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Abstract: Objective To establish fingerprints of Zexie Decoction (ZXD) by HPLC, analyze them with chemical pattern recognition
technology, and determine the contents of 23-acetyl alisone B, 23-acetyl alisone C, and atractylode III in ZXD, in order to provide a
scientific basis for its quality control. Methods The HPLC fingerprint of ZXD was performed on Waters WAT054275 Cis column
(250 mm x 4.6 mm, 5 pum) with the mobile phase consisting of acetonitrile and water. Similarity Evaluation System for
Chromatographic Fingerprint of TCM (2004A edition) was used to evaluate the fingerprints. SPSS 22.0 software and SIMCA 14.1
software was used for cluster analysis and discriminant analysis of partial least squares of those samples. Furthermore, the content of
23-acetyl alisone B, 23-acetyl alisone C, and atractylode III was determined. Results The HPLC fingerprint of 15 batches of ZXD was
established. The similarity was > 0.94, and 18 common peaks were marked. Three peaks were confirmed, they were: atractylode I1I

(peak 11), 23-acetyl alisone C (peak 15), and 23-acetyl alisone B (peak 16) were confirmed. Cluster analysis and partial least square
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discriminant analysis were used to classify the 15 batches of ZXD samples into two groups. The mass fraction of 23-acetyl alisone B,
23-acetyl alisone C, and atractylode III in 15 batches of ZXD were in the range of 0.321—0.569, 0.075—0.139, and 0.106—0.142

mg/g, respectively. Conclusion The combination methods of HPLC fingerprint and simultanecous determinations of multiple

components are rapid, simple and reproducible, which can provide reference for the quality evaluation of ZXD and its preparation.

Key words: classical famous prescription; Zexie Decoction; HPLC; fingerprint; chemical pattern recognition technology; 23-acetyl

alisone B; 23-acetyl alisone C; atractylode III; quality control; similarity evaluation; cluster analysis; discriminant analysis of partial

least squares; Alismatis Rhizoma; Atractylodis Macrocephalae Rhizoma
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F1 FEMBEARRAFHEAS
Table 1 Origin and batch number of Alismatis Rhizoma and

Atractylodis Macrocephalae Rhizoma

F5 SFN

W5 — —

FE b 5 P fit5
S1 ANl 1807053 AN 181007
S2 7y 1806283 2 181102
S3 7y 1805233 2 180520
S4 7y 1811153 ZH 181101
S5 7y 1812043 Zh 181151
S6 g 181001 ZH 180913
S7 g 1813042 ZH’ 181108
S8 AN 201806016 YL 201711034
S9 e 18042999 Gizyei 180817
S10  {T7% 18052051 ANl 18111151
S #Eg 201805021 YLV 20180109
S12 fEg 201808001 i 20180605
S13 i 180743 TR 180719
S14  AEg 1804233 i 181028
S15 L7 181010 A8 g 181130

Yy K R B, PO IEETS N
FERNETE BMEWETE Alisma plantago-aquatica
Linn. BJFBERZS, 7 b 9V 0 04 G PS5 9 i
BRNEIS B IR T7 V5 Alisma orientale (Sam.)
Juzep. HJTHRIRZE: AARNKHRGREHEDEAR
Atractylodes macrocephala Koidz. [T ERARZE, 7T
A CHEZ) 2015 FRbRE.
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31.2 g, MK 400 mL, R RAEG Bk
BhJE SCKRE R 200 mL, P8I, JEA AT, B
THEISHFER A BEAREUZFEM 0.05 g, BT 10mL
BT, N 50% LG A IE T E R EZE, B,
A 0.45 pm SALIERRIER, RIF3EEE A
At

2.1.3  BITERERE PRIARIGETS 78.0 gv FIR
31.2 g, % “2.1.27 TR J7i2 Al & B R . B
MERDREY SR

2.2 %57 HPLC 358 BliLrEL
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IKVBE, BHEEVE: 0~ 15 min, 5%~26%ZE; 15~
25 min, 26%ZME: 25~55min, 26%~51%4

