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Abstract: Objective To establish HPLC fingerprints of Xuefu Zhuyu Capsules (IILJifiZ8 X%, XZC) and evaluate the capsules
quality consistency by fingerprints and dissolution testing. Method The similarity analyses were conducted on 10 batches of XZC
through traditional Chinese medicine fingerprints software (2012A). Gallic acid, albiflorin, paeoniflorin, ferulic acid, naringin, and
neohesperidin were treated as quality markers (Q-Marker), the dissolution of each component was investigated using the small cup
method of General Rule 0931 of the Chinese Pharmacopoeia (2020 edition) at different rotating speeds (50, 75, 100 r/min) and
mediums (pure water, hydrochloric acid solution, acetate buffer, phosphate buffer) with different pH values. Results The fingerprints
similarities of 10 batches of XZC were greater than 0.990. Gallic acid, albiflorin, paeoniflorin, ferulic acid, naringin, and neohesperidin
were well dissolved in a medium of 50 r/min and pure water. Different batches of XZC had similar dissolution behavior, and the six
components were most in line with the Weibull equation, proving that the dissolution had similar drug release characteristics.
Conclusion The established fingerprints and dissolution method are stable and feasible, which can be used for the batch consistency
evaluation of XZC.
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Table 1 Production batch numbers and dates and number
of 10 batches of XZC

ArEs AEHY G | AiS EHB S
BL3120 2020-06-04 S1 | BA3249 2021-10-25 S6
BL3192 2020-10-08 S2 | BA3311 2021-11-22 S7
BL3289 2020-12-18 S3 | BB3023 2022-01-03 S8
BA3084 2021-03-09 S4 | BB3078 2022-04-24 S9
BA3166 2021-06-21 S5 | BB3152 2022-06-06 S10

2 FEEHER

2.1 BREIHIE

211 XSRS RERBUEE TR NN
BeEr. ATZ5H . BUBERR. MhEZEF S BT B 0 R
1.45. 1.48. 1.69. 1.54. 1.65. 1.57mg &+ 10mL
HIEEZFERE, N 50% F BRI R IE R 2 2,
RO IE S
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HERBZIEL, @A 30 min J5 MR8 KA
L fEFAH 0.22 um JEMRIET, FRECERIEMAE AL
VR -
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1-gallic acid; 2-albiflorin; 3-paeoniflorin; 4-ferulic acid; 5-naringin; 6-
neohesperidin.
1 RAEXMBRRIAFR (2 5 XZCH& (b) B HPLC
Fig. 1 HPLC of mixed reference substances solution (a)
and XZC sample (b)
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Fig.3 Dissolution curves of six index components under different rotating speeds
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Fig. 4 Dissolution curves of six index components under different dissolution mediums
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Fig. 6 HCA heat map of 10 batches of XZC at different production times



FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8 2577 »

FR2 TEHLREERIE 6 FIEFRELSHY fi 0 £ (E

Table 2 Difference factor (f1) and similarity factor (f2) values of six index components between different batches

ok fifd ol
B TEE ATANERT ATZGH BIBRIR A Wi R TIR ATANERT AT PIBIE RECH B R

SI  10.54 1729 1666 1241 1037  10.16 44.11 4775 39.09 4479 51.00 5430
S2 2.07 17.71 373 1002 577  13.40 77.94 3842 6551 4670 66.07 5031
S3 2233 11.74 9.11 17.84 505 441 33.92 5333 5934 49.08 67.74  70.90
S4 5.55 18.36 475 161 591 9.6l 62.25 46.73 6280 8322 66.09  57.01
S5 6.19 1543 1463 3956 1694 2561 58.92 3402 5249 5222 4471  36.85
S7 4.57 1297 3975 25.11 1044 2153 64.84 4359 2146 51.50 5534 40.94
S8 5.80 18.70 896 17.51 691  9.90 61.02 5826 4899 3940 6231 @ 57.22
S9 2.39 13.64 1068 2021 617 17.14 72.97 4313 4921 4524 6532 4482
S10 12.20 19.34 459 423 1271 1772 4598 4639 5796  66.54 5134 4496

27 BHIRBEINE
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BIRREIN, —H I ERR SRR A 22, Hidth 4 Fhigs
R BRSSO & SR LT o Al R R B 1
G POBTT FE R Weibull 5. BLE 6 Fifkrk
53 Weibull 77 FE& BRI i, % B 7E 30 min

