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Abstract: Food borne Campylobacteriosis is distributed all over the world. Raw meats become
contaminated during processing when intestinal contents come in contact with meat surfaces. The aim of
the research is to study the occurrence and antimicrobial response pattern of Campylobacter jejuni isolated
from beef and vegetables. Fifty (50) processed and unprocessed food samples (20 beef and 30 vegetables)
were collected from different sites. The samples were subéiected to aerobic bacterial counting and higher
counts were obtained in unprocessed vegetables (3.80 x 10° cfu) and raw beef (2.22 x 10° cfu) samples. All
the samples were inoculated on mCCDA, selective media for isolation of Campylobacter species. The
isolates were confirmed to be Campylobacter jejuni using standard procedures. Extracts were subjected to
phytochemical analyses for the detection of secondary metabolites. Alkaloids and flavonoids were
generally present in all the extracts tested; while anthraquinone was conspicuously absent. Ethanolic and
aqueous extracts of Syzigium aromaticum, Allium sativum, Zingiber officinale and Piper nigrum as well as
commercially prepared antibiotics were tested against the bacterial isolates via disc diffusion techniques.
Out of the 50 samples examined, 26% samples yielded Campylobacter spp., from which 8% were
identified as Campylobacter jejuni. Statistical analysis revealed that there were significant differences in
the bacterial count between raw and processed samples of beef (P = 0.004), cabbage (P = 0.019) and
cucumber (P = 0.048), while there is no significant difference in bacterial count between unprocessed and
processed lettuce samples (P = 0.058). S. aromaticum, Allium sativum, and Zingiber officinale extracts
were active against Campylobacter jejuni. Among the antibiotics tested against C. jejuni, Ciproflaxacine
(100%) and Erythromycin (100%) were active.

INTRODUCTION
ampylobacter jejuni infection is one
of the most common gastroenteritis
worldwide. It occurs more frequently

than do infections caused by Salmonella

species, Shigella species and Escherichia
coli (Sharfadi et al., 2015). Campylobacter

Jjejuni is Gram negative, slender, curved and

motile rod like bacterium. It is

microaerophilic organism, relatively fragile
and sensitive to environmental stress (Bukar

and Ajagbe, 2016)

Campylobacter species are widely believed

to be among the most common causes of

acute bacterial enteritis in human worldwide.

Most of infections have been linked to

handling and consumption of contaminated

water and food, which includes
unpasteurized milk, meat, poultry, shellfish,
fruits and vegetables. Clinical features of
infection through contaminated foods or
drinks are usually similar across the different

species with an incubation period of 2-

10days (Nwankwo et al, 2016). Food

poisoning caused by Campylobacter species
can be severely debilitating, but is rarely life
threatening. It has been

linked with
48

subsequent development of Guillain- Barre
Syndrom (GBS) which develops two to three
weeks after initial illness (Ajagbe et al.,
2016). Although most patients with
Campylobacter infections do not require
antibiotic treatment, antimicrobial therapy is
necessary for patients with severe or
prolonged systemic diseases (Luangtongkum
et al., 2007).

The aim of the research is to study the
occurrence and antimicrobial response
pattern of Campylobacter jejuni isolated
from beef and vegetables.

MATERIALS AND METHODS

Study area

Kano is located in north western Nigeria;
Kano state has been a commercial and
agricultural state, producing variety of
vegetables. It has a total area of 18684km2,
and 44 local governments, with the
coordinates 11°30'N 8°30'E.

Samples collection

The samples were collected from vegetable
markets and beef retailers from various sites
in Kano metropolis. Syzygium aromaticum,

1Piper nigrum, Allium sativum and Zingiber
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officinale were purchased from Kurmi
market; while antibiotics were purchased
from pharmacies.

Sample size

Fifty (50) processed and unprocessed food
samples (15 each of unprocessed and
processed vegetables, and 10 each of raw
and processed beef) were collected for the
analysis.

Sample Preparation and Serial Dilution
for Bacterial Enumeration

According to method described by
Nwachukwu and Chukwu (2013), twenty-
five grams (25 g) of each sample was
aseptically collected and placed in a sterile
blender to which 225 ml of buffered peptone
water was added and homogenized for 2 min
at normal speed. A millilitre (1ml) of the
homogenate was then 10 fold serially
diluted. Serial dilution and pour plating
procedures were carried out according to
procedure described by Madigan et al.,
(2012).

