%. FERZHF 1.28%. B f
0.94%. 7 &2 2 1.09%- 4t 7 & 1.03% FEFZ R 1.11%-
FUEFNT 1.20%. JEAMEY 1.20%, ZRAAICESHREHE
K47,
263 HEEMWRE #%EJ7TERIEHGK ZXGD
2ok (S, F% “2.3” TR FATHI % 6 Mtk
WA IR THERLFRRR L TR B IR
RSD {# 73 I 9T 2.52%. “F Fhbk 1.06%. Az tF
0.07%. R 2.22%. FifEEH 0.12%. FE &
0.35%. itz 2 CREEHD . FEEEE 0.21%. AIEAR
M 0.91%- JEAMEY 0.94%, 25 5 RSD 154/ T 3.0%,
o Er EA I ER
264 foEtRE  #%EJTERREEHLIR ZXGD
Zip (S, % “2.37 TR vk &l Mvs s,
SWIZERCE 0. 24 4. 8. 12, 24 h JFHEREHT. it
S VEIETIAN RSD B, 73 IR 1.95%. F ik
2.10%-. HhBZE 0.07%. BERAF 2.57%. B R E
0.53%. HFEZE 1.16%. HitfE CREH). HEFR
0.43%- FHJEFME} 1.93%- JEFME} 0.85%, 3K H] ZXGD
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#*6 10 MERROLMEEVIHIE

Table 6 Linear regression equation of 10 index components

D% Xof Lt REVRT SR B /(mg-mL ™) LRI TR r LRSI/ (ug-mLY)
Jip 0.0135 Y=92 765 X+39.848 0.999 4 0.422~13.5
F Ik 1.755 Y=525.73 X—18.479 0.999 6 109.0~1 755.0
il as 10.795 Y=5417.9 X+22.788 0.999 7 5.3~10 795.0
P R 0.680 Y=12 836 X—410.5 0.999 4 42.5~680.0
BRE HH 5.675 Y=8520.2 X—1468.5 0.999 5 355.0~5 675.0
HEER 0.130 Y=53 653 X—184.91 0.999 6 8.1~130.0
i 0.364 Y=2603.2 X—20.088 0.999 7 22.8~364.0
T R 0.179 Y=49 448 X—238.85 0.999 6 11.2~179.0
HEF 0.075 Y=8239.3 X—13.296 0.999 5 4.7~75.0
JEF Y 0.080 Y=5039.9X—9.170 8 0.999 8 4.5~80.0

R AL B, AR LR 12 S 2 bR i 2

Naringin was treated separately, and the standard curve was drawn after 12 times dilution

BRI VEAE 24 h WIEAFAE

2.6.5 MIFERENSCRIRLS  SPATRREC A& Fa bR s
SEM) ZXGD 258 (S1) 1.02 g 3L 6 17, 2 HilkE%
IINBRTE . Pk, MR E . RERE . BTRE R
HOER. MR HEER. MENE. EAmEE
CIIN LI it i 8 oy & &, RS HA OB 3 m
ANZ1 1.1 mg), % “2.37 TURFATHIE 6 4 ket
WA, 1% “2.17 TN HPLC & T oM, it
SR, SRR SEIRAR. M. R,
Wk E . BEER MR IR, AN
JEEANY B~ 251 A [l W28 93 7 8 97.07%. 96.58%
97.32%.97.40%.97.82%.97.80%. 114.20%. 96.87%-
96.53%-98.36%, RSD 73714 2.35%.1.52%.1.12%.
2.22%.2.28%. 1.64%. 3.03%. 1.56%-. 1.56%- 2.10%.

H T ZXGD % iy & sl e it i i, HAHE
FAESP AT 10 FURE 5 48 S0 2 A R R A R 2%
PLAEXT 10 HURE S AT Fa s B A 2 e, FEXS 4T
ZiMANERZG M B PERE AT S R, @ R
FIFES S EZESR, VPR ARE B R R,
HET 53 BT 85 23 0 H8 b B2V HA RIS
2.6.6 10 fILFEMTRIRALT S EIE 1% “2.6.17 T
TIEIR 10 ANEAR L U8 B I (AR T ARE B T
HEHyEE, GRNET.

