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Quality Evaluation of Bufei Nashen Pills Based on Physical Fingerprints and Content

Determination of Marker Components
Li Lixia'?,Tian Jie"?,Su Xiaojuan'?,Huang Li'*,Zhang Yandi'*,Wang Yanping'**

(1. Ningxia Hui Autonomous Region Hospital of Traditional Chinese Medicine + Ningxia Hui Autonomous Region Academy of Traditional Chinese
Medicine , Yinchuan , Ningxia 750021, China ; 2. Ningxia Autonomous Region Traditional Chinese Medicine Hospital Affiliated to Ningxia Medical
University , Yinchuan , Ningxia 750021 , China; 3. Ningxia Chinese Medicine Preparation Innovation Engineering Technology Research Center,
Yinchuan , Ningxia 750021, China )

Abstract: Objective To establish an attribute — component two — dimensional quality evaluation system for Bufei Nashen Pills.
Methods The physical fingerprints of 15 batches of Bufei Nashen Pills were established by six physical parameters, including
color, roundness, surface texture, moisture, dispersion time limit, and weight difference. The similarity was evaluated, and the quality
consistency was evaluated by hierarchical cluster analysis (HCA) and principal component analysis (PCA). The content of calycosin —
7 — O — B - D - glucopyranoside in the preparation was determined by the high — performance liquid chromatography (HPLC)
method. The chromatographic column was Shimadzu — ShimNex CS C, column (150 mm X 4.6 mm,5 pm),the mobile phase was
acetonitrile — 0.2% formic acid aqueous solution (gradient elution),the flow rate was 1.0 mL / min,the detection wavelength was
260 nm, the column temperature was 30 “C,and the injection volume was 10 plL. Results The similarity between the physical
fingerprints of 15 batches of samples and the reference fingerprint was in the range of 0.90 — 1.00. HCA and PCA results
showed that the overall consistency of the samples was good. The control chart showed that the quality consistency of 15 batches of
samples was within the controllable range. The linear range of calycosin — 7 = O - B — D - glucopyranoside was 0.415 4 -
41.538 6 pg / mL (R* = 0.999 4,n = 8). The RSDs of precision, repeatability, and stability test results were lower than 2.5%.
The average recovery rale of calycosin — 7 — O — B — D — glucopyranoside was 101.01%,with an RSD of 1.77% (n = 9). The
content of calycosin — 7 = O — B = D - glucopyranoside in 15 batches of samples was 33.69 - 81.09 pg / g,with an average
content of 55.44 pg / g. Conclusion The established method is simple, accurate, and reproducible, which can provide a reference

for the overall quality control and process optimization of Bufei Nashen Pills.

Key words:Bufei Nashen Pills;physical fingerprints; HPLC;chemometric analysis;calycosin = 7 — O = B = D - glucopyranoside
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R1 AHHEHYESHRELE R (n=3)
Tab.1 Determination results of physical parameters of Bufei
Nashen Pills (rn = 3)

%5 AE" R SC MC(%) DT(min) WV(%)
S1 3.02 0.97 4 3.6 26 5.76
S2 1.07 0.93 4 3.6 18 7.51
S3 2.41 0.99 4 2.5 25 5.70
S4 2.15 0.97 4 2.4 15 5.34
S5 1.01 0.99 4 1.7 24 5.92
S6 2.17 0.94 4 4.9 16 6.03
s7 1.85 0.97 4 4.2 14 5.07
S8 0. 00 0.99 4 3.8 17 6. 62
S9 2.48 0.99 4 5.4 22 7.68
S10 1.97 0.97 5 4.7 18 7.73
S11 3.29 0.96 3 6.0 20 7.61
S12 4.78 1.00 4 3.7 22 7.22
S13 1.52 0.98 3 3.2 19 5.81
S14 4.41 0.97 4 4.0 24 5.43
S15 2.96 0.97 4 4.0 26 6.90
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Tab.2 Scoring criteria for surface texture of pills
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Tab.3 Standardized conversion method for physical parameters

MBS BT (v) HEAX | HESYK BAERA () HEAX
AE, 0~5  y=x |MC(%) 0~10 y=10-x
R 0~1  y=10x |DT(min) 0~60 y=10-2/6
sC I~5  y=2x |WV(%) 0~10 y=10-x

R4 15HLANGAE A MESEARENEE
Tab. 4 Standardized values of physical parameters of 15 batches
of Bufei Nashen Pills

