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Research Paper 
Update on bovine mastitis etiological, clinical and 

treatment aspects in Khartoum state, Sudan.  
Mohammed Salih R.R.  

Online J. Anim. Feed Res., 5(6): 153-159, 2015; pii: 

S222877011500025-5 
Abstract 
This study was conducted in certain area at Khartoum State determine the 
causative agent of bovine mastitis and the susceptibility of different 
isolates to different antibiotics use for treatment of bovine mastitis. The 
total number of dairy cows, which were examined in 34 investigated farms, equals 500. The result as follows: 55% acute 
mastitis, 44% chronic mastitis and 1% gangrenous mastitis. The isolated genera were as follows: 74% Bacillus spp., 24% 
Staphylococcus spp., 1% Corynebacterium spp. and 1% Klebsiella spp. The isolated species were as follows: 31% Bacillus 
coagulans, 11% B. cereus, 9% B. subtilis, 9% B. licheniformis, 4% B. circulans, 2% B. lentus, 3% B. mycoides, 3% B. 
amyloliquefaciens, 2% B. megaterium, 16% Staphylococcus aureus, 8% Staphylococcus hyicus, 1% Corynebacterium 
spp. and 1% Klebsiella spp. Lastly, the sensitivity test was applied using different antibiotics were as follows: Hundred 
percent of isolates were sensitive for Chloramphenicol and Ciprofloxacin, 91.6% for Gentamycin and Piperacillin/ 
Tazobactam, 83.3% for Pefloxacin and Tetracycline, 75% for Amikacin and Ofloxacin, 66.6% for Ceftizoxime, 33.3% for 
Co-Trimoxazole and Cefotaxime and 16.6% for Ampicillin/ Sulbactam. This study was depended at routine works at 
microbiological laboratory. 
Keywords: Bovine Mastitis, Etiology, Clinical, Treatment, Khartoum, Sudan 
PDF] [XML] [DOAJ] 

 
Research Paper 
Effect of Different Stocking Densities on Survival 

Rates of Nile Tilapia Fingerlings Transported in 

Plastic Bags.  
Adam Ibrahim AM, Yagoub Adam HM., Musa Ahmed A.M, 

Mirghani Yousif F. 

Online J. Anim. Feed Res., 5(6): 160-164, 2015; pii: 

S222877011500026-5 
Abstract 
Fish farmers in Sudan obtain their seed stocks mainly not from their farms 

and as such rely heavily on good packing conditions covering sometimes 
8–12 hours transportation time to maximize fish survival and quality the study here required main objective to identified 
the optimum loading for the success during transporting. closed oxygenated plastic bag which was carried three densities 
for each one with tow replicate for every treatment for the lower loading is 75 fingerlings /l the medium is, 100 fingerlings 
and last density is the larger one 140 fingerlings the duration factors was 10 hours, 11 hours and 18 hours. The 
fingerlings was sex reversed, their size is (5g ± 0.5). The collecting data analyze used SPSS computer software version- 
16.0. Analysis result shown the factor of density in the tow treatments (75 fingerlings + 100 fingerlings) was the best 
according to the survivor rate depending to type of the periods parameter. 10 hour=94% and 11 hours = 92% and here 
was N.S otherwise the comparative between those and the density 140 was high significant. Variation between loading 
and durations is NS at P<0.05, so the conclusions is found the optimum loading during transporting period was 100/l/18 
(hundred fish per litter in 18 hours period) according to analysis details. 
Keywords: Transport, Survival Rates, Fingerlings, Nile Tilapia, Plastic Bags. 
PDF] [XML] [DOAJ] 

 
Research Paper 
Isolation of Klebsiella Spp. from Gangrenous Mastitis 

in Cattle in Khartoum State, Sudan.  
Mohammed Salih R.R, Mohamed Ahmed F.A.  

Online J. Anim. Feed Res., 5(6): 165-168, 2015; pii: 

S222877011500027-5 
Abstract 
This study was conducted in Khartoum State to determine the causative 
agent of gangrenous mastitis in bovine. Hundred dairy cows were 
examined after collected aseptically from 41 cows suffering from mastitis. 
All these cows were examined by visual inspection and palpation of 
mammary gland and supra-mammary lymph nodes. The milk samples 
were examined bacteriologically. The result was as follows: 55% acute 
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mastitis, 44% chronic mastitis and 1% gangrenous mastitis. The isolated genera were as follows: 74% Bacillus spp., 24% 
Staphylococcus spp., 1% Corynebacterium spp. and 1% Klebsiella spp. The isolation of Klebsiella spp. from gangrenous 
mastitis in Frisian cow is considered as the first of its type in Sudan. 
Keywords: Bovine, Gangrenous, Mastitis, Klebsiella, Khartoum, Sudan. 
PDF] [XML] [DOAJ]  

 

Review 
Review virulence nature of Escherichia coli in 

neonatal swine. 
Paul N. 