Isolation of Campylobacter jejuni from
beef and vegetables

Each individual sample was inoculated into
modified Charcoal Cefoperazone
Deoxycholate Agar (mCCDA) medium
supplemented with  cefoperazone and
amphotericin B for selective isolation of
Campylobacter spp. at 42°C for 48 hours to
96 hours in an anaerobic jar containing
microaerophilic generating pack.
Presumptive Campylobacter colonies were
then suspended in protease peptone glycerol
(10%) and stored at -7°C for subsequent
species identification (Mohammed et al.,
2009).

Confirmatory tests Campylobacter jejuni
Gram’s staining, cell morphology and
motility test, catalase test and oxidase test
were carried out (Hadush and Pal, 2013).
The hippurate hydrolysis test: The
hippurate hydrolysis test was used to
identify C. jejuni among the confirmed
isolates. A small quantity of 24h growth
culture was suspended in 0.4ml of
0.1%(W/V) sodium hippurate (Sigma)
solution and incubated at 37° C for 2h, 0.2ml
of 2% Ninhydrin solution (Sigma)was added

4250
OO0

and incubated for further 15min. The
development of a purple-violet color
identified the isolate as C. jejuni (Salihu et
al., 2009).

Identification and preparation of Spices
Materials

Spices were Piper nigrum, Syzygium
aromaticum, Allium sativum and Zingiber
officinale that were purchased from Kurmi
market in Kano city were identified and
authenticated by a botanist from Plant
Biology Department of Bayero University
Kano.

Preparation of extracts

Fresh P. nigrum (seeds), Syzigium
aromaticum (seeds), Allium sativum (bulbs)
and Zingiber officinale (roots) were
thoroughly washed using tap water and
rinsed with distilled water. They were dried
for 5 min in an oven at 60°C to stop enzyme
activity. They were then air dried to a
constant weight and milled to a fine powder.
Two solvents were used for the preparation
of the extracts, namely distilled deionized
water and ethanol 60% conc. The aqueous
extract was prepared by weighing (250 g) of
the milled powdered plant materials and 200
ml of distilled deionized water was added in
a 500 ml beaker and stirred vigorously with
a glass rod. The combination was allowed to
settle for 3 hrs using the infusion method.
The extracts were then filtered using
Whatman no.1 filter paper. The ethanol
extracts were obtained by weighing same
fraction 250 g of the different plants and
wrapping it in Whatman no.l filter paper
and placed in the holding chamber of the
soxhlet extractor. About 500 mL of the60%
ethanol was used as solvent for the
extraction of the plant materials using the
reflux method for a period of 48 hr. This was
carried out exhaustively. The extracts were
then concentrated by evaporating to dryness
using rotary evaporator at a temperature
40°C (Nwinyi et al., 2009).

Phytochemical Screening of the Extracts
Extracts were subjected to phytochemical
analysis for the detection of secondary
metabolites such as alkaloids, phenolics,
flavonoids, tannins, saponins, steroids and
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anthraquinones as described by Ogbebe et
al., 2017.

Standardization of bacterial inoculum
Campylobacter isolates were sub-cultured
twice on Columbia agar supplemented with
5% sheep blood and incubated at 41.5 °C for
44 + 4 h in microaerophilic conditions. After
incubation, a suspension equivalent to 0.5
McFarland standard was prepared and
transferred to  Mueller-Hinton  broth
supplemented with 5% of sheep blood and
100 pl was used to inoculate antibiotic
plates. The plates were incubated in
microaerophilic conditions for 48 h at 37 °C
and the minimal inhibitory concentration
(MIC) was recorded and then read as
described by wieczorek et al., (2012).
Determination of antibacterial activity of
the extracts against the isolates by disc
diffusion method