B 7 AT, TESCIG AT, 10 A S sk
REATIU BN R Ko BT LR 10 HURE L IE 2 2 g
(R E) & LR IL, BARS AN &=
ZEFAXT N (RSD<<2.54%), {H4H[A] & & i m i
S1 (64.483 mglg) S5& &AL (0.022 mg/g) S7

Z A ZE Tk 2 931 5. HhAh, 5 10 HLRE Skl
P E P SR L, MRS EEY, BT
rRNA AR MR SRR, BT EN
FHXT L i o FIRBIF AT B 10 HHRE Fh 2 [AIAEAE S B2
5, XATRE SAMRE. FESAR, MRS58
TR . SRS, LRI R
. BRZGMEATERE T & ZXGD JF 5 10 ANMERR K
oy EllE .

26.7 HMITETT 10 ANEAR R G B R T
DL S1 HERZIM AbRUEZ A, 42507 B0 E 2,
2 “2.37 WUN IS A& ZXGD JiJ7. Hbky
PRI B A S, RN B34, % “2.17
TR HPLC 25 -ERE 20 #T , 1 3% AR BE e (] AU T A
HHE . I H SPSS Statistics 24.0 2 ik Ei#AT
Geitort, T Z AT A o K58 AT AN [FRE i [R]
BER. SRNES. 9, AILKILET.

SCHRER B, FRSE. JEAb. FEAE 2GR I LA
FAENFRIR A 0 ST B 28, AHIF 5 BT R IW 2
P25 A M UE N SE s A 4 e 4 IR oR, 2t
Fié (P EZ ) 2015 FERAHCHEE . HH# 8 1T
A, AR MR T 2% (0.378 mglg), Tfii
JEAN. REREZGHE . ZXGD RAER M &,
AHEFCATR RO ISR RA LG
S R R AR RS R EE R R . 3R 9 Bl BoRTE SR
G A R A A 3%, RBHTE S0 2%
TEEA S R JEANIAE B2 A EC AR BRI T R
(P H o AHIEFL s SnT LAY E i e 2 7 25 M A
MARZIM P2t s, Rl R, EWRE
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x®7 10HEFRERERRIZE (n=3)

Table 7 Contents of main index components of 10 batches of samples (n = 3)

W5 JREF/(mggt) RSD/% ¥ Ih#k/(mg-gt) RSD/% #il 2 H/(mg-g™) RSD/% #H/(mg-g™) RSD/% 5 i H/(mg-g™t) RSD/%

S1
S2
S3
S4
S5
S6
S7
S8
S9

S10

0.132 2.24
0.170 1.02
0.118 3.39
0.155 1.05
0.067 2.22
0.154 2.57
0.172 3.09
0.172 2.60
0.164 1.79
0.158 2.07

4.487
8.211
9.902
5.054
3.013
14.244
14.130
6.292
13.241
7.393

2.19
0.07
1.05
2.79
1.88
1.50
1.43
0.96
1.10
0.35

64.483
32.852
40.408
0.117
45.735
1.032
0.022
0.285
0.055
27.297

0.06
2.44
2.30
2.20
128
151
1.68
0.71
0.09
2.54

2.446
4,137
1.444
4.404
1.521
4.174
4.780
5.476
4.386
3.220

0.08
117
161
0.82
0.61
3.21
2.24
2.55
0.73
1.00

27.003
37.621
26.252
2.849
28.383
3.528
2.850
2.906
2.821
22.714

0.02
2.03
0.39
3
0.88
141
2.79
0.87
1.92
117

WS FE H/(mgg™t) RSD/% it K/(mg-gt) RSD/% #E 2 #2/(mg-g ™) RSD/% FEAMH/(mg-g™t) RSD/% JEANH/(mg-g™) RSD/%

