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Abstract: Objective To establish an HPLC fingerprint method and a method for the determination of the multi-component content
of Xiangguo Jianxiao Table (XJT). Methods The components were analyzed on an Infinity Lab Poroshell 120 SB-Cis column (250
mm % 4.6 mm, 4 um). The gradient elution was carried out with the mobile phase composed of 0.15% formic acid water and acetonitrile
at the flow rate of 1.0 mL/min and the column temperature of 30 ‘C. The detecting wavelength was 254 nm and injection volume was
10 pL. Based on the fingerprinting of XJT, hierarchical cluster analysis (HCA) and principal component analysis (PCA) were used to
evaluate the quality of different batches of XJT, while Hotelliing’s 7> and DModX methods were used to analyze the quality control
range of different batches of XJT. HPLC was used to determine the contents of nine components, namely protocatechuic acid,
chlorogenic acid, caffeic acid, isochlorogenic acid B, isochlorogenic acid A, hesperidin, isochlorogenic acid C, costunolide and
dehydrocostus iactone in 13 batches of XJT. Results The methodological investigation of XJT fingerprints met the requirements,
labelled 18 common components, identified nine components by control identification, and the similarity of 13 batches of samples was
greater than 0.90. HCA and PCA showed good inter-batch consistency, and the upper control limits of Hotelliing’s 72 and DModX were
23.58 and 1.70. The contents of protocatechuic acid, chlorogenic acid, caffeic acid, isochlorogenic acid B, isochlorogenic acid A,
hesperidin, isochlorogenic acid C, costunolide and dehydrocostus iactone in 13 batches of XJT ranged from 23.0—68.7, 558.7—
2463.9,39.3—109.6,117.1—294.2,228.7—1 001.7,372.2—839.1, 151.4—800.6, 124.3—1 073.9, 589.0—2 229.8 ng/g, respectively.
Conclusion The HPLC fingerprinting method and multi-component content determination method were accurate and reliable, and
can be used for the quality evaluation of XJT.

Key words: Xiangguo Jianxiao Tablets; fingerprint; chemometrics; protocatechuic acid; chlorogenic acid; cafteic acid; isochlorogenic

acid B; isochlorogenic acid A; hesperidin; isochlorogenic acid C; costunolide; dehydrocostus iactone
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RTS8
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SB-Cis (a4l (250 mm X 4.6 mm, 4 pm); N
N ENE-0.15% FRKIEH ;. BEEBENL: 0~5 min,
3%~5%CME: 5~10min, 5%~10%ZME: 10~15
min, 10%~15%2ZFE; 15~20 min, 15%~20%Z.
i5: 20~25 min, 20%~25%Z M 25~30 min,
25%~30% M ; 30~35 min, 30%~35%Z M ; 35~
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50%~60% ;s AR E 1 mL/min; A 30 C;
R 254 nm; FEAEE 10 pl.
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Fig. 1 HPLC fingerprint of 13 batches of XJT (S1—S13)
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0.988. 0.958. 0.980, AHMAREHEIE, FH XIT %
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2.2.1 JZREISHT (hierarchical cluster analysis,
HCA)  XH SPSS26.0 %A, LARK FCEE B N,
PR ERE, PL13 HE XIT #Ed (S1~S13) 1
18 MEA I AU BT HCA, 45 R I 4.

F1 1B#HEXITHER (S1~S13) SHBIESEIEANELER

Table 1 Similarity results of 13 batches of XJT samples (S1—S13) with control fingerprints