55~65min, 51%~52%Z.}E; 65~75 min, 52%Z.
& 75~105 min, 52%~68%Z.; 105~120 min,
68% it KK 208 nm; FEIE 30 °C; AR
1 mL/min, #EFEE 10 pL; PEER A 120 min.
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2%, R ZEBA G % S R, FFEieaE
R
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24 h JEFE, oSG DUOREE A R H o B R
BRI E AR P TE TI ) OR B B ) R T AR 2 1, 1
O A g PR ARG (% B B ()RR X I THT AR 7 RSD,

45 RSD 14 <<2.5%, R AEESE B UL A RAE 24 h
W

224 EEMHRK B 6 MFEEHEN(S80.05 g,
& “2.1.27 WURIEPATHIE 6 I EsE A
Mo LA “2.2.17 TR EE AR, Gk,

AP B B [ Jo v EL 2 B8 BERRAF I IR B T £
B [ RO T A O 2 R, TH RS SR W (A X R B
I} A AAH S AR K RSD 39 <2%, FHIiZikE
SR, fFEEalEizisk.

225 FRGUENEE KABRUEEY  RH “2.1.27

TR il 4% 15 #EEE BN AN S IE R, $442.2.17
TR il 2 EHEA T 0, e St ¥ 15 #HLETE
I ATA B 5N 5 24 025 03 2 A (1) “ Hh 2 6
PSR SR BE AU P RS (2012.130723 FRAS) 7,
LL S8 FfimEE NS HRIENE, 2 MR IE AL
W, KA EIBOEE o B e g, R E] 1S
LRGeS g, 25 RILAHRIEY >0.94, I
FRE T 18 N HAT I, MR PG HE S 4R A 3 i,
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115 #EFEARIEN EE R RIESEE (R)
Fig.1 Fingerprint for 15 batches of ZXD and its reference fingerprint (R)
x2 15 HEFEIARSEERINELLL
Table 2 Comparison of similarity of 15 batches of ZXD

FRABLEE

P
SI S2 83 s4 S5 86 87

S9 S10 S11  S12  S13 S14 SIS R

S1 1.000 0.982 0.963 0.974 0.974 0980 0.975 0.964
S2 0.976 1.000 0.961 0.999 0.984 0.951 0.962 0.955
S3 0.963 0.993 1.000 0.960 0.992 0.968 0.990 0.989
S4 0.974 0.979 0.960 1.000 0.983 0.952 0.963 0.956
S5 0.974 0.996 0.992 0.983 1.000 0.972 0.988 0.985
S6 0.980 0.982 0.968 0.952 0.972 1.000 0.973 0.978
S7 0.975 0.992 0.990 0.963 0.988 0.973 1.000 0.982
S8 0.964 0.987 0.989 0.956 0.985 0.978 0.982 1.000
S9 0.932 0.920 0.897 0.919 0.913 0.925 0.909 0.917
S10  0.969 0.963 0.942 0949 0.949 0962 0.948 0.949
S11 0982 0.978 0.993 0979 0.996 0982 0.992 0.987
S12° 0973 0.995 0.990 0.983 0.996 0973 0.987 0.984
S13 0.967 0.989 0.994 0.953 0.983 0973 0.994 0.982
S14 0945 0.949 0.930 0.924 0932 0947 0.933 0.936
S15  0.964 0.987 0.989 0.956 0.985 0978 0.982 0.995
R 0.988 0.983 0.987 0.983 0.993 0.984 0.989 0.987

