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ABSTRACT

The antibacterial properties of picolinic acid was tested against selected test organisms
which includes serratia marcescens, micrococcus luteus, proteus vulgaris, proteus mirabilis,
bacillus cereus, bacillus subtilis, klebsiella pneumoniae, escherichia coli, shigella flexneri,
lactococcus lactis, enterobacter cloacae, staphylococcus aureus. The results obtained
established that picolinic acid has antibacterial activities against S. marcescens, K.
pneumoniae, E. coli, S. flexneri, B .cereus, P. vulgaris, M . luteus with minimum inhibitory

Keywords concentration of 0.5mg/mL. It also had great antibacterial activity against P. mirabilis at
Antimicrobial, minimum inhibitory concentration of 1.5mg/L. Picolinic acid evoked a strong antibacterial
Picolinic Acid, activities against B. subtilis, S.aureus and L. lactis at minimum inhibitory concentration of

2.0mg/mL and against E . cloacace at minimum inhibitory concentration of 1.0mg/mL. The

Proteus vulgaris,
Bacillus subtilis.

diameter of zones of inhibition ranges between 7.0mm and 14.0mm.

Introduction

There has been considerable interest in the development of
novel or adoption of new compounds as antimicrobial,
antidepressant, antiviral, antimalarial, anagelsic and antibacterial
agents. Multiple antibacterial resistances of the bacterial
pathogens are of great concern in drug production and also in
production of preservatives in food industry. Antibacterial
resistance is a serious problem in the treatment of human
patients with infectious disease and also food contaminated with
some bacterial pathogens like s. aureus has become resistant to
many antibacterial through the acquisition of drug resistance
genes via the role of plasmids in them. It has been discovered
that picolinic acid and its derivatives are good food preservatives
Picolinic acid has been the subject of much interest to various
researchers. This is mainly because of its wide ranging
applications; it is a naturally occurring end product of L-
tryptophan catabolism, a natural prime chelator. In the human
body, it is synthesized in the liver, kidney, and other organs
(Fernandez-Pol et al., 2001 Evans; Johnson, 1980). It also has
noticeable antitumor activities in mice (Leuthauser et al., 1982),
The effects of picolinic acid and derivatives on various
microorganisms have been reported. Accordingly, Escherichia
coli growth and Bacillus subtilis sporulation are transiently
inhibited by picolinic acid because of its metal-chelating
property (Collins et al., 1979; Fortnagel; Freese,1968).

Borawska et al. (2008) reported that antimicrobial activity
of picolinic acid (PA), sodium picolinate (PS), potassium
picolinate (PP), benzoic acid (BA), sodium benzoate (BS) and
potassium benzoate (BP) against Staphylococcus aureus,
Pseudomonas aeruginosa, Bacillus subtilis and Candida
albicans were measured using micro broth dilution method
picolinic acid and sodium picolinate show a high antimicrobial
activity. Recently, a comparative assessment of picolinic acid
with common chemical preservatives in ginger fruit juice
showed that it has a much better preservative power than most
common chemical preservatives (Akinwande et al 2012).
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Picolinic acid chelates metal ions, such as Zn*" and Fe”, it is
likely that its antimicrobial activity against mycobacterium
avium complex organisms ( i.e a pulmonary infection caused by
bacteria) is owing to its ability to chelate metal ions, especially
Fe ions which are an essential nutrient for bacteria. Therefore, it
appears that the activity of picolinic acid in inhibiting/killing
extracellular mycobacterium avium complex is principally
attributable to its iron-chelating function, which causes the
depletion of nutrient iron essential for bacterial growth (Louis et
al., 2001; Cai et al., 2006)

In addition, picolinic acid is a potent co-stimulus in the
induction of macrophage - or neutrophil-mediated microbicidal
activity against Candida albicans (Abe et al., 2004; Mucci et al.,
2003; Applberg, 2000).

This study is aimed at evaluating the antibacterial properties
of picolinic acid against selected bacterial pathogen and to
determine their minimum inhibitory concentration against the
selected bacterial pathogens.

Material and methods

The picolinic acid was collected at The department of Pure
And Applied Chemistry Ladoke Akintola University of
Technology Ogbomoso, Nigeria.

Also the test organism was collected from The Department
of Microbiology University of Ibadan, Nigeria. The test
organism includes: Serratia marcescens, Micrococcus luteus,
Proteus vulgaris, Proteus mirabilis, Bacillus cereus, Bacillus
subtilis, Klebsiella pneumoniae, Escherichia coli, Shigella
flexneri,  Lactococcus  lactis,  Enterobacter  cloacae,
Staphylococcus aureus.

Agar plate dilution test was used to determine the Minimum
Inhibitory Concentration (MIC) of an antimicrobial agent.
Preparation of Picolinic Acid Solution

Solutions of picolinic acid were distilled water and
perforated filter paper soaked in it.

Dilutions of picolinic acid were prepared in sterile distill
water at ten times concentration.
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Preparation of Plates

500ml Muller hilton agar of each flask was sterilized in a
pressure pot and allowed to cool in water bath at 50°c.
Appropriate volume of picolinic acid was added to each flask at
10 times concentration, mixed thoroughly and Mueller hitton
agar media was immediately poured on to a plate. The picolinic
acid was serially diluted and the soaked perforated filter disc
was added to the according to Washington and Wood (1995).
The concentration of picolinic acid in different plates was
0.5mg/mL, 1.0mg/mL,1.5mg/mL,2.0mg/mL and 2.5mg/mL.

Inoculum for the MIC test was prepared by taking colonies
from an overnight culture and inoculated into broth. The broth
culture was incubated at 35° for 3 hours until it reaches the
desired turbidity. This was then swabbed into the prepared plate
and the picolinic acid soaked paper disc was introduced into
sterile plate and incubated for 24 hours.

