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Determination and qualitification of the Amoxicillin Capsules by
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Abstract Objective To determinate and qualitification of the amoxicillin capsule by near-infrared (NIR)

Diffuse Reflectance Spectroscopy. Method We prepared 32 samples which concentration range of amoxicillin
is from 5.91%to 84.13%, at the same time collect 41 batches samples which came from 9 factories , then use
Partial least square(PLS) to build the calibration model to predict the concentration of unknown sample, and
examine the method reproducibility and recovery. We use discriminant analysis to build classification
model.Result A model was set up using a calibration set (73 samples). The determination coefficient R is
0.9994, which came from cross-validation, and root mean square error of cross-validation (RMSECV ) is 0.96.
Root mean square error of prediction (RMSEP) obtained from the validation including 24 unknown samples is
1.22%, the correlation coefficient between the true value and prediction value is 0.9983. The average recovery is
100.25%, RSD of the system precision is 0.3%, RSD of the method precision is 0.6%. The misclassified rate is 0%
on the qualitification model using discriminant analysis. Conclusion The results show that the predict model

using NIR is reliable, the method is fast and exact, and can be applied to on-line detection.
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Tablel Influence of NIR spectra range and pretreatment method on the number of misclassified samples

JR g e —kr HOEE kRO

ey WHGEHE (em™ Original NIR spectra  First derivative spectra  Second derivative spectra
No.  Wavenumber range (cm™)
BRI RiEE KRIESE BuEsk KIESE KrdE
1 9881.5 - 4119.2 2 0 0 0 0 0
2 9221.6 - 7965.9 18 3 0 0 1 1
3 7965.0 - 6173.3 7 1 0 0 0 2
4 6173.0 - 4000.0 4 0 0 0 0 0
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Fig. 4 Scatter plot of scores for the first and second PC of the 41samples from 9 different factories
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Table 2 The infection of principle components to misclassified and cumulative contribution

iy Ear$ KT vk % PAIkC B
1 10 99.74 3
2 14 99.91 1
3 15 99.93 0
4 16 99.94 0
5 20 99.96 0
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Table 3 RMSECYV result of model using derivative spectra and original spectra

No. i AL HE 5 2 F T RMSECV
1 JRAE 8 0.96
2 —Fr 4L 10 1.05
3 — S 6 1.48
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X 4 AT FHAFREX Gt 4% 10000 — 4000 cm™. KAFHER GG 8458.2 -
8331.0. 8523.8 - 8489.1. 8743.7 - 8651.1 cm™ 5 4% ik 9221.6 - 7965.9 cm™ | 7965.0 -
6173.3 cm™. 6173.3 - 4000.0 cm 5 B LA AL IR (1) Py 3B AC XHGIEYY )5 2 (RMSECV) i,
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Table 4 Eeffect of parameters on various wavenumbers of the spectra
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No.

ik (em™) % RMSECV
1 10000-4000 8 0.96
2 8458.2-8331.0,8523.8-8489.1,8743.7-8651.1 7 1.43
3 9221.6-7965.9 9 1.29
4 7965.0-6173.3 8 1.45
5 6173.3-4000.0 9 2.37
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Fig.5 Scatter plots showing correlation between actual value and predicted value on the calibrated model
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Table 5Comparison between actual value and predicted value on the calibrated modle

s K LS THAE A 22 %6
1 TSR SR 2] 74.19 75. 68 2.01
2 B DL s it i 24545 BR 24 =] 82.8 84. 89 252
3 g L 2 A R 2 81. 50 81. 49 0.01
4 WL 41 B LA i) 254 PR ) 82. 05 82. 82 0.94
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6 R B PR R PR A = 83. 74 83. 87 0.16
7 Hl =2 2 2L A PR TEAT A ) 81.22 81. 69 0.58
8 [iiEs R ST S 68. 68 67.71 1.41
9 g rg =2 A IRA ] 82.18 81. 34 1.02
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Table 6 Result of recovery test

i FPAIREE%  WIRE I %
1 91.58 89. 44 97.66
2 92. 36 93. 07 100.77
3 90. 78 90. 05 99.20
4 91. 24 90. 04 98.69
5 92.17 93. 83 101.80
6 92. 68 93.01 100.36
SER R A 99.75
RSD(%) 1.4%
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