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ABSTRACT

The antibiotic susceptibility pattern of bacteria isolated from freshly cut watermelon fruit
sold within Abakaliki metropolis (Presco junction) Ebonyi State Nigeria were analysed.
About six bacteria species were isolated which include: Bacillus species, Esherchia coli,
Staphylococcus species, proteus species and Salmonella. Out of the six, three are gram
positive while three are gram negative. Escherichia coli showed the highest zone of
inhibition zone diameter of LV (14mm), CIP (12mm) and no inhibition zone to CE, CT, E AP,
PF, N, CM, AU, AM, CM. Pseudomonas species showed the highest zone of inhibition zone
diameter of NB (12mm) and CN (10mm) and no inhibition zone to CE, CT, E AP, PF, N, CM,
AU, AM, CM,. Staphylococcus aureus showed the highest zone of inhibition zone of CIP
(18mm) and LV (18mm) CE, and no inhibition zone to CT, EAP, PF, N, CM, AU, AM, CM.
Finally Salmonella species showed the highest zone of inhibition zone diameter of LV
(18mm CIP (14mm), PF (12mm).
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INTRODUCTION

Consumption of fresh fruits vegetable fruit and low acidic tissues of the fruits is
continues to increase in many countries also good medium for microbial growth
owing to consumer preference for fresher, and multiplication [9,10]. Freshly cut
more nutritious food that also happen to water melon is marketed as halves,
meet the needs of busier lifestyles quarters and slices. They are usually
[1,2,3,4]. The availability of fresh produce eaten without further cutting, peeling or
has increased such that these products rinsing as it has been prepared and
are obtainable of at all times during the packaged by the vendors. Water melon is
year, and this relies hearty on the import a warm season crop in the cucurbit family
of good from regular all over the globe. and this fruit is grown in various regions
Despite the benefits derived from eating in Nigeria [11,12,13]. Watermelon is the
raw fruits and vegetables quality and second largest fresh market vegetable
safety is still an issue of concern as these produced with 1, 116 acres and accounts
foods have long been known to be for 16% of the total fresh market
vehicles for transmitting infections vegetable acreage [14,15]. The increased
disease [5,6,7,8]. The destruction of consumption competed with the
surface cell during processing which associated risk of food borne illness to
includes, peeling, shredding, slicing etc which consumers may be exposed to have
exposes the fruits to microbial become a matter of great concern [16].

contamination. High water content of the
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Morphological characterization of the isolates
The morphology of the bacterial isolates were identified recorded as seen below in Table 1
Table 1: Colony characteristics, Gram reaction and cell morphology of the isolate

S/N Colony characteristic Gram reaction Cell morphology

1. Yellow, smooth Tow convex Positive clusters, non-motile
and non capsulate

2 Grey (light yellow mucoid) Negative Really capsulated rods
single shape

3 Lactose fermentes, pink Negative Rod, short and straight
Colony on McConkey aga
smooth, lightly moist shiny,
short edge entierely

4 White in nutrient medium, Negative Rod motile produces

smooth edge and convex surface

water soluble pigment which
diffuse through the medium.

Biochemical Test Result of the Isolates

The biochemical test result of bacteria
isolated from freshly cut watermelon is as
shown in table 2 below. About Six (6)
bacteria species were isolated which
include: Bacillus species, Esherchia coli,
Staphylococcus species, proteus species
and Salmonella. Out of the six, three are
Gram positive while three are Gram

negative. Biochemically, two are indole
positive  except Escherichiacoli and
proteus that are indole negative. Four
isolate are catalse positive and one is
oxidase positive. Furthermore,
Staphylococcus species are the only
isolate that is coagulase positive.