0.932 0.969 0.976 0.973 0.967 0.945 0.964 0.988
0919 0.949 0.978 0.984 0.952 0.923 0.955 0.983
0.897 0.942 0.961 0.990 0.994 0.93 0.989 0.987
0919 0.949 0.999 0.983 0.953 0.924 0.956 0.983
0913 0.949 0.984 0.994 0.983 0.932 0.985 0.993
0.925 0.962 0.951 0.973 0.973 0.947 0.978 0.984
0.909 0.948 0.962 0.987 0.994 0.933 0.982 0.989
0917 0.949 0.955 0.984 0.982 0.936 0.998 0.987
1.000 0.932 0.919 0912 0901 0917 0917 0.942
0.932 1.000 0.949 0.948 0.947 0.995 0.949 0.974
0.920 0.963 1.000 0.995 0.989 0.949 0.987 0.997
0912 0.948 0.984 1.000 0.981 0.932 0.984 0.993
0.901 0.947 0.952 0.981 1.000 0.935 0.982 0.985
0917 0.995 0.923 0.932 0.935 1.000 0.936 0.959
0917 0.949 0.955 0.984 0.982 0.936 1.000 0.987
0.942 0974 0.997 0.993 0.985 0.959 0.987 1.000

22,6 CA LLISHEEEZAE MBS H 18 Mt
A VAR I A AR &, SR SPSS 22.0 HKAFXT
15 {LFEEZER AT CA, FLHIFRE, WHE 2.
RRERT, MAGFMEEN 10 B, 15 #3575
RS SE AT DL R 2 95 S8, S14. S9. S10. S1.
S15. SI1. S12 fbRAEMIRAE 128, S2. S7. S4,

S3. S13. S5. S6 #LXFEM N 2 K. HApE 1
B IAHFE S RS P 3 N1, R H A
GG 5 2 REE BRSSO A R
—, BPREE. VLV, (EARTRON—IS, KRR
FANLHE = 1 PRVE AR E 2 7 AR R CA
BUE B 42 THI SR BBV TR o TR (P AR A, SCRE S Bk
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Fig. 2 Dendrogram of 15 batches of ZXD
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Fig. 3 PLS-DA score plot of ZXD in 15 batches of ZXD
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233 AEMEXRRFEE SAlREERR “2.1.17 BUF
[PIVRA X R VOIS R, N 50% LSRR 6 N
HIRE, & “2217 BRERANT, R K
WETIAR . DATRRUAMAR (YD, JREIRE AL
br (XD, ralgtilbriiiz. 23-4BEER B 1)
B 552 Y=5 609.6 X—5 098.9, r=0.999 5, Zkit:
5 0.497 5~199 pug/mL; 23-ZIEFETERE C [H[FIH
JFE Y=10 339 X—23 101, r=0.999 4, £V
0.502 5~201 pg/mL; EARNER I KRR Y=
18091 X—1661.8, =0.999 8, Z&M:VEH 0.109 5~
219 pg/mL, Z5REH, & RLor1ES B TR AT
WIS R R I
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-FAARNE T 15-23-LBEFVERE C - 16-23-LBEEERE B
11-atractylode III  15-23-acetyl alisone C  16-23-acetyl alisone B

& 6

BREXNREM A FEatiXeE @), FERAM (©) MBEARBMEHER (D) B HPLC

Fig. 6 HPLC of mixed reference substances (A), ZXD (B), negative sample without Alismatis Rhizoma (C), and negative

sample without Atractylodis Macrocephalae Rhizoma (D)

234 FEBEEREG HU “2.1.17 TR IRA XTI S
W, 3% “2.2.17 TUR RS SLERE 6 I, 1T
23-ZWEPEVSEE B 23- 4RV RE C ATAAR P ES 111
U THIAR ) RSD H 5531 0.18%- 0.21%- 0.12%, 3
AN AR AR 2 B R AT

235 fREtkile  HCEEE AR (S8), % “2.2.17
TNt RE&0F, A7 0. 4. 8. 12, 16, 24 hit
FE, T 23-A B EISEE By 23- 4B ETERE C FlE
AR PTG TIT W THI R A RSD B 4358 0.14%- 0.18%-
0.22%, RIS IERAE 24 h WA2E .