%% AR, R SC  MC(%) DT(min) WV(%)
S1 3.02  9.72  8.00  6.40 5.67 4.24
S2 1.07 9.33 8.00 6.40 7. 00 2.49
S3 2.41 9.87 8.00 7.50 5.83 4.30
S4 2,15 9.73 8.00 7.60 7.50 4. 66
S5 .01 9.87 8.00 8.30 6.00 4.08
S6 2,17 9.43 8.00 5.10 7.33 3.97
s7 1.85 9.71 8.00 5.80 7.67 4.93
S8 0 9.86 8.00 6.20 7.17 3.38
S9 2.48 9.87 8.00 4.60 6.33 2.32
SI0 1.97 9.70 10.00  5.30 7.00 2.27
SI1 3.29 9.59 6.00 4.00 6.67 2.39
S12 4.78 10.00 8.00  6.30 6.33 2.78
S13  1.52  9.75 6.00 6.80 6. 83 4.19
S14  4.41 9.73 8.00 6.00 6.00 4.57
SI5 2.96 9.73 8.00 6.00 5.67 3.10
X 2.34 9.73 7.87 6.15 6. 60 3.58
SD .25 0.17 0.92 1.14 0. 68 0.95
R’ 4.78 0.67 4.00 4.30 2.00 2. 66

70 R A (B 10 10 180 A R B BB A Y Rl B 4 8 I
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FEAT 1, TIN5 UG B B AR M A 0T 2 SR 1S AR
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1> 0. 90, FHAFE Sh [B] P 2w 1 — 30tk R4 TR 5.
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A. Overlay physical fingerprints of 15 batches of Bufei Nashen Pills
B. Physical reference fingerprints of Bufei Nashen Pills
Fig. 1 Physical fingerprints of Bufei Nashen Pills
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Tab.5 Results of the similarity evaluation of 15 batches of Bufei Nashen Pills

%5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  SI1 S12 S13 S14 SIS xRS s A
S1 1.OO 0.95 0.98 0.94 0.94 0.93 0.92 0.94 0.95 0.93 0.8 0.91 0.90 0.98 0.99 0.98
S2 0.95 1.00 0.95 0.98 0.94 0.96 0.95 0.98 0.94 0.95 0.8 0.8 0.93 0.90 0.95 0.99
S3 0.98 0.95 1.00 0.97 0.99 0.90 0.91 0.95 0.8 0.8 0.78 0.8 0.93 0.92 0.96 0.97
S4 0.94 0.98 0.97 1.00 0.98 0.94 0.96 0.99 0.89 0.8 0.8 0.81 0.97 0.87 0.92 0.97
S5 0.94 0.94 0.99 0.98 1.00 0.87 0.90 0.95 0.83 0.8 0.71 0.79 0.94 0.8 0.91 0.94
S6 0.93 0.96 0.90 0.94 0.87 1.00 0.99 0.97 0.97 0.96 0.91 0.8 0.90 0.92 0.93 0.97
S7 0.92 0.95 0.91 0.96 0.90 0.99 1.00 0.99 0.92 0.91 0.8 0.78 0.94 0.88 0.90 0.96
S8 0.94 0.98 0.95 0.99 0.95 0.97 0.99 1.00 0.92 0.92 0.83 0.82 0.96 0.8 0.92 0.98
S9 0.95 0.94 0.89 0.8 0.83 0.97 0.92 0.92 1.00 0.97 0.95 0.95 0.8 0.97 0.98 0.97
S10 0.93 0.95 0.89 0.89 0.84 0.96 0.91 0.92 0.97 1.00 0.86 0.91 0.80 0.93 0.95 0.96
S11 0.85 0.86 0.78 0.80 0.71 0.91 0.8 0.83 0.95 0.86 1.00 0.92 0.83 0.91 0.89 0.90
S12 0.91 0.8 0.86 0.81 0.79 0.8 0.78 0.82 0.95 0.91 0.92 1.00 0.78 0.95 0.96 0.91
S13 0.90 0.93 0.93 0.97 0.94 0.90 0.94 0.96 0.85 0.80 0.83 0.78 1.00 0.84 0.88 0.94
S14 0.98 0.90 0.92 0.87 0.8 0.92 0.88 0.8 0.97 0.93 0.91 0.95 0.84 1.00 0.99 0.96
S15 0.99 0.95 0.96 0.92 0.91 0.93 0.90 0.92 0.98 0.95 0.89 0.96 0.88 0.99 1.00 0.98
STRAEL A 0.98 0.99 0.97 0.97 0.94 0.97 0.96 0.98 0.97 0.96 0.90 0.91 0.94 0.96 0.98 1. 00
O BR G HE 5
0 5 10 15 20 25
S1 * * * *
S15 J
S14 ]
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S11 g
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S7 {
s2 ]
S8 | I -t[1]
S3 -4 -3 -2 -1 0 1 2 3 4
S5 i—l;|7 R2X[1]=0.301 R2X[2]=0.272 Ellipse : Hotelling's 72(95% )
S4
S13 A
S10 t[2]
2 ISHANAS A MBI E i R G R KA AHRE wa oo o e
Fig. 2 Dendrogram of the cluster analysis of physical fingerprints 0.2
of 15 batches of Bufei Nashen Pills 0 | @sc
S 19 PCA BT A7 2 B 5 0 TE 8 D30 B L P 4, s o
2.3 ERRAEAMARIEERIENE ~0.4
231 BEEH 0.6 o
NN . . R -0. — . - 1[1]
@Iiélt *f : Shimadzu — ShimNex CS C18 1:_{ ( 150 mm X 078()_ 6 ~0.4 ~0.2 0 0.2 0.4 0. 6t
B

