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Simultaneous Determination of Amoxicillin and Doxycycline
with Partial Least-Square Regression

OU Wei-jia, ZHANG Xin-ming, LI Hua-xing, WANG Rong, GAO Ya-h
( College of Resources and Environment,South China Agricultural University, Guangzhou 510642 , China)

Abstract . The existence of colinear and overlapping phenomena in the ultraviolet absorption spectra of
amoxicillin and doxycycline makes it difficult to use ultraviolet spectrophotometry to determine the respec-
tive contents in a mixture of both components. L . (4°) orthogonal experimental design was applied in this
study and absorption data from of 200 to 250 nm of their mixture were obtained with UV scan procedure.
Then a data normalization was made and a PLS ( partial least square regression) predicting model was de-
veloped by using DPS 8. 01 software. It was shown that this method was accurate and reliable, with the
RPE% for both amoxicillin and doxycycline were 3. 13% and 6. 42% ,respectively, and the average re-
covery rate were 100. 34% and 100. 71% ,respectively. It was also simple and rapid without the necessity

of separating the samples beforehand.
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Fig. 2 Calibration curve of amoxicillin and doxycycline between concentration and absorbance
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Tab.1 Dynamics of absorbance with concentrations of amoxicillin and doxycycline
. p(FIZEVEAR)/(mg - L77) p(ZMWHAEK)/(mg- L)
byepe/ MIN
0 10 20 30 40 0 10 20 30 40
0 0. 045 0.294 0.541 0.790 1.027 0.039 0.337 0. 644 0.936 1.229

30 0. 045 0.295 0.541 0.792 1.028 0.038 0.337 0. 645 0.934 1.225

60 0.044 0.292 0.539 0. 796 1.031 0. 037 0. 335 0.641 0.929 1.217

90 0.044 0.294 0.542 0.795 1.029 0.038 0.335 0. 640 0.931 1.221

120 0. 045 0.296 0. 544 0.799 1.036 0. 039 0.334 0. 637 0.926 1.216

0.10
Bk ST A DPS8. 01 4wl 78 Fr S8 21
0.05 | s w .. ,

h 2.5.2 E e e e /DR Emﬂﬁ

2 g}

4 0 R EX BN S R EREE Z R EEEH. &
~0.05 | IR A SR R E v AR A, O Tt L EIUE,
ool . J%T%ﬁﬁﬂ%;,ﬁf Pt MR R

ARG = "‘"’ et 5y
/J\"_EEI“?{’JIJ&%%[ B 2 o A 3 A A 4 %éﬂé}ﬂﬁ

Fig.3 Addition absorbance spectra of amoxicillin and doxycycline
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Tab.2 Concentration of standard solutions for amoxicillin
and doxycycline mg + L~
F5 FEFR ZHURER| 75 MFMEFAK ZHHE

1 5 5 9 15 5

2 5 10 10 15 10

3 5 15 11 15 15

4 5 20 12 15 20

5 10 5 13 20 5

6 10 10 14 20 10

7 10 15 15 , 20 15

8 10 20 16 20 20
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Fig.4 Change of PRESS with factor number
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Tab.3 Concentration of solutions for amoxicillin and doxy-
cycline
B 24 75 LT E
F2  pwa/  pmw/ [ElR paa/ pme/ [
(mg-L™") (mg-L') HE/% (mg-L') (mg:L™") F/%
1 6 5.65 94.18 6 5.57 92.81
2 6 6.02 100.41 12 12.37  103.06
3 6 6.05 100.88 18 18.18  100.99
4 12 11.98 99. 87 6 6.38 106.40
5 12 12.11  100.93 12 11.66  97.20
6 12 12.11  100.90 18 17.82  99.02
7 18 18.08  100.44 6 6.07 101.10
8 18 18.40  102.20 12 12.46  103.83
9 18 18.60  103.31 i8 18.36  102.03
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Tab.4 Mathematical statistics results of calibration models

of amoxicillin and doxycycline
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