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Abstract: A novel qualitative analytical method by using two-dimensional chromatographic correlation
spectroscopy techniques for recognizing impurity peaks of HPLC methods of quality control and LC-MS
chromatographic system was established. The structures of major degradation products of ceftizoxime and
cefdinir were identified by LC-MS and MassWorks application; the standard chromatographic and spectral
data of the degradation impurities were obtained by high-performance liquid chromatography with diode array
detection. The impurity peaks of two-dimensional chromatography were matched by comparison of spectra
and calculating correlation coefficients. Peaks in chromatography can be identified accurately and rapidly in
different chromatographic systems such as column and mobile phase changed. The method provides a new
way and thought to identify the peaks in quality control of impurities without reference impurity substances.
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Figure 1 The chromatogram of mix degradation sample of
ceftizoxime under Chinese pharmacopoeia condition. Peaks
1-9arelisted in Tablel. Peak 7: Ceftizoxime
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Table 1 Relative retention time of impurity peaks in chroma-
tograms under Chinese pharmacopoeia condition

Degradation sample

Peak
Mix H,O, Acid Hydrolysis  Alkaline

1 0.282 0.283

2 0.336

3(F 0.359 0.359

4(A) 0.438 0.435
5(B) 0.591 0.592 0.593
6(C) 0.685 0.681 0.685
7 (D) 1.000 1.000 1.000 1.000 1.000
8(E) 1.972 1.963 1.962
9 2.810 2.790
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Table2 Accurate element composition measurement for impurities
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A 1 C11H14NgOsS, 402.052 9 -0.0430 -0.1070 96.920 9 9.0
2 Ci3H16Ns506S, 402.054 2 1.2997 3.2325 96.786 3 85 \/
3 C14H16N307S; 402.0430 -9.9337 —-24.707 5 96.695 4 85
B 1 C13H16N506S, 402.054 2 —6.200 3 -5.4214 955231 85 v
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c 1 C13H14N505S, 384.043 6 0.8350 21741 96.922 3 9.5 R
2 C11H12NgOsS, 384.042 3 -0.507 7 -1.3220 96.912 3 10.0
3 C15H16N206S; 384.0450 21776 5.670 3 96.695 0 9.0
E 1 C12H18NOoS, 384.042 3 —0.002 4 —0.006 3 96.726 7 45
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2 C14H14N307S; 400.027 3 -9.6838 —-24.207 3 97.732 6 9.5
3 C1H12Ng0sS, 400.037 2 0.206 9 0517 2 97.596 5 10.0
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Figure 2 MS? spectra of degradation impurities (A, B, C,
E, F represent different degradation impurities under LC-MS
condition)
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Figure 3 Proposed fragmentation pathway of impurities (A,
E, F represent different degradation impurities under LC-MS
condition)
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Figure4 2D chromatographic spectral correlative map of degradation samples analyzed in HPLC and LC-M S methods.

II': Acid; III: Hydrogen peroxide; IV: Hydrolysis
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