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Rapid Determination of Cefalexin Granules by NIR

NIU Chong, YANG Na, LI Yujie, ZHAO Haiyun, YU Mingyan, LING Xiao*(Shandong Institute for Food and Drug
Control, Jinan 250101, China)

ABSTRACT: OBJECTIVE To develop a NIR method for rapid determination of Cefalexin granules. METHODS The NIR
spectra of 187 batches of Cefalexin granules from different pharmaceutical manufacturers were collected, 94 spectra of them
were used as the calibration set and the rest 93 spectra as the validation set. The quantitative model was set up and applied to
predict the validation set and detect the samples. RESULTS For the quantitative determination, the concentration range of
cephalexin was 0.042 0-0.138 0-mg'mg". The determination coefficients (R?) of the cross validation was 98.84, the true mean
predictive error of root meansquare error of cross validation (RMSECV) was 0.003. The mean prediction error of root mean
square error of prediction (RESEP) was 0.003, the correlation coefficient of the true value and prediction value was 0.995 0.
CONCLUSION The method is simple, rapid and accurate, and can be applied to drug rapid determination.
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Fig. 1 The original NIR spectra(A) and first derivative +vector normalization corrected spectra(B) of Cefalexin granules
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Tab. 2 Predicted results of the unknown samples

2 HPLC é;':‘jl%/ NIR £ Iiki/ o W% gy HPLC é.‘:‘jlé/ NIR £ %ki/ . W%
mg-mg mg-mg mg-mg mg-mg
1 0.1227 0.1303 -0.007 6 106 48 0.044 9 0.047 7 -0.002 8 106
2 0.1142 0.120 9 —0.006 7 106 49 0.050 0 0.049 4 0.000 6 99
3 0.114 0 0.120 1 —0.006 1 105 50 0.049 8 0.0522 —-0.002 4 105
4 0.1378 0.1354 0.002 4 98 51 0.048 3 0.047 4 0.000 9 98
5 0.136 1 0.1377 —-0.001 6 101 52 0.050 1 0.049 7 0.000 4 99
6 0.137 8 0.142 4 —-0.004 6 103 53 0.104 6 0.099 3 0.005 3 95
7 0.136 1 0.1311 0.005 0 96 54 0.109 2 0.106 1 0.003 1 97
8 0.136 5 0.138 6 —-0.002 1 102 55 0.1109 0.104 9 0.006 0 95
9 0.050 3 0.048 7 0.001 7 97 56 0.124 6 0.124 1 0.000 5 100
10 0.055 1 0.058 4 -0.003 3 106 57 0.123 9 0.1225 0.001 4 99
11 0.060 8 0.065 3 —-0.004 5 107 58 0.1256 0.1254 0.000 2 100
12 0.1156 0.116 8 -0.0012 101 59 0.050 0 0.048 9 0.001 1 98
13 0.1143 0.1128 0.001 5 99 60 0.050 9 0.054 0 ~0.003 1 106
14 0.117 6 0.1177 —0.000 1 100 61 0.050 5 0.048 3 0.002 2 96
15 0.116 9 0.1185 —-0.001 6 101 62 0.050 9 0.050 2 0.000 8 99
16 0.1153 0.1127 0.002 6 98 63 0.050 4 0.049 7 0.000 7 99
17 0.1159 0.1182 -0.002 3 102 64 0.048 9 0.049 6 —0.000 7 101
18 0.116 4 0.1155 0.000 9 99 65 0.050 8 0.050 4 0.000 4 99
19 0.082 4 0.088 2 —-0.005 8 107 66 0.050 8 0.050 8 0.000 0 100
20 0.0832 0.086 0 —-0.002 8 103 67 0.049 5 0.049 3 0.000 2 99
21 0.063 0 0.062 2 0.000 8 99 68 0.050 3 0.052 3 ~0.002 0 104
22 0.048 6 0.045 4 0.003 2 93 69 0.051 0 0.054 3 -0.003 3 107
23 0.049 9 0.051 5 —0.001 6 103 70 0.0489 0.049 5 —0.000 6 101
24 0.049 9 0.049 7 0.000 2 100 71 0.050 8 0.051 0 —0.000 2 100
25 0.049 6 0.050 0 —0.000 4 101 72 0.050 2 0.048 9 0.001 3 97
26 0.060 5 0.061 3 —0.000 8 101 73 0.0512 0.049 2 0.002 0 96
27 0.061 8 0.069 1 —-0.007 3 112 74 0.0523 0.053 6 -0.0013 103
28 0.062 5 0.065 6 —-0.003 1 105 75 0.083 6 0.080 2 0.003 4 96
29 0.063 0 0.066 0 —-0.003 0 105 76 0.085 8 0.087 4 —-0.001 6 102
30 0.063 3 0.063 2 0.0001 100 77 0.084 8 0.082 6 0.002 2 97
31 0.061 8 0.061 0 0.000 8 99 78 0.084 7 0.078 9 0.005 8 93
32 0.1057 0.109 2 —0.003 5 103 79 0.082 2 0.085 4 —-0.003 2 104
33 0.105 1 0.103 1 0.002 0 98 80 0.082 5 0.083 5 -0.001 0 101
34 0.105 8 0.100 9 0.004 9 95 81 0.049 3 0.054 1 —0.004 8 110
35 0.104 5 0.101 1 0.003 5 97 82 0.050 2 0.055 0 ~0.004 8 110
36 0.104 8 0.1055 -0.000 7 101 83 0.050 0 0.0555 -0.005 5 111
37 0.1150 0.109 3 0.005 7 95 84 0.048 6 0.052 4 —-0.003 8 108
38 0.116 9 0.117 6 —0.000 7 101 85 0.053 2 0.050 2 0.003 0 94
39 0.117 1 0.118 4 —-0.001 3 101 86 0.053 1 0.048 6 0.004 5 92
40 0.114 7 0.117 3 —-0.002 6 102 87 0.121 5 0.121 8 —0.000 3 100
41 0.1154 0.114 4 0.001 1 99 88 0.124 7 0.120 4 0.004 3 97
42 0.116 9 0.1129 0.004 0 97 89 0.120 6 0.1213 ~0.000 7 101
43 0.1154 0.117 3 -0.0019 102 90 0.1215 0.1232 -0.001 7 101
44 0.116 9 0.1159 0.001 0 99 91 0.1135 0.1114 0.002 1 98
45 0.1176 0.110 4 0.007 2 94 92 0.1120 0.1057 0.006 3 94
46 0.1147 0.114 4 0.000 3 100 93 0.109 7 0.106 4 0.003 3 97
47 0.048 7 0.046 1 0.002 6 95
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Fig.2 Correlation of between NIR predicted and true values
A—cross validation of calibration set; B—cross validation of test set
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