Two grams (2g) of each of the extracts were
dissolved in 2ml of appropriate diluent
(water for water extract and dimethyl
sulphoxide (DMSO) for ethanolic extract),
to yield 1.0g/ml (1,000,000ug/mL) solution.
This was labeled as stock solution. From the
stock solution 0.1ml was transferred in to a
bijou bottle containing 0.9ml diluents, to
effect 10 times dilution this will give a
concentration of 100000ug/ml. Then, 0.1ml
was transferred in to another bottle
containing 0.9ml diluents which gave a
concentration of 10000ug/ml and this was
further diluted to yield 1000ug/ml,
100pg/ml, 10pg/ml, 1.0pg/ml, 0.1pg/ml and
0.01pg/ml on pro- rata basis. One hundred
(100) discs of 6.0mm in diameter were
impregnated with the extracts to arrive at
100, 10, 1.0 and 0.01pg/disc. Greater disc
potencies of 2000 and 3000ug/disc were
prepared and stored in refrigerator before
use (Shamsuddeen, 2015). The organism
was grown overnight in thioglycollate broth.
Discs containing different extracts were
placed on Mueller-hinton agar which were
lawn cultured with Campylobacter jejuni
colonies (Chetana et al., 2007).

Determination of Minimum Inhibitory
Concentration (MIC)

The determination of minimum inhibitory
concentration MIC was carried out to obtain
an idea of the antibacterial activities of basic
metabolites of the plant extracts. The MIC of
active extracts was evaluated by tube
dilution method. The MICs of all the
extracts were determined by dilution of the

extract to various concentrations
(1500pg/ml, 1400p g/ml, 1300ug/ml,
1200pg/ml, 1100pg/ml, 1000pg/ml,
900ug/ml, and 800pg/ml). Decreasing
concentrations of ethanolic and water
extracts dilutions were prepared using

Muellar Hinton Broth (MHM). Controls
were included. After an overnight incubation
at 37°C, the tubes were examined for
turbidity indicating the growth of the
microorganisms. The lowest solution of the
extract that inhibited the growth of the
microorganism as detected by the lack of
visual turbidity (matching the negative

growth control) was designated the
minimum inhibitory concentration
(Ramalivhana et al., 2014).

Minimum Bactericidal Concentration

MBC)

Sterile Mueller — Hinton agar plates were
inoculated with sample from the MIC tubes
that showed no visible turbidity (bacterial
growth) and incubated the plates at 37°C for
24hrs, the lowest concentration in which no
growth occurred on the medium was taken
as the MBC (Aliyu et al., 2009).

RESULTS

Occurrence of Campylobacter spp. in raw
and processed beef and vegetable samples
Table 1 shows the occurrence of
Campylobacter spp. in raw processed beef
and vegetable samples. The occurrence of
Campylobacter spp. was 4/10 (40%)in raw
beef sample, 3/5 (60%)in unprocessed
lettuce and 2/5 (40%) cabbage samples.
From the processed beef samples the
occurrence was 2/10 (20%), and 1/5 (20%),
1/5 (20%) for lettuce and cabbage samples
respectively.
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Table 1: Occurrence of Campylobacter spp. in raw and processed Beef and Vegetable

samples
S/N Food type No. of samples  No. of Campylobacter species  No. of Campylobacter
examined isolated raw samples (%) species isolated
processed samples (%)
1 Beef 20 4 (40) 2 (20)
2 Lettuce 10 3 (60) 1(20)
3 Cabbage 10 2 (40) 1 (20)
4 Cucumber 10 0 (0) 0 (0)
Confirmatory tests for Campylobacter (4) Campylobacter spp. isolates were
Jjejuni. hippurate  hydrolysis  positive ~ which

Table 3 shows that thirteen isolates were
confirmed to be Campylobacter spp., four

Table 3: Result for confirmatory tests

confirmed Campylobacter jejuni.

Sample Catalase Oxidase

Gram staining

Motility Hippurate
(cockscrew) hydrolysis

BRI
BR4
BR5
BR6
BP3
BP6
LU1
LU3
LU4
CAU2
CAU3
LP1
CAP2 +

++ 4+ ++ A+t
++++++++++++
!

+ —

+ +

+

++ 4+ ++++++++
!