o FHAE

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 X
S1 1.000 0.994 0901 0.953 0984 0962 0.864 0946 0.979 0979 0.998 098 0.995 0.989
S2 0.994 1.000 0.944 0994 0961 0.904 0903 0.921 0958 0.957 0994 0.959 0.986 0.995
S3 0.901 0944 1.000 0981 0.901 0972 0970 0.933 0986 0911 0979 0.900 0.955 0.967
S4 0.953 0.994 0.981 1000 0.960 0.997 0.989 0.902 0954 0.976 0.948 0.961 0.918 0.913
S5 0.984 0961 0.901 0960 1.000 0.971 0.968 0.980 0.997 0.994 0.984 0.998 0.991 0.957
S6 0.962 0.904 0.972 0997 0.971 1000 0.995 0.919 00967 0.986 0.858 0.974 0931 0.922
S7 0.864 0903 0.970 0989 0.968 0.995 1.000 0.909 0962 0.981 0.858 0.969 0.927 0.918
S8 0.946 0921 0.933 0902 0.980 0919 0909 1.000 0988 0.980 0955 0.989 0.970 0.924
S9 0.979 0958 0.986 0954 0.997 0.967 0962 0.988 1.000 0.995 0.982 0.999 0.992 0.955
S10 0979 0.957 0911 0976 0994 0986 0.981 0.980 0.995 1.000 0.979 0995 0.987 0.961
S11 0998 0.994 0979 0948 0984 0.860 0.858 0.955 0.982 0.979 1.000 0.983 0.998 0.988
S12 0980 0.959 0900 0.961 0.998 0974 0.969 0.989 0.999 0.995 0.983 1000 0.992 0.958
S13 0995 0986 0955 0918 0.991 0931 0.927 0970 0.992 0987 0.998 0.992 1.000 0.980
XFHE 0989 0.995 0.967 0.913 0.957 0.922 0918 0924 0955 0.961 0.988 0.958 0.980 1.000
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Fig. 6 Hotelliing’s 7? control chart of 13 batches of XJT
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Fig. 7 DModX control chart of 13 batches of XJT sample
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um); VRENHHY ZHE-0.15% I BR A VA W 6 el -
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mL/min; ##E 30 °C; MWK 254 nm; HEAEE 10
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SRR, TR TTE, RATE RN
KA, aTHF XIT (&5 &N 5E .

7 A
11 13 17
5 10 18
Pl oz |
B
7
5 11 13 17
10 s ! o s
7 C 17
11
13
5 10] 15 18

17

18

5I1 6I8 SIS
t/min
8 RAWERM (A XIT & (B). RERAMFER
(C). RAEFMPMHR (D). REVKBFAMER (B) B
HPLC
Fig. 8 HPLC of mixed reference substances (A), XJT
sample (B), negative sample without Zsaoko Fructus (C),
negative sample without Aucklandiae Radix (D) and
negative sample without Valerianae Jatamansi Rhizoma et
Radix (E)
234 ZMERABHE  ORERI “2.3.17 R
IR 0504 1.00. 1.25. 2.50. 5.00. 10.00 mL,
BT 10mL &, A 70% PR EZIE, B
K 6 AN [ 5 B A BE AR HR A VL, 4% “2.3.37
T Eil 25 A EEREAS N, LB SR R AR bR (X0,
W AR PR (YD BEATERAE RN, 431857778 7>
R LR Y=33.4878 X+1.022 1, r=0.9999,
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LRV 0.9~17.5 pg/mL; 4RJEIR Y=12.4326 X+
33.9077, r=0.999 8, Lk 28.8~576.5 pg/mL;
INHERR Y=21.748 5 X+1.335 4, r=0.999 9, £kt
Y6 0.6~12.0 pg/mL; RLJEIE B Y=38.699 2 X+
6.3709, r=0.999 7, LMLl 3.8~75.5 ug/mL; 5+
SEERR AY=13.1087X+1.7528, r=1.0000, £kt
YUl 12.1~242.0 pg/mL; HETFF Y=3.122 2 X+
1.9053, r=0.999 7, ZMEJEHE 5.2~104.5 pg/mL;
FARR C Y=14.771 5 X+11.130 7, r=0.999 7,
LRV 9.9~197.0 pg/mL; REFEHNES Y=2.3529
X+23.761 4, r=0.999 9, £k 14.4~288.0
ug/mL; EEAENE Y=0.861 4 X+0.587 7, r=
1.000 0, Z&MEVEH 29.1~582.5 pg/mL.

