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Genetic Relationship between Acetylcholine Esterase and Blood Haematological and
Biochemical Traits in Male and Female Broiler Lines

Badmus, K.A.3Adeyinka, I.A.,?Kabir, M.,“Orunmuyi, M.,'Chana, I.M.Makinde, O.J.Dunya, A.M.
Dept of Animal Science, Faculty of Agriculture, Federal UniversGashua, Yobe State, Nigeria

Animal Breeding and Genetic Unit, Department of Animal Science. A.B.U., Zaria, Nigeria
*National Animal Production Research Institute (NAPRI), Shika, Zaria, Nigeria.
*Federal University, Oye-Ekiti, Ekiti State, Nigeria

Abstract

This study was conducted to genetically evaluate the relationship between acetylcholine esterase (AChE) and
blood haematological and biochemical traits of male and female broiler lines at National Animal Production
Research Institute (NAPRI),Shika, Nigeria. Data on blood sample were collected from twenty four birds
sampled from male line, female line, male and dam control. Blood samples were taken from the wing veins of
the birds and stored in heparine and non anticoagulated tubes for haematological and serum analysis
respectively. The results of this study revealed that there were no significant (P>0.05) differences in
acetylcholine esterase and other blood parameters except in serum alkaline phosophatase (SAP) where
significant (P<0.05) differences were observed. There were positive, high and significant (P<0.001)
phenotypic correlations between acetylcholine esterase and serum alkaline phosphatase and positive
correlation was observed between AChE and total protein in the male line but negative with other blood traits
measured. The correlations between AChE and blood traits were negative in female line. It is therefore
concluded that the non-significant (P>0.05) difference obtained in the AChE implies that it is not affected by
lines. It should therefore be noted that, AChE can be used as a marker for selection for improved blood
biochemical traits.

Keywords Broiler birds, Acetylcholine esterase, blood traits and phenotypic correlations

INTRODUCTION

The major sources of poultry meat in Nigeria are broiler chicken, spent layers and cockerels. Broilers
are specially made for meat production because they have shestvarrrate, better feed conversion

ratio, rapid growth rate and ability to utilize teguffs and bproducts regarded as wastes to man.

The performance of broiler birds is determined by its genotype and environmental factors
(Boukwampet al., 1973; Edward and Denman, 1975).In general, blood examination is performed for
several reasons asereening procedure to assess general health condition (Jain, 1993). A significant
difference in serum acetylcholine esterase and haematological traits of groups of birds could be of
value to breeders for selection in early life. AChE is the found priyniarithe blood, brain and
muscle and regulates the level of the neurotransmitter at the cholinergic synapsis of muscarinic and
nicotinic receptors (Christinet al., 2015). Generally, strong evidence supporting the linkage of
AChE inhibitor and acetylchwie accumulation with acute mortality was reported by Christiak,

2015. AChE is an enzyme that catalyzes the breakdown of acetylcholine and of some other choline
esters that function as neurotransmitters. This study was therefore designed to deberménetic
relationship between AChE and blood traits in male and female broiler lines in NAPRI, Shika, Zaria.

MATERIALS AND METHODS

Experimental Site and Birds
The research was carried out at the Poultry Research Unit of National Animal ProdestéeardR
Institute (NAPRI) Shika, Zaria, Kaduna State. Shika lies between latitfi&21, longitude 7

8
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33'E and at altitude of 640m above sea level. The area falls within the Northern Guinea Savannah
having an average annual rainfall of 12100mm. (AkpaJokthan, 1996).

The birds used for this study comprised of 4 groups each of sire line, dam line, sire control and dam
control line from a collapsed groups of Hubbard and Anak broiler birds in National Animal
production Research Institute (NAPRI). Wated é@ed were providead-libitum.

Data Collection and Analysis

Blood samples were taken from the wing veins of the 6 birds sampled from each group and stored in
heparine tubes for haematological analysis. Another blood samples were collected into non
anticoagulated tube for serum analysis of Alkaline phosphatase and other blood chemistry which
include Total Protein (TP) and Acetylcholine esterase (AChE). The haematological parameters
considered were pack cell volume (PCV), Haemoglobin counts (Hb) and |&edl ¢ell (RBC).

Blood pH was determined by using digital electric pH meter (JENCO model No. 608 USA)
immediately after blood samples collection. Haemoglobin counts were determined by the
cyanomethanoglobin method. RBC was determined by a manual metmgdheshatocytometer
(Campbell 1995). Pack cell volume (PCV) was obtained by drawing heparinised blood into micro
haematocrit tube and centrifuged at 11000rpm for 3 minutes, and then haematocrit values were
determined and expressed as a percentage of plhelolcene (PCV). The platelets were separated

from other elements by method described by Cruz 2013. For the serum alkaline phosphatase (SAP),
acetylcholine (Ach) and total protein (TP), blood sample was allowed to coagulate and the serum
was centrifuged 016 hours to separate the serum. The serum was then deep f&4€) (ntil
analysis. Methods described by Baseegl. (1946), Georget al. (1961) and Abd EI Azim (2012)

were adopted for the analysis of (SAP), (Ach) and (TP) respectively.

Data on bbod traits were analysed using General Linear Model procedures of SAS (2002).
Significant differences among means were separ
1955).The genetic correlations between two traits were obtained by analysis ofamoar
(ANCOVA) using a procedure of statistical analysis system (SAS, 2002). The general formula for
estimating correlation is as described by Falconer (1989).

r=——

RESULTS AND DISCUSSION

The results of the least squares means for the biochemical and haematological parameters for sire
line, dam line, sire control and dam control is presented in Table 1 as reported by Badimus

2016. The values of the serum alkaline phosphatase (SA&het in this study was 64.67/l for

sire line, 63.33/I for dam line, 69.00W/I for sire control and 63.17/l for dam control. The values for
Acetylcholine esterase (Ach) ranged from 19.17 to 21.50mg/dl for all the lines. The values for total
protein (TP)also ranged from 6.83 to 7.08mg/dl for all the lines. The haematological values obtained
for sire line, dam line, sire control and dam control ranged from 2.29 to 2 3@widor RBC, 28.78

to 31.00% for PCV, 14.98 to 16.68g/dI for Hb, 27.17 to 29.8%kidr platelet and 7.13 to 8.97 for

pH. There was no significant (P>0.05) difference in all the biochemical and haematological traits
observed except in the serum alkaline phosphatase. Biochemical and heamatological values are
widely used to determine getic relationship and pathological adaptations including general health
condition of animals. There was no significant (P<0.05) difference obtained in AChE across the lines
but significant (P<0.05) differences were obtained in SAP. The similarities abtairiee blood

traits for all the lines are indications that line had no effect on these traits and this showed absence of
deleterious health implication due to lines.
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The values of RBC, PCV and pH obtained in this study were not different from valagseodby
Suchintet al.(2004) and Abd EIl Azim (2012), except for Hb which was higher than the value obtained
by Abd EI Azim (2012). The values of TP ranged from 6.83 to 7.08mg/dl and SAP ranged from 63.17
to 64.67u/l and these disagreed with the valueinbthby Abd El Azim (2012) for TP (4.60) and
SAP (143), respectively. The differences could be due to breed and environmental effects.

Correlations

The genetic correlations of AChE and blood traits are shown in Tables 2and 3. For sire line, AChE
showed very high and positive correlations with SAP (0.670), high and positive with total protein
(0.255) and moderate but negative correlations with P@\B35) and high but negative with
haemoglobin-0.748) and RBC-0.790). For dam line, correlations of AChE with all the parameters
estimated were negative and ranged from low to hi@0Q9 to-0.533). Correlations among
haematological traits were high apdsitive (0.989*** to 0.997*** in sire line; 0.924* to 997*** in

dam line). For sire control, AChE showed positive correlations (0.955**) SAP but negative with all
the traits analyzed. For dam control, AChE showed negative correlations with all the teesame
estimated and ranged from very low to modera2eD23 to-0.333) except with SAP (0.367) where

high and positive correlations were obtained. Also, correlations among haematological traits were
high and positive (0.980*** to 0.993*** in sire line; BO*** to 993*** in dam line) and this is an
indication that they occupy the same portion of the blood.

The positive and high correlation between AChE, SAP and TP in the sire line indicated that as one
selects for AChE, there will be improvement that widd made on SAP and TP. The positive and

high correlation obtained between serum AChE and SAP in both sire and dam control indicates strong
relationship among these traits and this implies that AChE can predict growth performance of these
birds since SAP éips in bone development. The high and positive correlations among the
haematological parameters are an indication that they occupy the same portion of the blood and that
selection for one can lead to improvement in the other.

CONCLUSION

From the resultsbtained in this study, the naignificant difference obtained in the AChE implies
that it is not affected by line. High and positive genetic correlations of AChE with SAP ( 0.670 in
sire line; 0.955 in sire control and 0.367 in dam control) and totaéip (0.670) in sire line are
indications of linkage and pleiotropy effects and AGHda be used as a marker for selection for
improved blood biochemical traits.
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Table 1: The least squares means (xSE) of the blood biochemical and haematological parameters of
sire line, dam line, sire control and dam control
Traits Sire line Dam line Sire control  Dam control
Ach(mg/dl) 21.50+1.600 20.83+1.610 21.33+1.600 19.17+1.610
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SAP(mg/dI) 64.67+2.830 63.33+2.830 69.00+2.830 63.17+2.83D

TP(mg/dl) 7.05+0.880 6.83+0.880 7.08+0.880 6.92+0.880
RBC(x1®mm?) 2.29+0.096 2.38+0.105 2.41+0.096 2.53+0.096
PCV (%) 28.78+1.153 29.82+1.263 29.85+1.153 31.00+1.153
Hb (g/dl) 14.98+0.000 15.68+0.687 16.11+0.627 16.68+0.627
Platelet (x18/1) 27.17+3.413 28.60+3.739 28.67+3.413 29.83+3.413
pH 7.13+0.853 7.22+0.933 7.32+0.853  8.97+0.853

abc=Means with the same superscript within the same row for a particular parameter are not
significantly (P>0.05) differenBAP=Serum Alkaline phosphatase, AChE=Acetylcholine
esterase, TP=Total Protein, RBC=Red Blood G¥ll)V=Pack Cell Volume, Hb=Haemoglobin

Table 2: Phenotypic correlation between AChE and blood traits of sire line (above diagonal) and
dam line (below diagonal)

AChE SAP TP RBC PCV Hb
AChE 1 0.670 0.255 -0.835 -0.748 -0.790
Alp -0.009 1 0.670 -0.361 -0.290 -0.330
TP -0.054 -0.254 1 0.176 0.266 0.230
RBC -0.533 -0.165 0.271 1 0.989*** 0.994***
PCV -0.446 -0.228 0.265 0.993*** 1 0.997***
Hb -0.387 -0.080 0.574 0.924* 0.915* 1

SAP=Serum alkaline phosphatase, AChE = AcetylcholiRe;Total protein, RBC=Red Blood Cell,
PCV=pack cell volume, Hb=Haemoglobin

Table 3: Phenotypic correlation between AChE and blood traits of sire control (above diagonal) and
dam control (below diagonal)

AChE SAP TP RBC PCV Hb

AChE 1 0.955** -0.610 -0.105 -0.043 -0.086

SAP 0.367 1 -0.658 -0.023 0.023 0.033

TP -0.333 -0.023 1 0.519 0.456 0.369

RBC -0.093 -0.469 0.465 1 0.993*** 0.979***

PCV -0.172 -0.484 0.426 0.993*** 1 0.980***

Hb -0.023 -0.520 0.280 0.980*** 0.980*** 1
SAP=Serumalkaline phosphatase, AChE = Acetylcholine Esterase, TP=Total protein, RBC=Red

Blood

Cell, PCV=pack cell volume, Hb=Haemoglobin
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In vitro antibacterial activity of Lactobacillusstrains in spontaneously fermented curd from
Kanthale, Sri Lanka

D B Wickramaratne, D K Gunasena, Ph.D.

Department of Microbiology, Faculty of Science, University of Kelaniya, Sri Lanka
Abstract

In the need of wild Lactobacillus strains to contest for the survival in a hostile environment, they produce
higher amounts of antimicrobials such as bacteriocins. The Food & Agricultural Organization (FAO)/World
Health Organization (WHO) has stipulated, that the in vitro production of antimicrobial substances as a major
criterion for probiotic evaluation. In this study, 36 Lactobacillus strains were isolated from spontaneously
fermented, traditional, buffalo curd samples and morphologically and biochemically identified up to species
level. In vitro antibacterial effect of cell-free supernatants of isolated Lactobacilli was determined against;
Salmonella typhi (NCTC 10787), Staphylococcus aureus (ATCC 25923), Bacillus cereus (ATCC 10876),
Enterococcus faecalis (ATCC19433), Pseudomonas aeruginosa (ATCC 27853), Listeria monocytogenes
(NCTC 11994) and Escherichia coli (ATCC 25922), using agar well diffusion method. Antibacterial effect
was clearly observed against all indicator organisms and the antibacterial property of the isolates against
them was strain specific rather than species specific. The highest percentage of antibacterial activity was
against Listeria monocytogenus (72.22%).This survey reveals that the Lactobacillus flora in spontaneously
fermented curd withholds a natural ability to act against pathogenic and spoilage bacteria. Further,
Lactobacillus strains encompassing the antibacterial activity could be developed as an innovative approach
for controlling food-borne bacterial disease causing agents and spoilage bacteria in food.

Kewwords Lactobacillus, Antibacterial activity, Spontaneous fermentation, Curd
Introduction

Genus Lactobacillus is a highly heterogeneous genus; encompassing bacteria with a wide range of
biochemical and physiological properties (Felis & Dellaglio, 2007).Lactobacilli are Generally
Recognized as Safe (GRAS) and naturally present @dadtentionally to fermented dairy products

for technological reasons or to generate health benefits for the consumer, (Coeuret 2003). Traditional
Sri Lankan buffalo curd is a spontaneously fermented dairy product where traditional method of
backsloppingor the inoculation of the boiled milk with a small quantity of a previously performed
successful fermentation called as “Muhun’ was
Spontaneous agency of Genus Lactobacillus in to milk plays a domidaninrthe process of
converting lactose in buffalo milk into lactic acid.

Spontaneously fermented foods are reported to consist a higher diversity of microorganisms than
fermented food prepared by addition of commercial starter cultures. Also, it ivethgbat pure
cultures isolated from complex ecosystems of traditionally fermented foods encompass a diversity of
metabolic activities that considerably deviate from the comparable strains used as industrial starter
cultures. These characteristics includenpetitive growth behavior in mixed cultures, adaptation to

raw materials, antimicrobial properties, and flavour, aroma, and quality attributes. In the need of wild
strains to survive and persist in their hostile natural environment by withstandiraptpetiion of

other microorganisms; they often produce higher amounts of antimicrobials such as bacteriocins
(Ayad, 2002).Therefore, a recent trend has emerged in the isolation efypéldstrains from

13
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spontaneously fermented foods to be used as statteres, which will act as bipreservatives and
probiotics.

Antimicrobial effects of Lactobacilli are incurred by producing some substances such as organic acids, Carbon
dioxide, Hydrogen peroxide, Diacetyl, low molecular weight antimicrobial substaareBacteriocins
(Dunne, 2001). One of the most important parameters by which potentially new probiotic strains must be
characterized is the production of antimicrobial substances undétro conditions (FAO/WHO, 2002).
Probiotics includind_actobacillus, Streptococcus spp. andBifidobacterium are known tdnhibit the growth

of a wide range of intestinal pathogens in human. Many efforts have been made to search potential probiotic
Lactobacillus strains isolated from dairy products, recently due to their healthful propérigsbacillus

originally isolated from milk and milk products are considered to be potent for improving the microbiological
safety of these foods because they are well adapt the conditions in milk and should therefore be more
competitive than bacteria from other sources. Prolix failures in antibiotic treatment due to antibiotic resistance
of disease causing microorganisms has led to the rise of studies, on the devietdpanémicrobial from

natural products and the recent approaches are increasingly directed towards the antibacterial potential of
Lactobacillus.

At present, consumers highly prefer minimally processed foods, prepared without chemical preservatives
becase it is reported that food additives like preservative can be linked to hyperactivity, asthma and Cancer.
As aresult,Lactic Acid Bacteria including.actobacillus are used as an integral part of hutdiehnologyto
effectively control spoilage bactergand other pathogens and can inhibit the activities of a wide spectrum of
organisms, including inherently resistant, Gram negative and pdséoteria Yuyst and Leroy ,2007).

The present research was carried out in the major perspective to isolatdeatity autochthonous
Lactobacillus spp from spontaneously fermented traditional Sri Lankan buffalo curd samples and to detect the
In vitro antibacterial effect of them towards some human pathogenic bacteria and food spoilage bacteria as a
new innovative pproach for controlling foothorne bacterial disease causing agents and food spoilage
bacteria.