Table 2: Biochemical test results of the isolates from the test sample

S/N  Catalase test Coagulase test Oxidase test
1 Positive Positive Negative

2 Negative Negative Negative

3 Negative Negative Negative

4 Negative Negative Positive

Indole test  Suspected

Negative Staphyllococcus species
Positive Escherichia coli
Negative Salmonella species
Negative Pseudomonas species

Antibiotic Susceptibility pattern of Isolates from freshly cut Watermelon Sold at Preco

Junction Abakaliki

The Table 3 below shows the antibiotic
susceptibility pattern (zone of inhibition)
(mm) for bacteria isolates. Escherichia
coli showed the highest =zone of
inhibition zone diameter of LV (14mm),
CIP (12mm) and no inhibition zone to CE,
CT, E AP, PF, N, CM, AU, AM, CM,
Pseudomonas species showed the
highest zone of inhibition zone diameter
of NB (12mm) and CN (10mm) and no
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inhibition zone to CE, CT, E AP, PF, N,
CM, AU, AM, CM,. staphylococcus aureus
showed the highest zone of inhibition
zone of CIP (18mm) and LV (18mm) CE,
and no inhibition zone to CT, E AP, PF, N,
CM, AU, AM, CM Salmonella species
showed the highest zone of inhibition
zone diameter of LV (18mm CIP (14mm),
PF (12mm).
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Table 3: Antibiotic Susceptibility pattern of Isolates from freshly cut Watermelon Sold at Preco

Junction Abakaliki.

Organismname ci CN OF NB LV CD

AP

Pf N

CM cC AM Au CT

5u 10ug 5ug 10ug 50ug 10ug 30ug 30ug 100ug 30ug 1Oug 30ug 30ug 30ug

gm /m /m /m /m /m /m /m /m /m /m /m /m ¢g/m
Escherichia 12 6 10 4 14 Nil Nil Nil Nil  Nil Nil Nil Nil Nil
Pseudomonas 10 16 4 12 Nil Nil Nil Nil Nil  Nil Nil Nil Nil Nil
Salmonellasp 14 6 10 Nil 18 Nil Nil Nil Nil  Nil Nil Nil Nil Nil
Staphylococcus 18 8 12 8 18 Nil Nil Nil Nil Nil  Nil Nil  Nil Nil
Aureus
KEY:NB= Norfloxacin, CIP = Ciprofoxacin, CE= Cifixin, LV = Levofloxacin, = AU =
CN= Gentamycin, OF= Ofloxacin, CD= Augumentin, PF = Pefloxacin = CM =

Gindamycin, E= Erythromtcin = CT =
Cetriasone, Ap = Ampicillin and coxacillin

Clarithromycin, C= Chlorophenicol, Nil:
No inhibition zone.

Table 4: MULTIPLE ANTI-BIOTIC RESISTANCE INDEX AND PERCENTAGE RESISTANCE AND

SUSCEPTIBILITY

Organism name b=18 multiple anti
numbers biotic
resisted resistance
index
Escherichia coli 12 0.67
Pseudomonassp 15 0.83
Salmpnella sp 11 06
Staphylococcus 13 0.72

KEY: : b= total number of antibiotic used

% resistance % susceptibility

67 33
83 17
61 39
72 28

DISCUSSION

The presence of enteric bacteria in the
processed/ready-to eat foods is evidence
of the poor microbiological quality of the
foods in the different countries [17].
Isolated enterobacteria as well as
Pseudomonas and Staphylococcus aureus
from ready to eat fruits [18] showed that
the presence of these bacteria especially

Salmonella is due to improper
disinfection and cross contamination
from hands packaging among other

possible causes. The exposure of this
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freshly cut watermelon and poor hygiene
during the processing (the knife, nylon,
probably not washing the fruit) need to be
emphasized due to the presence of
pathogenic bacteria like Staphylococcus
aureus, Escherichia coli, and Salmonella
species with colony forming unit of 6.6 x
100%-9,0 x10* Cfu/ml as detected reflected
to the improper and unhygienic standard
of sellers at Presco junction constituting a
public health hazard to population at
presco junction Abakaliki this result is in
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agreement with (Gulf standards [19]. The

relatively higher bacteria counts were due
to poor hygienic conditions. The presence
of Salmonella species Escherichia coil,
Pseudomonas species and Staphylococcus
aureus asisolated from freshly cut
watermelon could be as are result of poor
hygiene and not adhering food sanitation
principle, thus can led to food borne
diseases like dysentery diarrhea and
stomach ache this result is in agreement
with [20,21,22].

