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Quality evaluation of Suanzaoren Decoction by integrating fingerprint and
quantitative analysis of multi-component
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Abstract: Objective To develop the HPLC fingerprint combined with multi-component content determination method to
comprehensively evaluate the quality of Suanzaoren Decoction (SZRD). Methods Chromatographic separation was operated at
30 ‘C onaPhenomenex Cis (250 mm x 4.6 mm, 5 um). The mobile phase consisted of 0.1% formic acid (A) and acetonitrile (B) for
gradient elution, and the flow rate was set at 1.0 mL/min. Mangiferin and spinosin were chosen as reference peaks under detection
wavelength of 282 nm and 335 nm, respectively. The drift tube of ELSD was set at 105 ‘C with the nebulizing gas flow rate of 2.5
L/min and jujuboside A as reference peak. Similarity evaluation system for chromatographic fingerprint of TCM was used to evaluate
the similarity of 10 batches of SZRD, and a quantitative analysis method of SZRD was established by HPLC-DAD-ELSD and applied
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to determine 10 batches of SZRD and 10 batches of SZRD commercial products. Results The average yield of 10 batches of SZRD’s
dry extract was 21.57%. Five and four common peaks were calibrated in HPLC-DAD fingerprint at 282 nm and 335 nm, with their
similarity ranged from 0.907 to 0.999, from 0.926 to 0.999, respectively. Four common peaks were calibrated in HPLC-ELSD
fingerprint, and the similarity ranged from 0.946 to 0.999. All the calibration curves showed good linearity with correlation coefficients
() no less than 0.9959, the average recovery was 93.69%, and the average RSD was 2.04%. The content of neomangiferin, coclaurine,
mangiferin, isomangiferin, liquiritin, spinosin, ferulic acid, 6"'-feruloylspinosin, isoliquiritin, timosaponin BIL, jujuboside A, jujuboside
B and glycyrrhizic acid in 10 SZRD commercial products in different dosage forms were 0.30—3.38, 0.02—0.20, 0.27—6.04, 0.33—
1.38, 1.54—12.02, 0.16—0.87, 0.16—1.27, 0.04—0.35, 0.25—3.12, 3.66—20.92, 0.36—0.98, 0.32—0.89, 4.90—36.37 mg/g,
respectively. Conclusion The results indicated that the new approach was applicable in the routine analysis and quality control of
SZRD products. The study might provide a basis for quality control of SZRD, and further pharmacokinetic study of SZRD in vivo.
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Table 2 General information of 10 different Suanzaoren Decoction commercial products
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Table 3 Information of 10 batches of Suanzaoren Decoction
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Fig. 1

Decoction (A) and mixed reference substances (B) at 282 nm

HPLC-DAD chromatographs of Suanzaoren
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Fig. 2

Decoction (A) and mixed reference substances (B) at 335 nm

HPLC-DAD chromatographs of Suanzaoren
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Fig. 4 HPLC-DAD fingerprint of 10 batches of Suanzaoren
Decoction (S1—S10) and its reference fingerprint (R) at 282
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Fig. 5 HPLC-DAD fingerprint of 10 batches of Suanzaoren
Decoction (S1—S10) and its reference fingerprint (R) at 335
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Fig. 6 HPLC-ELSD fingerprint of 10 batches of Suanzaoren
Decoction (S1—S10) and its reference fingerprint (R)
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HEATERYEIRNA, 23 Sl 2t b 4 1t 26 15 B AH OC HR %L
MG, $=EMt R 3 THE 13 FrBhapsr 1)
R BR, J2fE MR 10 THE 13 Fhda s s 1€ &
PR, SRR 4. 13 Fhdebs i 7% B B EIREE
Bl A 21 G R I5 R 4F