Methodology
Isolation and identification of Lactobacillusspecies

Spontaneously fermented traditional buffalo curd samples in clay pots were collectedantinale Sri

Lanka Curd preparation procedures were observed to make sure that, no industrially prepared starter cultures
were addedSamples were enriched sterile modified Man Rogosa Sharpe (MRS) broth by incubating at
37°C for 24 hours undisturbedactobacillus strains were isolatetly dilution plate technique and Agar
overlay method in modified MRS agar medium and incubating plates at 370E€36rt®2urs under anaerobic
conditions.Morphologically different colonies were subjected in to biocheniests. CQ production from

glucose in h e Gi b s ogolidsmedaim mias performed to determine homofermentative and
heterofermentativd.actobacillus cultures.Arginine hydrolysis test was done usiAgginine MRS Broth.
Carbohydrate fermentation testgere performed using , MRS fermentation broth containing 2% filter
sterilized carbohydrate( Arabinose, Cellobiose, Esculin, Galactose, Maltose , Mannose, Melibiose, Raffinose,
Ribose, Sucrose, Trehalose, Xylose, Salicin, Sorbitol, Mannitol, Rhamnosesg aetuctose , Amygdalin)
Growth at 45C and growth at pH 9.0 were also teste&ipecies were classified based on the 8W%of

similarity with the standard reference test resul

2009).
Preparation of the Cell Free Supernatant (CFS)

The MRS broth inoculated withactobacillus cultures were incubated for 24 hours af@7under anaerobic
conditions. The cultures were centrifuged at 10,000 rpm for 10 minutéS.@hé cell free supernatantere
collected and were sterilized by filteringsing

14
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Agar well diffusion method

Indicator organismsSalmonella typhi (NCTC 10787), Staphylococcus aureus (ATCC 25923), Bacillus cereus

(ATCC 10876), Enterococcus faecalis (ATCC 19433), Pseudomonas aeruginosa (ATCC 27853), Listeria
monocytogenes (NCTC 11994) and Escherichia coli (ATCC 25922) were inoculated in to Tryptone Soy Broth
(TSB)medium and incubated at 80 for overnight. Concentratisnof the cultures were adjusted to° 10
CFU/ml by adjusting the optical density of the culture at 600 nm. Lawns of indicator organisms were made
by spreading the cell suspension over the surface of Brain Heart Infusion (BHI) agar plates with sterile cotton
swabs. The plates were allowed to dry and uniform wells with a diameter of 8 mm were cut in the agar pates
using sterile cork borers. Each well was filled wi
Lactobacillus strains. All assayswere carried out in triplicates. Plates were incubated &3adr 24 hours.

The diameter of the inhibition zone around the wells was measured using the millimeter scaleilef,the
excluding the diameteaf wells.

Results and Discussion

In the current study, a total of 36 purkactobacillus cultures were subjected in to biochemical tests and 16
species of.actobacillus were identified among them. Along with relative percentages of abundance, they are
Lactobacillus acidophilus(6%) ,Lactobacillus amylolyticus (3%) Lactobacillus buchneri (3%) Lactobacillus

casei (3%) Lactobacillus corinyformis subsp. coryniformis(3%), Lactobacillus delbrueckii subsp bulgaricus

(3%) Lactobacillus delbrueckii subsp indicus (6%) Lactobacillus delbrueckii subsp lactis(6%) Lactobacillus
ferintoshensis  (3%), Lactobacillus fermentum (39%) Lactobacillus frumenti(3%) Lactobacillus
helveticus(3%) Lactobacillus hilgardii(3%) Lactobacillus paracasei subsp paracasei(3%) , Lactobacillus
plantarum subsp. Plantarum (14%) Lactobacillus rhamnosus(3%). The most abundant species among the
cultures was identified dsactobacillus fermentum with a relative abundance of 39%.

Graph 01 - Percentages of the number ofactobacillus strains that encompass antibacterial activity
against indicator organisms
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typhi aureus faecalis aeruginosa monocytogenes coli

Indicator organisms

Regarding antibacterial activity, results gave clear evidence to prove the antagonism dfagtrasillus

against all indicator organisms and that the antibacterial activity of the isolates against them was strain specific
rather than species specific. It was observed that the highest percentage of antagonistic activity of 36 isolates
was againskisteria monocytogenes (72.22%) and the lowest was agai®alimonella typhi (16.66 %).
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Listeria monocytogenes, a Gram positive, ubiquitous, intracellular pathogen, has been implicated as the
causative organism in several outbreaks of forborne disease for past dédstdeisis is found mainly
among pregnant women, their fetuses, mmechunocompromised persons. A total of 26 isolates which were
identified as different species includibgctobacillus acidophilus ,Lactobacillus amylolyticus ,Lactobacillus
buchneri ,Lactobacillus casei ,Lactobacillus delbrueckii subps bulgaricus ,Lactobacillus delbrueckii subps

indicus ,Lactobacillus delbrueckii subps ,Lactobacillus ferintoshensis, Lactobacillus fermentum
,Lactobacillus helveticus , Lactobacillus plantarum subsp. Plantarum ,Lactobacillus rhamnosus expressed
antibacterial activity towards Listeria monocytogenus. The highest average diameter of inhibition zone
showed againdtisteria monocytogenes was 24.66+0.57 mm by one of the isolates which was identified as
Lactobacillus plantarum subsp. Plantarum. Antibacterial activity ol_actobacillus fermentum against_isteria
monocytogenes clearly expressed strain specific results.

Graph 02 i Strain specificity of the antibacterial activity of Lactobacillus fermentum against Listesi
monocytogenes

Antibacterial activity of Lactobacillusfermentum strains against
Listeria monocytogenes
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Bacillus cereus is a spordorming foodborne pathogen often associated with food products such as meat,
vegetables, soup, rice, and milk and other dairy products. A total of 25 isolatesobficillus demonstrated
antagonistic effect againBacillus cereus. Among then were isolates identified &sctobacillus acidophilus,
Lactobacillus amylolyticus, Lactobacillus buchneri, Lactobacillus casei, Lactobacillus corinyformis subsp.
coryniformis, Lactobacillus delbrueckii subps bulgaricus, Lactobacillus delbrueckii subps indicus,
Lactobacillus delbrueckii subps lactis, Lactobacillus fermentum, Lactobacillus hilgardii, Lactobacillus
plantarum subsp. Plantarum, and Lactobacillus rhamnosus. The highest average diameter of inhibition zone
showed against Bacillus cereus was6660.57 mm by the isolate which was identifiedLastobacillus
plantarum subsp. Plantarum .Antagonistic activity oLactobacillus fermentum andLactobacillus plantarum

subsp. Plantarum againstBacillus cereus was strain specific.
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Figure 1 Figure 2

Figure 1- Inhibition effect ofcell free supernatants bactobacillus cultures Cb - Lactobacillus fermentum,
Cl, T45a - Lactobacillus plantarum subsp. Plantarum, T45b - Lactobacillus delbrueckii
subsp indicus)againsBacillus cereus by the agar well diffusion assay.

Figure 2- Inhibition effect ofcell free supernatants bactobacillus cultures Cb - Lactobacillus fermentum,
Cl, T45a - Lactobacillus plantarum subsp. Plantarum, T45b - Lactobacillus delbrueckii
subsp indicus) against_isteria monocytogenes by the agar well diffusion assay.

Pseudomonas aeruginosa was reported as a food spoilage organism that spoils foods at low temperatures as a
result of its lipolytic and proteolytic activityQliveira, 2015) and was reported to be sensitive.tcasei and
L. plantarum (Con and Gokalp, 2000). In the present aesle antibacterial activity againBseudomonas
aeruginosa was shown by a total of 22 cultures includihgctobacillus acidophilus, Lactobacillus
amylolyticus, Lactobacillus buchneri, Lactobacillus casei, Lactobacillus corinyformis subsp.coryniformis,
Lactobacillus delbrueckii subps indicus, Lactobacillus fermentum, Lactobacillus hilgardii, Lactobacillus
plantarum subsp. Plantarum, Lactobacillus rhamnosus, Lactobacillus helveticus and Lactobacillus frumenti.
The highest average diameter of inhibition zohevged againsPseudomonas aeruginosa was 18.33+1.52
mm by the isolate which was identified bBactobacillus rhamnosus. Antibacterial activity of the isolate
identified as_actobacillus frumenti was demonstrated only agaifseudomonas aeruginosa with a zane of
inhibition of 14.33+0.57 mm.

Among isolates that showed antagonistic activity agdisdterichia coli, there were 18 isolates including
Lactobacillus acidophilus, Lactobacillus buchneri, Lactobacillus corinyformis subsp. coryniformis,
Lactobacillus delbrueckii subsp indicus, Lactobacillus delbrueckii subsp lactis, Lactobacillus fermentum,
Lactobacillus hilgardii, Lactobacillus plantarum subsp. Plantarum, Lactobacillus rhamnosus and
Lactobacillus helveticus. The highest diameter of inhibition zone showed agé&irsti was 21.66+0.57 mm
by isolates which were identified alsactobacillus plantarum subsp. Plantarum and Lactobacillus
corinyformis subsp. Coryniformis.

Staphylococcus aureus causes forborne illness by growing in temperature abused food and producing a heat
stable toxin $chelin,2011). Staphylococcal fodabrne disease (SFD) is one of the most commonfaode
diseases worldwide resulting from the contamination of food by prefogneaateus enterotoxins. Outbreak
investigations report that improper food handling practicesdrrétail industry account for the majority of

SFD outbreaksS. aureus in many food products including raw retail meat indicate that consumers are at
potential risk of S. aureus colonization and subsequent infection.(Kadariya, 2014) .Antagonistic &ffiett ag
Staphylococcus aureus was observed froml17 isolates includibgctobacillus amylolyticus, Lactobacillus

casei, Lactobacillus buchneri, Lactobacillus corinyformis subsp. coryniformis, Lactobacillus delbrueckii

subsp lactis, Lactobacillus fermentum, Lactobacillus plantarum subsp. Plantarum, Lactobacillus rhamnosus
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and Lactobacillus helveticus. Highest average diameter of inhibition zone shown against Staphylococcus
aureus was 16.33+1.15 mm by a isolate which was identifiddaetsbacillus delbrueckii subps lactis.
Antagonistic activity ofLactobacillus fermentum and Lactobacillus plantarum subsp.Plantarum against
Staphylococcus aureus was strain specific.

Enterococci have recently emerged as nosocomial pathogens. They are frequent finding in foods as
contaminants. They are low grade pathogens but their intrinsic resistance to many antibiotics and their
acquisition of resistance to the few antibiotics available for treatment in clinical therapy, such as the
glycopeptides, have led to difficulties andeach for new drugs and therapeutic optidBsdffa, 2002).
Epidemiological data also indicate ttEatfaecalis is the most common species among the enterococci isolated
from human illnessegG(rffa, 2002). Antibacterial activity again&nterococcus feacalis was shown by 7
isolates includindLactobacillus delbrueckii subps indicus, Lactobacillus fermentum, Lactobacillus plantarum

subsp. Plantarum, Lactobacillus acidophilus and Lactobacillus amylolyticus. The highest diameter of
inhibition zone showed agatEnterococcus feacalis was 23.33+0.57 mm was Ilhactobacillus fermentum.

Salmonella typhi which is solely a human pathogenic serotype causes typhoid fever. Infection typically occurs
due to ingestion of food or water contaminated with human wastdo(dg 2012). Only 6Lactobacillus
isolates expressed antagonistic effect agadasnonella typhi. Those were three isolates identified as
Lactobacillus fermentum, isolates identified alsactobacillus hilgardi, andLactobacillus corinyformis subsp.
Coryniformis. The highest diameter of inhibition zone showed ag&stonella typhi was18.33+0.57 mm

was byLactobacillus hilgardi.

Traditional spontaneously fermented Buffalo Curd itself is a food which carries an antibacterial effect by
serving as aignificant delivery vehicle for the growth of probiotic bacteria. It could be widely used as major
portion of the total functional foods available and could be used as a good source of probiotic developments.

In conclusion, current study of the antibaiztkactivity of autochthonougactobacillus in traditional buffalo

curd, manifest isolates to be used as starter cultures for improving the microbiological safety of fermented
food products and for increasing their shelf life. They could be used forwciitst of specific starter cultures

with probiotics and bigreservative potentials. In this study, essentially it is noted that the antibacterial
activity of Lactobacillus isolates is strain specific rather than species specifie strains should be
investigated further for other probiotic bioactivities that have human health benefits and further studies are
necessary to define the chemical nature, classification and characterization of antimicrobial compounds
produced by these strains.
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Effect of medicinal plantsBhringaraj (Eclipta alba)and Aloe vera (Aloe barbadensis Miller)
methanol extract supplemeted diets on immunity and disease resistance against bacterium
Aeromonas hydrophilan Cirrhinus mrigala

P. Dhanalakshmi

Unit of aquatic biotechnology and Live feed culture, Department of zoology, Bharathiar University,
Coimbatore, Tamil Nadu, India.

Abstract

The present study was carried out to test the Immunostimulatory effects of oral administration of the medicinal
plants, Eclipta alba and Aloe vera were studied in Mrigal carp (Cirrhinus mrigala). The fishes were fed for 6
weeks with diets containing Eclipta alba and Aloe vera leaf methanol extract at 0.5 % / kg. Immunological
parameters such as serum lysozyme count (U/ml™), serum bactericidal activity (%), serum protein level (g/dI),
serum globulin level (g/dl), hematological parameters including leukocyte count (/mm?®), red blood cell count
(x10° cells/mm?®), packed cell volume (PCV-%) were tested. Cirrhinus mrigala challenged against pathogenic
bacteria Aeromonas hydrophila. Species of Aeromonas are Gram-negative, hon-spore-forming, rod-shaped,
facultative anaerobic bacteria that occur ubiquitously and autochthonous in natural habitats such as aquatic
environments and soils. Aeromonas hydrophila is the main causative agent of the ulcerative disease known
as “haemorrhagic septicemia” that manifested as red skin sores. The percentage of mortality was significantly
reduced in the treated fish. In this study, mortality rate of Cirrhinus mrigala (above sixty percentages) was
observed. The percentage of mortality rate was observed in Eclipta alba (above twenty five percentage) and
Aloe vera (above fifteen percentage) groups. The results indicate that oral intake of Eclipta alba and Aloe
vera methanol leaf extract enhances the immunity and disease resistance of Cirrhinus mrigala against
Aeromonas hydrophila.

Key words: Eclipta alba; Aloe barbadensis miller; Cirrhinus mrigala; Aeromonas hydrophila;immunity;
disease resistance.

Introduction:

Aquaculture is the rapidly growing fogutoducing field in the WorldThe increased intensification of tis

culture has led to a large number of disease outbreaks with an increasing range of pathogens causing them.
(Kirubakaranet al., 2010) Hence in recent years, increasing attention has been given to the benefit of
immunostimulants in thaquaculture fisliorms. Improvementf ecofriendly alternatives to antibiotics that

may keep fish healthy such as plant based immunostimulants and probiotics has increased, indigenous
technological knowledge for controling diseases is enjoying attention in fish health and diseaseSainirol (

et al., 2007).The immunostimulation effects of plant medicines in various fish species has been documented
(Pughet al., 2001). E. alba (L.) is an annual herbaceous plant, belonging to family Asteraceae, commonly
known as King of hairs, (Indian HeaabPharmacopoeia 1998). It is also known as Bhringaraj. It is also used

in skin diseases and for catarrhal jaundice, (Khare, 2004A. vera (L.) belongs toLileacea family,
traditionally, A. vera gel is used both, topically (treatment of minor burnsymes, and skin irritations) and
internally to treat coughs, constipation, headaches, diabetic, ulcers, arthritis, isyatera deficiencies

(Eshun and He, 20043pecies oA. hydrophila are Grarmegative, roeshaped, noisporeforming, anaerobic
facultaive bacteria that occur ubiquitously and autochthonous in natural habitats such as soils and aquatic
environmentetal, 1997)( K uA. hydrophila is the important causative agent of the ulcerative

di sease known as “ hlmaemoifesteth @ ged skin soeep (GlzcardniKiozinska, 2004).
With these findings in view, the aim of this work was to evaluate the efféctattba and A. vera methanol

extract supplemented diets on immunity and disease resistance agaywsbphila in C. mrigala during 6

weeks study.
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Materials and methods

Fish- Healthy and disease free advanced fingerlingdrafal carp (C. mrigala) having an average weight 9
+1.0g, and total length of 8cm = 12cm were obtained from a commercial fish form. Fish were transferred to
concrete tank and kept for two weeks to acclimatize. After acclimatization, the fish were divided into five
groups of 30 gecimens in each treatment. Water quality factors were recorded during the experiment as;
temperature 27°+3°C, dissolved oxygen-80 ppm, pH7.9 £ 0.3. The water exchange rate was 50% of the
water volume daily.

