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Physical and chemical properties of antibiotics bacterial residue

GONG Lipeng, GUO Bin, REN Artling, LIU Ren-ping, SONG Han-ning

(College of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei 050018,
China)

Abstract ; This paper is to characterize terramycin and penicillin bacterial residues from the microbial fermentation process in
the pharmaceutical industry. Element analyzer instrument, atomic absorption spectrophotometer(AAS), high performance lig-
uid chromatography(HPLC) analysis, DTG-60H instrument, XRY-1B oxygen bomb calorimeter and Fourier transform infrared
spectrometer(FTIR) are employed to identify the two samples in order to investigate the physical and chemical characteristics.
The results show that the bacterial residues contain characteristically high carbon and oxygen levels, which are more than 40 %
and 30% ,respectively. The concentrations of inorganic components, seven heavy metals (Pb, Cr, Cd, Zn, As, Ni and Hg)
and polycyclic aromatic hydrocarbons (PAHs) are low. The main functional group are O—H and C—C, which are the charac-
teristic functional groups of protein, cellulose and other organic substances. The pyrolysis process of terramycin and penicillin
bacterial residues has three stages, and most of the organic materials are decomposed at the second stage. Additionally, the cal-

orific values of terramycin and penicillin bacterial residues are 16 894 kJ/kg and 17 641 kJ/kg. respectively.
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Fig. 1 Process of antibiotics fermentation
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Tab.1 Proximate and ultimate analysis of bacterial residue
%
w(Mg) w(Ag) w(Vy) w(FCy) w(Cyq) w(Hg) w(Ng) w(Sq) w(Og)
5.07 11.49 65.92 17.52 41. 36 4.996 8. 85 0. 874 33.988
12. 65 6.42 71.17 9.76 44,08 6. 261 9.45 1. 436 32. 840
il o
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Tab. 2 Inorganic components of bacterial residue
%
w(Si0y) w(Al, O3) w(Fe, O3) w(Ca0) w(MgO)
1.4 .3 2.1 3.5 0.4
0.9 2.8 1.6 2.2 0.9
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Tab. 3 Content of heavy metals in bacterial residue
mg/kg
w(Pb) w(Cr) w(Cd) w(N1) w(Zn) w(As) w(Hg)
1. 441 2.158 7 0.277 8 16.01 249.72 0. 408 0.035
0.061 0. 049 0. 066 2.584 176. 4 0.902 0.015
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Fig. 2 Electron spectroscopy of terramycin bacterial residue and penicillin bacterial residue
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Tab.5 X-ray photoelectron spectroscopy analysis
%
w(C) w(0) w(P) w(S) w(Ca) w(AD w(Sh) w(S1)
46. 88 40. 46 0. 90 0.67 7.57 — 3.52 —
50. 39 38.25 — — 7.17 4. 19 — 1.31
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Fig. 3 FTIR analysis of terramycin bacterial residue and penicillin bacterial residue
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Fig.4 TG and DTG curves at heating rate of 20 °C /min of terramycin bacterial residue and penicillin bacterial residue
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