253 FEEEEE FEEWELE —IRA X I VA
10 uL, #% “2.37 O N ik 2k SR 6 I, itk
6 UGHAEH 13 FpdabR R FIETIAR, TR AR
RSD ff, NHWIHE; 5 2. 3 KA —REA
XTSI 10 uL, FZAHEI SRR, RERE
SEHERE 3 UK THE 13 MRS B B I TRIAR RSD 1H,
NHEREERE . s558 (R 5) R, 13 FkssHW.
H [A45 % % RSD {51/ T 3%, AXASFE % T R I -
254 ROEMESR WRECHE TR (S6) £ 0.2
g, % “2227 BRI iEml & A Ew, TR T
BCE 0. 3. 6. 9. 18, 30h J5, % “2.3” Wi F ik
SAFIERE A, $EHCLAE 282, 335 nm T A,
W 13 Pl RN E K I AR, I SME
SR S, 15 RSD fH, SR WK S. 4
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F4 BHESBEESEE. HXAR. LMEEE. KNRMESR
Table 4 Regression equations, LOD and LOQ of 13 compounds
Febr Loy EYEp r MEYEE/(ugmL™)  AIFR/(ug'mL™)  EER/(ug-mL™)
[Nt SE Y=6965.4 X+49.131  1.000 0 0.80~64.00 0.25 0.80
TR Y=11189X—2969.6  0.999 9 1.00~80.00 0.30 1.00
L5 21, Y=5800.3 X+2719.5 0.9959 0.50~10.00 0.10 0.50
RTRE Y=8974.1 X+1206.6  0.999 7 1.25~25.00 0.25 1.25
HE Y=16067 X—1068.3  0.999 9 0.40~24.00 0.15 0.40
W Y=22593 X+17.87 0.999 8 0.65~52.00 0.20 0.65
g7 Y=43 771 X—6577 0.999 9 1.50~30.00 0.10 0.30
6"-BIEREE R Y=26113X—18527  0.9999 0.625~12.50 0.04 0.12
SR Y=29926 X—1036.8  0.999 9 0.60~12.00 0.04 0.12
HBEET BI Y=1.64 X+4.79 0.998 0 28.80~288.00 3.00 15.00
AR A Y=1.73 X+5.06 0.999 5 10.00~100.00 3.50 7.00
BAIBEB Y=1.50 X+5.29 0.999 5 8.00~80.00 5.00 8.00
HER Y=1.69 X+5.46 0.999 9 15.00~150.00 7.50 15.00
x5 BMRIVEEE. BEM. EEMMERE
Table 5 Precision, stability, repeatability and accuracy of 13 compounds
S b K& # )% RSD/% FesE Tk HEM Al &S
HW (n=6) HIA (n=3) RSD/% “FiIffi/(mgg') RSD/% “FiIfH/% RSD/%

B 0.08 1.43 1.67 3.474£0.003 0.45 91.86 2.02

5 2% 0.43 0.51 2.56 0.195+0.001 1.80 98.87 1.68

TR 0.43 0.90 1.81 4.56040.009 0.89 98.24 2.32

FTERE 0.29 1.22 1.59 0.538+0.002 1.62 89.91 2.11

H 0.21 1.70 2.77 5.71340.003 0.84 84.64 2.49

W e R 0.53 1.59 2.72 0.836£0.003 0.77 102.72 2.98

R ZR TR 1.21 1.57 225 1.083£0.003 2.62 105.45 2.22

6"~ R BRI K 1 0.64 1.17 2.10 0.386+0.002 1.33 86.54 2.24

FH 0.78 1.32 245 0.438+0.000 1.07 88.79 2.68

HIBEE A BII 1.66 2.94 1.74 21.390+0.122 2.15 93.57 0.92

B A B A 0.65 1.26 2.99 0.575+0.004 1.40 91.25 1.61

AR B 0.81 1.15 2.79 0.5380.004 1.79 95.79 2.85

HEmR 0.50 1.67 2.12 13.057£0.019 2.19 90.29 0.34

HR, 13 R & 20 RSD /0T 3%, ik
TRAE 30 h AR E M R 1T o

255 EEMHELR WFE—HRBRELCHETH
(S6) 617, FH%10.2g. FIE “2.2.2” 1K J5 kM
B 6 BRI, % “2.37 TR il Ak R4 it
FESMHT, $REUHAE 282, 335nm FHIGER], id3t
13 FidE AR B2 7R DU KR AR, 5 FH i
HHE& WY S, 115 RSD ME, 5 6 Atk i &
SO EEEMAR, SRNK S EREY, 6 mrt

KA 13 Fiesr & &1 RSD {H/MT 3%, #2
BT R RS 5 B R

2.5.6 fOFEEYEELR BRI LR EIE 13 Fh
BhR L & B R A H R TR (S6) 6 1y, RER
0.1 g, FEME, ol REHEHF, K2
A I mL AR AER (SRR 13 e br i
FHIES B AR A RSO, 1% “2.2.27 N7
VR AR AL % “2.37 TR B 4445 )
HEFENNES, THE 6 M iSSP 3 AR I 2R 2 RSD
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B, SRWES. 6 MEtSH 13 Fifabra s 1-F
BlalfeR o e PR EE VS L A, RSD HI/N T 3%,
TR HER E R AT o