+ —

Key: BR = Raw beef, BP = Processed beef, LU = Unprocessed lettuce, LP = Processed
lettuce, CAU = Unprocessed cabbage, CAP = Processed cabbage, Gram staining (—) = Gram

negative, — = absence, + = Presence

Phytochemical analyses of the plants
extracts

Table 4 shows the phytochemical analyses
of the plants extracts (aqueous and
ethanolic) and revealed that alkaloids and

flavonoids were present in all the extracts
while anthraquinone was absent in all the
extracts of the plant. Phenols, steroids,
saponin and tannins were found in some
extracts and absent in others.
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Table 4: Phytochemical composition of Syzigium aromaticum, Piper nigrum, Allium sativum

and Zingiber officinale
Extract Alkaloids  Anthraquinone Phenols Steroids Flavonoids Saponins Tannins

Syzigium + - + - + - +
aromaticum
(ethanolic)
Syzigium + - - - + + _
aromaticum
(aqueous)
P. nigrum + - + + + + +
(ethanolic)
P. nigrum + — — — + + _
(aqueous)
Allium sativum + - - + + + _
(ethanolic)
Allium sativum + - - - + + +
(aqueous)
Z. officinale + - - + + + -
(ethanolic)
Z. officinale + — + + + + +

Key: EE = Ethanolic extract; AE = Aqueous extract; + = detected; — = not detected

Aerobic Mesophilic Bacterial Counts of
raw and processed beef and vegetables
samples

The aerobic mesophilic bacterial counts of
raw and processed beef were presented in
Table 5, while the aerobic bacterial counts of
unprocessed and processed vegetables
(lettuce, cabbage and cucumber) were
presented in Table 6. The highest and lowest
aerobic mesophilic bacterial counts of raw
beef were 2.56 x 10° and2.22 x 106cfu/g
respectively while that of processed beef
samples were 4.70 x10 and 4.60 x 10*cfu/g.
respectively. The highest aerobic mesophilic

bacterial count among unprocessed lettuce
samples was observed on LU4 (3.20 x 106)
while that of processed lettuce samples was
observed on LP1 (5.10 x 10°). The high
aerobic bacterial count among unprocessed
cabbage samples were observed on CAU
(2.22 x 10°) while among processed sample,
the highest count were observed in
CAP3(2.55 x 105). The high aerobic
bacterial count among  unprocessed
cucumber samples were observed on CBUS
(3.80 x 10% while among processed samples
highest count was observed in CBP5
(5.40x10%).

Table 5: Aerobic mesophilic Bacterial counts of raw and processed beef.

Raw beef sample AMBC (cfu/g)

Processed beef sample AMBC (cfu/g)

BRI 3.80 x 10° BPI 470 x 10°
BR2 3.90 x 10° BP2 1.40 x 10*
BR3 2.22 x 10° BP3 3.40 x 10*
BR4 2.56 x 10° BP4 4.60 x 10*
BR5 3.10 x 10° BP5 2.64 x 10*
BR6 3.80 x 10° BP6 3.40 x 10*
BR7 2.95 x 10° BP7 5.80 x 10°
BRS 450 x 10° BPS 2.30 x 10*
BR9 1.63 x 10° BP9 3.30 x 10*
BR10 2.95x% 10° BP10 5.50 x 10°
P =0.004

Key: BR = Raw beef sample; BP = processed beef sample; AMBC = aerobic mesophilic

bacterial count
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Table 6: Aerobic mesophilic bacterial count of unprocessed and processed vegetables

samples.
Unprocessed vegetables samples AMBC (cfu/g)  Processed vegetables samples AMBC (cfu/g)

LU1 1.79x10° LP1 5.10x10°

LU2 3.50x10° LP2 6.10x10"

LU3 3.00x10° LP3 6.40x10"

LU4 3.20x10° LP4 1.51x10°

LU5 2.35%10° LP5 2.63%10*
CAU1 2.00x10° CAP1 4.10x10*
CAU2 2.22x10° CAP2 1.49%x10"
CAU3 4.70x10° CAP3 2.55x10°
CAU4 3.90x10° CAP4 3.70x10*
CAU5 1.83x10° CAP5 2.85%10*
CBUI 2.55%x10° CBP1 2.01x10%
CBU2 2.41x10° CBP2 3.10x10"
CBU3 4.80x10° CBP3 1.67x10"
CBU4 2.11x10° CBP4 2.67x10°
CBU5 3.80x10° CBP5 5.40%x10"

Key: LU = Unprocessed lettuce sample; LP = Processed lettuce sample; AMBC = aerobic
mesophilic bacterial count; CAU = Unprocessed cabbage sample; CAP = Processed cabbage
sample; AMBC = aerobic mesophilic bacterial count; CBU = Unprocessed cucumber sample;

CBP = Processed cucumber sample; AMBC = aerobic mesophilic bacterial count.

