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A Method for Analyzing Uniformity of Borneol in Manufactory Process of

Compound Danshen Tablets by Near-infrared Spectroscopy
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2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective: A near-infrared method for determining the uniformity of micro-borneol in the
production process of compound Danshen tablets was investigated. Method: The raw materials required for the
mixing process were collected and prepared into different fractions according to a certain ratio, two ways of grinding
and spraying were used to mix borneol into the dry extract. Uniform samples were sampled at different locations,
the samples were scanned by near-infrared, and their thresholds and Euclidean distance parameters were
calculated. The content of borneol in each sample was detected by GC. Result; When the threshold or the
Euclidean distance was <0.01, GC results showed that RSD of borneol content was <10% , indicating that the
borneol was uniformly mixed. When the threshold or the Euclidean distance was >0.01, GC results showed that
RSD of borneol content was > 30% , indicating that the borneol was mixed unevenly. Conclusion: The
established method can effectively and quickly determine the uniformity of borneol mixing in compound Danshen

tablets, it is recommended to be incorporated into internal control or national standards.
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Fig. 1 Near-infrared absorption spectra of compound Danshen

tablets samples
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Fig.2 GC chromatograms of compound Danshen tablets
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Table 1 Euclidean distances and threshold values of near-infrared spectra,content of borneol in samples obtained by different methods

W5 55 i A i BRI A
ZH N = N = U

A B B 2 mi " /’*TTM‘ ey BB 2 mip " /’*ffﬁm o
100:0.9 0.005 97 0.009 83 11.25 5.1 0.010 15 0.015 65 7.69 59.0

0.002 38 10.01 0.003 78 8.17

0.003 15 10.79 0.003 83 15.42

0.003 68 11.91 0.007 50 20.23

0.004 37 11.10 0.003 36 18. 80

0.005 29 10.77 0.013 82 6.10

0.008 52 11.15 0.006 02 7.80

0.002 64 10.15 0.005 72 3.92

0.005 77 10.96 0.004 28 7.55

0.004 53 10. 46 0.003 04 4.43
100:1.8 0.003 08 0.007 37 23.87 8.1 0.006 28 0.014 24 10.61 62.0

0.003 69 20.70 0.009 40 28.33

0.003 86 22.54 0.004 68 6.65

0.003 58 23.72 0.012 13 4.82

0.002 11 25.12 0.007 58 22.76

0.006 10 24.32 0.003 92 4.96

0.002 61 25.77 0.007 55 12.17

0.003 03 22.48 0.103 50 12.50

0.006 29 20.85 0.007 85 10.42

0.004 39 26.25 0.006 93 9.58
100:2.7 0.002 43 0.006 66 41.55 4.6 0.007 43 0.018 22 44.69 37.4

0.003 26 43.52 0.006 19 29.45

0.005 69 40.69 0.012 41 43.11

0.004 11 40.98 0.009 14 17.55

0.004 12 42.37 0.003 80 12.46

0.004 15 39.87 0.010 17 26.97

0.002 91 43.87 0.013 60 20.94

0.002 85 46.59 0.008 78 41.18

0.002 44 42.33 0.008 31 28.83

0.003 59 41.09 0.015 56 26.91
100:3.6 0.003 42 0.005 34 62.40 6.8 0.003 05 0.026 65 46.12 57.0

0.002 21 49.58 0.011 08 27.94

0.002 56 58.30 0.006 41 26. 88

0.004 29 59.04 0.011 13 18.72

0.004 49 57.47 0.023 49 22.45

0.003 11 55.89 0.003 34 13.67

0.002 50 61.76 0.018 51 59.01

0.003 32 57.07 0.014 05 52.29
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gk 1
5 25 AT IR S i A3
25531 VKR BT A 53 B RSD VKR BT A 53 B RSD
B 5 5 Bt 5 e LG 5
/mg-g /% /mg-g /%
0.002 83 57.88 0.005 80 7.42
0.002 76 63.44 0.002 78 24.10
100:5.4 0.005 87 0.007 31 112.46 1.6 0.007 08 0.031 64 112.38 33.0
0.005 62 110.58 0.009 04 116.27
0.004 55 113.06 0.020 67 68.16
0.004 83 114.20 0.027 97 55.29
0.004 99 115.79 0.008 69 34.25
0.004 65 112. 14 0.009 78 77.19
0.005 94 116.57 0.006 79 110.75
0.005 41 111.54 0.017 47 66.05
0.005 32 113.39 0.002 89 87.34
0.004 29 112.63 0.008 50 81.12
R2 EARSABEMNENHXRARE [ & %30 ]
Table 2 Pilot test of compound Danshen tablets with spray addition (1] EHRZmERLS. i ) RICHMEZ . —3[M].
method AL 5 o [ BE 2R th AR 2015146,
y T y = 2 et JE A g 7L BRI 2y T
P @ﬁﬁ;ﬁmﬁ o /@ﬁﬁgl [2] ki ﬂ$t»§§iéﬁﬂﬁﬁ@»mw#lﬁmﬂ
S/ me: g T H/mg g FPES R R (1], SR O R A
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3 0.001 94 45.29 8 0.00231 42.32 JUARZ B 2014,
(4] AIHE, HREEETH, % EFASHTIKAEW
4 0.00327 41.08 9  0.002 19 40.95
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- (10) :706-707.
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