4.6 mm,5 pm) ; JBNAH: SNE(A) - 0. 2% FRZKEFR(B) ,
T BE Ve (0 ~ 15 min I 15%A — 17%A., 15 ~ 19 min i}
17%A — 15%A,19 ~ 25 minff 15%A) ;& : 1. 0 mL/ min;
KM 4 260 nm s A3 2 30 °C PR 10 wL.
2.3.2 ERHEE

HURE S0 K (i DU 5 ) 29 10 g, ‘& 100 mlL H ZE 4
TEH R K % A B B 50 mL, %5 € , FRE Fihs , i nl
T4 h RO, AR E TR, R RN R IR Y T i £
A7, b U8 RS R B UE I 25 mL, MR AR P S B
20 mLZF i, A, 5T, BV S A T BB

A, RS HGITAFSE B R B E
B3 15#tAMAERLER I FNER
A.PCA score plot B.PCA loading plot

Fig.3 PCA results of 15 batches of Bufei Nashen Pills
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4 15#EAMT4N S ALEY Hotelling's 725 DMod X 2§l &
A. Hotelling’s T2 control chart B.DMod X control chart
Fig.4 Hotelling’s 7> and DMod X control charts of 15 batches
of Bufei Nashen Pills

2. 3. 13 NS AR SRR E 6 IR, 5 R Geid e
iR NIR , B ST T R AT ORI T A RSD 4 1. 09%
(n=06), WA RSD N 1.90% (n = 6) , BB HRBOK T
300017, Ay ESEER T 1. 5, R A R G E At R AT 16
TAMITAN AL B S A i A Y A i
LRI 4> BRI 2. 3. 2300 X R A A
AR TR TR TS BV AS 10 wL, #22. 3. 1T R 68
T SRR R 0 R 1 B 2 SR s i s
TE 55 0T Rt V85 €0 35 A [ £ B8 o ) Ak A R O € 35 0 114
B, HEERT BT T, R & @t RAF TR ILEL 5,
ERMEC R B L AT S B W 2. 3. 2350 1 o) FR i
W 0.02,0.05,0.10,0.20,0.50, 1. 00, 1. 50, 2. 00 mL,
TR E S mL AR, 32,3 130 F {45 5%
A SRR S, DAOGF R I 0T R B R B AR R (X

g / mL) T AU AL ER (V) BEAT LM 1T, 45 0
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W1, B 5 05 T A ORE T Y BT R WK BEAE 0.415 4~
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K% B IR0 S B W 2. 3. 2 T5 T X IR A
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B B ] 0 0% 1T R 45 SR B 8 S T A T O B T T
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FW ARG 5 B R
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6y, 4% 2. 3. 2T Iy A A Al it A i, #5623 130
TSR LR IERRIN AT 6 VK, 0 53 P B IS [) e v L 4
REREFEE AR RSD R 1. 82%(n=6),
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R e ae - BR] —HERR A (45 R ST I8 &, %2
2. 3. 200 R J ik il A Bl L 4 ) T A8 A TR
#0,2,4,6,8,10,12,24 h i 2. 3. 1 300 F (443 2 F ok
FEMNAE , 0 SR B ) AR T o 45 K B 3 S e i
1R EAIIRI RSD 1 2. 07%(n = 8) , WETHA RSD H 2. 11%
(n = 8), FRUIHLT Z IR E 24 h NERENE RIS

T TS - A 23 e L R B R (Bl S 1)
WA AT 94, 4 B4 80% , 100% , 120% F 4 A B
S T A A O RO A 3 2. 3.2 W R ik
il £ A S AT, #5223, LI R i S5 R AR 5 L i
SR WA TR AR, O 11 B3 Il ie 338 o 235 SR SF X A [l i % oy
101.01% ,RSD M 1. 77%(n = 9) , FE W J7 1 R i R 4F-
2.3.4 HEEeENE

BOISHERE S, (45 ST - S15) 43 1, F 2. 3. 2301
O A A S R, 2 2. 3. 1 TR (A Ak A R A
FE VO SRV TR, 2 AR T TSR i v T S T
BEF 0 B it o 5 L 1S HERE b B S T AT
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15 S ot v T 8 S R A 2 B S A e I
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160 1500 1300
140 1300 1100
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1. BT8R H) 43
A B SER B ARRSER  Co B BSIER
Bs5 TEMHRESHRERIEE
1. Calycosin — 7 = O = B = D — glucopyranoside
A. Reference solution B. Test solution C. Negative reference solution

Fig. 5 HPLC chromatograms of the specificity test
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F6 15HAMTNSHPESRERNHEETSE2NELER (ng/g)
Tab. 6 Results of the content determination of calycosin — 7 -
O - B - D - glucopyranoside in 15 batches of Bufei
Nashen Pills (pg / g)

ey EREFEWABERF | BT LEFEARTIHEHF
S1 67. 16 S9 42.24
S2 69. 91 S10 43.75
S3 73.45 S11 81.09
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S7 33.69 S15 47.19
S8 40. 61 X 55. 44
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