Plant material- The aerial parts d&. alba andA. vera were collected from local market of Coimbatore. The
plantE. alba andA. vera confirmed by comparison with reference herbarium specimens.

Fig: 3E. albai plant extract Fig: 4.E. albaplant extract mixed feed

2

Fig: 5. A view of A. veraplant Fig: 6. A. verapowder Fig: 7.A. veraplant extract Fig: 8. A. veraplant extract mixed feed

Preparation of plant extracts- 1- The powdered aerial parts (15g)Efalba were extracted separately to
exhaustion in a soxhlet apparatus using 99% methanol (150 ml). The extract were filtered through a cotton
plug followed by what man filter paper. The extract were predeawad kept at% in airtight containers until

further use2- TheA. vera leaves were sterilized properly. 15g freslvera leaves with gel was dried in the

oven at 4€c for 48 hours and then powdered. 15g of crushed plant part was dissolved in fL66égainic

solvent i.e. methanol .The extract was placed in shaking incubator at 250rpm for 48 hours. After shaking, the
filtered extract was centrifuged at 8000rpm for 20 minutes. Then, it was stofedBoth the extracts were

tested againgk. hydrophila.

Experimental food preparation- for 1% group-Normal balanced feed composed of 42% fish meal, 15%
wheat flour, 20% groundnut oil cake, 15% tapioca powder and corn flour, 5% egg white and 3% mineral
Vitamin mixture was used as control diearbohydrate: 24% lipid: 11% protein: 39% and ash: 928Y.

group The feedused in the experiment group 2, where prepared by mixing commercial carp food with the
methanol extract dE. alba in ratio 5g ofE. alba per kilogram of food. (i. e, 0.5 %. alba). 3 group-The

feed used in the experiment group 3 where prepared by mixing commercial carp food with the methanol extract
of A. vera in ratio 5g ofA. vera per kilogram of food. (i. e, 0.5%. vera).

Blood Sampling schedulels ' d a ¥ sample cdection, 1%'day - 1%t infectious challenge with A.
hydrophila, 30"day- 2" sample collection, 35day- 2"¢infectious challage with A. hydrophila, 45"day-
3dsample collection

Bacterial strain and challenge study A virulent strain ofA. hydrophila was inoculated in a tryptone soy
broth and was incubated at°80 After centrifugation at 800 rpm for 15 Min, cells were prepared in PBS. At
the end of treatment, twenty five fish in each of the groups were inject intraperitoneally with ® 2xinDeo
suspension of the bacteria 1.6%&6lony cfu / fish in PBS. Daily mortality was recorded for 14 days and the
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cause of death was ascertained by re isolating the bacteria from the liver and kidney of dead fishaMisra
2006) Relative percerdga survival (RPS) was calculated as follows

RPS (%) = Mortality of untreated contilortality of treated / Mortality of untreated control x 100

Lysozyme activity was measured by adapting the method described by (Plaal, 1965). Serum
bactericidal activity - was followed a modified version of that adopted by (Kajital., 1990).Total serum
protein-Samples were analyzed for total protein using the method outlined by (lebaky1951).Serum
globulin- content was measured using a standard albwsimation kit and the globulin content was
estimated by subtracting albumin from total prote#ukocyte count where counted by the method of (Rusia
and Sood 1992) using haemocytome®ad blood cell count where determined as described by (Schapesclau
etal., 1991).Packed corpuscular volume was determined by centrifugation at 2000 rpm for 20 min.

Statistical analysis Values were presented as (n = 4) arithmetic mean  standard deviation (SD).

The data were statistically evaluated by @ay analysisof variance (ANOVA) followed by Post Hoc
multiple comparison test using SPSS software. The levels of significance P < 0.05 was considered as
statistically significant and P < 0.@& highly significant.

Results

Serum lysozyme courtThe results of therpsent study revealed that the serum lysozyme activity from the
serum ofC. mrigala was reported highest i vera treated group (0.4480 = 0.0021) on day 30 (Table.1). It
was increased significantly in the fish fed fot"Hay with feed supplemented withvera andE. alba extract
(P <0.05). The highest lysozyme activity was observed in the group fed witta feed for 4% day. (Fig.11).
Serum bactericidal activity-was significantly increased # vera andE. alba treated groups. (Fig.12). But
the bacterial count was lessAnvera group when compared with. alba group and control grougserum
protein level- was increased significantly in th#e vera group (1.796 + 0.106) ari alba group (1.682 +
0.014) for the 48 day (P <0.05) when compared with control group. (Fig.$&8yum globulin level was
increased significantly in the. vera. (1.482 + 0.032) ané. alba (1.358 + 0.061) treated group for the"30
day (P <0.05) when compared with control group. (Fig.Ldukocyte count The present study indicates
that there was a significant increas@ lrC on the 1% day ofA. vera (39.64 + 0.1014) anH. alba (38.14 +
0.0294) treated group. (Fig.19Red blood cell count The present study, indicates that there was an
significant increase iRBC count in bothA. vera andE. alba (1.596 + 0.045 and 1.520 + 0.018) treated groups
compared with control group on"8ay. (Fig.16)The packed cell volume In this study, the high level of
packed cell volume was observed ie £ vera (27.6 £ 0.673) ané. alba (27.2 + 0.365) treated groups on
45"day. When compared with control group. (Fig. Rgte of mortality-In this study, High level of mortality
rate ofC. mrigala (65%) was observed in control group. Very less amount of mortality rate was observed in
A. vera (20%) ancE. alba (30%) groups. (Fig.18). (Table.2).

Fig: 9. A) Culture of A. hydrophila B) Microscopic view ofA. hydrophila Fig: 10. Nucleated fish R. B. C.

Table. 1. The effect of plant extracts supplemented diets on biochemical and hematological

parameters of C. mrigalaon during 6 week study.
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PARAMETERS  GROUPS DAY0 DA¥15 DAY¥30 DAY45
Serum lysozyme Control 0.0370 +£ 0.0009 0.0465+0.0010* 0.0320+0.0009* 0.0345+0.0009*
count (U/ml?) E. alba 0.0375+0.0015 0.3870+0.0016* 0.2950+0.0022* 0.2780+0.0021*
A. vera 0.0385 +0.0007 0.4632+0.0026* 0.4480+0.0021* 0.4120+0.0018*
Serum Control 174.8+24.299 146.4+8.084* 176.8+17.969* 182.6+15.723*
bactericidal E. alba 180.4+16.339 130.6+4.047* 135.4+4.129* 120.2+7.142*
activity (%) A. vera 182.6+23.248 124.4+7.010* 130.6+9.257* 115.4+4.092*
Serum protein Control 1.345+0.023 1.420+0.037* 1.402+0.021* 1.340+0.022*
level (g/dl) E. alba 1.324+0.021* 1.464+0.017 2.348+0.070* 1.682+0.014*
A. vera 1.358+0.052 1.496+0.027* 2.352+0.015* 1.796+0.106*
Serum globulin Control 0.809+0.045* 0.868+0.0283* 0.834+0.019* 0.788+0.033*
level (g/dl) E. alba 0.776+0.018* 0.868+0.019* 1.358+0.608* 0.990+0.008*
A. vera 0.790+0.006* 0.902+0.015* 1.482+0.032* 0.926+0.016*
Leukocyte count Control 28.60+0.129 31.40+0.091* 32.84+0.120* 30.24+0.102*
(/mm3) E. alba 29.24+0.099* 38.14+0.029* 36.54+0.102* 32.82+0.099*
A. vera 28.50+2.535* 39.64+0.101* 38.10+0.108* 35.20+0.177*
Red blood cell Control 1.200+0.108* 1.346+0.138* 1.314+0.052* 1.328+0.020*
count (x10 E. alba 1.520+0.090* 1.596+0.045* 1.464+0.011* 1.580+0.033*
cells/mm3) A. vera 1.460+0.021* 1.520+0.018* 1.37040.018* 1.510+0.026*
Packed cell Control 26.5+1.080* 26.8+0.678 26+1.825 24.8+5.691
volume (PCW%) E. alba 26.4+0.648* 27.9+0.886 26.7+0.993* 27.2+0.365*
A. vera 26+0.634* 27.5+0.813 26.3+0.416* 27.6+0.673*

Table 2. Effect of E. alba and A. veran cumulative mortality pattern during 14 days post challenge
with A. hydrophilain C. mrigala

GROUPS / DAYS | DAY-4 DAY-8 | DAY-12 DAY -14
CONTROL 5% 15% 20% 25%
ECLIPTA ALBA 5% 10% 15% 0%
ALOEVERA 0% 5% 15% 0%
200 = control
0.5 = control
100 .
Eqli = Eclipta
= Eclipta
0 P 0 omoLuwm alba
o'w'g’L alba 0T Aloe
& C; 1 Aloe vera S3cw vera
A G T © [afa)a)
(el alla)

Fig: 11. Serum lysozyme (U/R)l count for Cirrhinus Fig: 12. Serum bactericidal activity (%) fdrrhinus

mrigala fed same dosages (200mg) 6f alba and A.
vera at different days. Data are represented as mean
SD, n=4

mrigala fed same dosages (200mg) Bfalba and A. vera

at different days. Data are represented as mean + §

n=4.
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3 m control

1 = control > .
m Eclipta

m Eclipta 1 alba{3

{0 9,0 alba 0 Aloe
P Aloe D o D P vera

SO "4
vera QR

Fig: 13. Serum protein (g/dl) level fo Fig: 14. Serum globulin (g/dl) level foCirrhinus

Cirrhinus mrigala fed same dosages (200mg mrigala fed same dosages (200mg) Bf alba and A.

of E. alba and A. vera at different days. Data vera at different days. Data are represented as meg
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Discussion:Application of immunostimulators, mainly plant immunostimulants in the aquaculture forms, can

be considered a remarkable advantage because of their safety and the fact that they are considered
environmentally friendly (Dugenei al., 2003; Jian and Wu, 2@). In the present study, oral administration

of A. vera andE. alba increased serum lysozyme activity compared with control group. Similar study where
conducted by (Swaiet al., 2006). Furthermore, this enzyme is known to trigger an opsonin of the complement
system and phagocyte cells (Magnadottir, 200%)this study, the serum bactericidal activity increased
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significantly (p < 0.05) irA. vera andE. alba treated groups wherompared with control group. However,
the presence of ami. hydrophila antibody in the treated fish could be the cause for the increased bactericidal
activity. Similar studies were carried out by (Divyagnanesetai., 2007).

Certain plant immunostimahts have been reported to increase total globulin as well as total protein
in fish immune system (Vasudestal., 2004). In this study i€. mrigala, serum protein and globulin content
were significantly (P < 0.05) increased after oral administratidh afba andA. vera, when compared with
control group.

Blood is a main indicator in determining the health of an organism (dbahj 2002).The
present study indicates that there was increase in TLC ig. éidea andA. vera supplemented groups wail
control groups showed depressed level of leukocyte count. After the fingerlings were intra peritoneally
challenged withA. hydrophila. This is mainly due to the immune response of the fish immune system against
the bacterial invasion. The gradual revensof the leukocyte count back to the normal may be indicative of
recovery from the damage. The present study falls in line with the study of (Gopalakannan and Arul, 2006).

In this study, significant (P <0.05) differences were observed in RBC count ahadh@s of thet.
alba andA. vera treated groups compared with control group after challengeAwitlgdrophila in Mrigal
carp. The present observation agrees with the report of (Roberts, R.J., 1989). The highest survivAl rate in
vera (80%), anck. alba (70%) group was observed. The present findings are in agreement with the results of
(Kim et al., 1999; Christybapiteet al., 2007).

Conclusion:

In conclusion, the present results have demonstrated that the oral administrBtiatb@andA. vera can

enhance some of the specific and r&pecific immune responses. This appears to be achieved primarily by
increasing serum bactericidal power, lysozyme activity, and the protein and globulin levels. Haematological
parameters such as RBC,WBC, RP€alues.Furthermore, the data reported in this study shows that a 0.5%

E. alba andA. vera supplementation can increase the resistanéetypdrophila septicemia and improve the
survival rate.
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Abstract

Ready-to-eat (RTE) meat based products are a frequent source of foodborne disease outbreaks and a major
public health concern nowadays. The present study aimed to isolate and identify foodborne bacterial
pathogens present in RTE meat based food (noodles, kebab, hotdog, devil) obtained from highly popularized
informal market in Colombo city. A total of 20 food samples were randomly purchased from four temporary
food stalls during the period between March and October, 2014. Bacterial growth was detected in all of the
food products and the predominant bacterial species were isolated and identified based on morphological and
biochemical characteristics. The results were analyzed using one-way ANOVA test and highest mean bacterial
count was found in noodles (8.253+0.69 log:o CFU/g) followed by kebab (7.736 + 0.689 log:o CFU/g) and
hotdog (7.036 + 1.602 logic CFU/g) and were statistically significant when compared to devilled products
(p < 0.05). The bacterial isolates included, Staphylococcus aureus (20%), Salmonella spp (5%) Bacillus
cereus (35%), Escherichia coli (60%), Proteus spp. (30%), Klebsiella spp (5%), Enterobacter spp (70%) and
Morganella morganii (5%). B. cereus was detected in all four food types. Hotdog products showed a high
prevalence of all the isolated species. The findings disclose the importance of enforcing strict regulations and
stringent supervision of the RTE food sold through informal markets by relevant authorities to prevent possible
foodborne illnesses.

Key words foodborne pathogens, Ready-to-eat, food safety

Introduction

Foodborne diseases are an emerging health concern involving a wide spectrum of ilinesses of viral, bacterial,
parasitic origin or by contaminations with chemical hazards. Although viral agents remain as the main cause
of concern for foodborne ilinesses,charial infections and intoxications are predominant in resulting
significant number of deaths and hospitalizatiigenjeet al., 2012 Sofos, 2008) According to WHO,
diarrheal diseases of microbial origin kill about 2.2 million people annualijuding 1.9 million children

(WHO, 2014) Besides, these direct health consequences, foodborne illnessesoccat e the productivity

and economic output of the country, while imposing a substantial stress on health carqdggterand
Jaganathan, 2014)

Readyto-eat RTE) meat based food are increasingémanding in Sri Lanka, not only owing to its higher
nutritive value, but also it provides easily accessible, a convenient food for the busy urban life style
(Alahakoonret al., 2016) Although, these food were earlier confined to the standard eateries, now it has been
widely distributed inurban informaisector therefore accessible to both lower and middle income societies
(Draper, 1996; De Silvat al., 2011; Rane, 21). Currently, RTE cooked meat products from informal
markets, make a notable contribution to the food intake of urban inhabitants in Sri Lankao\édel a good
source of income for food vendors as wWéllahakoonret al., 2016)

Meat, itself is an excellent medium for microbial growth, as of its tremendous nutfaamsable pH, and

water activity. Therefore frequently implicated to the spread of foodborne path&@ypdas, 2008; Bradeeba

and Sivakumaar, 2012The most common foodborne bacterial pathogens detected in meat based food are
Escherichia coli O157:H7 Listeria monocytogenes, Campylobacter, Salmonella, Yersinia enterocolitica,
Clostridium perfringens and Staphylococcus aureus (Sofos, 2008; Adwsyamfi, 2012; Bradeeba and
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Sivakumaar, 2012Although adequate heating provided during the food preparation can destroy all of these
pathogens, they can-oentaminate the food through poor post processing conditi@onsmleyet al., 2010;
Akusu and Wemedo, 2016)

Since, RTHood isnot further treated prior to consumption, absence of pathogens in these food is paramount
to ensure food safetyHowever, previous studies on RTE meat based food have reco8ahednella,
Escherichia coli, Listeria monocytogenes, coagulase positive Staphylococci, Enterococcitauillus cereus
(Meldrumet al., 2006; Yukselet al., 2009; Darmaret al., 2015) It is also suggested, the initial microbial

flora of meat, ingredients, processing environment, handlers and equipment can have a significant impact on
the microbial flora of the RTE meat based food at the point of SEBngaileet al., 2014)

Unfortunately, the conditions which food vendors operate in urban informal markets are usually unsuitable
for the preparation and selling of highly perishable f@idarmanret al., 2015) These vending sites lack basic
infrastructure or services, nor the food vendors hanavledge in  basic food safety measures or their role

in transmitting pathogen®Rane, 2011; Oguoma and Agusi, 2Q1IB)ere has been reports on food vendors
being carriers of pathogenic bacteria therefore serving as a potential source of transmitting enteric fevers
(Oguoma and Agusi, 2013%tudies noted th&almonella, Campylobacter andE. coli can survive on finger

tips and other surfaces for varying periods of time and in some cases even after {Rah@2011)In

addition, potential health risk may originate from using poor quality food ingredients, for an example
vegetables which might have contaminated with faecal m@tmezRodriguezet al., 2010) Further, the
pathogens can invade the food surfaces during operations such as slicing, trimming, sorting, storage and
packaging with low grade material.

