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Abstract
Objective: To establish a HPLC fingerprint of Xuhanting granules. Method: The analysis was per-
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formed on DiamonsilC1g column (250 x 4.6 mm, 5 pum), with acetonitrile-0.1% phosphoric acid so-
lution as the mobile phase, gradient elution. The flowrate was 1 mL/min, column temperature was
28°C and the detection wavelength was set at 206 nm. The similarity evaluation, cluster analysis
and principal component analysis were performed on the experimental data. Result: The compo-
nents of Xuhanting granules were separated well under the condition of this chromatography.
There were 16 peaks in the HPLC fingerprint of Xuhanting granules in 12 batches of validity pe-
riod, 22 peaks in 2 batches of expired Xuhanting granules, and 15 common peaks in 12 batches of
validity period and 2 batches of expired Xuhanting granules. The similarity of each batch was
more than 0.89. The cluster and principal component analysis classified the expired samples into
1 category. Conclusion: The HPLC fingerprint method established in this paper has the advantages
of simplicity, good repeatability and strong characteristics, which can be used for the quality
evaluation of Xuhanting granules.
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ZURP RN, HA R B, A B RS (R I Sk 47 1] R T UKL BT B T VARG AN R . SR
HPLC fRGCEIEAE Ny 28R ot S B M BRI, O 2 N T 2 &3P [3]-[10]. BRIk,
AW 5 R FH 5 OB 3 (HPLC) X kg VA5 BRI AT Fa SO IR M 2 A, IR 24t il 4R 2 I AH A
FEVEAR B 1 (2004A) 7 SPSS 22.0 B Ko SIMCA 14.1 3443 A HEAT AABLBE BPANY 3R 2843 BT R =6 1 4 0 #T
DU VT T4 R0RL o7 2 3R 2 B k4
2. RIS

HRE, 5 Rtk ai(H 2 B E AR A IR A ) BRI a(E RN AR TARA R Kk
MERG ALK T ERRL(T M B =1 A 2R AR, BAASKIEILE 1. Waterse-2695 1 AR € 3% (X
(EEH Waters A7), PDA fill#s; HH-6 HURHE KB CE MBEARFRAA); AL204-I1C T4
KF(i = METTLERTOLEDO A &)

Table 1. Source and similarity of Xuhanting granules

* 1. ETEFRAKREEUNESER

No. 5 EEEve CER IS Firs: & FRALEE
S1 15001A-1 2018.03 FHIE =L A 2l BR A F] 3.0461 0.955
S2 15001A-2 2018.03 FHIE =L A 2l BR A F] 3.0561 0.952
S3 17025-1 2020.09 JUIME L A 2 AR A 3.0186 0.975
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Continued
S4 17025-2 2020.09 T M Az A 25 ERR AR 2.9880 0.972
S5 17049-1 2020.09 TINA = A 2B R A A 3.0427 0.949
S6 17049-1 2020.09 I INA =L A 2B RR A A 3.0278 0.951
S7 17051-1 2020.09 I INA = A 2B RRA A 3.0258 0.904
S8 17051-2 2020.09 JME L A 2R A 3.0799 0.896
S9 18002-1 2020.01 JoME L A ZIARRAF 3.0755 0.955
S10 18002-2 2020.01 JME L A 2 ARR A 3.0745 0.956
S11 18019-1 2021.03 T INA= L A Z B RRA 3.0174 0.962
S12 18019-2 2021.03 I A= A Z B RRA A 3.0795 0.969
S13 18021-1 2021.03 A= A Z B RRA 3.0382 0.961
S14 18021-2 2021.03 T MNAz WL A ZpEARRA A 3.0114 0.969

3. BEE4%R
3.1. sy

4. DiamonsilCig (250 x 4.6 mm, 5 um); VaIAH: ZE(A)-0.1%BER /K (B)IEAT 42 1 1 B e it
0~5 min (B: 95%~95%); 5~10 min (B: 95%~92%); 10~32 min (B: 92%~70%); 32~35 min (B: 70%~70%);

35~38 min (B: 70%~40%); Vi 1 mL/min; F 4 260 nm; Al 30°C; #EFEE 10 uL.
3.2. X mERA &

JEVTIFRRLE &, BF5I)E, 3.0 g, MERE, & 10mL AEET, I 50%HEE 10 mL, #7552

30 min, A, EFZE 10mL, #5), 38, SRR, H 0.22 um FfLERRES, BIfS.