The picolinic acid was serially diluted and perforated filter
disc were soaked in each concentration of picolinic acid
according to the modified methods of Washington and wood
(1995). The concentration of picolinic acid in different plates
was 0.5mg/ml, 1.0mg/ml,1.5mg/ml,2.0mg/ml and 2.5mg/ml.

Antibacterial susceptibility test of the isolated organism was
done by disc diffusion using the Kirby-Bauer technique (Bauer
et al., 1966) and as per recommendation of NCCLS (NCCLS
1997). Panels of picolinic acid were used. All tests were
performed on Mueller Hilton agar. The surface was lightly and
uniformly inoculated by cotton swab. Prior to inoculation, the
swab stick was dipped into bacterial suspension having visually
equivalent turbidity to 0.5Mc farland standard. The swab stick
was then took out and squeezed on the wall of the test tube to
discard extra suspension

The picolinic acid soaked paper disc was placed on agar
surface of the plates already swabbed with different selected
bacteria. Inoculated agar plates were allowed to stand until the
soaked paper disc were completely absorbed and after then it
was incubated at 35°c for overnight. On the next day, plates
were read by taking measurement of zones of inhibition. Result
were recorded and graded as resistant (R) and sensitivity (S)
according to the reference zone of inhibition of particular
picolinic acid.

Results and Discussion

Antibacterial activity of picolinic acid against selected
bacteria pathogen are shown in Table 4.1 The results of the
Minimum Inhibitory Concentration of Picolinic acid are shown
in Table 4.2 There were variations in the results of the
antibacterial activity of the picolinic acid against selected
bacterial pathogens. Picolinic acid has antibacterial activity
against  Serratia  marscensces, Klebsiella  pneumonia,
Escherichia coli, Shigella flexneri, Bacillus cereus, Proteus
vulgaris and Micrococcus luteus with minimum inhibitory
concentration of 0.5mg/mL as shown in Table 4.2.

It also had antibacterial activity against Enterobacter
cloacace with minimum inhibitory concentration of 1.0mg/mL
as shown in Table 4.2. The diameter of zones of inhibition was
7.0mm (Table 4.1).

Picolinic acid had antibacterial activity against Serratia
marscensces, Klebsiella pneumonia, Escherichia coli, Shigella
flexneri, Bacillus cereus, Proteus vulgaris and Micrococcus
luteus with minimum inhibitory concentration of 0.5mg/mL as
shown in Table 4.2.

It also had antibacterial activity against Enterobacter
cloacace with minimum inhibitory concentration of 1.0mg/mL
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as shown in Table 4.2. The diameter of zones of inhibition was
7.0mm (Table 4.1).

Picolinic acid had antibacterial activity against Proteus
mirabilis with mimimum inhibitory concentration of 1.5mg/mL
(Table 4.2). The diameter of zones of inhibition was 8.0mm as
shown in Table 4.1.

Furthermore, picolinic acid has antibacterial activity against
Bacillus subtilis, Staphylococcus aureus and Lactococcus lactis
with minimum inhibitory concentration of 2.0mg/mL as shown
in Table 4.2. The diameter of zones of inhibition ranges between
7.0mm and 9.4mm (Table 4.1).

Minimum Inhibitory Concentration
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Conclusion

Picolinic acid in this study had a broad spectrum of activity
against selected test bacteria and could be used as antibacterial
agent in food industry.

In lieu of this, a similar result was gotten on the
antibacterial effect using a micro broth dilution method
recommended by the National Committee for Clinical
Laboratory Standards (NCCLS) and applied by other authors as
well Espinel-Ingroff et al. (1995), Speciale et al. (2002) and
Woods et al. (1995)

In this present study it was found that picolinic acid showed
broad spectrum of antibacterial activity just like the alkaline
picolinates (koczon et al., 2005) .This finding also suggest
possible usefulness of picolinic acid as a food preservative due
to its non-toxic nature. Evans and Johnson (2001) reported that
picolinic acid can be found in man so ingesting a food
containing picolinic acid as its preservative will not cause harm
to man.
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Table 4.1: Antibacterial activity of picolinic acid against selected bacteria pathogen

Conc.

TEST ORGANISMS | 0.5mg/mL 1.0mg/mL | 1.5mg/mL | 2.0mg/mL | 2.5mg/mL
Proteus mirabilis R R 8.0 9.5 10.5
Serratia marcescens 8.0 9.5 10.5 11.0 14.0
Klebsiella pneumonia | 7.0 7.5 8.5 9.0 9.5
Escherichia coli 7.0 7.5 7.8 8.0 8.5
Shigella flexneri 7.0 7.4 7.8 8.0 8.6
Bacillus subtilis R R R 7.5 8.5
Bacillus cereus 7.0 7.2 7.4 7.8 8.0
Enterobacter cloacae R 7.0 7.4 7.8 8.2
Staphylococcus aureus | R R R 7.0 7.5
Proteus vulgaris 7.0 7.4 8.0 10.0 11.0
Lactococcus lactis R R R 8.5 9.4
Micrococcus luteus 7.0 7.5 8.0 8.5 9.0

Table 4.2: Minimum Inhibitory Concentration of Picolinic acid

TEST ORGANISMS | MINIMUM INHIBITORY CONCENTRATION
Proteus mirabilis 15
Serratia marcescens 0.5
Klebsiella pneumonia | 0.5
Escherichia coli 0.5
Shigella flexneri 0.5
Bacillus subtilis 2.0
Bacillus cereus 0.5
Enterobacter cloacae 1.0
Staphylococcus aureus | 2.0
Proteus vulgaris 0.5
Lactococcus lactis 2.0
Micrococcus luteus 0.5
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