Although, some recent foodborne outbreak incidents in Sri Lanka resuligghificant number of sewer
illnesses and deaths, due to the poor outbreak surveillance system here, it fails to capture almost all the
incidents efficientlyHowever, according to the weekly epidemiological report in 2018 \@&ember to B
December) over 1000 food poisoningsea have been reported (Gunasekara, 2FA8B}her, the Health
services delivery in Sri Lanka announced diarrheal diseases dsl@wseliig cause of hospitalizations in Sri

Lanka, and the numbers fluctuate betwé&6 to 961 hospitalizations per 100,Q88pulation over the past

20 years (Ministry of Health, 2008}onsidering the above mentioned fatte, present study was undertaken

to investigate and develop the understanding of the microbiological safety associated with selected meat based
food in highly popularized informal market in Colombo city.

Materials and method
Collection of samples

A total of 20 food samples including hotdog, kebab, noodles and devilled food were randomly purchased from
four different food stalls in an informal market in t@elombo city. Samples were collected into sterilized
containers and were transported &°C cooling boxes to the Microbiology laboratory of the Department of
Microbiology of University of Kelaniya. The food samples were staretiveen &4°C prior to anajsis, and

the tests were carried out within 24 hours of sampling

Isolation and Enumeration of bacteria

Twenty-five (25 g) grams of each food sample was weighed into sterilized stomacher bag and homogenized
using a stomacher Bag Mix8t, followed by theaddition of 225 mL of sterile buffered peptone water (Oxoid).
Then the homogenate was serially diluted(2QL07) in buffered peptone and 0.1 mL of the each dilution

was transferred onto Nutrient Agar (Oxoid) using spread plate technique.

The plates wre incubated for 24 h at 37 °C. All discrete colonies were counted where possible and expressed
as the log of colony forming units per gram (CFU/g). Isolation Si&éphylococcus aureus was done by
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transferring 0.1 mL of the initial dilutions onto BairBdrker Agar (BPA) (Oxoid). To improve the recovery
and detection ofalmonella and othelEnterobacteriaceae organisms, the tubes were incubated at 37 °C for
12-24 h, and a loopful of enrichment broth was cultured on Salmonella Shigella (SS) Agar (Odddsare
Methylene Blue (EMB) Agar (Oxoid). The plates were incubated aerobically 824 at 37 °C.

Characterization and Identification of isolates

The isolates were subcultured on Nutrient Agar and store®Capror to use. The isolates were itiéaed

using morphological and biochemical characteristics according to the Cowan & Steel, 188%gmyd 2010

The tests included, Gram' s staining, Motility,
Oxidation/Fermentation test, Indole production, Citrate Utilisation, Methyl Red test, Voges Proskaur test,
Urease test, Nitrate reduction test, Gelatag€in/Starch hydrolysis, Lysine decarboxylation, Triple Sugar
Iron Agar test and Sugar Fermentation tests. Coagulase test and serological test (Oxoid

DR 1108A test kit) was performed for the confirmation of pathoggtajihylococcus aureus andSalmonella,

respectively.

Statistical Analysis

Statistical analysis was accomplished using MINITAB versiorSidtistical significance was set at p < 0.05.

The significance of any perceived differengess determined by analysis of independent samples. The data
were also analyzed using One Way ANOVA to determine statistical difference of microbial loads between all
categories of food samples under study.

Table 1. Mean bacterial counts of the food samples examined.

Food Type Range of total Mean bacterial Staphylococcus MeanStaphylococcus
bacterial count count (logo aureus count aureus count (logo
(log10CFU/qg) CFU/g) £ SD (log10CFU/Q) CFU/g) = SD)
Hotdog (n=9) 4.00- 8.53 7.036 £ 1.602 2.51-4.48 1.611 +2.00
Kebab (n= 3) 7.33-8.53 7.736 £ 0.689 ND ND
Noodles (n=4) 7.21-8.64 8.253 + 0.693 ND ND
Devilled food(n=4) 4.36-5.49 4.951 +0.580 ND ND

CFU g- 1- colony forming units per gram; SDstandard deviation; NONot detected

Results

The ranges of total bacterial count ahd imean bacterial count of different RTE meat based food samples are
presented in Tablel. Bacterial growth was detected in all the analyzed food samples and the lowest bacterial
count of 4 logo CFU/g was found to be on hotdog whereas noodles had theshaghmt 08.64log:0 CFU/g.

The total bacterial count of all the analyzed kebab and noodles samples were abes@RUfy However,

the highest mean bacterial count of 8.253 + 0.69% ©gU/g was found in noodles followed by hotdog and
kebab. Theowest mean bacterial count4©51 + 0.5800g:0 CFU/g was present on devilled products and it

is significantly different (p < 0.05) from the mean bacterial counts of noduddog and kebab. As per the
SLS: 1218 (Sri Lanka Standard) imposed by SrikesaBtandards Institution (SLSI), cooked meat based food
which exceeding 5 lag CFU/g of total bacterial count are classified as unacceptable for consumption.
Considering the mean bacterial count, the present study evidences, only the devilled prochantslyare
satisfactory for consumption. Further, gtady enumerate$taphylococcus aureus, and wasletected only in
hotdog. The mea®. aureus count wasl.611 + 2.00409:0CFU/g and remainkelow the acceptable range of

2 logiwCFU/g as imposed by SLSI.
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Table 2. Bacteria isolated from different food.
RTE meat based food

Bacterial species

Hotdog Kebab Noodles Devilled food

Bacillus cereus v v v v
Salmonella spp v - - -
Escherichia coli v v v

Proteus spp. v v v

Enterobacter spp v v Vv

Morganella morganii v

Klebsiella spp. Vv

S. aureus v

Vv, bacteria detected; bacteria not detected

Table 2 presents the different bacterial isolates according to the foodBaygkdus cereus was identified in

all food types, whereds. coli, Enterobacter spp. andProteus spp. were detected only in hotdog, kebab and
noodles. HowevelSalmonella, Klebsiella and Morganella morganii were recovered from hotdog products

only. Table 1 and 8howtha, almost all the different isolates includifgaureus were found to be on hotdog
products.

Figure 1 depicts the percentages of occurrence of each of the bacterial isolates in analyzed RTE meat based
food. The most prevalent bacteria wé&rgerobacter spp. E. coli was detected in 60% of the food products,
whereasProteus spp.andKilebsiella spp.,Morganella morganii were detected 30% and 5%, respectively.
Further, the study also recover8almonella in 5% of the productsBacillus cereus and S. aureus were

detected 35% and 20% of the products, respectively. Other Gram positive bacteria were found to be on 90%
of the food and among theBacillus spp. were prominent

Figure 1: Occurrence of bacteria in RTE food
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To prevent the occurrence of foodborne illnesses, it is important to ensure that the food sold are safe and
hygienic. Although the selected informal food vending location attracts large number of consumers per day,
food vendors have limited acces$asicsanitary facilities opotable water supplypue to this, many vendors

tend to reuse the water, especially for cleaning utensils and used dishes. Additionally, the stalls lack
refrigeration facilities, therefore, the foquepared long before its consutopt are stored at ambient
temperature (Z& — 30°C), providing a favorable condition for microbial proliferation in food. Further, as a
result of open air food storage cabins by the sea side, these food are frequently exposed to dust, dirt and sea
wind andsea droplets. Moreover, food vendors prepare and serve food with bare hands while handling
currencies, food utensils etc. Basedttom above issues, the RTE food samples were analyzed in the present
study, for the total bacterial count and for the preseridoodborne pathogens.

Total bacterial count in a food is a useful tool in determining the hygienic condition of the food processing
procedure and the results are a reflection of hygienic level of food handling and retail fi@ageand
Jaganathan, 2014 this study all the analyzed food, except devilled products, had mean contamination level
of ( 20CHEJ/g) tlmgis unsatisfactory for consumption. However, the findings corroborateysevirk
conducted on the street food in Alice, INyenjeet al., which reported &.05 + 0.120g:0 CFU/g, of mean
bacterial count in chicken stew Kewise, another study in Taiwan detected 8.6»0§U/g of total bacterial

count in noodleg¢Fanget al., 2003) The statistical analysis discovered, the mean bacterial count of noodles,
kebab and hotdog are significantly different (p < 0.05) when compared to devilled products. In line with
Adjrahet al., (2013) this could be attributed to the addition of miaiiy processed vegetables such as lettuce,
cucumber, salad leaves, carrots etc. which is ragdquent vehicles of transmitting pathogenic and spoilage
bacteria in to RTE food. These findings are also in agreementhwthrevious studies conducted RME

meat based food available in Saudi Aral@aadia and Easa, 2010ehran(Zohrehet al., 2015)and South

Africa (Christisonet al., 2008) Further, Christison (2008)suggested that presence of low number of
microorganisms in cooked ingredients, allow the rapid proliferation of the subsequently contaminating
foodborne pathogens.

The present study also detec&tdphylococcus aureus in 20% of the hotdog products, artetcount is, as

high as 4.48 log CFU/g.S. aureus is a potential foodborne pathogen found as a part of the normal flora on
skin, nose and throat of healthy individuféd-El-Malek, 2014) Thus, presence of this organism in RTE
food is largely attributed to human contdutough manual handling, poor personnel hygiene and subsequent
poor storaggHuanget al., 2014) WhenS. aureus is allowed to grow on food, it produces a heat stable
enterotoxin, that does not destroys during cookitygenjeet al., 2012 Huanget al., 2014)

The study recovereBacilluscereusi n 35% of the food samples and its’
potential risk to the consumers, as they produce heat stable (emetic) and heat sensitive (diarrheal) toxins that
can result in food poisonir{tdanashirct al., 2005) Although, Rane, (2011) suggested the sporBsagireus

can survive the cooking process, their prevalence in RTE food also reveal the poor open air food storage at
the point of saléOdobab, 1999)

Members of the familfEnterobacteriaceae have been considered as a potent cause of foodborne outbreaks
(Nyenjeet al., 2012) In this studyEnterobacter spp. were detected as the most prevalent isolate among the
recoveredEnterobacteriaceae and the findings are in agreement witiienjeet al., 2012.Enterobacter spp.

are identified as the sixth mosbmmon cause of nosocomiafections such as bacteraemia, urinary tract
infection, wound infection, gastrointestinal tract infections(E€txixe, 1997)Therefore the presence of these
organisms in the food might pose a health risk to children and individuals.

E. coli are the second most preval&nterobacteriaceae detected in the current studyidtan opportunistic

pathogen present in the intestinal tract of warm blooded animals and a few are enterovirulent strains (e.qg.
Enterohaemorrhagie.coli) t hat cause il | nes s e dallysndevblopiagscountriea vel er
(Huanget al., 2014) However, presence &. coli in RTE food, is a clear indication of recent faecal

32



Presentations of Sixth AAAF 2016 (ISBN9®B31543-34-8)

contamination and at the same time convey the possibility of occurring other enteric pathogens in the food. A
study in Triniland detecteld. coli in 35% of RTE food, whil¢his study recoveref. coli in 60% of the food,
including kebab, hotdog and noodles but not recovered any in devilled food samples. This could be attributed
to secondary contamination of the cooked food by the addition of poor quality ingredients orphaog t
personnel hygienic practic@Sanget al., 2003) Studies identified that use of polluted water in food gssing

is a major source of transmitting pathogens, especially if the processing does not completely eliminate bacteria
(Cabedcet al., 2008)

Previous studies reported that prevalencgabfionella, the causative agent of salmonellosis, in cooked meat

is as low as 0.001%ittle and De Louvois, 1998)This is becaus8almonella is not heat resistant and is
inactivated by adequate cookif@abedcet al., 2008) However, the present study detected 5%atrhonella

in hotdog which could be a result of cross contamination after the co@katgpdcet al., 2008) According

to Rane, (2011) inappropriate waste disposal near food preparation areas are ideal habitats for rodents, flies
and microorganisms, therefore increase the risk of transmitting enteric pathogens, inghlaiogella,

Shigella, Campylobacter into the food. More importantiy§almonella can be introduced to the food by poor
personnel hygienic practices of certain food handlers who are being carSatsafella (Saadia and Easa,

2010) This study also detectdtroteus spp. andMorganella morganii that can be opportunistic pathogens
implicated with food poisoning caséskusu and Wemedo, 2016)

Accordingly, the current findings disclose that the analyzed food impose a potential health hazard to
consumers. Therefore, it emphasizes the need of food safety precaitfonsl vending sites to control
foodborne pathogens in RTE fodd.line with WHO, a food should be thoroughly cooked until the center of
the food reaches to a temperature dfC7fr at least two minutes, in order to ensure the microbiological
safety. Rirther, it is recommended to store RTE food, either at temperatures B8 aw @ove 6%C prior to

serving (WHO, 2014). However, a good infrastructure facilities coupled with a proper training and awareness
among food handlers, strict laws and regulaiand effective Food Safety Management Systems (FSMS)
should be in practice to offer a high quality, safe product in consumer hands.

Conclusion

The findings demonstrate that readyeat meat based food sold in selected informal market in Colombo city
constitute a potential hazard to human health due to the preseBaknofella, Staphylococcus aureus,

Bacillus cereus, Proteus spp, Enterobacter spp, Escherichia coli and Morganella morganii. The poor
infrastructure, lack of awareness among food handlers and the loopholes in regulations can be concluded as
crucial factors that contribute to the post processing contaminations of the analyzbédsedeaRTE food.
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Efficiency Analysis of Cereal- Legume Base Cropping System in Kachia and Kagarko Local
Government Areas of Kaduna State

Saleh Peter; N.E Tiku

Federal University Gashua, Yobe State, Nigeria
Abstract:

The study was to examine the level of resource used efficiency in cereal legume base cropping system in
Kachia and Kagarko Local Government Areas of Kaduna State. The multi-stage procedure was used to
randomly selection of 150 farmers. They were interviewed through the used of structured questionnaires
aimed to captured the objectives of the study. Stochastic frontier production function was used to determine
the productivity of the inputs in a cereal-legume cropping pattern. The study revealed that farmers were
relatively efficient in the used of the productive inputs and technological available at their disposal. Seed and
fertilizer were the most significant resources which affects the efficiency of the cereal legume. Age and
household size were the most significant socio economic variables that affect inefficiency of production in the
study area.

Keywords: Efficiency, Cereal-Legume and Production

INTRODUCTION

Agriculture stild]l occupi es . &or mstagcee,ibdtweena2010 angd a r t
2012 the sector provide over 80 percent of-nbrearning out of which crop production averaged
over 50 percen{NBS, 2013. Agriculture plays an important role in employment and revenue
generation as well as in the praion of raw materials for industrial development. The sector holds
the key to rapid economic transformation, poverty alleviation, stable democracy and good
governancéRahman, 2008 . However, the nation’s agricultul
realized and this has serious implications for food security and sustainable economic development.
The underdevelopment of agriculture is, indeed worrisome, given the fact that the country is
naturally well endowed for agricultural production. Accordioghzeez (2002), a large percentage
of Nigeria population derived their income from agriculture and agriculture related activities in which
75% of its rural inhabitants are farmers.
However over the years, the of rate growth in agricultural product®ethgnated and failed to keep
pace with the needs of rapidly growing population, resulting in a progressive rise in import bills for
food. The gap between population and food supply continue to widen pgr8ént CBN, 2009
Nigerian agriculture has fars greatly from low funding. Research has shown that most of the
farmers are Small Scale and pdbere, 1986. Given their low level of income they cannot adopt
improved technologies such as fertilizers, herbicides, improved variety of seeds and faader
machinery such as tractors and combined harvesters. They depend on traditional tools that are capable
of generating only a very small income, producing primarily for consumption (Rahman, et 2002 and
Imonke 2003 . Far mer ' s at t iuncertdirgy ist ooenod thednsajorrfacterk whicim d
influence farm production decisions with respect to cropping pattern, and the use of technology.
Mixed cropping is the predominantly cropping pattern practice by most farmers in Nigeria (Olukosi
and Elemo, 199). The systems facilitate adequate utilization of resources such as land, labour and
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capital, but the interpretation of crop performance in terms of resource productivity becomes
complicated.

Cereal legume mixture is the most popular mixed croppin@lorthern and middle belt zones of
Nigeria. This is due to the beneficial impact of legumes on the cereals such as provision of vegetation
cover to check erosion as well as competitive effect of weeds on available water and nutrients (Anon,
1996). Farmerare now adopting cerelgume mixtures in their farms as one of the techniques of
integrated soil fertility management for sustainable yield and steady income.