33. FiEEER

33.1. BEEIR
XA —HE B Z BORLRE 3% “3.27 TR AR &, 172 “3.17 Ui FAOs 44 N ESERE 6 7k, Bt

FEEN 10 uL, BEAXARIIRE R T . G50 R, S35 06 1 AH T £ 5 I 18] S AR X i i F RSD 37T 3%,

VECER R R AT

3.3.2. BEEMELIE
B[R] — R VA5 ORI R % “3.27 TR RO vERI &, 3% 3.7 TN EIE &M N o T 04 24 4.
8. 12. 24 h ¥EFE, HEFEEN 10 L, HBEEMMREREM. SRE, BITE VR OR BE I 18] 5 A X %

[ RSD #)/NT 3%, UiHAFENAE 24 h #2358 .

3.3.3. ESEMSE
B A] — b R TS R 5 6 43, 4% “3.27 TN M7 AT I 0 M RE d, 3% “3.17 TR (o i 4
Iy RIERE, BEREERN 10 uL, EESLIG VAR EETE. S5 EM, & A U A R B ST ) AR S 0 TR AR

RSD /N T 3%, WHIZIEREE M R
3.4. R EHRAEESEIERE

% “3.27 WURH M IEWL 1% “3.17 BUR MG SR EXT 12 #A RO RE T RM0R R i & 2 fitid
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Figure 1. HPLC fingerprint of 14 batches of Xuhanting granules (S1~S2: expired Xuhanting granules; S3~S14: expired Xu-
hanting granules)
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Figure 2. HPLC chromatogram of 14 batches of Xuhanting granules
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Figure 3. HPLC fingerprint of 12 batches of Xuhanting granules
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Figure 4. Control spectrum of Xuhanting granules in validity
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Figure 5. HPLC fingerprint of two batches of expired Xuhanting granules
5.2 it HARGEE 7S KL HPLC #a 40 &%

3.5. X EIENRE
PLRBERT R 2958 17.939 min WA S RRIGE AR N 8 S, SRR N 13 S%), (HEHIER

FEXSOR B IS 18] B AT I AN o 12 SEREVT 5 UKL ROWIRE fh A 16 ANILAIE, 2 HERETTSRTR IR i A 22

AN, 12 #ARORRER S 2 MO IRE S LU O 15 MR, g5 R IR 2 Fige 3, WK 2, & 4 FlE 6.
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Figure 6. Control spectrum of expired Xuhanting granules
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3.6. HE{AETFMN

R K 24 0 G e AT ) v 28 B4R SURIE A DU PR R 48 2004A J5D) BfF B BIILEC 14 HERE
TRk HPLC il BIAR R 24, DL SR o oxt AR SURITE i A 7532, IUASAE dh 5 0 B R SR
I FRARACARE , AN[RIE R VT A5 BUREARALLEAE 0.896~0.975, THIE L4 1.

3.7. 14 ETEBRR AR X

FA SIS T IR 14 R T4 BURL I LA WA XTI AR EUE TN SIMCA 14,1 A AT RS0 9T,
F TR R0 /)y 2 K3, S9. S10. S11. SI2. S13. S14 73 4% 1 41, S1. S2. S3. S4. S5. S6.
S7. S8 4r NG 2 H; MECAMMPIERLEE RT3 8 5 KK, S9. S10 785 1 4, S1. S2 43 R% 2 A,
S3. S4. S5. S6 /N 34, S7. S8 /N 4 41, S11. S12. S13. S14 43 4% 5 0. He S1. S2 it
WIRE S, AR BORRE S, BRI A S AR X, [ A 350 B A RO it o TR B A7 A 22
o SERE 7 Fis.

ETEERL (PCA-X) W Group 1
Hierarchical Clustering W Group 2
Colored according to marked groups MGroup 3
Group 4
1 Group 5
24
1.5
0
=
[}
1
0.5
0 ) —— r y ) T
3 2 ;5 2§ 3 5 0% B 838 83 3 8 8
- - — =
»n (2] %) %) » o

Calculated with ward and sorted by size.