235 FEEEEE FEEWIR “2.3.17 WU 6 I
IR, 428 “2.3.37 TN i eI 6 X,
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1.63%- 1.95%- 1.03%-. 1.59%. 2.23%. 1.64%, #*
AN A 2 B R A

23.6 HEEMFEHR HE—H XIT a6 6 4, 18
“2.3.27 WUF ik & AV, ] 92337 IUF
IR, BREILRIR. SRIFRR. R
FEEER B. RER AL B, FAUERR C.
RA N BRI £ ZRT N R RSD 4341759 1.31%.
1.54%2.37%- 1.60%-2.25%-2.97%- 1.51%-2.69%-
2.14%, RHZITEEEERL .

237 FEMEHEE L “2.3.27 TN,

THI4 5 0. 2. 4. 8. 12, 24h 1 “233” T {4
AR A, 133N FELRER . ZRIFRR . WIHERR |
FEEERE B RaER AL BIH . BEERRR C.

KRB HN B L ZARAE B E) RSD 73708 1.18%-
1.45%-2.87%- 1.90%-2.25%-2.29%- 1.98%- 2.06%-
1.68%, KW XIT HEahfE 24 h NEENME REF.

2.3.8 IFEREIUCRFESE HUR—HE XIT 4 6 17,
TONHH L] B S A, IR “2.3.27 TR 7 vl 4%
BER ST, B8 “2.3.37 R (R &R T,

BRFILARR . SRR IHERR . F4ERR B, =
SRR AL BRH . ReERR C. RERABRMZ
SR A N R B S I B 3 A 97.65%

95.78% 97.87%+ 104.02%. 98.44%. 97.05% .

97.90%-. 101.49%. 97.34%, RSD 4354 1.75%-

0.88%-2.09%- 1.43%.2.69% 1.27%- 1.21%-2.15%-
1.86%, RIIZITIAHERIE RYT -

239 FESEENE B 13 #it XIT FEfh, 4%
“2.3.27 TR 7 A ST, % 92337 TR
O RE AR BT, THE XIT FEf R 9 Rl 1
&, GRE 2, SR IR, 1340 XIT R LR
SRIRIR . WMIHERR . R4RRIR By FREIR AL MR
. FERR C. KEBRNEE. KEAKRFNEE 9 Fh
53 B R B2 B0 i 23.0~68.7.558.7~2 463.9.
39.3~109.6+ 117.1~294.2, 228.7~1001.7. 372.2~
839.1.151.4~800.6- 124.3~1073.9. 589.0~2229.8

Hg/g.

#2 BHXITHRPERSSEMNELER =3)

Table 2 Results of content determination of each component in 13 batches of XJT samples (rz = 3)

JiE o 8 (ug-g )

it

FILRRR SRR MR RAURR B RGHFERA BEET RSERC ABFRNE XZEAAEAM
211203 68.7 2463.9 66.1 294.2 1001.7 434.4 800.6 1073.9 2229.8
210801 48.2 19126 453 280.9 661.5 675.9 645.5 286.2 723.8
210701 51.8 14743 39.3 199.4 527.4 585.5 5115 273.9 916.5
211001 23.0 12747 83.5 177.5 650.2 436.2 548.3 435.8 1079.8
211201 34.0 17539 109.6 2425 766.4 663.9 621.7 456.2 1123.9
220402 331 1803.8 94.8 212.6 673.9 839.1 581.7 458.7 962.5
220602 29.7 1793.0 76.6 165.7 597.1 663.9 499.2 511.0 1039.1
230301 65.8 558.7 84.9 119.6 228.7 655.3 151.4 1243 589.0
230302 60.6 568.7 91.5 147.3 285.8 737.3 199.3 191.8 744.3
230303 63.1 705.6 89.1 1171 232.2 372.2 209.0 189.3 779.1
230721 45.2 1023.4 85.3 145.6 435.6 432.8 194.2 205.4 876.4
230823 443 1209.2 86.7 158.3 502.3 394.5 248.0 1945 795.3
230901 50.1 1084.3 90.8 129.4 398.4 573.5 238.5 213.6 806.4
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3 it
3.1 EBYEERAFERIRR S