In Nigeria, a large proportion of the land is devotethio cropping (Olukosi and Ogungbil2991).

The motive of thé a r npeefererice for mixed cropping is mostly associated with risk. There could
be other factors that influen¢ea r moecissn in favour of mixed cropping system; which are yet

to be identified and understood. The natureptitoutput relationship and price efficiency of inputs

is the main focus of the research.

METHODOLOGY
Study Area
The study was conducted in two Local Government Areas (LGAs) of Kaduna State, namely Kachia
and Kagarko Local Government Areas. The dtagain the North Central position between Latitudes
9° 10 N and 11:30 North of the Equator and Longitude& &énd 9. 10 East of the Greenwich
meridian.
A multistage sampling procedure was used for the study to select 150 respondents.
Primary data werased for this study. The data were collected based on the 2011 Cropping Seasons
through the use of structured questionnaire which was administered to the farmers teagageel
in cereallegume mixtures.
Analytical Tool

Stochastic Frontier modé
The stochastic productions function as specified by (Battese and Coelli, 1995; Amaza and Olayemi,
2002) used stated as thus;:

® Q®T Qo 7Y Q)
Where;
Yit = output
D a vector of input a vector of parameter to be estimated

"Q is the CobbDouglas functional form.
W are random errors that are assumed to account for measurement errors of the farm that are

assumed to be independently and identically distribut@d¥® mth 0
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Y are nonnegative technical inefficiency in the production and obtained bgation (at zero )
of the normal distribution withi & h 0 8
Wherem & ,h
The values of the unknown parameters of this model were estimated by maximum likelihood method,
after making assumptions regarding the distributionsYofd ¢ @ which are often assumed to be
normal and half normal, respectively. As presented in the model, the stochastic frontier has two error
terms,

” ” ” ( 2)
and

=, X, where,[ isdefined for (0 < <1) 3)
unlike in the traditional production function. One error tefh,accounts for technical inefficiency
and the otherw, to account for other factors such as measurement errors in the output variable.
Therefore the Cobldauglass specification is as follow;

atgr T an 1o0A 10n 10 TO0A o Y (4)

Where,
0 = Natural logarithm to base 10
@ = Total output of ith farm ( kg grain equivalent)
I 1 = Parameters to be estimated,
gi Farm size (ha)
N = Labour (Mardays)
N =Seed (§)
n = fertilizer (kg)
N = Agro chemical (litres)
Efficiency determinants. A unique feature of the stochastic frontier is the decomposition of the

component error term (MUi) into mutually exclusive events. This is usually achieved by estimating
themean conditional distribution of U given V expressed as:

owQ Yy ., ‘i, p O%j,° (5)
Where; .o, 0,0/, “H , 0Q h
"TOBMI 0 & AN ED WO @O V& WABTMQ QI 01 "Qodi O e & rgo'Qé ¢
The values of the unknown coefficients were estimated using the maximum likelihood [ML] method.
@ = Random errors which are assumed to be independently and iderttisailyuted as N (Q,

V).
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"Y =Non- negative random variable associated with technical inefficiency of production assumed to
be independently distributed such that pi 1is o
with variance, u2and mean Y where the mean is defined b

p=00+0612106122+6323+0424+5525+0626+d0727+d68z8
Where;
0= a vector of unknown parameters to be esti ma
zi=(1=1, 2, 3, 4, 5) = Factors contributing to inefficiency
z1 = Total Farm size (hectares)
z2 = Age of the farmers in years,

z3 = Farming experience (years)

z4 = Educational level ( Years of schooling by farmer)

z5 = Household siz€No of persons )

z6 = Non farm income (N)

z7 = Gender {Dummy 1 for male O otherwise}

z8 =  Extension contact ( number of extension agent contact)

RESULTS AND DISCUSSION
Estimate of Input and Output Relationship (Production Frontier Estimate)
The parameters of the model were estimated by maximum likelihood (MLE) using the computer
programme frontier 4.1 developed by Coelli (1996). Frontier is a single purpose package specifically
designed for estimation of stochastic production frontier adkdnteal efficiency. The maximum
likelihood estimate of the stochastic production for the cdeggime crop mixtures is presented in
Table 1. The ( ) sigma square (7.4345) is statistically different from zero indicating a good fit and
the correctnessfahe specified distribution assumption of the composite error terms. The variance
ratio defined as Gamma() was estimated to be 0.1313 implying that technical inefficiency account
for about 13.13% of the variation in output levels of celeglime cop mixtures.

Production Determinants:
The production function indicates the relative importance of the factor inputs used in farming among
the cerealegume crop mixture farms in the study area. Seed and fertilizer were the most important
factor influerting the production in the study area. The coefficient of seed (0.1198) is positive and
significant at 1% level of probability. Seed is therefore a significant factor associated with changes
in output of cerealegume crop mixtures. The coefficient of fezer (0.0892) was also found to be
positive and significant at 1% level of probability. Though land, labour, and agrochemicals were
positively related to output variations in the study area, estimates from the result shows that their
variables were notignificant factors influencing output of the cerdagjume crop mixture farms.
Mathematically the Cobbouglas specification can be expressed as shown below
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& WpH 1 P wl.7159g1 + 0.2035g2 + 0.3718g3 + 0.2877g4 + 0.066495
(@ v ) 160.167) (0.1568) (0.1198) (0.0892) ((0.0742)

The sources of inefficiency were examined using the estimajezbéfficients associated with the
inefficiency factors. The factors includes: Farm size, age, farming experience, Education, Household
size, Income, Gender and extension contact. According to Udoh (2005), Eal€2086) estimated
coefficients of inefficiency provides some explanations for the relative technical efficiency levels
among individual farms. In this study, only ag€.0117) and household size((2146) were
statistically significant at 1% level of probability. That is as the age and household number increases
the level of technical efficiencies increases. This may be attributed to the fact that farmers with larger
families have more family labour and this is important for timely operation of farming activities
which is capable of translating into higher efficiencies. The older farmers because of long years spent
in cultivation of cereal legume mixtures might have acquiredenexperience that could lead to the
higher efficiency in production.
Therefore, the inefficiency model can be mathematically expressed as shown below.
‘ -0.2487 + 0.00830.0117- 0.0434 + 0.0036 02146+0.4361+0.0697+0.0036

(0.4646) (0.005) (0.0012) (0.0011) (0.0066) (0.0002) (0.0002) (0.1737) (0.0008)

Table 1 Estimated CobbDouglas Stochastic Production Function for CereaLegume
Mixtures
Input Variables Parameters Coefficient t-ratio
Constant i 1.6489(0.2570) *** 6.4139
Land f 1.7159(0.1671) 0.1026
Labour I 0.2035(0.1568) 1.2978
Seed I 0.3718(0.1198) *** 3.1033
Fertilizer f 0.2877(0.0892) *** 3.226
Agrochemical i 0.0664(0.0742) 0.8949
Inefficiency Model
Constant 1 -0.2487(0.4646) -0.5352
FarmSize 1 0.0083(0.0105) 0.7876
Age ) -0.0117(0.0012) *** -9.3258
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C:—

0 "Q
n € €

U

o

-0.0434(0.0011)
0.0036 (0.0066)
-0.2146(0.00002) ***
-0.4361(0.0002)
0.0697 (0.1737)
0.0036 (0.0008)
7.434%

0.1314

-9.9728
4.4964

-0.0380

0.5499

-9.4094

-0.2760

-0.4015

0.4454

7.2255
0.9104

Source: Field Survey, 2011

* xx +xx |evel of significance at 10% 5% and 1% respectively

Figures in parenthesis represent standard Error

CONCLUSION AND RECOMMENDATION

The finding of the study had substantiated the significance of seed; fertilizer, age and house hold size

as the deerminant of cereal legume mixture output in the study area. The study therefore recommends

that farmers should be encouraged to boost their output by adopting yield boosting technologies such

as improved seed and fertilizer.
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Abstract

Exports of ornamental fish have become valuable foreign exchange earning in Sri Lanka.
Unavailability of reliable live feeds for brood fishes is a major difficulty faced by this expanding
industry. In this study, four consecutive feeding trials were conducted to evaluate housefly (Genus:
Musca) larvae as a live feed for a broodstock of Siamese fighter fish (Beta splendens). In each feeding
trial, three different diets, a commercial feed (dried tubifex worms), Minced Fish Flesh (MFF) and
Live Housefly Larvae (LHL) were fed to 15 breeding couples of fighter fish over a 42-day period. Each
breeding couple was stocked in a glass aquarium (30x15x15 cm), which was partitioned into two
identical parts to keep male and female fish separately. The housefly larvae used in this study were
reared in a substrate of kitchen refuses and the MFF was prepared by using flesh separated from
Sardine fish (Sardinella spp.). At end of each feeding trial, the brooders were allowed to mate and
number of offspring produced by them was counted. The results indicated that fish fed commercial
feed had significantly (p<0.05) lower offspring production than other feeding groups. However, no
significant difference (p>0.05) was observed in offspring production between fish fed LHL and MFF
diet. In comparison with mean offspring count obtained from commercial feed (310.38+6.84), feeding
of LHL has significantly (p<0.05) increased the offspring production by 15.43 to 20.72%. Thus, it is
economical to feed live housefly larvae for brooders of carnivorous Siamese fighter fish.

Key words: Live feed, live housefly larvae, offspring production, Siamese fighter fish

INTRODUCTION

Maintaining of a healthy broodstock is an essential requirement to ensure a reliable source of fish
seeds. Regarding theconomic point of view, it assures continuous growth of an ornamental fish
farming enterprise and ultimately overall progress of the industry. It is well known that nutrition plays
an important role to determine the reproductive potential of fish. Feegosition, quality and
guantity, and ration size are therefore among the most important for successful management of brood
fish (Sampath and Pandian, 1984; and Jobling, 1998).

High valued freshwater ornamental fish species are generally categorized asroasand they

require foodstuff with higher protein content than the fiskd species. Although they are adapted to

consume formulated feed in gresut conditions the formulated feed are not capable to bring them

into their maximum reproduction potertielowever, the live feed particularly those which form part

of a fish’s natural di et , are |likely to contair
them into breeding condition (Dawes, 1992). Therefore, the use of live feeds in broodstock
management can be considered as a better option in order to achieve maximum reproduction potential

of high valued freshwater fish species reared in captive conditions.

In numerous aquaculture systems, feeding of live feed is seen as an essential comganeait

rearing but their use for brood fish or fish in growt conditions is not much common. However,
considerable interest has recently been focused on the use of selectednweatzbrates (insect

larvae and oligochaetes) as a means of breakingd and wut il i zing “waste str
domestic sewage and agricultural wastes) which would otherwise have little or no direct feed value
within a compound diet. Because of their ability to utilize and upgrade waste nutrients into a
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“ p al arutadntrioh package these maeirovertebrates can be used as potential source of live feed
for fish in adult/matured stage which have larger mouth sizes (Wee, 1988).

Among the macrénvertebrates, maggots, the larva form of housefly (Gemlissca) grows
extensively on animal dung and food waste (Sogbesah., 2006). Since the rate at which the
houseflies breed is amazing maggots are readily available. Teotia and Miller (1973) stated that the
housefly larvae grown on animal waste seem to have aemsenpotential as a good protein source

for fish. Adeniji (2007) cited that that their amino acids profile and its biological value is superior to
soybean and groundnut cake. Other than the high availability, since they free from human competition
and hae been accredited for its high quality protein live housefly larvae can be considered as one of
potential live feed for fish.

The experimental fish used for this study is Siamese fighterBith §plendens). They are considered

as a highly carnivoroussh species and their feeding habit is much similar to high valued freshwater
ornamental fish species which have been concerned before. Therefore, it will be rational to assign
conclusions obtained from this study for other carnivorous freshwater orndfingpecies as well.

In the wild, fighter fish feed on zooplankton including crustaceans and the larvae of mosquitoes and

other insects, such as flies, crickets, Br gras

splendens reared in captie condition have been mainly fed with live or frozen bloodworms and dried
Tubifex worms. Although bloodworms are concerned as nutritional fodsl fplendens they are not
readily available throughout the year. On the other hand, dried Tubifex wormgparesive to use for
farmers although they are readily available in pelleted form under different trade name.

The main objective of this study is to investigate the feasibility of live housefly larvae (GAusas)
as a live feed for broodstock of carnivorous ornamental fish species (fight@etiskaplendens).

METERIALS AND METHOD

The experimental fish were reared an indoor facility where the surface area was approximately 400ft
The production unit of housefly larvae was established in same site as an outdoor facility. The study
was carried out for eight months from February to September in 2009.

Beta splendens which were used for this study were obtained from nearby ornanfesttdbrm. A

forty eight pairs of adult fish (48 females and 48 males) were altogether used for this study. By
concerning of available fish holding facilities, the experiment was conducted as four consecutive
feeding trails. Each feeding trial therefommprised with a twenty four adust splendens (12 males

and 12 females). At the end of each trial (except the last), fish required for next trail were collected.
All experimental fish were selected basis of identical external morphological characteas suocty

length, colour and the shapes of the fins. They were approximately six weeks old at the time when they
were collected from the farm.

The commercial water stocked in a header tank was used for rearing fish throughout the study. An
antichlorine stution was added (1ml/5 liters of water) into water to eliminate the effect of dissolve
chlorine before fish were stocked. Since the study was carried out in an indoor facility it was expected
that the water temperature remained a3d% range. It was bieved that other water quality
parameters were also at required range to rear fish.

As previously pointed out, a twenty four identiBaisplendens were selected for single feeding trial.

The selected fish were initially stocked in identical glass botflé®0ml of each. They were then
reared for a week in order to acclimatize new conditions. During acclimatization period fish were fed
with a frozen fish food. Thereafter, they were transferred into maturation tanks. The maturation tanks
were glass tankshich were used to hold the experimental fish during the feeding trial. There were 12
identical maturation tanks, each tank measuring 30cm x 15cm x 15cm. Each maturation tank was
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partitioned into two identical patt#n order to store a pair of brood figh breeding couple). The
partitioning was done by using glass plates in a manner that water was able to exchange between two
parts. Therefore, similar water quality parameters were able be maintained in both parts. Opaque
screens were fixed in each possibide of the maturation tanks where fish were able look each other.
After conducting the feeding trial for 42 days, matured fish were allowed to spawn in spawning tanks
(45cmx 30cm x 15cm).

Twelve randomly paired breeding couples were used in eacimde@l. After the acclimatization,

they were stocked in maturation tanks. Three broodstock feeds, an imported commercial feed (dried
tubifex worms), Minced Fish Flesh (MFF) diet and live housefly larvae were used to study their effects
on fry production There were four replicates per each of this treatment. The commercial feed was
bought from a fish feed supplier. It was available as dried feed cubes. Flesh separated from Sardine
fish (Sardinella spp.) were used to prepare fish mince. The housefly fasdatis study produced at
experimental site. The production process has been explained in section 3.5. A 50% water exchange
in maturation tanks was done per three days by siphoning. The depth of water was maintained at 10cm.

B

Fish were fed with three treatments until apparent satiation had been achieved. Feed were offered times
per day, at 09:00, 13:00 and 17.00 hours. One cube of the commercial feed was approximéately 1cm
Since those were much larger than mouth size ofigh¢er fish each cube was divided into 16 food
particles using a surgical blade. A-200 feed cubes had been included in each 30g (net weight)
container of commercial feed. Therefore, the average weight of a food particle was approximately
20mg (30g / 9% 16). Fish flesh separated from Sardine fish was also minced according to mouth size
of the experimental fish. Live housefly larvae were offered one by one by using forceps (Figure 01).
The average weight of a housefly larva is2bng. There was 10 seuds time interval between each
offering. The feeding trail was carried out for 42 days.

Kitchen refuses obtained from nearby srsathle hotel were used as substrate for rearing housefly
larvae. Cooked rice, coconut and vegetable residues and animal oifigf were among main
ingredients of this substrate. However, the composition of the substrate was not consistent and changed
according to availability of the ingredients. 500g of the substrate was used as substrate for single
production cycle. At firstit was spread in substrate holding containers (2509 per each) to a thickness
of 1-2cm. 10ml water was added to each container in order to maintain the moisture level.

The Substrate Holding Containers (SHCs) were flat plastic containers. Each wasirapiglgx
300cnt was able to hold 250g of substrate. Two SHCs were used in giragkiction cycle. There

were eight SHCs because four production cycles were simultaneously carried out to maintain
continuous production of housefly larvae.

L Each part measuring 15cm x 15cm x 15cm
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Thereafter, theubstrate was exposed for houseMugca domestica) to lay eggs. It has been reported

that the sun light is able to heavily reduce the fertility of housefly eggs. Therefore, the substrate was
kept under the shade. After two days the SHCs were transfatoed Larval Rearing Container
(LRC).