Online J. Anim. Feed Res., 5(6): 169-174, 2015; pii: 

S222877011500028-5 
Abstract 
Piglet disease due to Enterotoxigenic Escherichia coli (ETEC) are classical 
and associated typically with severe watery diarrhea within the first two 
weeks of life and occasionally some days after weaning in pigs. E.coli is a well-known and diverse organism though 
normally harmless commensal, but when it acquires mobile genetic elements becomes a highly pathogenic organism 
capable of causing a range of diseases. ETEC adhere to the small intestinal microvilli without inducing morphological 
lesions and produce enterotoxins acting locally on enterocytes. This leads to hyper-secretions and reduced absorption of 
electrolytes. The virulence attributes of ETEC are adhesions and toxins and the successful management of the disease is 
dependent on good understanding of these virulence factors. In pigs ETEC, the commonest adhesions are the fimbriae on 
the surface K88, K99, 987p, F18ab and F18ac. The enterotoxine of pigs ETEC are further classified into heat-labile (LT) 
and heat-stable (ST). Other subdivisions of enterotoxin E. coli are LT, STb, STa, Stx2e. The adhesive fimbriae and 
enterotoxins of piglet ETEC can be evaluated using plasmids. Polymerase chain reaction (PCR) is a specific test and had 
been used for virulence gene detection of ETEC. In this reviews, we focus on current opinions and knowledge of the 
various pathogenic pathways that E.coli uses to cause disease in piglet. 
Keywords: ETEC, Fimbria, Toxins, Piglets, Virulence 
PDF] [XML] [DOAJ]  

 
Research Paper 
Comparative study of the body weight characteristics 

and effect of drying on chemical composition of three 

Nile fish species (Oreochromis Niloticus, Labeo 

Niloticus and Clarias Spp.).  
Yagoub Adam H.M., Musa Ahmed AM, Adam Ibrahim A.M., 

Mirghani Yousif F.  

Online J. Anim. Feed Res., 5(6): 175-180, 2015; pii: 

S222877011500029-5 
Abstract 
This study was carried out to compare the body weights of three different 
Nile fish species (Oreochromis niloticus, Labeo niloticus and Clarias spp.), 
and the impact of direct sun drying on their chemical composition.36 samples were collected (12 samples/ species). 
Averages of total length, standard length (cm) and gross body weight (gm) were determined and the findings were as 
follows: 36.5, 29.75 and 930 for Oreochromis niloticus, 49, 39.5 and 1210 for Labeo niloticus and 49, 45 and 977.5 for 
Clarias spp. It was noticed that clarias spp. has the highest edible meat percentage 46.75% followed by Labeo niloticus 
38.82% and Oreochromis niloticus 33.39%, and there were significant differences (P < 0.05) among the three species. 
Chemical analysis for the samples was done to determine (protein, fat, ash and moisture contents). The results of protein 
contents examined were 62%, 61.5% and 61.5% for Oreochromis niloticus, Labeo niloticus and Clarias spp. respectively. 
Fat contents were 7.41%, 8.27% and 7.32% for Oreochromis niloticus, Labeo niloticus and Clarias spp. respectively. 
Moisture contents were 6.7%, 7.5% and 7.5% for Oreochromis niloticus, Labeo niloticus and Clarias spp. respectively. 
Ash contents were 5.90%, 6.05% and 6.85% for Oreochromis niloticus, Labeo niloticus and Clarias spp. respectively. 
PDF] [XML] [DOAJ]   

 
Research Paper 
Effect of dietary Hyacinth beans (Lablab purpureus) 

and enzyme additives on performance of broilers.  
Ragab HI, Abdel-Atti KhA, Babiker MS, Elawad SM. 

Online J. Anim. Feed Res., 5(6): 181-188, 2015; pii: 

S222877011500030-5 
Abstract 
The study was conducted to assess the effect of Hyacinth beans on the 
performance of broilers, for a period of 47 day feeding trial. In addition to 
basal control (A), another treatment diets were formulated to have 
Hyacinth beans at 15% (B, C) without or with enzyme additives and 20% 
(D, E) without or with enzyme additives. A total of 150 unsexed Ross 308 chicks were randomly distributed to 5 dietary 
treatments, with 5 replicates (6 birds per rep) Feed and water were offered ad- libitum. Results illustrated that, feed 
intake (P ≤ 0.01), weight gain (P ≤ 0.01), FCR (P ≤ 0.05), PER (P ≤ 0.01) and dressing percentages (P ≤ 0.01) were 
negatively affected by Hyacinth beans inclusion levels (15%, 20%). Neither the processing method practiced for Hyacinth 
beans nor the enzyme additives were able to improve the performance of broilers better than or comparable to that of 
basal control broiler diet. The results as well revealed that, treatment diets of 15% Hyacinth beans displayed better 
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RATES OF NILE TILAPIA FINGERLINGS TRANSPORTED IN 
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ABSTRACT: Fish farmers in Sudan obtain their seed stocks mainly not from their farms and as such rely heavily 