Antibacterial activities of plants (Syzigium
aromaticum, Piper nigrum, Allium sativum
and Zingiber officinale) extracts on
Campylobacter jejuni.

Table 7 shows the antibacterial activity of
Syzigium aromaticum extracts that were
tested against Campylobacter jejuni. The
highest bioactivity of Syzigium aromaticum
against Campylobacter jejuni was observed
in both 3000pg/disc ethanolic (19 — 29mm
zones of inhibition) and aqueous (18 -25mm
zones of inhibition) concentrations of the
extracts. The antibacterial activity of both
ethanolic and aqueous extracts of the plants
were initially observed in 1000pg/disc
concentration.

Table 8 indicates the antibacterial activity of
Allium sativum extracts that were tested
against Campylobacter jejuni. The highest
antibacterial activity of Allium sativum
against Campylobacter jejuni was observed
in both 3000pg/disc ethanolic (21 — 29mm
zones of inhibition) and aqueous (19 -27mm
zones of inhibition) concentrations of the
extracts. The antibacterial activity of both
ethanolic and aqueous extracts of the plants

were initially observed
concentration.

The antibacterial activity of Zingiber
officinale extracts was tested against
Campylobacter  jejuni.  The  highest
antibacterial activity of Zingiber officinale
against Campylobacter jejuni was observed
in both 3000pg/disc ethanolic (20 — 29mm
zones of inhibition) and aqueous (19 -28mm
zones of inhibition) concentrations of the
extracts. The antibacterial actvity of both
ethanolic and aqueous extracts of the plants
was initially observed in 1000pg/disc
concentration as shown in Table 9.

The antibacterial activity of ethanolic and
aqueous extracts of Piper nigrum was tested
against Campylobacter jejuni. There was no
antibacterial activity of ethanolic and
aqueous extracts of Piper nigrum on
Campylobacter jejuni isolates as shown in
table 10.

Table 11 shows the minimum inhibitory
concentration (MIC) and  minimum
bactericidal concentration (MBC) of S.
aromaticum, Allium sativum and Zingiber
officinale on Campylobacter jejuni.

in  1000pg/disc
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Table 7: Antibacterial activity of Syzigium aromaticum extracts on Campylobacter jejuni
isolates

Isolate Ethanolic extract Aqueous extract
1D (mm) (mm)
10 100 1000 2000 3000 10 100 1000 2000 3000 Control
(Mg (Mg (Mg (Mg Mg Mg (Mg Mg (Mg Mg CIP
BR1 06 06 10 15 21 06 06 09 18 20 33
BR4 06 06 09 17 20 06 06 11 16 22 29
BR6 06 06 11 20 26 06 06 08 14 20 29
BP6 06 06 09 14 20 06 06 09 15 19 22

Key: BR = Raw beef; BP = processed beef; 6mm = size of disc

Table 8: Antibacterial activity of Allium sativum extracts on Campylobacter jejuni isolates

Isolate Ethanolic extract Aqueous extract

1D (mm) (mm)
10 100 1000 2000 3000 10 100 1000 2000 3000 Control
Mg (g (g Mg E@g Mg Eg @ Mg ®g CIP

BR1 06 06 13 19 24 06 06 11 18 20 30
BR4 06 06 10 17 20 06 06 10 16 22 25
BR6 06 06 12 20 28 06 06 12 18 27 34
BP6 06 06 10 15 21 06 06 09 14 20 26

Key: BR = Raw beef; BP = processed beef; 6mm = size of disc

Table 9: Antibacterial activity of Zingiber officinale extracts on Campylobacter jejuni
isolates

Isolate Ethanolic extract Aqueous extract

1D (mm) (mm)
10 100 1000 2000 3000 10 100 1000 2000 3000 Control
Mg) Mg (Mg Mg Mg M@g Mg (Mg Mg @g CIP