There were four LRCs. Those were regiform boxes measuring 45cm x 45cm x 30cm. Each LRC
provided room to place two SHCs (Figure 03). After SHCs were transferred into a LRC housefly eggs
were hatched into larvae withimext 48 hours. Soon after hatching, small housefly larvae were visible

in the substrate and they begin to feed on substrate. Several previous studies have been concluded that
the high temperature (38°C) were favorable for the development of houseflyda. Therefore, LRC

was tightly closed by its flap (regiform plate) in order to maintain high temperature inside of the box.

In addition to that, 2 PVC pipes were fixed to each LRC (as shown in Figure 02) in order to supply
sufficient oxygen. Openings ehch pipe were covered by pieces of cloth in order to prevent escaping

of housefly larvae and entering of other insects (Figure 02). The SHCs were placed in an elevated
stage. Surface of the LRC was maintained in dry in order to make easy the cotietdainge.

«——d

_ 34{9: %i'}*a Figure 2. Diagram a Housefly Larvae Rearing

b— . Container (LRC)
& — — —

a=PVC pipes, b=Substrate Holding Containe
c=water (thin water layer), d=flap and e=Lan
rearing container (regiform box)

Housefly larvae were harvested when they were at second instar stage or before they grow more than
10mm. It was observed that the housefly larvae reached to second instar stage within 48 hours after
they were hatched from eggs. One production cycle ofdilyuarvae therefore extended up to 6 days

(2 days for laying eggs + 2 days for hatching eggs + 2 days for larval development). SHCs were initially
filled with water. After that whole content (larvae + substrate + water) were put into a screen of 2mm
meshsize. The water filtered out and larvae and substrate remained inside the screen. Thereafter,
screen was placed under continuous water flow for 2 minutes to clean the content. At last, housefly
larvae were individually captured by using a forceps an@c@itl into a container.

=

-
-

=30 —"’ ‘\". . .
Cm Figure 03: The arrangement of the digital camera to
|1—!,z take photographs of water surface of the spawning
~ tank

a=Digital Camera, b=Spawning Tank, c=Wh
Colour Paper

The performances of brood fishes were evaluated by coutm@Engumber of offspring produced by

each breeding couple. In order to count the number of offspring, new method was used. As shown in
Figure 03, water surface of each spawning tank was initially taken into digital photograph. Thereafter
those photographwere fed in a computer and number of offspring was counted by enlarging each
photograph. Since offspring were able to swim when they came out from the bubble net above method
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was useful to prevent counting of same hatchling again and again. The malafigiuarded the
offspring were removed from spawning tanks before the photographs were taken.

RESULTS AND DISSCUSSION
Proximate Analysis

The proximate compositions of three broodstock feeds on a wet weight basis are tabulated in Table 01.
Comparison of three broodstock feeds on a wet weight basis is important because housefly larvae and

MFF diet were offered for fish as live and fresh foragpectively. Out of the three feeds, commercial

feed contained lowest moisture content (13.47%) and therefore highest dry matter content.
Furthermore, the commercial feed had significantly higher crude protein and lipid concentrations

(38.15% and 10.28%espectively, on wet weight basis) than other two test diets.

The proximate compositions of three dietary treatments expressed as dry matter basis are summarized

in Table 02. The crude protein (53.43%) and lipid (17.82%) contents obtained for houseafiyaee
well consistence with findings of Aniebo and Owen (2010), Awaatigl. (2003) and Sogbesahal.

(20086).

Spawning Performances of the Different Feeding Groups

The normality test revealed that offspring counts of three feegiingps were fit with normal

distribution. Although relatively higher variances were observed in fish treated with housefly larvae
03)

and MFF di et (Tabl e

t he Levene' s t est

heterogeneity among treatment vagdas. The Coefficient of Variation (CV) calculated for three

dietary treatments has further generalized the homogeneity of variances (Table 03). Out of three
broodstock feeds, mean offspring production achieved through commercial feed was significantly

different (p<0.05) from other dietary treatments. On the other hand, there is no significant

Table 01: Proximate composition (% fresh weight basis) of the commercial feed (A), MFF diet

(B) and live housefly larvae (C)

% Wet weight basis
Feed Moisture Crude protein Crude lipid Ash NFE
A 13.47+0.3572 38.15+0.50 & 10.28+0.27 @ 11.75+0.17 26.09+0.64 2
B 74.68+0.53 b 14.65+0.36 ® 5.3810.43 b 1.68+0.25° 3.62+0.41°
C 82.03+1.63°¢ 9.61+0.99°¢ 3.19+0.29°¢ 1.37£0.07 ° 3.80+0.68

NFE = 100 & (Moisture + Crude protein + Crude lipid + Ash)
Means with different superscripts across the columns differ significantly (p<0.05)

Table 02: Proximate composition (% dry weight basis) of the commercial feed (A), MFF diet

(B) and live housefly larvae (C)

% Dry weight basis

Feed Crude protein Crude lipid Ash NFE
A 42.93+0.43 2 11.88+0.322 15.89+0.20 2 29.30+0.43 @
B 57.81+1.78° 21.26+1.80° 6.65+0.92 ° 14.28+1.40°
C 53.43t£1.75¢ 17.82+1.97¢ 7.69+0.92 21.06+1.94¢

Means with different superscripts across the columns diffesignificantly (p<0.05)

Table 03: Number of offspring per mating of Siamese fighting fish fed with the commercial feed
(Treatment A), MFF diet (Treatment B) and live housefly larvae (Treatment C)
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Statistical parameter Offspring production per mating

Treatment A Treatment B Treatment C
Mean 310.38° 375.44b 366.50°
Variance 72.922 242.002 202.802
Standard deviation 8.54 15.56 14.24
CcVv 0.028 0.039 0.41

Means and variances with different superscripts across the columns differ significantly (p<0.05)

(p<0.05) difference between mean offspring productions obtained by feeding live housefly larvae and
MFF diet.

The relative importance of visual characteristics of a prey that determine responsiveness of fish has
ranked in the order movement > size > colour > shape (Croy and Hughes, 1991). The characteristic
worm like movement of live housefly larvae could make muespond on fighter fish rather than
commercial feed or MFF diet, since evolutionary history has probably adapted them to attack moving
prey in nature. It was observed that fighter fish tended to attack on housefly larvae even their when gut
was full withfood. Because of this voracious feeding activity, the total consumption of housefly larvae
was approximately 4 times heavier than consumption of commercial feed. It seems therefore
tenderness live prey, with a relatively high water content, may be miatalga to larvae once taken

into mouth, compared with the hard, dried commercial feed. Although MFF diet did not make strong
visual stimuli in fish as done by housefly larvae it could make considerable chemical stimuli than other
two broodstock feeds. Silar to housefly larvae tenderness nature of MFF diet could make it more
palatable.

The size of food particles seemed to have substantial influence on consumption of commercial feed. It
has been observed that fighter fish refuse to feed on, larger faalgsawhich they could not engulf

by single attempt. However, when they were offered either MFF diet or live housefly larvae they have
made several attempts to engulf those feed even thsimghof individual feed item was relatively

large.

It has beenaported that dietary ash content has negative correlation with protein digestibility (Robiana
etal., 1997). The protein to ash ratio of the commercial feed is 3.25 (calculated for wet weight basis),
which is relatively lower in comparison with other twest diets (8.73 for MFF diet and 7.00 for
housefly larvae). These results interpret that the commercial feed had high ash content relative to its
protein content. Therefore, it has been suggested that commercial feed may have low protein
digestibility even though it contained high crude protein content. It seems therefore elevated ash
concentration in commercial feed could make adverse effect on offspring production of experimental
fish by reducing protein digestibility. Since it has been reported thi@rgigrotein level influenced

for weight gain of brood fish, quantity and quality of eggs and larval viability (Cetrdh 1994)
reduced protein digestibility could play key role to decrease the offspring counts of fish fed with
commercial feed.

The fdaty acids have been found as the major source of metabolic energy for reproduction of fish
(Hendersoret al., 1984 and Sargerst al., 1989). Tamaru (1997) has been suggested that most of
freshwater or nament al3faftyiasids asaporgedto be @dsentialefay mdrimee t h e
fish species (Watanaleeal. 1983) and f 46 fattytacds (18r2e6and 20:4n6) gplay@

critical role in reproduction of freshwater ornamental fishes. The fatty acid profile of housefly larvae
indicatedthai t cont ai ned h-6 fgity acgespeialln lin@eirc ecidqGalvess, 1979,
Ackmann, 1988, SHilaire, et al., 2007 and Hwangbet al, 2008). Tamaru (1997) has attributed that
l'ive tubifex worms al so h a dfattyacids.tThesefora with ikgaqr o f i |
to the fatty acid profile, the commercial feed would have been expected to show the offspring
production closer to results of housefly larvae but according to present study, it was not so. This
deviation could be becausemmercial feed has been obtained less response from fish in comparison

with live feed therefore feed intake has been reduced. On the other hand, degrading the quality of fatty
acids during processing (drying) of tubifex worms might be also possible.
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Since smal l pel agic marine fi sh s pe3dattyeasidshather b e en
t ha6 ftWwatty acids MFF d3faty acidsqEdirisihghd et ali1898)t lteseems t h
therefore fighter fish are able to efficiently utilizeo t -B e r6dattyacids complete replacement

of one by other does not affect for their reproduction performance.

Delayed development of housefly larvae during rainy season could be related to low temperature
that period. However, it was not obsedvsignificant (p<0.05) difference in mean daily production of
larvae during throughout period of study (Table 04). Harvesting housefly larvae at second day after
hatching has been very important because variation in larval size was minimum at thabtiseflyH

larvae aged more two days were difficult to consume for fighter fish because they were large in size.
Furthermore, the ability to make movements in water was considerably high in younger housefly larvae
than the larvae at later development stages.

RCBD with an ERE | arger than 125% to be “bette
Kempthorne). It seems therefore, creating blocks has made substantial reduction in experimental error
and increased.

CONCLUSION

According to the confidence intervalalculated for differences between treatment means, feeding of
housefly larvae has significantly increases the offspring production of Siamese fighter fish by 15.43 to
20.72% (or 48 to 64 individuals) compared to mean offspring production of commercial feed
(310.38+6.84). This is equal to Rs. 7800 increment in the income per each mating. With the
reduction of feed cost, feeding of live housefly larvae has altogether contributed for R90800
economic benefit for each mating. Apart from that, there significant difference between offspring
productions obtained through MFF diet and housefly larvae. At last, it can be concluded that there is
high feasibility to use housefly larvae as low cost live feed for brooder of carnivorous Siamese fighter
fish.

Table 04: Mean number of fly larvae (per production cycle) produced in different feeding trails

Statistical Daily production of housefly larvae (by number)

parameter Trial 01 Trial 02 Trial 03 Trial 04
Mean 405.25¢% 399.632 393.752 414.3F
Variance 435.002 555.722 398.872 704.632
Standard deviation 20.86 23.57 19.97 26.54
CV 0.051 0.059 0.051 0.064

Means and variances with different superscripts across the columns differ significantly (p<0.05)
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Abstract

This study was carried out to determine the effect of Allium sativum as an alternative antihelminthic in West
African Dwarf (WAD) sheep. Twelve rams of between 8-13kg were used in a 42 day experimental period. The
rams were housed individually in a pen fed Panicum maximum supplemented with concentrate at 3% of their
body weight, water was available at all time. The animals were divided into to three treatment groups with
four animals per group. The first groups was administered Albendazole (synthetic anti-helminth) while the
second and third group was drenched with reconstituted Allium sativum at the rate 200 and 400 mg/kgBW.
Faecal samples were collected directly from the rectum of the experimental animals, weekly and analyzed in
the laboratory using the McMaster floatation technique. Data obtained were subjected to descriptive analysis
using graphs as contained in SPSS 2006. The garlic powder contained 13.03% moisture and 86.97% dry
matter; 4.11% fat, 6.78% ash, 10.89% crude fibre, 18.97% crude protein and 59.26% carbohydrate. The
effects of the treatments were accessed by the extent of the decline in the slopes of the faecal egg count (FEC)
of the experimental animals. Albendazole reduced the egg per gramm (EPG) of the faeces while, administered
garlic showed no definite reduction but increase in the EPG of the faeces. However, for oocyst count, all
administered treatment follow the same trend. It could be concluded that drenching reconstituted Alium
sativum at the rate of 200 and 400 mg/kgBW is not effective against gastrointestinal nematodes.

Keywords:Rams, Alium sativum and faecal egg count
Introduction

In ruminant production, gastrointestinal parasitism has been a major constraint that hinders the sustainability
and profitability livestock production, especially in sheep production (Esyker and Ploeger, 2000). An
unmanageable load of endoparasites isaaten with lowered outputs of animal products angimducts,

thus contributing to production and productivity loses (Knox, 2000). Sheep graze closer to the ground, directly
over their manure, increases their susceptibility to the nematodes more tkarclaises of livestock
(Padgham, 2000).

Since the 1960s, worm control has relied heavily on the use of synthetiebninths such as Invermectins,
Levamisoles, and Thiabendazole (Padhgam, 2000), which has been queried for it residual effect on both
animals and humans. It has been reported that worms are growing resistant to the synthetic/chemical
therapeutic means of control through indiscriminate and/or compulsory use-béknititic drugs (Jackson

and Coop, 2000; Mortensetal., 2003; Hostet al., (2005). Also, the longerm exposures ofanimals to these
antihelminths lead to the loss of natural resistance and immunity. The emergence of resistanee to anti
helmintic drugs is now a worldwide phenomenon and the increased awareness of consunhatsigbou
residues in the food chain have stimulated investigation into alternative to commercially available anti
helminths such as nutrition manipulation, use of medicinal plants and rotational grazing (Jackson and Coop,
2000).
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The use medicinal plants tmmbat parasitism in many parts of the world are ancient and still employed for
this purpose. The use of medicinal plants for the prevention and treatment ofigfastinal parasitism has

its origin in ethneveterinary medicine (Athanasiadetal., 2007). In ethneveterinary medicine, there seems

to be a range of plants or plant extract suitable for treating almost every parasitic disease of livestock. One of
such medicinal plants is garligl{ium sativum). Garlic, a member of the Allium familfAlliacae), has been

used traditionally since time immemorial to treat a wide array of diseases like respiratory infections, ulcers,
diarrhoea and skin infections€nwickand Hanley, 1985Reuteret al (1996)reported garlic with antibiotic,
anticancer, antioxidant, immusmoodulatory, antinflammatory, hypeglycemic and cardiovascular
protecting effects. Garlic has been used to treat animals that suffer from gastrointestinal parasitism (Guarrera,
1999). Studies from organic sheep producers in the P&ted the use of garlic as a viable alternative to
conmmercial antihelminth (Noon2003). An antihelmintic effect of garlic in mice was also reported (Agtz

al., 2008). Garlic was reported to be effective of coccidia infections in rabbits (Toulah -d&eiv| 2007). It

has been reported to be a parasiticide, amebicide, acarifugafuge, lavicide, fungicide, and immuno
stimulant besides other properties (Duke, 2002). It is also used to prevent influenza, toxicities, and Kill
parasites such as roundworms and tapeworms (Bensky and Gamble, 1993). Garlic oil has a broad
antimicrobialspectrum; as it has ab#cterial, antifungal, antiviral, and api@rasitic efects. Based on this

fact, this study therefore, sets to investigate the effect of garlic on gatststinal parasites of West African

Dwarf sheep.

Materials and Methods

Experimental site, animals and management

The experiment was carried out at the Directorate of University Farms (DUFARMS), Federal University of
Agriculture, Abeokuta, Ogun State, Nigeria. The site is located within the derived savannahaggical

zore with an annual mean temperature of 33c70and a r el ative humidity of 8:
and |l ongitude 3026"11.98E. The altitude is 76 m at
sheep of betweenB3kg were purchased from villages around the University of AgricylAleokuta for

the experiment. The animals were quarantined for 3 weeks for proper acclimatization. They were administered
Penstrep as ansitress to treat any incidence of bacterial, viral or other diseases. The initial parasite load of

the animals were easured and noted before the start of the experiment. Thereafter, the animals were housed
individually in pens made of wood and corrugated iron sheets and managed intensively. Throughout the
experimental period, the animals were fhicum maximum, substiuted with isoenergetic and isocaloric
concentrate diet at 3% of their body weight for each animal. The concentrate diet composes of wheat offal,
palm kernel cake, cassava peel, bone meal and salt.