Figure 7. Cluster analysis results of 14 batches of Xuhanting granules

B 7. 14 ETIEMARRLDINER

3.8. EMTAHT(PCA)

N T RGN A RO i H R A RORL 2 TR 1) 22 S, 6 RS RORLEAT £ o At e LA 14 HERE T
{5 R LA W (AT I T AR AR B, SN SIMCA 14.1 %, SR AR W BB R 51 05 30847 PCA 20 #T,
B8] 2 REFEERS PCL, PC2, Z5RIIE 4. W ZERITTTIRERE, @ LB RIiHERGE IS4
R2X. TRINGE 240 Q2 739108 0.97, 0.92, 5 WA AY [ [X 43 2 FEE AN FRU I RS B2 #8 R4 /i 2 > F s 43
T B AR BE S WG 5O 5 0 A A R ) R AE . DLE A L ARRR R, 193 14 HERITAE BRI
PCA 1557 BIME AT K, 4558 14 BRIy o8 3 4, Hodkesmd S1. S2. S3. S4. S5, S6. S7.
S8 LA 1 4, #Edn S11. S12. S13. S14 342 4H, S9. S10 a8 3 4. /i d RS WIS
FKorpr e RIEAAMFE . WA 8~10.

3.9. EXmER /N ZRZEFIF 3 #T(OPLS-DA)
PSRN 22 5%, BE T Y BT A A SR BB 7 A7 2L 1) £ 1 52 M f /s — e
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FIA 43 HT(OPLS-DA). M5 2% Rit vk F kA, AL/ OPLS-DA fA! RiHgRE G 1240 R2X. Tl &g
JIZH Q2 43 A2 0.91, 0.67, UiHHES IECFIE AR E H I AE /)55 4F . OPLS-DA #ff F195 5046k
AR E A RO S R SRR EAN R X, 5 B T (PCA S 5. #R#E OPLS-DA AL
VIP fE Rt — D ik S 802 R EZAF RSy, SR IE 11— VIP > | AR SR e %
EVEH, S5REW] VIPE AT | MEERS DRI 15 5%, 13 SE. 14 S, 7 50, 3 5%, R
S R AT RO 5 Ik R A5 R 1) 3 2B 2 S A

BT ESR (PCA-X) H R2X(cum)
B Q2(cum)

Comp|2]

=
£
Q
O

Figure 8. Cumulative contribution rate of variance of the first and second principal components of 14 batches of Xuhanting
granules
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Figure 9. PCA score of 14 batches of Xuhanting granules
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Figure 10. PCA load diagram of 14 batches of Xuhanting granules
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Figure 11. VIP map of 14 batches of Xuhanting granules in OPLS-DA model
11. 14 #tEFEFRL OPLS-DA ## R R MHAREMR VIP
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%, GiRLL 50% PR AR, MM OIEES ER S, RIS e, HIRERS, Xy sl
BRKATHLE, 25 RAAE 260 nm RGN ISR, EEEFE , FREERH ., %065 5 BERAT,
HOEFE 260 nm AE N ARSZIG RTINS K X HEE - K. HEE - BERRK. 25 - KON - SRR /K S5 B A
RGATIH, KILCA NG - 0.1%B5ER K NI sl AH 2R 48 e 8 R B 1 73 B ROR . RIS B8 7l 0.5
mL/min. 1 mL/min. 1.5 mL/min FJE, 255 &P 1 mL/min FFEE T 20 & A Hres B3y B8 7T
25°C. 30°CAHI 35CRIER, SR 30°CI 73 12 FEEUT -
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AARKENL T T RURL K] HPLC 4R SUEITE I EAMLEE S AT IR LT, 45 ORISR HLIK IR BT A5
RURLAE fh AR ALEEFE 0.896~0.975 2 18], it B ROY 5 1 KB T RIURLAE df 2 [E) BN AR, (BB LA Ll
BORBL 12 AT ROWRESRA 16 Mg, 2 IR i 22 Mg, 12 HAROWRE L 5 2 At IR
an ELECRAT 15 MEAIE, LT RO0 5 1 ke ah i e i i B 22 5, O IR s S H B, WTe
53 SR Ot DR B )0 K B B S B R AR R R AR S SR R O R 14 SRR UL
TIPS AR AE X e T AR BEAT SRR 70 e AN 2 i 70 A, 45 SRR ISR 0 W Al KA X001 55 1o 390 1) g 45 ok
WHIFR, thREA RO 5 I R R 32 222 e 0 . ARGl I FR SR ADLE . JEAT IR
ERRA RIS X W I a R, REVS PO REVT (5 UKL BT, D BT 5 JURL S 42 1) e i PR
HNHERMSE

=
SO IR T T H (B R K [2017] 158).
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