S1 0.415 0.48 E N A — 0.239 0.84 0.814 0.99 0.601 0.65
S2 0.122 0.19 E N A — 0.152 1.33 0.104 1.78 0.210 3.01
S3 0.078 2.52 E N — 0.157 1.70 0.093 1.35 0.169 1.68
S4 0.079 0.92 E N — 0.193 1.15 0.100 2.74 0.188 0.79
S5 0.066 1.39 A H — 0.167 2.12 0.279 2.77 0.374 2.10
S6 0.094 0.07 A H — 0.218 2.90 0.055 0.52 0.071 0.22
S7 0.069 3.00 A H — 0.139 0.61 0.069 0.06 0.132 1.29
S8 0.065 1.20 A H — 0.148 1.03 0.090 1.32 0.153 0.70
S9 0.079 1.55 A H — 0.213 1.09 0.079 0.25 0.183 0.35
S10 0.087 1.13 A H — 0.207 0.94 0.083 111 0.136 1.02
A B 35 C D ‘
3 1
2
3 |
4
6 8
1 4 63 910 12 78 010 35 1 6
15 25 35 5 15 25 35 5 15 25 35 5 1 25 35
E F G 3
1 5
4
1 3% g 0Ny 35 b 6 8 10
15 25 3% 5 15 25 3% 5 15 25 35 162 3 112
H 3| 3 J 3 K 5
5 5 5
12 4 64 90 2 i e 90 12 4 68 I 4 6 g 010
5 15 25 3 5 15 25 3B 5 15 25 3B 5 15 25 35
t/min

A-ZXGD B-#isE C-F D-Hift E-EA F-AEEE G-BRHSE H-GREEA
A-ZXGD B-Citrus aurantium L.
F-Trichosanthes kirilowii Maxim. G-lack of Citrus aurantium L. H-lack of Allium macrostemon Bge.
J-lack of Magnolia officinalis Rehd. et Wils.

C-Allium macrostemon Bge.

D-Cinnamomum cassia Presl.

EREERE  J-RJEA  K-hARRE

K-lack of Trichosanthes kirilowii Maxim.

Bl 7 ZXGD &% (S1)- BRIRZM AR HPLC &
Fig.7 HPLC of original formula (S1), single herb and negative samples of ZXGD

E-Magnolia officinalis Rehd. et Wils.

I-lack of Cinnamomum cassia Presl.
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#*8 ZXGD (S1) 58Ik#AM 10 M NS EEREK (X+s,n=6)
Table 8 Comparison on contents of 10 components between ZXGD (S1) and single herb (X £ s, n=6)
B JiE s/ (mg g ™)

" it Ak i g 5 A A
RSk 0.077£0.002" 3.698+0.26 110.997£0.791" 6.972+0.114" 57.869+0.481"
#E 0.060£0.004" 1.248+0.441" 0.083+0.007" — 3.315+0.004"
B 0.007£0.002" 0.399+0.091" 0.072+0.055" — 2.939+0.024"
JEAD 0.039+0.015" 2.303+0.703" 0.141+0.090 — 3.232+0.010
TR 0.114+0.033 9.273+1.977" 0.138+0.125" — 2.96740.033"
ZXGD 0.13440.003 4.466+0.098 64.47240.040 2.448+0.002 27.001+0.006
e B9/ (mg-g ™)

" FOE ik i Fe iR A8 AR
FASE 1.213+0.015" 0.378+0.007" 0.086+0.001" 0.181+0.086" 0.143+0.021"
3 o« o . . .

T 0.386+0.015 — 1.250+0.010" — —
JEFb - — 0.100+0.001" 0.843+0.227 1.466+0.339"
R o« o . . .
ZXGD 0.41540.002 — 0.23940.002 0.80840.008 0.609+0.004
55 ZXGD Mt: "P<<0.05; “—” TRk ERISKIIIR, % 10 F

"P < 0.05 vs ZXGD; “— indicates not detected or not up to the detection limit, the same as in table 10

%9 ZXGD (S1) SHAMIAMHERESEERILE (X+s5,n=6)

Table 9 Comparison of content difference between ZXGD (S1) and negative samples of deficient herbs (X £ s, n = 6)

i HU(mgg™)

