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Establishment of physical fingerprint of Shengmai Injection and its quality
evaluation
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Abstract: Objective To establish the physical fingerprint of Shengmai Injection and evaluate its quality. Methods The physical
fingerprint was visually showed by the radar map consisting of eight indexes (conductivity, pH, turbidity, refractive index, solid
content, relative density, kinematic viscosity, and osmolality). Correlation coefficient method was used to calculate the similarity
between the fingerprints and the control fingerprints. Results The products physical fingerprints and parameters of the same species
from different manufacturers were quite different. In some companies, the quality of the same product was also unstable among
different batches and specifications, mainly reflected in the three indicators of osmolality, conductivity, and turbidity. Conclusion
Physical fingerprints can be used to evaluate the quality of Shengmai Injection and provide some ideas for the quality re-evaluation of
Chinese medicine injection.
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Table 1 Standardized conversion method of physical
quality index
L/BEiE e A Li¥A HETEHE () AKX

G ms-cm ' 0~5 2x
pH — 0~7 10 x/7
T NTU 10~30 x/2—=5
n — 0~2 5x
d — 0~2 5x
m mg'mL™' 0~60 x/6
% mm*s”' 0~1 10 x
o mOsmol-kg ™' 100~400 x/40
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Table 2 Determination of physical parameters of samples
= n O/(mOsmolkg ™) d pHE G/(msem™) m/(mgmL™") w(mm*s™') T/NTU

16030231 1.340 0 352.0 1.0153 6.14 2.10 42.22 0.984 20.0
16030621 1.3396 277.5 1.0157 6.17 2.27 41.17 0.968 21.3
16120614 1.340 0 315.5 1.016 0 6.35 2.15 42.40 0.969 27.1
16120121 1.3399 305.5 1.016 0 6.09 2.13 42.25 0.970 21.9
17030111 1.3399 244.5 1.016 7 6.20 2.23 42.07 0.955 24.5
17040921 1.3399 329.0 1.016 1 6.36 2.37 44.08 0.981 24.5
17070224 1.340 1 358.0 1.016 0 6.42 2.60 43.53 0.973 26.4
17070311 1.3402 355.0 1.016 7 6.48 2.60 44.10 0.984 23.9
17070614 1.3402 349.0 1.016 3 6.49 2.41 43.70 0.993 22.6
16010212 1.340 1 276.5 1.016 9 6.40 2.05 43.47 0.997 21.3
16080101 1.340 1 236.0 1.016 9 5.70 2.88 41.32 0.965 14.1
16080201007 1.340 1 235.5 1.016 3 5.70 3.21 40.82 0.981 14.1
16080301 1.3399 227.0 1.016 4 5.47 2.71 41.69 0.982 17.4
1701010 1.3392 184.0 1.013 8 5.45 2.15 35.07 0.955 10.2
16080202006 1.3397 235.5 1.016 1 541 2.94 41.15 0.944 21.3
16080105003 1.3394 209.5 1.014 5 5.63 2.70 40.89 0.980 15.4
16080205003 1.3394 211.0 1.014 4 5.58 2.70 36.76 0.976 16.1
16080305003 1.3394 214.5 1.014 7 5.53 2.68 37.18 0.986 14.1
16091102 1.3395 289.5 1.016 4 6.39 4.01 37.59 0.978 26.4
16120105 1.3395 281.5 1.016 6 6.17 4.02 39.30 0.978 21.9
17010204 1.3398 300.0 1.0170 6.14 4.02 40.99 0.982 21.9
Ju 1.071 8~1.607 8 220.4~330.7 0.8128~1.2191 4.81~7.22 2.17~3.25 32.90~49.35 0.780~1.170 16.2~24.4
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Fig. 1 Superposition physical fingerprints of 10 batches of
Shengmai Injection
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Fig. 2 Superposition physical fingerprints of samples

A, B. C 3 N ZARULE V- 35EIA] RSD {HN
21.69%, EIFHE “PEE” fef A Smirnov
% AR K= ZE 5 1% R AREH T1E;
SRETE THR T, EHHEAE () AT 5% EE
PR . HEHZ T4 BT sy, Whzn]
BEH N Z A A

T= 1| (x;—x) | /s
x; AVEHE, x NEFERTSHEENIEE, s briEzE

1] Smirnov VLM, n=11 K, T{H 3.049>
2.343; n=4 K, TH 1.725>1.689, XA K5
B. CJ] =M AREEER. n=9 B, T&
0.019<<2.237, M B. C ) FKIu™ i EEFE
i G EIBE EAE HIX R R EEERIE O, G,
T3 Metr b

®3 HmYESEECREREYIBESELE ST

Table 3 Standard values of sample physical parameter and its physical fingerprint analysis of samples

ity n O/(mOsmolkg ") d pHE G/msem™) m/(mgmL™") w(mm*s') T/NTU ML
16030231 6.700 0 8.80 5.076 6 8.77 4.20 7.04 9.84 5.00 0.942
16030621 6.698 0 6.94 5.0787  8.81 4.54 6.86 9.68 5.65 0.971
16120614 6.700 0 7.89 5.0802  9.07 4.30 7.07 9.69 8.55 0.931
16120121 6.699 5 7.64 5.0799  8.70 4.26 7.04 9.70 5.95 0.991
17030111 6.699 5 6.11 5.0837 8.86 4.46 7.01 9.55 7.25 0.926
17040921 6.699 5 8.23 5.0807  9.09 4.74 7.35 9.81 7.25 0.994
17070224 6.700 5 8.95 5.0802 9.17 5.20 7.25 9.73 8.20 0.946
17070311 6.701 0 8.88 5.0835 9.26 5.20 7.35 9.84 6.95 0.982
17070614 6.701 0 8.73 5.0816 9.27 4.82 7.28 9.93 6.30 0.985
16010212 6.700 5 6.91 5.0846 9.14 4.10 7.25 9.97 5.65 0.969
16080101 6.700 5 5.90 5.0844 8.14 5.76 6.89 9.65 2.05 0.632
16080201007 6.700 5 5.89 5.0813 8.14 6.42 6.80 9.81 2.05 0.582
16080301 6.699 5 5.68 5.0819 7.81 5.42 6.95 9.82 3.70 0.746
1701010 6.696 0 4.60 5.0690 7.79 4.30 5.84 9.55 0.10 0.579
16080202006 6.698 5 5.89 5.0805 7.73 5.88 6.86 9.44 5.65 0.829
16080105003 6.697 0 5.24 5.0727  8.04 5.40 6.13 9.80 2.70 0.677
16080205003  6.697 0 5.28 5.0722 797 5.40 6.20 9.76 3.05 0.696
16080305003 6.697 0 5.36 5.0737  7.90 5.36 6.27 9.86 2.05 0.646
16091102 6.697 5 7.24 5.0820 9.13 8.02 6.55 9.78 8.20 0.665
16120105 6.697 5 7.04 5.0830  8.81 8.04 6.83 9.78 5.95 0.667
17010204 6.699 0 7.50 5.0851 8.77 8.04 7.16 9.82 5.95 0.693
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