BR1 06 06 10 19 23 06 06 12 20 26 21
BR4 06 06 10 16 21 06 06 09 18 23 22
BR6 06 06 09 17 29 06 06 10 15 19 25
BP6 06 06 12 18 20 06 06 13 19 28 24

Key: BR = Raw beef; BP = processed beef; 6mm = size of disc

Table 10: Antibacterial activity of Piper nigrum extracts on Campylobacter jejuni isolates

Isolate Ethanolic extract Aqueous extract

ID (mm) (mm)
10 100 1000 2000 3000 10 100 1000 2000 3000 Control
(Mg) (Mg (Mg (g (ug) (Mg (g (Mg (ug) (g CIP

BR1 06 06 06 06 06 06 06 06 06 06 22
BR4 06 06 06 06 06 06 06 06 06 06 31
BR6 06 06 06 06 06 06 06 06 06 06 21
BP6 06 06 06 06 06 06 06 06 06 06 29

Key: BR = Raw beef; BP = processed beef
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Table 11: MIC and MBC of S. aromaticum, Allium sativum and Zingiber officinale on

Campylobacter jejuni
Extract Ethanolic extract(ug/ml) Aqueous extract(ug/ml)
MIC MBC MIC MBC
S. aromaticum 900 1300 1000 1300
A. sativum 1000 1500 1000 1500
Z. officinale 900 1400 1000 1400

MIC: Minimum inhibitory concentration; MBC: Minimum bactericidal concentration

Antibiotic susceptibility pattern of
Campylobacter jejuni isolates

All Campylobacter jejuni isolates tested
were sensitive to Ciprofloxacin.
Tetracycline, Cotrimoxazole and

Erythromycin have activity against some
Campylobacter  jejuni  isolates, while
Augmentin and Clindamycin have no
activity against all the isolates tested as
shown in Table 12.

Table 12: Antibiotic susceptibility pattern of Campylobacter jejuni isolates from beef and

chicken samples

S/N Isolate ID AMC TE DA SXT E CIP
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
1 BR1 06 30 06 18 16 29
2 BR4 06 08 06 06 14 22
3 BR6 10 24 06 25 15 23
4 BP6 06 06 06 06 14 23

Key: BU = unprocessed beef; BP = processed beef; AMC = Augmentin; TE = Tetracycline;
DA = Clindamycin; SXT = Cotrimoxazole; E = Erythromycin; CIP = Ciprofloxacin; ID =

Identity;

DISCUSSION

From the results obtained, Campylobacter
Jjejuni was isolated in 4/50 (8.00%) food
samples  examined in  this  study.
Campylobacter jejuni was isolated from raw
beef samples and processed beef samples. C.
Jjejuni was not isolated from both fresh and
processed vegetables. Raw meat and poultry,
raw milk, and field-grown vegetables are
potential sources of Campylobacter infection
(Wong et al., 2007). The occurrence of
Campylobacter jejuni in raw beef (30%) in
this study is contrary to the findings of
Wong et al., (2007) who reported 3.5%
incidence of C. jejuni in New Zealand;
Wieczorek et al., (2012) who reported
0.00% prevalence of C. jejuni in beef
samples in Poland; 2% from the report of
Osano and Arimi (1999) in Kenya; and also
0.5% as reported by Zhao et al., (2001) in
Turkey.

The high occurrence (20%) of C. jejuni from
beef samples may not be unconnected with

the fact that chicken and beef are mostly
sold together at the point of sampling and
the possibility of cross contamination may
occur.

Zero (0%) percentage occurrence of
Campylobacter jejuni observed in cucumber
is not similar to the findings of (Khalid et
al.,2015) who reported high prevalence in
farm samples (vegetables). The absent of
Campylobacter  jejuni  isolate  from
vegetables might be due to minimum of
contact between vegetables and chicken
(natural reservoirs of Campylobacter jejuni).
From the results of aerobic mesophilic
bacterial count, the bacterial count of
processed beef samples ranged between 4.70
x10°t04.60 x 10%cfu/g. the highest bacterial
count of unprocessed vegetable samples was
recorded on cucumber 3.80 x 10°while
highest bacterial count was recorded in
lettuce as 5.10 x 105among processed
vegetable samples.
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The  International ~ Commission  for
Microbiological Specification for Foods
(ICMSF, 1996) states that ready-to-eat foods
with plate counts between 0 - 10° is
acceptable, between 10* - < 10’ is tolerable
and10° and above is unacceptable.
Therefore, all the processed food samples
examined in this study have aerobic plate
counts ranging from 4.70 x 10° — 6.80
10°cfu/g which is within acceptable or
tolerable limits.