SESGEENT T XIT FE 4 1) HPLC $R40&0E , 13 fit
FEMIERRE T 18 FIL AR, FRIAE 9 R,
SRR LASIR . SRIRIR . WNHERR . F4R AR B
SRR AL BT, FAER C. KEBRNEE.
ZEARTNEE, 13 HEFE 48 SCEHE 500 FE B 1A
BAEEXIRT 0.90, FIFHLIR XIT FEf—SHER
0o FESUEIRE T SR S VA ) 25 AT T 5%,
ARG G SRE IR EO, FEHE
A (50%- 70%- 100%FEE) FIFEHCF[E] (30. 60
90 min), MRABIEIE . WEH. 75 55 B SR e SR OGR4
N T0%H B 5 60 min. AN, X% ST E
2025291, QFRKGIIPE K (225, 254, 327nm), iz
M CZIE-K HEE-K 2HE-0.15% F EKIETR 4
Ji5-0.3% FHER 7K, HRAAE € bl e J50RT 4 85 BE 55,
e KN 254 nm, JishAE N CE-0.15% F R 7K %
. PRSP UE LA PCA Fil HCA Zfb it &2
TSN, 13 # XIT FEsREE o 2 25, Hp
S3. S4. S6. S7 &, AIREAAHNS B ZM IR F
FIETF—Hx, B &EMERAZ, miS5H
ML IRASE, ARG T 2 252 18] (R 245 44 SR UAC s T]
A P2 AN [E) S8 [N, 78 PCA HI3ERE E, #%
7€ Hotelliing’s 7% 1 DModX 142l FR, M As[F4tt
I EH R, R EEHSeE . Bt fEg
WA LML B2 TR, ZAE 2RI
R, AR RN T,
32 EZROEENE

A S0 AR 48 S B R 3 0 B FR AR E
THOL, RN 9 Flp o HEAT 407 67 (1) & &
E, AIEGEER. WHEER. REERR AL BRI
B. R C. B KERNEE. ZEAAREN
e N LA R » B FUSR I, Rk Ay Fh R 2 oy
AR EIEIEHPY, GFESRER. WIHEER ., F4t)E
e A FEEEIR By AR C, 1M s 5o 16
B B BB AL A AR S, R F AR
MBI LEEARE ABEREZ (hEZ) 2020 4k
e MR PRy, XAFAEI BT B M e g
PEBY, [EIE 3 sk 25355 B R ) LR IR A BE
FIFLR TR TERY,  EiR o Rl 25 B
XIT PR A —8, HIRas A F 20k, ATl E &
AT B — B A BER AT B4
T % XIT BEAT 4% .

% B e il E 45 SRR ST, S5, S6 1X 3 A
fexbr BN S BT 3, B ERS S &
ZFEARNF HEFIK IR S1>85>S6>S7>S2>
S4>83>S12>S13>S11>S9>S10>S8, #E/R& 5
B WNMHERE . RARJERE AL FEERRR B. REEERR
C. BT REZRANEE. ZEARENEAE LA R
ATLMER XIT B3P R R . 13 it XIT &
BACEZESE, 1] ReII R R 2R R U R
WCAERR . SRS S R B PR AR ], ik — D4R T
XIT #bfal—25tk, @UOmas 28 Fabs i & 832
— P R

XIT PRAT R 4% 1) J5 ¥R F i e iR ot
i, ASREGR ] HPLC $880E i & £ oy /il
WA T IR, A AT =& A R
(7= i — 25, 150 4 ) R AR 28 g PR DA BE - M 4% A8
[0 i . $BSCE TS A e 11 A B AR 2 i
XIT B o A FIRE s, 2 B 2 il 8 e = A 1S
ARG AR E, WESEE, WE
PR 2 B A AR R, N XIT bR
FHR AR .
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