Plant material preparation, reconstitution and dosages

Galic (Allium sativum) cloves were bought from the local market, sliced, dried and pulverized into its
powdered form. The powdered garlic was further processed and reconstituted to the required dosages for
drenching; using water as the solvent. 20 g oigpdwder was reconstituted with 100 ml of water (Treatment

2) and 40 g was reconstituted with 100 ml of water for treatment three (3) to give 200 and 400 mg/ml garlic
for treatments 2 and 3, respectively. The dosages of the treatments were; Albendabeleate of 5
milligrams per kilogram (mg/kg) body weight of the animal, while, the reconstitiliéain satium was
administered at the rate of 200 milligrams and 400 milligrams per kilogram (mg/kg) body weight of the
animals for treatments two and threespectively. The treatments were administered weekly throughout the
period of the experiment.
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Experimental design
The twelve experimental animals were divided into three (3) treatments (1, 2 and 3), containing four animals

per treatment. Treatmentvlas administered Albendazole orally at the rate of 5mg/kg body weight, while
treatments 2 and 3 were drenched with reconstituted Garlic powder at the rate of 200mg/kg and 400mg/kgBW,
respectively.

Data Collection

Faecal eggcounts
Faecal samples wasllected weekly directly from the rectum of the experimental animals and analyzed using

floatation technique (McMaster counting technique) as described by Zajac (2012).

Statistical design and analysis
All data obtained were subjected to descriptiveidtas using graphs as contained in SPSS 2006.

Results

The proximate composition d&llium sativum (garlic) powder is presented in Table 1. The garlic powder
contained 13.03% moisture and 86.97% dry matter; 4.11% fat, 6.78% ash, 10.89% crude fibre, 18.97% crude
protein and 59.26% carbohydrate. This result disagrees with Nwéhaka(2005) wharepoted lowervalues

for moisture, fat and crude fibre content. The ash (6.40%) and crude protein (13.35%) from this author were
comparable to the result of this present study. However, the carbohydrate content obtained by dtainuka

was higher than that tdined in this study. It also disagrees with the report of Qkalb, (2012) who reported

higher values moisture and lower fat, ash, crude fibre, crude protein and carbohydrate content.

The parasite eggs identified and counted wiktenieza spp, Strongyle spp and Trichuris spp. The oocyst
identified and counted wdameria spp. The effects of the Albendazole, 200 (mg/kgBawip 400mg/kgBW

Allium sativum administration on the egg count per gram of faeces (EPG) is presented in Figure 1. At the onset
of the experiment, the experimental animals had betweerl300 EPG of faeces (approximately -3.2

e.p.g; 10logy). From the onset of the experiment to week one, the EPG of rams administered Albendazole at
5mg/kgBW reduced from 2.80 (10log) to zero and reeaiat this level throughout the experimental period.
However, the EPG of rams administered 200 mg/kgBW and 400 mg/kgBW garlic reduced from the onset of
the experiment to week one and afterwards increased and decreased intermittently, with no dettide red

in egg count throughout the experimental period. gifects of the tested ahelminthes on the oocyst count

per gram of faeces (OPG) apeesented in Figure 2. The oocyst per gram of faeces at the onset of the
experiment in sheep is between 338823000 (Approximately3.7-4.3 10logo) The oocyst count of animals
administered Albendazole, 200mg/kgBW and 400mg/kgBW garlic followed the same trend throughout the
experiment. The OPG of the rams administered Albendazole and those administered 40gantig/kvere

lower than that of animals administered 200 mg/kg garlic at week one. From week one to week two, the OPG
for all three treatments increased with the slope of those administered Albendazole slightly lower than those
administered 200mg/kg an®@@mg/kg garlic. From week two to week four, the OPG reduced with the slope

of animals given Albendazole slightly lower than those of animals given 200mg/kg and 400mg/kg garlic. At
week four, Albendazole and 200mg/kgBW and 400mg/kgBW garlic dropped tarmremained at this level

till the experimental period.
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Discussion

The results obtained for EPG shows that, administration of Albendazole reduced the EPG of the faeces in
West African Dwarf sheep. The study reveals that, synthetihahtiinth remain as effective in the control

of gastreintestinal parasite in West Afdan Dwarf sheep in terms of the EPG of faeces &llhnom sativum.

This result is in agreement with the work of several authors who reported a lower egg count in the faeces of
sheep treated with synthetic ah@lminth than those treated with garlic (Abeltsd Haik, 1999Gradeget al.,

2008; Mulumebett al., 2009). However, this result disagrees with the repdraafzirayiet al., (2010) who
reported that the effect éllium sativum and synthetic anthelmintics egg count in sheep is the Fayae.et

al., (2008) opined thaAllium sativum was more effectiven controlling gastrantestinal parasites in infected

mice than synthetic antielminth.

For oocyst count, synthetic attelminthes and garlic extract followed similar trend for oocyst population,
hence, both produced the same effect on oocyst count in sheep. This can be attributed to the fact that garlic
may be useful as an alternative treant of internal parasites of protozoa origin in animals (&Ryak, 2008).

This result, however, disagrees with the result of Geddd., (2008) who reported no that there was no
difference in decline in oocyst in treatments with garlic and thatsyitthetic anthelminths.

In this study, administration of synthetic ah&lminth showed better than the drenched garlic. Similar trend
was observed in oocyst count for both syntheticlaglininth and garlic. Based on the above, it is concluded
that, ynthetic antihelminth is more effective in controlling gasirdestinal nematode thaklium sativum.
However Allium sativum is as effective as synthetic ahtlminth in combating protozoa diseases.
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Table 1: Proximate compositim of Allium sativum

Component Composition (g/100g)
Moisture 13.03
Dry matter 86.97
Fat 411
Ash 6.78
Crude fibre 10.89
Crude protein 18.97
Carbohydrate 59.26
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Figure 1: Line-graph showing egg count per gram of faeces
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Evaluation of different weed management practices in machine transplanted rice
cultivation

R.M.U.S.Bandatg A.S.K. AbeysekdiaV.M.U.B. WickramaH.M.M.K.K.H. Dissanayalk@a.N. SiriwardarfaN.M.D.P.
Nawarathn@ AND Y.M.S.H.l.U. De Sii¥a

!Rice Research and Developmaerstitute, BatalagodaSri LankgZPost Graduate Institute of Agriculture,
University of Peradeniy&Sri lanka®Post Graduate Institute of Science, Ursity of Peradeniy&Sri lanka

The yield performance of lowland rice varieties depends on the method of crop establishment. However, yield
of transplanted rice is generally believed to be higher than that okdegled rice (Balasubramanian et al., 2003).
Broadcasting is the most widely practiced establishment method by Sri Lankan paddy farmers. Though it is easier
to be practised it has several disadvantages such high weed infestation, high insect pest infasi@imeiging.

Under theYaya 11program farmers were introduced machine transplantingispartment of Agriculture, Sri
Lankalnter row spacing of the transplanting machine is a fixed value of 30cm. It allows a severe weed infestation
in the field and finally resulting a huge yield loss. Thus, weed management is an essential practice in machine
transplanting; too. Farmers aredking for a better weed management practice in machine transplanting. This
study was conducted with the objective of finding out a better weed management practice in machine
GNF yaLX I yiAy3asd!l FENYSNDa FASt R NuabSapshanKirdmkegaldidtyct iS E LIS NA Y
2015/2016 MahaSeason in order to evaluate and show performances of different weed management practices

in machine transplanted rice cultivation. The demonstration had 07 treatmefitd=Pretilachlor
300g1+Pyribenzoxim 20g/I follwed by Weedering twice, TZretilachlor 3004 +Pyribenzoxim 20g/l, T3=
Pretilachlor 300g/l EC, T4= Pretilachlor 300g/l EC foll®yatfeederingwice, T5=Weedering twice (at 2 WATP

and 4WATP), T6=Haieeding and T7=Naeeding)All treatments ultimatelgave a significantly higher yields

than noweeded control. It is clear that weed control is essential in machine transplanted rice cultivation. Only
Weedering was also effective in managing weed population below the economic threshold in machine
transplaned rice cultivation.Pretilachlor 3009/l E@as well performed among all herbicide treatments in
machine transplanted rice cultivation.

Effect of Potassium Fertilizer Split Applications Together With Straw on Optimum Potassium
Level in Leaf and Stem &ice in Low Country Intermediate Zone (LCIZ)

E. Pavithirg D.N. SiriserfaH.M.S.K. Herath
Department of Export Agriculture, Faculty of Animal Science and Export Agriculture, Uva Wellassa University,
Badulla, Sri LankdRice Research and Developmiestitute, Batalagoda, Sri Lanka

Effect of long term application of K fertilizer together with rice straw on optimum K level in leaf and stem of rice
plant was evaluated in a field experiment. Treatments were: (i) No K fertilizer (T1); (ii) rice styaf@2ynl(iii)

20 kg KO ha'of K (at basal), 20 kg® h&'of K (at panicle initiation) with rice straw (T3); (iv) 20 9 Ka'of K

(at basal) with rice straw (T4); (v) 20 k@Ki&'of K (at panicle initiation) with rice straw (T5); (vi) 20 K9 K&

of K (at basal), 20 kg® h&of K (at panicle initiation) (T6). Rice straw was applied at the rate of 8.t$wail
samples were analysed for exchangeable K andex@hangeable K during the growing season and plant
samples were analysed for K contentéaf and stem at maturity. At harvesting, total grain yield and number of
panicles were recorded. Soil and plant K contents under T1 was significantly lower (p<0.05) throughout the
cultivation period compared to all other treatments. All K fertilizer &pbplots depicted higher K content in

leaf and stem of rice plants, compared to the no K fertilizer treated plots, irrespective of straw application. The
highest exchangeable K and nexchangeable K contents were recorded inW8en consider plant K upgke

in relation to the norexchangeable K there was a positive relationship irrespective of the type of treatment and
the number of weeks after planting. According to these results it can be concludetbtivatintain optimum K
content (1.5 %) in leaf arstem of rice plant, it is needed to apply K fertilizer together with rice straw.

Key words Chemical fertilizer, panicle initiation, potassium, rice straw, rice yield
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Potential immunological role of duplicated goosgpe lysozymes fronsebastes schlegelii:
Molecular, transcriptional and functional insights.

Jehanathan Nilojan, S. D. N. K. BathfgeS. Thulasith&oopasingam Kugapreethalehee Lee

Department of Marine Life Sciences, School of Marine Biomedical Scienddatidejl University, Republic of Korea.

Lysozymes act as bactericidal enzymes by catalyzing the cleavage of peptidoglycan layer of bacterial cell wall,
causing bacterial cell lysis. Lysozymes of the animal kingdom have been classified into chickehrateend
goosetype (LysG)n this study, two isoforms dfysGvere identified from black rockfish transcriptome database

and designated aRfLysGand RfLysG2The cDNA sequencesRiiLysGand RfLysG2were of 1514 bp and 900

bp, respectively. Open réing frame (ORF) &fLysGTomprised of 567 bp encoding 188 amino acids with a
molecular mass of 20.11 kDa, while ORRf@&Lys2onsisted of 600 bp encoding 199 amino acids of 22.19 kDa.
Both sequences possessed a soluble lytic tgipsosylase domaimBoth lacked signal peptide. Transcriptional
analysis of both genes shown constitutive expression with the highest level in blood under normal physiological
conditions. Immune challenges: lipopolysaccharide (IR&ptococcus iniaand poly I:C injectionsignificantly
upregulated the expression &ffLysGandRfLysG blood and spleen tissues in a tirdependent manner. The

level of induction was high in both tissues upon LPS than other stimuli. Turbidimetric assay exhibited that both
Maltose-binding prdein (MBP) tagged recombinant proteins were potentially active against several-Gram
positive and-negative bacteria, where MBP was inactive. Optimum temperatures for the recombinant RfLysG1
and RfLysG2 were 40 °C and 50 °C, respectively. Both wereduitiydyat pH 3.0. Results from the present study
suggest the vital immunological role of RfLysGland RfLysG2.

Keywords Immunity, Lysozyme, Rockfish

Oni farm evaluation of the most Nitrogen responsive NERICA rice varietyon yield and
yield component ofrice under grain legumes/rice rotation in rainfed upland and lowland
agro ecosystems.

Okoniji.J. Christophér®*, Aderibigbe, G. SundayOkeleye, A. Kehinde Oikeh, O.SylvesteérNwilene E.
Franci¢, Olupomi Ajayiand Adeyemo Adedayo

1Departmentof Crop Science and Horticulture, Faculty of Agriculture, Federal UniversikiByEkiti State, Nigeria,
2Departmentof Plant Physiology and Crop Productidmiversityof Agriculture Abeokutdligeria,3Africa Agricultural Technology
Foundation (AATFP. O. Box 30709, Nairobi, 00100, Kefihica Rice Center, C/o IFRdgeria, Oyo Road, P.M.B. 5320, Ibadan,
Nigeria 5. Africa Rice Center (Africa Rice), 01 BP 2031 Cotonou, B&epartment of WateResources Management and Agro
meteorology Facuty of Agriculture,Federal University Olgkiti. Ekiti State, Nigeria

An onfarm experimental was carried out in two different agro ecological areas with three diffieneners from

each of the agro ecological areas. The trial was aimed at evaluating the most nitespemsive NERICA rice
variety on the yield and yield component of rice under grain legume/rice rotatitime upland and lowland agro
ecology. Since it ihe habits of farmers generally tbarvest their legume and export them from the fields and
reluctant to grow sole mucuna, this study has shown that the incorporation of legume back into the soil with 30
kg N can improve soil N in both the upland andfexd lowland rice cultivation in the agroecologies of the moist
savanna. The addition of 30 kg N-haith individual contribution of the previously incorporated legume
indicated that mucuna and dual cowpea contributed 0.6 and 0.3 Mg Atso in the lowdnd agro ecologyhe
individual contribution of different legume incorporation revealed that, dual purpose soybean, mucuna and
grain soybean contributed; 0.33, 0.30 and 0.30 Md fespectively.

Key wordsLowland rice, Upland rice, organic source, yald yield component
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Comparative Utilisation of Two Dietary Fibre Sources Supplemented with DiFext Microbials
in Growing Pigs

Andrew Adegboyega FatufeAkinyele Oluwatomisin Kingsléylesehinwdand Emmanuel Ajayi
1Department of Animal Sciences, Obafemi Awolowo Universitje]IBligeria?Swine Research Unit, Livestock
ImprovementProgramme Institute of Agricultural Research and Training, Obafemi Awolowo University, Nigeria.

In an 84 days feeding trial, 24 grawipigs with an average initial weight of 12 + 0.5 kg (+ SE) were assigned to
six dietary treatments (TRT) in a 2 x 3 factorial design. The factors were two (2) sources of dietary fibre (FS)
namely palm kernel meal (PKC) and rice bran (RB) and threer¢8) f2d microbials (DFM) inclusions which

were (1) without any additive (2) yeast based DFM and (3) +simdtin DFM. Pigs on TRT | was fed 30% rice bran
and contained no DFM, while pigs on treatments Il and Il were fed the same diet in TRT | to wkicdnyge
multi-strain DFM respectively, were supplemented. Similarly, pigs on TRT IV to VI were fed 30% PKC without
DFM, with yeast and multrain DFM respectively.

There was no significant effect of DFM on all the performance indices, but there wasfizag effect ofFS

and a significant interaction & DFM on final body weight, daily weight gain and daily feed intake. Pigs on PKC
based diets had higher final body weight (41 vs. 35 kg/pig), daily weight gain (352 vs. 283 g/pig), daily feed intake
(1.12 vs. 0.99 kg/pig) and lower feed conversion ratio (3.32 vs. 4.30) than pigs on RB based diets. Also, DFM had
no significant effect on the digestibility of proximate constituents. It was concluded that, direct fed microbial
enhanced the growth performare of growing pig fed higfibre diets.

Keywords direct fed microbials, rice bran, palm kernel cake, fibre sources

Reproductive biology of vermiculated sail fin cat fishPterygoplichthysdisjunctivusin
Kalaweva reservoir in Sri Lanka

I.U.,Wickramaratng H.K. Wijenayakg& D.S. Jayakod¥,
1Uva Wellassa Univsersity of Sri Lak&layamba University of Sri Lanka

Introduction of Alien species into ecosystems has become a serious threat. These introductions can be accidental
or intentional. For examplédterigoplichthysdisjunctivus had been accidentally introduced to Sri Lankan
freshwaters possibly through ornameitfish trade.Pterigoplichthysdisjunctivuswhich is native to South
America has established populations in many water bodies in Sri Lanka including Kalaweva reservoir. Study of its
reproductive biology is essential in controlling it. Live specimeenygoplichthyslisjunctivusobtained from
commercial catch from January to October 2016, and total length measured to nearest 0.1cm and weighed to
nearest 0.1g and dissectéul situin order to obtain the gonads which were preserved in 5% buffered formalin

A maturity scale was identified on the macroscopic characteristics of gonads for both male and females by
examining transparency, overall color, vascularization, visibility of oocytes and size of gonads. Length weight
relationships were determined for ntes and females (log W = 0.1800 + 1.692 log SL (females): le@ 8540

+ 2.298 log SL (males). The condition factor values for males and females for both reservoirs are significant (p <
0.05). Mean condition factor values for females and males 88320 + 0.03277: 0.024274 $.005552
respectively. Gonadosomatic (GSlI) indices, total fecundity (TF) and relative fecundity (RF) were also studied. The
minimum body size to reach sexual maturity was identified by plotting GSI against SL (16 cm for k&)th sexe
Mean GSI for females and males are 3.891 + 5.117 and 0.2357 + 0.1696, respectively. Mean RF and Mean
Fecundity for females are 6.101 2785 and 1842 + 810, respectiveRterigoplichthysdisjunctivusshow
extended reproductive period from April to @ber*. Exploit this species during their spawning season may

aid in controlling it.