257 FESIE B 10 #EE SRS HE T &
10 HEAS [F] 770 3L 11 77 85 B A= i ) R4 “2.2.27 T
NS AT, BV 10 pL A
WA, % “237 TN A& T 282 nm R
M FT R, D25h. R, BRI
1, 335 nm FIEHZIER FIEEEL. 6"-FiZR Mk
Wr v = AR H T, fE ELSD Rl mnbk 24
BII. B EH A, B2 B AH R, i
FEMESRNE 6. AR KR EHHGHIMA

r 77 o R AT R AR B W R 1R R 0.155~0.871
mg/g, BEAA"HFE A0.361~0.979 mg/g; FIEEF A
BFEFF BII 3.658~20.924 mg/g, 15HRHF 0270~
6.041 mg/g; HEHHEH 1.538~12.023 mg/g, H
R 4.896~36.365 mg/g; JIIE HRTEEER 0.160~
1.269 mg/g. M4 A 10 #ERELLH T 13 #
BAr S B AE RN, & T 2RE .

258 Zu4itatr 10 AHE] K & A HIERE
=LA 13 FhRFR R 2 B i) e HE B S N B 1]
W)= ST IR IR S50 4T (hierarchical cluster
analysis, HCA). HP 10 /J41, B 13
BhR B B AR 4 FPASIRIFIALAN 8 ANAS [ i R T

*6 ARMEERE(HHFEEHERE S 13HEINSE

Table 6 Contents of 13 compounds in Suanzaoren Decoction from different brands and Suanzaoren Decoction made in

laboratory

RS E/(mgg™)

A R

WA 5 2575, TR FTERY HEA Wip iz B B 1
Wikiz] NBF - 0.73340.008 0.195+0.003 1.704+0.015 0.515+0.014  3.491+0.046 0.871+0.012 0.71240.007
YRS  1.971+0.005 0.04440.001 0.511+0.025 0.434+0.011 3.676+0.078 0.64140.013 0.530+0.012
ZSR  1.767+0.008 0.13640.000 6.041+0.082 1.37640.010 6.373+0.032 0.66140.013 1.269+0.009
JjC 0.33940.009 0.139+0.002 3.08140.033 0.489+0.019  6.72340.180 0.476+0.006 0.603+0.009
SH-G  1.44740.022 0.070£0.001 1.5094+0.025 0.333+0.007 10.206+0.199 0.426+0.009 0.605+0.011
STT-G 1.57640.028 0.026+0.001 1.439+0.011 0.474+0.012 12.023+0.174 0.155+0.004 0.595+0.012
BH sc 3.376+0.065 0.05240.001 1.515+0.025 0.45410.008 2.95140.007 0.462+0.008 0.525+0.008
BEF  SH-P  1.69240.033 0.047+0.001 1.302+0.028 0.377+£0.006 10.681+0.212 0.58240.008 0.733+0.015
STT-P  1.49440.032 0.028+0.001 1.503+0.039 0.579+0.010 11.650+0.280 0.157+0.003 0.698+0.012
A7 YLQ  0.296%0.008 0.022+0.000 0.270+0.012 0.366+0.010  1.538+0.024 0.26940.002 0.1600.005
HHERA %  4.165+0.385 0.38010.056 5.247+0.919 0.682+0.065 6.264+0.814 1.011+0.068 1.37240.089
T JRESE/(mgg™)
SHEHT  MBEHEBI RECEHFA BREYEHEB R 6""- R BRI 407 e 1 3
Wikl NBF  0.625+0.006 11.540£0.164 0.979+0.036 0.8872£0.008  8.360+0.115 0.352£0.004
YRS  0.970+0.081 5.85640.003 0.918+0.004 0.571%£0.002 9.214+0.627 0.207+0.006
ZSR  1.076+0.036 20.924+0.037 0.713£0.032 0.62410.017 17.92240.226 0.2530.001
JjC 0.647£0.012 15.347£0.356 0.47520.007 0.417+0.006 17.799=40.809 0.1620.001
SH-G  1.65340.025 11.139£0.319 0.754+0.021  0.577£0.012 33.128+0.886 0.1420.004
STT-G 3.116%0.027 9.196%0.155 0.491+0.012 0.420£0.003 36.365+0.127 0.0450.000
#of sc 1.34540.039 16.119£0.660 0.535+0.006 0.385+0.007 15.438+0.270 0.1630.000
BEF  SH-P  2.056%0.047 11.582£0.214 0.733+0.015  0.65620.002 30.946+£0.435 0.194+0.005
STT-P  3.013£0.019 9.673£0.092 0.582+0.031 0.402+0.026 34.455+0.840 0.043£0.001
A/ YLQ  0.245£0.013  3.658+0.050 0.36140.003 0.316+£0.002  4.896+0.239 0.1030.002
HHIREI % 1.036+0.101 32.576+1.267 0.9641+0.115 0.682+0.078 12.967+0.787 0.5040.017