Higher aerobic bacterial counts were
recorded in unprocessed and raw food
samples. These higher counts might be due
to the fact that there was absence of any
form of treatment on the food samples. The
high bacterial count recorded in unprocessed
vegetables is not unconnected with the fact
that many vegetables become contaminated
because they grow low to the ground where
they are likely to come in contact with the
soil which might be treated with improperly
treated animal manure as fertilizer or
irrigated with contaminated waters. Besides
this, other sources of contamination are
improper handling and improper storage and
transportation conditions. (Chaturvedi ef al.,
2013).

In this study, C. jejuni are to some extent
resistant to all the antibiotics tested (except
ciprofloxacin) with clindamycin having total
resistance. On the other hand, all the isolates
were sensitive to ciprofloxacin (100%).

Highest resistance was recorded on
Clindamycin  (100%) and Augmentin
(100%).

The 100% susceptibility of Campylobacter
Jjejuni to Ciproflaxacin was similar with the
findings of Khalid et al., (2015).

The zero (0%) resistance of ciprofloxacin
found in this study was contrary to the work
of Manyl-Loh et al, (2018) who reported
31.1%, 18.8%, 81.5%, 12.5% and 37.5%
resistance of Campylobacter jejuni to
ciprofloxacin, Erythromycin,
Cotrimoxazole, Tetracyclin and Augmentin
respectively. It is also contrary to the work
of Salihu et al, (2012) who reported
resistance of Campylobacter jejuni to
Erythromycin 12.9%, Ciproflaxacin 21.4%

and Tetracyclin 18.6%. The resistance by C.
Jjejuni to some antibiotics observed in this
study was also reported by Manyl-Loh et al.,
(2018) who reported that increased
resistance causes rise in costs due to
morbidity and mortality of infected
individuals, human therapies associated with
severe and persistent infections and long
hospital stays, laboratory workloads, the
discovery and production of new
antibacterial agents against drug resistant
bacteria as well as increase in resources for
suitable infection control programs.

The resistance observed particularly in
Clindamycin and Augmentin may likely be
due to the transfer of resistance genes via
lateral gene transfer to human pathogens.
From the result of the present study, Allium
sativum and Zingiber officinale was found to
contain some phytochemical substances that
possess  antibacterial potentials ~ which
includes atleast one of tannins, saponins,
alkaloids and flavonoids. According to
previous reports of Huzaifa er al, (2014)
these classes of compounds were known to
have curative activity against several
pathogens (Gazuwa et al.,2013) also
reported the presence of these compounds as
reason behind antibacterial activity of some
plant extracts. Antimicrobial activity
observed in garlic and ginger is due to the
presence of sulfide/ thiols (not tested in this
study) and phenolics respectively
(Jarriyawattaachaikul et al.,2016). The
antibacterial activity found in Garlic (A.
sativum and Z. officinale) is in agreement
with the work of Babu et al., (2002) who
reported that garlic and clove essential oils
were found to inhibit growth of C. jejuni
Jarriyawattaachaikul et al, (2016) also
reported the antimicrobial activity of ginger
and garlic against C. jejuni. Sunilson et al.,
(2009) also reported moderate antibacterial
activity of ginger extract against C. jejuni.

CONCLUSION

Based on the findings of this research work,
occurrence of Campylobacter jejuni is
(20%) from the beef samples (raw and
processed) tested, occurrence of this
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bacterium particularly in processed beef
sample is of serious public health
importance.

High bacteria count was observed which
indicates poor hygienic practices from
slaughter of the animal to the retailers.

The phytochemical screening the crude
extracts of S. aromaticum, Piper nigrum,
Allium sativum, and Zingiber officinale
confirmed the presence of active chemical
components responsible for their
antimicrobial activities.

Ciprofloxacin and Erythromycin are strongly
active against the isolates. Tetracycline and
Cotrimoxazole are also active but showed
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