Key words invasive Pterigoplichthyslisjunctivus Reproductive biology, controlling
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A Community perception on the threats for marine fishery industry in Southern province of
Sri Lanka

K.P.G.K.P. Gurugé>.B. TernefPradeep Kumara®
1Department of Animal Science, Uvawellassa University, Badulla, Sridlegartment of Oceanography and Marine Geology,
University of Ruhuna, Matara, Sri Larfdslarine Environmental Protection Authority, Ministry of Mahaweli Development and
Environment, Sri Lanka

Sri Lanka being an Island in the Indian Ocean, fishery has become one of the main occupations of people living
around the entire 770kmofthecountt Q& O2F alGf AyS® CAAKSNE AyRdzAGNE 27F ({
social and economic influence to the national economy. Even though marine fishery sector account for 1.6% of
Gross Domestic Product (GDOR)2014 growth rate of marine fishery carbution to the national GDP was
RSONBF&ASR FTNBY mMpodm: AY Hnandg (2 yom: AY HAMDOCKAA
about threats for their livelihoods aiming improvements of existing management strategies and to propose new
managenent options to uplift their livelihood through fisheries management. The Study was conducted through

a pre designed, pre tested questionnaire. Thirty fishers from each Galle, Mirissa, Dondra, Gandara, Kudawella
and Nilwellafishery harbors were intervieweleirdman test was used to compare significance difference in
ranked threats for their livelihoods. According to the results of this study, there is a significant difference (p <
0.05) observed between five threats. They are, European Union banning low yigl tuna fish export, price
fluctuations, stock depletion, use of illegal fishing gears and illegal fishing by foreign vessels in Sri Lankan waters.
According to Feirdman test, highest mean value (3.03) was calculated for stock depletion and cormsidkresd
YIEAY GKNBIFG F2N) {2dziKSNYy FTAAKSNEQ fAQBStAK22R® t NB LISN.
to prevent illegal fishing by foreign fishing fleets, government intervention to control price fluctuations by
maintaining a fixed pee for fish products and to introduce proper loan and subsidiary system to acquire new

fishing gears are suggested to manage existing threats for their livelihood.

Q)¢
-

Key Words Gross Domestic Product, lllegal fishing gears

Effect of cooking methods and mding material on sensory quality of different emulsion
based chicken products

Kiran M, Jagannatha Rao B, Vinayananda C O and Naveeha B M
Department of Livestock Products Technology, Veterinary College, Bidar, Karnataka, India
INational Research Centom Meat, Chengicherla, Hyderabad, India

The demand for convenience chicken product is increasing throughout the world owing to changing lifestyle and
demand for readyto-eat products. The aim of this work was to study the effect of different cookindnoaist

viz, moist cooking (nuggets), dry cooking (patties) and datfrying (croquettes). To allow the flourishing
growth of fast food industries; chicken emulsion based products needs to be produced in higher quantity and to
reduce cost, there is increig interest in using of various meat additives. Hence, further study was carried to
assess effect of differet type of binder used i.e riDeyga sativaand ragiEleusine coracanan sensory quality

of emulsionbased chicken products. The pH was fotmte higher in deep fat fried products. The cooking yield

did not change with cooking method used. The emulsion product prepared with deep fat frying (croquettes)
maintained significantly higher (P<0.05) sensory scores for all sensory attributesdstu@iieere was no
significant (P>0.05) difference between emulsion based product prepared with different binders like rice and
ragi. The results of current study indicate that ragi can be used effectively as replacement of rice in emulsion
based products tenrich emulsion based products with Iron economically with health benefits among diabetics.
Overall acceptability scores for all the products were more than 6.50 reflecting more than moderate acceptance
of all products.

Key words CookingDeep fat fryilg, Health, Ragi
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Galectins from rock bream Oplegnathus fasciatusinsights through molecular
characterization, transcriptional profiles and recombinant proteins

W.S.Thulasithi222 Navaneethaiyar Umasuthafand Jehee Léé°
1Department of Marine Life Sciences, School of Marine Biomedical Sciences, Jeju National University, Jeju Self Gomeening Provi
63243, Republic of Koredyepartment of Zoology, Faculty of Sciendeiversity of JaffnaSri Lanka&8Department of Veteringr
Medicine, College of Bioresoe Sciences, Nihon University, Fujisalepan#Fish Vaccine Researcm@s, Jeju National
University Republic of Korea

DI f S OG A-gatactosidd Bbinding lectins, play crucial roles in innate and adaptive immunityotbf b
invertebrates and vertebrates. In the present study-fefigth cDNA sequences of three different galectin family
members were identified and characterized from rock bre&@aptegnathus fasciatusDNA library and designated

as galectir? (OfGaR), galetin-8 (OfGa) and galectir® like (OfGa# like). Among these, OfGalpossessed a
single carbohydrate recognition domain (CRD) and @GGald OfGa® like possessed two CRDs and thus
classified as protoand tandem repeatype respectively. Comparagv homology screening, sequence
similarities and phylogenetic analysis revealed that all the identified galectins from rock bream are evolutionary
conserved galectin family members, shared structural similarities with their respective vertebrate groups.
Transcriptional profile of all galectins in immune related tissues under different immune stimuli such as
lipopolysaccharide (LPS), polyiosinic:polycytidylic acid (poly I:C), rock bream irid&divasgsiella tardaand
Streptococcus iniashowed significat up-regulation in gene expression at different time points. Though the
recombinant OfGa2 and OfGa8 showed agglutination with both Gram positive, negative pathogenic bacteria
and a cliliate parasite; OfGéllike was specific to Gram negative bactenal a ciliate parasite. Moreover, all

the galectins showed binding with Gram positive, negative bacteria and a ciliate parasite in a protein and
pathogen specific manner. Collectively, significant response to immune stimuli and recognition to widefrange o
microbial pathogens of the identified galectins indicate their significant role as pattern recognition receptors in
rock bream during pathogen invasion.

Key words Rock bream, galectins, microbial agglutination, binding

Varietal evaluation of Cherry tomato (Solanum lycopersicunMill. var. cerasiformg for
optimization of planting date and pruning in protected conditions

U.Thapaand S. K. Khulshrestha
Department of Vegetable Crops, Faculty of Horticulture , Bidhan Chandra Krishi Viswavidyalaya.
(StateAgriculture University) Mohanpur, Nadia, West Bengal, India

The present experiment was carried out in the naturally ventilated arched saw teeth type polyhouse at Faculty

of Horticulture, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia West Batigaluring the year 2012

¢ 13, 2013¢ 14 and 2014 15. The 1 experiment was under taken to study the performances of nine varieties

( viz;, BS834, Laila, Rosa, Sheeja, Nagmani, Nagmoti, Darjeeling local, Ken and Red cherry) .Variety Laila
expressedest value for crop period (171.72 days) and was found second best performer. Varic&3gB88s

found to be the best variety with respect to yield and yield attributing characters. It produced the superior value

of yield 4.20 kg/plant . Amongst the BIS NBy (i @F NASGiASa Ay@SadGAd@basSRIYR GF
G FAflI €2 6SNB TFTdzNIKSNJ 485t SOGSR F2NJ 4502 yirSesemhes NA YSy i
20" October and 19 November) along with two types of pruning systeifviz; single branch and double

branch). It reveled from the experiment that the highest yield of (14.7 kg/ sq. m.) was recorded from September
planted plants in variety B34 with double branch pruning systems. So from the overall findings of
investig GA2y AG YIe& 0S5 O2ywhindRSRI ai KF 2idzy?R NABSRE 4B NR S e
September by adopting double leader system of pruning under protected conditions.

Key words Cherry tomato, protected, pruning
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Investigating Information Gaps oftheS af et y o f thailmspac ondhe Ecbnorie ,
Efficiency in Offshore Fishery in Sri Lanka

Pearl K. Wijesekara
Assistant Librarian (Officer gqxchange), General Sir John Kotelawala Defence UniveiSaythern Campus, Colombo, Sri Lanka

{FFSGe& AYyTFT2NNIGA2Y 2F FAAKAY3A FiSSGa KI A& bffsherte 22 NJ NP f
{GroAatAte Aa 2yS 2F GKS Y2380 AYLRZNIFYydG FFOG2NBR Ay S
identified information gap$or the safety of fisherdo enhance the efficiency in terms of stability and-sfeving

equipment. Necessaryada and information had been collected from questionnaire and 30 vessels (25%) of
monthly mean landings of Negombo fishery harbor. Various aspects of the information have been analyzed to
understand the status of the offshore fishery sector to find therappate solutions to meet the gaps. Major

issues of fishers (97%) do not have adequate knowledge on appropriate information in the industry to apply

them to get their maximum userishers also have no attention on the stability of the vessel due to flack o
knowledge and lack of the information and instructions given in the vessels by manufacturers. Hence, fleet
development plays a significant role with respect to safetget development program is recommended to be

initiated to use new information for $a of stability of fishing vesselsifebuoys and firsaid boxes have found

inevery boatand firS EG Ay 3dzA 8 KSNB | NB NBO2NRSR OSNE 2FGSysx TAa
minimize by conducting awareness among fishers on safety adhktoainfluence the mineset of the fishing

community. Secondly, it can be enhanced the knowledge and skills by facilitating the safety equipment with
proper training.In parallel to that awareness of all the information may be included in web and make awa

how to access the information. "Nanasala" may be useful for this online information service. Certificate course

for offshore fishers is recommended to develop their professional skills that will make them eligible for obtaining
proposed fishing licese.

KeywordsL Y F2NXI GA2y DFLASX {I FSGeé& 2F CAAKSNRa fAFTST h¥7Fa
Food Security of the Three Communitiesat the Conservation Areas,SouthernThailand

Umaporn Muneenar?'n; and Pongbaworn Suwannattachéte

1 Faculty of Environmental Management, Prince of Songkla University, Thgiléad,llty of Environmental
Management, Prince of Songkla University, Thailand

This article presents food security situation in three communities situated in the conservatianiai@authern
Thailand377 faceto-face questionnairesere usedo collectdatafromrespondents bysing stratified sampling

from three districts in three provinces. Respondents were asked about food availability, food access, food
utilisation, and foodstability to measure their food security in current and past time situation. The results found
GKFGT FANRGER®@YT GKS NBALRYRSyGaQ I gSNr3IS ySSRSR fSaa
of Thai people (1,850 Kilocalories/Person/Day)is may be because some the people in this areas had to wake
up early to work that can be indicated by some of them had rice and fish in yellow curry as the main meal for
breakfast (74.80%; 36.34%), lunch or brunch (72.94%; 33.69%), and heavy dint@¥s{987.40%); however,

few of respondents were had morning and afternoon breaks, as well as late meal as the fruits were the most
preference (37.67%), these indices indicated to the result of food availability. Secondly, the respondents
accessed food mast by buying (60.85%) raw materials to cook food; in addition, male and female were no
different in working for income from this study. Thirdly, female respondents were mainly responsible for cooking
food, and they knew how to preserve food from the loesources. Lastly, respondents had knowledge to cope
and adapt themselves for food insecursfjuation.

Keywords:Food Security, Conservation Area, Southern, Thailand
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Influence of slaughter age and muscle types on meat quality traits of Eastern Anatolided
Bulls

Sinan KopuzhiNurinisa EsenbugaAlper Onent, Muhlis Macit, Mete Yana;
Sadrettin Yksel Abdulkadir Ozlutufk Necdet Unlé

aDept of Animal Science, College of Agriculture, Atatiirk University, 25240, Erzurum "Dagtey Animal Science,
/2ff£83S 2F | ANROdz (G dzZNB X b I YeabterrvAafdlidn Adriguku@iRegedrch BhFitute, S1 A NR |
Erzurum, Turkey

The effects of muscles and slaughter age on meat quality were investigated in Eastern Anatb{{BAR) bulls

(n=46). Fortysix EAR bulls, reared on the same farm, fed with the same diet, and slaughter at 15, 17, 19, 25, and
27 months were used. The animals were fattened in a tethered barn and fed individually. Bulls were fed a ration
consisting otoncentrate and dry alfalfa. The mean live weight at slaughter, 270.0+16.36 kg for 15 months age
(n=9), 292.6+14.64 kg for 17 months (n=10), 338.5+£13.36 kg for 19 months (n=11), 349.0+14.64 kg for 25 months
(n=10), and 382.3+18.61 kg for 27 months (n=@yc&sses were chilled and stored at 24h postmortem. Beef
samples were taken from longissimus dorsi (LD) and gluteus medius (GM) muscles excised from the carcasses at
24 h postmortem. Meat color parameters were significantly affected by slaughter ager @hdmals (19, 25

and 27 months) had highef,la and H values than younger animals (15 and 17 months). LD muscle had higher

" and 4 values than GM muscles. The influence of slaughter age and type of muscle on the proportions of dry
matter, ether extrztable lipid, ash and protein was not statistically significant. Tenderness, juiciness,
acceptability, number of chews and WBS values were significantly affected by slaughter age. Tenderness,
juiciness, flavor intensity and acceptability were increasel dtimonths, and then increase in age resulted in

lower tenderness, flavor intensity and acceptability scores. Cooking yield increased significantly with the
increasing of age. WBS values and cooking yield from the LD was higher than the GM musclengrtbeeas
slaughter age had no significant effect on textural characteristics (hardness, cohesiveness, springiness,
gumminess, chewiness, resilience), but muscles had a significant influence on hardness, gumminess, chewiness
and resilience. The result showsat most eating quality characteristics and color parameters were positively
influenced by slaughter age.

Keywords Beef, meat quality, muscle, slaughtering dgastern Anatolian Red

Sustainable production and postharvest management of tropical tubarops for food and
nutrition security

Surajit Mitra
Department of Post Harvest Technology of Horticultural Crops, A | C R P on Tuber Crops, Directorate of Research, Bajhan Chand
Krishi Viswavidyalaya, West Bengal, India

Tropical tuber crops like cases yams, sweet potato and taro have been found to constitute an important part

of the regular diet in many tropical and subtropical countries. The tubers are good source of vitamitarBin

Bs@A Ul Y -kayoterieXcaldium, iron, potassium, sodiundatietary fiber. Being the rich source of starch, the
tubers are used as staple food in many counties. Tubers are boiled, baked, fried or processed into various
delicious dishes. Flour is widely used in bakery and confectionery in some countries. -Deahgd sweet

L2 GF(2S8S3a Koardiéng, the pakitaniin A can be included in the regular diet to tackle the problem of
vitamin A deficiency in developing countries. Pufidshed sweet potato having high anthocyanin is also gaining
importance as an rtioxidant food. Tuber crops are well known to provide valuable nutritional elements and
dietary energy, and play an important role in enhancing food security and eradicating poverty in many
developing countries. These crops are now considered as new@aérld F22 R aSOdzNA & ONRLA P
potential of these crops to be an efficient and economic source of energy due to their high production of dry
matter per unit area per unit time, postharvest handling of these crops is a challenge due toitbhemun
harvesting times and resulted market glut. The causes of postharvest losses are multiple, however, the most
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significant losses are caused by physiological breakdown and microbial attack due to lack of appropriate storage
facilities, inappropriate pa@ging and inadequate means of transportation. Significant losses also occur during
processing due to limited number of factories to meet the demand, and small processing units using outdated
technologies. Improved utilization of food, either as a foodreewr proper management of wastes contributes

G2 adzadlrAylrofsS dzaS 2F (KS 62 NI RMahigiN$aicB daN@hScan beeé RS ON
recommended for preparation of valeedded food products like alcohol, flour, snacks and noodastanable

production from planting to harvesting, and strategies to minimize postharvest losses of tropical tuber crops
Ff2y3a GKS &adzll e OKIFIAYy OFy O2y(iNROdziS (2 NBRdIzOS (G(KS |
made to evaluate genetic seurces for identifying superior typesustainable production techniques and
postharvest handling of different tropical tuber crojms enhanced food and nutrition security.

Key words:Tropical tubers, sustainability, food and nutrition security.
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