The isolated Escherichia coli was
subjected to the various biochemical test
was bserved to Gram negative, bacilli,

catalase, coaggulase, and  oxidase
negative. The isolates were also subjected
antibiotic  susceptibility = testing to

acertain their possible susceptibility to
the various antibiotics with varying
concentrations. Observation indicated
that the bacteria isolate varied in their
susceptibility pattern to a number of
antibiotics used in this study.
Staphylococcus aureus has the highest
zone of inhibition zone diameter of CIP
(18 mm) and LV (14mm), Escherichia coli
has the highest zone of inhibition zone
diameter of LV (14mm), CIP (12 mm),
Salmonella species has the highest zone
of inhibition zone diameter of CIP
(14mm), PF (12mm). The multiple
antibiotic resistance index in table 5
revealed that the isolated bacteria showed
a high resistance to the antibiotic used.
Pseudomonas (83%) has the highest the
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Pseudomonas is attributable to a
concerted action of multidrug
effluxpumps with chromosomally
encoded antibiotic resistance genes (e.g
mex AB, mex XY, etc) and the Ilow
permeability of the bacterial cellular
envelopes. Peudomonas species as ily
develops acquired resistance either by
change in chromonsomally encoded genes
or by the horizontalgene-transfer of
antibiotic resistance determinants. It has
been proven that mutations in DNA-
gyrase are commonly associated with

antibiotic resistance in Peudomonas
aeruginosa. These mutations, when
combined with others confer high
resistance without hindering survival.

Additionally, genes involved in cyclic-di-
GMP signaling may contribute to
resistance as was observed in
Peudomonas aeruginosa isolated from the
sample (Mah etal 2003). Staphylococcus
aureus also on the other hand has been
recorded to produces deoxyribonuclease,
which breaks down the DNA, lipase to
digest lipids, staphylokinase to dissolve
fibrin and aid in spread, and
betelactamase for drug resistance. This
resistance relies on LPS modifications and
extracellular proteases, such as ZapA, this
is not surprising why Staphylococcus
aureus isolated from the test smaple was
resistant to the antibiotic disc used in this
research [9]. Staphylococcus aureus also
produces deoxyribonuclease, which
breaks down the DNA, lipase to digest

(72%). While Salmonella species and lipids. This has indeed shown the severity

Escherichia coli showed the highest of been infected by such microorganism

susceptibility of 39% and 33% that showed resistance to the antibiotics

respectively. The high resistance of disc used in this work.
REFERENCES

1. Al-Zarmey, A.B.S., Falana, I.B., and
Thompson, A.K. (1989). Effects of
permeable fruit coating on the

storage life of plantain and
banana. Aspects of Alpplied
biology 20(1): 74-80.

2. Anania, C.W. and Giovanni, P.N.

(2009). Crop profile for banana in
Hawaii: Journal of Experimental
Agriculture and animal husbandry
10(43): 237.

130

3. Angolo, A. (2008). “Banana plant
with five hearts is instant hit in
Negros Occ” Broadcasting
Corporation, 4 (15): 4-16.

4. Bailey, L., Liberty, O. and Hyde, K,
(1916). The standard Cyclopedia of
Horticulture Mamillan, pp. 2076-
2079.

5. Baoxiu, Q., Moore, I., Keith, G.,
Orchard, A. and John, G. (2000).
“Effect of Cooking on Banana and
Plantain Texture”. Journal of



www.idosr.org

10.

11.

12.

13.

Agricultural and Food Chemistry,
48(9): 4221-4226.

Bose, T, K., Mithra, S.K. and Sanyal,
D. (1996). Fruits: Tropical and Sub-
Tropical, Naya Udyoge
publications Calcutta, p 8-11.
Bradbury J.F. and Yiguro, D.

(1968). Bacteria wilt of Enset
(Ensete ventricosa) incited by
Xanthomonas musacearium”.

Phytopathology, 58:111-112.

Cass, A. Stephen, W.U. Corinna,
(2007). (Everything Emits Radiation
Even You: The Technology and the
Future, 27:9-15.

