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Correlation of bacteria in the contam inated drug and the
environm ental m icrobes in the clean room
for pharmaceutical m icrobial test investigated by FTIR

PEILin"?, HU Chang-qin” , MA Shi-hong , DAI Hui, HANG Taijun’

(1. National Institute for the Control of Phannaceutical and Biological Pwducts, Beijing 100050, China;
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Abstract: The FTIR method was used to investigate the correlation of bacteria in the contam inated
drug and the environmental microbes in the clean room for phamaceutical microbial test The sim ilarity of
bacteria in the contam inated drug and environmental m icrobes was compared by critical hit value method
and cluster analysis method. This constructed the FTIR spectra library of clean room environmental
microbe, and detem ined the criterion to promptly judge if the bacteria isolated from phamaceuticals were
contam inated by environment or not, hence the exactness of “ one-off report” of sterile test result can be
guaranteed, and can be used for the dynamic monitoring of environmental bacteria of clean room. The
method is proven to be simple, accurate and mapid, and can be easily spread to the phamaceutical
m icrobial control.
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Table 1 Detem ination of reproducibility level

Spectral band / cm ™!

Strain 3000~ 1200~ 1500~ 1500~ 900 ~
2 800 900 1 400 1 200 700
B. subt(n=15) 4.4 8.7 25.5 22.2 62.5
S.aur(n=15) 5.8 10.4 23.4 24.4 190.9
E.coli(n=18) 3.5 14. 4 7.2 13.4 83
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Figure2 Histograms which detem ined the critical hit
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Table 2 Examples of critical hit value method in .
similarity analysis of bacteria  isolated

phamaceuticals and aitbome m icrobes

Stmin Sample T_est Mmhnum hi_t value
time in overall library
1 Clindamycin phosphate injection 2006-8 2.49
2 Clindamycin phosphate injection 2006-8 2.37
3 Clindamycin phosphate injection 2006-8 2.15
4 Liuwei dihuang pill 2006-9 2.32
5 Liuwei dihuang pill 2006-9 2.09
6 Liuwei dihuang pill 2006-9 1.11
7 Shexiangquwu ae rosol 2006-11 1.24
8 Boyun ding eye drop 2006-12 1.85
9 Boyun ding eye drop 2006-12 2.39
10  Xiaoer zhike symp 2006-12 2.25
11 Xiaoer zhike symup 2006-12 1.34
12 Shexiangquwu aerosol 2006-11 0.52
13 Shexiangquwu aerosol 2006-11 0.39
14  Huo lingzhing oral solution 2006-11 0.88
15 Boyun ding eye drop 2006-12 0.4
16  Procaine injection 2006-12 0.82
17  Xiaoer zhike symp 2006-12 0.74
18  Xiaoer zhike symp 2006-12 0.77
19  Liuwei dihuang pill 2006-9 0.16
20  Liuwei dihuang pill 2006-9 0.15
?
5
, ?
, FTIR ;
s o
FTIR , 35 C (24 £2)h
FTIR ;
s SOP;
. R FTIR
A 2
P
P 5
FTIR
5 N N N

(1]

[2]

[6]

[9]

[10]

(1]

[12]

[13]

References

Dong XZ, Cai MY. Manual for System Identification of
Common Bacteria ( ) [M].
Beijing: Science Press, 2001:4 - 5.

Naumann D, Helm D, Labischinski H. Microbioloical
characterizations by FT-IR spectroscopy [ J]. Nature,
1991, 351:81 - 82.
Helm D, Naumann D.
cell components by FT-IR spectroscopy [ J].
Microbiol Lett, 1995,126: 75 - 80.

Helm D, Labischinski H, Schallehn G, et al
Classification and identification of bacteria by Fourier

J Gen Microbiol,

Identification of some bacterial
FEMS

transform infrared spectroscopy [ J].
1991,137:69 - 79.

Kirschner C, Maquelin K, Pina P, et al. Classification
enterococci a

and identification of com parative

phenotypic, and vibrational
study [ J].

Oberreuter H,

genotypic, spectroscopic
J Clin Microbiol, 2001,5:1763 - 1770.

Seiler H, Scherer S.
coryneform bacteria and related taxa by Fourier transfom
infrared ( FT-IR) spectroscopy [ J].

Microbiol, 2002,52:91 - 100.

Identification of

Int J Syst Evol

Mouwen DJM, Weijtens MJBM, Capita R, et al
Discrim ination of enterobacterial repetitive intergenic
consensus PCR types of Campylobacter coli and
Campylobacter puni by Fouriertransfom  infrared
spectroscopy [ J]. Appl Environ Microbiol, 2005, 71:
4318 - 4324.

Bureau of Quality and Technical Supervision. GB/T
16293 - 1996 ( ) [ S].
Beijing: Standard Press of China, 1996.

Bureau of Quality and Technical Supervision. GB/T
16294 - 1996 ( ) [S].

Beijing: Standard Press of China, 1996.

State Phamacopoeia Comm ittee of the People’ s Republic
of China. Phamacopoeia of the People’ s Republic of
China ( ) [ S]. 2005 ed. Part IL

Beijing: Chemical Industry Press, 2005: Appendix, 23 -

99.

Kummerle M, Scherer S, Seiler H. Rapid and reliable
identification of food-bome yeasts by FourierTransfom
infrared spectroscopy [ J].
1998, 64: 2207 - 2214.

Naumann D.

Appl Environ Microbiol,

Infrared
[ M ]//Meyers RA. Encyclopedia
Chem istry. Chichester John Wiley & Sons Ltd, 2000:
102 - 131.
Xu L, Shao XG. Method of Chem ometrics (

) [M]. 2 ed. Beijing: Science press, 2004: 344 -
364.

spectroscopy in m icrobiology

of Analytical