23.6 BEEMWRE BUFREZHES (S8 0.05 g
e “2.1.27 WURINETATHIE 6 s H Al mig
Wo LA “22.17 TN AE&AFE, T 23-408t
FEVSEE By 23-4BEETERE C AT AR IS T Wi AR
) RSD 1873518 0.22%- 0.57%- 1.01%, 73
HE MG

2.3.7  IFEEIWERRES 4R “2.1.27 TT AR A
S U, RN 101 1) 23-41%
FEVSHE B 23- ZBEEETEIE C FTA AR PG T X HE A
DL “22.17 TUN GG A3ERE, THREEE A
Wk 23- MRS RE By 23-BERERE C AT A

WEE T BINAE RS R 008 99.6% 101.4%
98.7%, RSD {3 HIN 2.58% 1.12%. 0.43%,
B RAF, R ekl Esk.

23.8 FEHEMSSERINE B 15 HEEHES
SR, % “2.1.27 TURTES S A IR TR, 4%
“22.17 BUNAAGFAIE, THE 15 #EE B A0S
i 23-ZEEFTERE B 23- ABEFERE C ATEAAR N
fig I FO & &, 45 R 3. RAAFRALIRETE HFE
i P o BATAE— B R

3 g
3.1 ®iERGiMit

BT A FEAGE S VAN R, 25 5% AR
FERT AR R AE ZVETEH] (80% i 50% 5 7K)
WIS FE S RRE S, SRR 50% L1 #
FiEnm, AR ERE, WERL, H&6
TR B AT (REZGH) 2015 SRR, FEE
B0 5E BRI K 208 nm22), T8 AR &SI E K
MK . SCHERIOE A ARRIPE KA 222, 240, 242
nm224, #E SRR K (208, 220, 242, 254 nm)
TESHAE AN ORI 1) SR L, 45 SRR,
FIEHAE 208 nm P T HIEHHRZ, & Bk
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#3 15 FERERP 23-2BIEEE B, 23-ZHiX5R
C MARAEE I HEENELER

Table 3 Contents of 23-acetyl alisone B, 23-acetyl alisone C
and atractylode III of 15 batches of ZXD

B H/(mg-g™)

-
R WEEm B 25 ZBUREN C AN I
S1 0.321 0.075 0.134
S2 0.534 0.123 0.110
S3 0.512 0.109 0.107
S4 0.526 0.135 0.109
S5 0.569 0.133 0.113
S6 0.517 0.095 0.106
S7 0.539 0.139 0.108
S8 0.339 0.081 0.129
S9 0.482 0.113 0.142
S10 0.303 0.072 0.137
S11 0.462 0.114 0.134
S12 0.379 0.079 0.136
S13 0.521 0.135 0.104
S14 0.401 0.108 0.138
S15 0.412 0.094 0.124
SFHIME 0.454 0.107 0.122

SEERLF. HA, FHERREME (FEE-K. -
KD, FERACH B Z - K R A .
3.2 IBMRELSTHIHE

FEISHREL. ARMR. JTHEENEE,
(25 3102015 SEREETS LA 23- L1975 1 B A4
PRy, BARIR. BEIEE. JIAG. B %
WO ML R G055 2 BRAE FH 27 (H AR FRE
TEAR N2 5 I A2 AR A8 i (o L 245 ) 2020
ERROC TS (1 E R 2 AR BT R AR, 1
IFEFRIE S 23- L BEEVSRE C s EE, HA
AN, « SRR FERIA T R, « R idE 7 4 B
T AR ML A A SR AT AR 30, T R
NEZY, (FEZGH) 2015, 2020 SEARIYTCIHAERR
PERC, (HFEABERR R T, B
Bmiash. FIR. §igs. B ESE 2 /e B,
I, AL 23-ABEEISEE B 23-LBEETERE C
AR PN EE T FEFR Y, RIAFA (O E 25 822020
RIS FRBR I S, AN A ARFR BRI 57 25
33 MELRSH

AT 15 A 4 T7 55 HPLC 8
AU, ML KT 0.94, briE 18 DA, FEIA

3, Horb 15 SUER 16 516558 23- 2.1
FEIEEE Cy 23-LBEEI5EE B, YORIETE 245985,
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