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Identification and discrimination bacterias of Gram positive and negative
using Laser-induced break down spectroscopy (LIBS)

Akram Shakouri moghaddaml, seyedeh Zahra Shorsheynil, Hamid Reza Shirvani Mahdavi?, Zahra Khodabakhshi®
1-College of Physical Chemistry, Alzahra University, Tehran
2- Azad University, Central Unit 3-Shahroud University of Technology
Abstract- Bacillus subtilis and Escherichia coli bacteria have been analyzed by Laser-induced breakdown spectroscopy.
Twenty-two atomic and ionic emission lines in the LIBS spectrum, which was dominated by inorganic elements such as
calcium, magnesium and sodium, were used to identify and classify the bacteria of Gram positive and negative. A
discriminant function analysis was used to discriminate between Bacillus subtilis and Escherichia coli. Our results show well
discrimination .so, it shows the ability of LIBS in classification of bacteria and it feasibility in medical applications.
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Classification Results®

Predicted Group Membership
g E B Total
Original  Count E 20 0 20
B 0 20 20
% E 100.0 0 100.0
B 0 100.0 100.0

a.100.0% of original grouped cases correctly classified.

SPSS ;1 ool b 6555k 50 LS5 4zt ¥ Jsor

el all SaS 4y cnl aseiel Jgu 5l S jshiles
PRV 2Bol hie 08 5 Zue p)5 655 9is0
&l Seiw sl jloges 5F sla IS wus S8 K0S
5 S Gal 983 (oo Gialed 575 99 sl | peeiets
lp ailoe 0% 5 8L g0l S S8 ks
oole S LS b bgls Gl jasis ab oge)]
PSS oS oy poe sl Gl | 6 SL ST sl
i F ol e e laled g9 4l oole l (g5lulax
bl g, U LIBS glacidb s S8 4 g5 o0
alin ewijle yole b (Jssdse Sglite glo sl

Soly ausis

Canonical Discriminant Functionl (VAR1=E.coli)

Mean=5.99

Std.Dev =0.998

N=20
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