W PEVE i BLAE 60 min N SR REH . FEARTS £ H
SERTERL T, AT LME T Weibull #5788 it b AS [F] i
(1) A5 )9 H R ke UL th i 2k, RIS TRV HE A Y
PR b, @S ZECRN BT 3 Ao,
3 g

W2 T AR I, — IR A U
TrEBAR, 8 AT RS A
Sy AT RETCIEIA BIACERAT M PR, BT DAEAT ¥t R ik
AT 77 B O VR R AR AT 5 8 . AR AE
F/NRIEF 48 /N AR AR ZE 100 mL, 30 min i 27
W IR T 85%LA 1, #rFabr s RAA H
FELE 30 min HUFE 5 UL R F%, UEBAZ547E 30 min
N ETERIA

&3 SHHUR S6 6 MEIRHAEAKNTREFH THRHEREMAER

Table 3 Dissolution model fitting results for six index components in representative batch S6 under pure water media

conditions
fRbREsy VIR LR R |fBFRESY WA oA G R?
WETHR  FREBER M=3.50+5.40¢ 0.775|FIEEIR  FHBHUER M,=34.50+3.38 ¢ 0.865
— R M,=106.87 (1—e 0107 0.821 —RRER M=109.20 (1—e 0111 0.991
Weibull £5%!  M=99.33 [1 —¢ 0-18¢=338] (0,999 Weibull #%!  M;=99.54 [1—¢ 014 (-056"] (996
Higuchi #5%  M,=11.82 £'2+27.27 0.453 Higuchi #%  M,=23.26 '>—3.16 0.937
Peppas #i%  M;=8.38 1086 0.795 Peppas #i%!  M;=21.91 (05! 0.936
AN BRI M,=59.17+1.41¢ 039 hhE  FHBBIER M,=40.261+0.88 ¢ 0.345
— R M=119.02 (1—e 0109 0.913 — R M=83.72 (1—e 09) 0.809
Weibull #5%!  M=103.25 [1—e0300-433°] 0,971 Weibull #%!  M,=91.09 [1—e 016 ¢-444"*] 0,992
Higuchi #7  A,=22.05 1'24-0.04 0.745 Higuchi #7  M,=10.30 24 14.04 0.517
Peppas #i%  M;=24.46 (040 0.750 Peppas #i%  M;=21.26 193¢ 0.565
AJUHE TR M=9.50+5.06 ¢ 0.729 8 fe B FHBUER M, =38.561+0.90 ¢ 0.348
— R M=163.91 (1—e 0051 0.817 — B M,=82.98 (1 —¢ 008) 0.799
Weibull #5  M,=99.05 [1 —e 002 (+54437%] ( 997 Weibull #%  M,=95.71 [1—e 014 (=478""] 0,999
Higuchi #%  M,=35.31 1'2—48.57 0.830 Higuchi B8  M,=10.48 /'>+11.87 0.519
Peppas 5% M;=10.35 (078 0.767 Peppas #5%!  M;=20.09 1037 0.563
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S5 AIEEHT NI, HEEE S BoRE
&M R, PARRER, A5 LAENTZ
Hormrh 2GR REL T A%, F IR 2 RHIE R
BT RN R, R R N
152 20 43 W 250700 Bt BE DI PP RS S B RR
B — BB IsI,

JA RN PR L B SRR A AT AR . Th
T ] A i ) 98 AR ORI e T [l A 45 g 1)
FAfR, WAL BE MR, RERME. B
AL HE AR5 357 2 5 M 1) 711) 5 A 1) L4
PRIUOY, £ 28 S 58— 7RV H 2 i B B 5 4 24
RS, PSSk KRS, K
A REEE Q38 7K IR SR 18 ZE 57 N, AN i iUfl
MR

XZC FEH 11 WREGH, AR A 2RI T
PG T, KT E) A RE BT 1 70 B 2K
Ho RWFFFEL TAFLLGIIK-O1E. FIRK-&
i~ CBRIK-C I B R /K- LR TahAH, 8T 210,
215, 230, 254, 270 nm AR, H&A&ERE
0.01% R /K-Z G NI aNAH, Rl 215 nm.
B A T B A il B B 2R T AR, SRl
UEEUEE TR R4, AL A3 AT B TR K B B0 s AR 13 FH 0K
B 518 A BT R A AR S g, — 2
PR R E0A BN E VLR, JReF R4 i 47
ARG E A DARE K [a] 3 A, 5 29y KA
TR ERIRS I MR 2
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