-
F et SRtk Mgt e p 1 HH A
ERAR T B PR 0.066 +0.025" 3.547+2.152 — — —
R B PR 0.20440.056" 7.600+0.771" 70.855+ 0.672 3.10610.146 30.037+0.198
ERATA B PR 0.17540.045 5.68042.210 55.738+17.425 1.866+1.276 22.887+7.803
R SRR B P 0.10440.043 5.98142.046 57.625+ 2.490 1.35440.134 24.518+1.654
ERAT L B PR 0.04940.015" 4,038+1.316 67.638+ 8.353 1.966+0.963 28.950+2.316
ZXGD 0.134+0.003 4.466+0.098 64.472+ 0.040 2.448+0.002 27.00140.006
B FiE 5 H/(mg-g™)

" HU% Tt FE R A AL 7
BRARSZFIIERE 0.135+0.010" — 0.296+0.013 0.209£0.029" 0.403+0.100"
R EHE I RE 0.448+0.022 — 0.252+0.006 0.195+0.066" 0.321+0.108"
SRR I ERE 0.319+0.100" — 0.031£0.004" 0.21140.007" 0.353+0.061"
GRJFFNGIIERE 0.407£0.020 — 0.302+0.010" — —

GRS R I RE 0.418+0.056 — 0.290+0.015" 0.251+0.016" 0.51040.149
ZXGD 0.415+0.002 — 0.239+0.002 0.8080.008 0.609+0.004

TRt E R W T RS I
FRER RN AT, TEEALIE 5 1077%
FFAIESS.

WA 8. 9 IETTRIL, ISP, K3

STTHPIRE . IR, HERER . ANE AN A
& EIm, HREWRD SRR 55 A4
b, 05 B Al A AR ) £ R B R
s SEERCETRANEL, A B8Ry e B R R



* 2458 -

¢ %% Chinese Traditional and Herbal Drugs #551% 2 98§ 202055 A

b, BRECSRINEARBS GEWARENREN: 5
JEANGAE AR LG, B AN AR AN A e D
bb, IR HRRS S EY AR 5%
ML, ShHE R ERE—Y, HRmRS
=

SRS AR, 07 o R R RS
A, HRBRE BRI ER N, HALR & R
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BRA%; SHER 2R ARG, 57 P R A 9 bR
G, LR EAMN: SEEFZM A,
B &R SAER R MBS B (FH
MR, (HIARE, SEAEREZAMAHL, 2
IR FIpAR. R, FEA S B
AT, HARRIIEWED . XRS5 R
TRE R BRI A T AR R s B AR T
AN« JEANEY BV s AEA 32 B0 R AN S
MREGH P2 AR BRASVE s JEAMM PR 1] 1 =% 3R AR
FERR I s FEAREA R T IRTE . Fapbk. RERCEF.
AT AN, TAR T HERSEH .
3 g

AW 55 %8¢ 254, 260, 275. 283, 290. 360 nm
HAE T & BT VETY S TR S O, ZRAVEE, i
B 283 nm {E ARSI A IR K s EEBOK-AN A B
i FA AT 0. 1% B R /K I - LG I A B ROR, 45
WoRIER 0.1%WE R KA W - £ TG I BECRIEFE S VK
5 B3 R 55 K Y

2 h 2R v 2 S s i P -3k R AT
FARRNH) 2 . RN IERTRECEE 1
Bl b, A2 Em R G N 2 iR R,
K — 8 bRt R 2552 5 BEAR R IEEAT RAE, 3T
R A A 2 1 Bk e 2o,

TEARM A, EEIG M A, RAEE
I3 B0 A [RIE ORI SR 245 4 il £ 1Y) 10 4tk ZXGD 1)
TRGUEE AT i, RKIAHERI KBS, 46
TRPRR I S EME S R, AT LA HI AN [R] 7~ 1 24
MIRERI S . KA PCA L, ik SEHEE A
S RZE T 6 AR N 30 ANRFAIEUEEAR B H Ok
B, W14, 15, 16, 19 GHiBZH). 22 SR uheEdit
) 22 S o PR o A B /s — i, M\ 30 /M
TRV T 11 N2 SeAn W, BB TR R
FUEANG . AN FI A 2 4 AN o5 45 Rz mi
K, HARIEFHE LC-MS. NMR AT Bt
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