Castro, E.A., Renata, S.D., Caetano,
E., Laercio, B., Padilha, B., Pedro,
M., Margarida, J., Luiz, F., Martines,
A., Marco, A.U. and Gustavo, R:
(2011). Banana peel applied to the
solid phase extraction of copper
and lead from river water
preceoncentration of metal ions
with a fruit waste”. Industrial and
Engineering Chemistry Research,
50(6): 3446-3451

Cheesbrough, M. (2006). District
Laboratory practice in Tropical
Countries Part 2.2™ ed. Cambridge

University press, Londo. P. 190-
193.

Denham, T.P., Haberle, S.G.,
Lentfer, C., Fullagar, Field, ],
Therin, M., Porch, .N. and

Winsborough, B. (2003). Origins of
Agriculture at Kuk Swamp in the
Highlands of New Guinea” Science,
301(5630): 189-193.

DHont, A.L., Denoeud, F., Aury, J.
M., Baurens, F. C., Carreel, F.O.,
Garsmeur, O., Noel, B., Bocs, S.P.,
Droc, G.T., Rouard, M., Da Silva, C.,
Jabbari, K., Cardi, C. L., Poulain, ]J.,
Souquet, M. N., Labadie, K., Jourda,
C., Lengelle, J., Rodief-Goud, M.,
Alberti, A., Bernard, M., Correa, M.,
Ayyampalayam, S., McKain, M.R,,
Wicker, T. (2012). “The banana
(Musa acuminata) genome and the
evolution of monocotyledonous”.
Nature, 488(7410): 213-217.
Falana, I.B. (1997). Effects of low
irradiation doses and some
physical treatment on the keeping

131

14.

15.

16.

17

18.

19.

20.

21.

22.

Udu-Ibiam et a/
of plantain (Musa AAB). Thesis
submitted for the requirement of
PhD award in Food Science and
Technology, OAU, Ile-Ife, 8(26): 83-
84.

Holmes, G. and Bob; M., (2013).
“Go Bananas”. New Scientist,
218(2913): 9-41.

Huggins, A., Catherine, A., Kevin,
,M.,Yokoyama,Kulavit,Wanitprapha
, Stuart, T. and Nakamoto, C.L.
Chia H. (1990). Banana Economic
Fact Sheet. Department of
Agricultural and Resource
Economics, CTAHR, University of
Hawaii, 3:15-16.

Hyam R. and Pankhurst, R.]J.
(1995). Plants and their names: a
concise dictionary. Oxford Oxford
University Press. P 329.

.Iroha LR., Ayogu, T.E. and Amadi,

E.S. (2009). Microbiology
Laboratory Manual Ebonyi state
University, Abakailiki. Biochemical
Tests, 11:52-59.

Johnston, K, L., Thomas, E.L., Bell,

J.D., Frost, G.S., and Robertson,
M.D. (2010). Diabet Med: Apr,
27(4): 391-7.

Julia, M. (2009). “Banana from

Fruits of Warm Climates by Julia
Morton” http://www. Hort.
Purdue.edu. Archive from the
Original, 4(15):4-16.

Lindenmeier, M. and Bumett, R.N.
(2007). Phenolic and antioxidant
ppties of fruit pulp and cell wall
fractions of postharvest banana.
Ethnopharmacology, 26:48-51.
Mbida, V.M., Van, N. W.,
Doutrelepout, H. and Vrydaghs,
L.M. (2000). Evidence for banana
cultivation and animal husbandry
during the first millennium in the
forest of southern Cameroon”.
Journal of Archeological Science,
27(2): 151-162.

McGlasson, E., Scott, K. ],
McGlasson, w. b. AND Roberts, E.
A.(1970). “Potassium Permanganate
as an Ethylene Absorbent in
Polyethylene Bags to Delay the
Ripening of Bananas during
storage”. Australian Journal of


http://www/

www.idosr.org Udu-Ibiam et a/
Experimental  Agriculture and
Animal Husbandry, 10(43). 237-
372.

132