TLAEZ R EME: BHIRA T n=10, HARBRASHHIH =3

“based on the dosage of crude drug; n = 10 for Suanzaoren Decoction made in laboratory, n = 3 for other Suanzaoren Decoction preparations
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Fig. 10 Heat map cluster analysis of 13 compounds in Suanzaoren Decoction from different brands
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ATEY AL R B A R =,
FESAHN N R, PRl d5 ELSD 388 FH 2R Aar I &5 %o
DA 4 Fhsli o HEAT DU 5E

34 TEERTHIERE

W E T REAZ M. 2R, ZRERIEN
iRl PIUAEREAT B PR I R AT 2 T b
2557 A TT 2R AE T R 2GR AR S R HEAT Y,
AR RS E . B . SRR 3%
WA AV E R BB TR bR . ARSI R T8 TR &
2 CEDY JEE (RO IS () FHE () 4 1k
25 13 R bR HEAT I E .

B Al e i R 6" - AR BRI i R e
R B R ARG TR A 2 ey U R4
HMEREER T, IR A RS I E AR
51 2 B OR BRI S AP ST % A U8, TR A R
B W DAKE I 22 S B AR T Y y-s i TR A Y (y-
aminobutyric acid type A, GABAA) ARHIZRIAI,
T 38 2o i HE SR 3 A T R B R AR A A
FHROY, 5 250 ] e 2 R A IR 7 HIARIE (1 B 2L R 7y
> 212

AAEVIFEY, MErh IR ST R A
Aeg 18 I PR A% 5k R F«B (nuclear factor- kB,
NF-xB) [RE A6 E8E I5 2 5155 3 1A 2 40 i J0E
XA] R H S AR AT MR B L 23], A BEE
B BIL WA HURT /R KUFER . HUAAR . HUME PR
L MPTHNGEIERY . PRES T =R IR TR e
BN GABA ZAKH o B WIE, WDy WFEEMNI S
FAbEEERRZS YIRS P RIVER], K AG 145 25301
AR 25,

ARG R U ERIRZE IR SR AL X C
BEATIE , (BT P AR R Bk sy, 5
MR EF ORI T 25 R — 3. 1 245 )11 55 v BT SRR A
Hh A S 3 DO R B BRI BE T ATE L
71, HEAPLRE., JUENSELBEERT8, HE
HHe BT ik SRz, ZHE EREKE,
T S AR K SRR SE AR SMAIAE P)s H SOV
A PR B0 NE A% 385 K SRR HA 771 B AR P e o
LRI E IR0, BAE R AR i TR R R R
4 B1 Chigh mobility group protein B1, HMGB1) 1]
T, R S R B ) £ ) A2 PR A 2 3 R e
HAEHIBI,

3.5 ANEFIREF(ZHRETN
TR ZMsRIE . PR 2 R R, A

I i R R BREOR, R R R R R

B . TR 2T, RUGE R HE ™

OB ERN E BN R . IR R R

HAZGI S B B e AR 2 — .

AR 10 #iTER GRS K
FVEERK (0.155~0.871 mg/g), A BE5EEHA ()
KU PR R A . DRI IR S35 il v 25 64 1
RN B0 R LS BRE R T [E 4
P27 K STT HIRAGMURL ARG EET, 13 ANEFRAK
SrEERE, RUNZAT) FZWERE E B A T

AN, AT WA BAS [ 7= Hh B 24 3 i 771 iR
P2 R LA 22 SR . H AR R E ST A2 0 5t
g7z, AR TR AR R, 1
BRI, RE . FIBE IS HEZ M
Ebr g 10:5:3:3: 1M 15:5:3:23:1; 1M
R ] A s N R ] K Jf 1 T A 3 1) 5 24 6 LA Ry
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