on good packing conditions covering sometimes 8–12 hours transportation time to maximize fish survival and 

quality the study here required main objective to identified the optimum loading for the success during 

transporting. closed oxygenated plastic bag which was carried three densities for each one with tow replicate for 

every treatment for the lower loading is 75 fingerlings /l the medium is, 100 fingerlings and last density is the 

larger one 140 fingerlings the duration factors was 10 hours, 11 hours and 18 hours. The fingerlings was sex 

reversed, their size is (5g ± 0.5). The collecting data analyze used SPSS computer software version- 16.0. 

Analysis result shown the factor of density in the tow treatments (75 fingerlings + 100 fingerlings) was the best 

according to the survivor rate depending to type of the periods parameter. 10 hour=94% and 11 hours = 92% 

and here was N.S otherwise the comparative between those and the density 140 was high significant. Variation 

between loading and durations is NS at P<0.05, so the conclusions is found the optimum loading during 

transporting period was 100/l/18 (hundred fish per litter in 18 hours period) according to analysis details. 

Keywords: Transport, Survival Rates, Fingerlings, Nile Tilapia, Plastic Bags. 
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INTRODUCTION 

 

According to international food policy research institute prediction the global fish consumption will increase 

to 127.8 million tons in 2020. Seventy seven percent of this amount will be consumed by developing countries 

while   the developed countries will consume the rest. In the coming 20 years the mean global fish consumption per 

capita will increase by 0.4%, but the rate for China and India will be higher at 1.3% and 0.9% respectively. The rate 

for Latin America and Southeast Asia will be 0.4% and 0.5% respectively while the rate for other countries will be 

low or even negative FAO (2012). 

Aquaculture is now recognized as a viable and profitable enterprise. Worldwide fish supply can be controlled 

more effectively when fish are cultured under managed conditions like domestic livestock FAO (2012). Aquaculture 

production has been expanding rapidly in recent decades especially in developing countries due to growing demand 

for high quality protein from aquatic sources. This expansion has contributed in some instances to local food 

security World Fish Center (2012). 

Sudan`s fisheries resources depend mainly on the White Nile, the Blue Nile, the main River Nile and their 

tributaries and  huge number of small water bodies of fresh water including reservoirs, lakes, small ponds, canals, 

irrigation canals. The estimated annual sustainable potential is (100,000~110,000 (mL/t/y) while actual annual 

production is 50,000m./t/y. and the annual consumption rate per individual is about (1.5 kg/p/y). Many fish 

species were studied and tested for aquaculture in Sudan. Tilapia was found to be the most appropriate one for the 

following reasons. It grows well at high densities, it is resistant to diseases and it has simple hatchery technology. 

The contribution of fisheries to the Sudan economy is presently marginal and is mostly obtained by capture fish 

landings. The magnitude and trend of fish resource utilization and the level of development of the fisheries sector is 

handicapped by as number of problems and constraints. Some of the reasons are that, no attention has been paid 

to the development the fisheries sector and aquaculture is only playing a marginal role, despite the availability of 

its basic prerequisites FAO (2012). 

http://www.science-line.com/index/
http://www.science-line.com/index/
http://www.ojafr.ir/main/
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Transporting fish is very important part of fish culture. Fry and fingerlings must be transported from hatchery 

to pond for stocking and brood fish are sometimes transported in to the hatchery to spawn. It may even be 

necessary to transport live harvested fish to transport market for sale. A fish farmer must be very familiar with the 

principles, techniques and practices of fish transportation so as to minimize fish death resulting from transportation 

I.C.A. (1990).    

Fish are generally transported in containers such as cans of different sizes, pots of ceramic or metal, wooden 

or metal buckets, vats, barrels, plastic bags, Styrofoam boxes, bottles, jugs etc. Generally, almost any clean, water 

proof container may be used.  Certain containers like wood and Styrofoam are good heat insulators while  metal or 

plastic containers are poor insulators and may have to be wrapped with wet towels or packed with ice to keep 

temperatures down (ICA, 1990). Once fish have been placed in transport containers they should be brought to their 

destination by the quickest possible means. That will provide relatively smooth and direct route which may be made 

by foot, animal cart, bicycle, boat, vehicle etc. 

 

MATERIAL AND METHODS 

 

Small digital balance 0.00-20.00 g (electronic scales, produced by AND Company), Different types of 

thermometers (produced by Big Learning Company), Oxygen cylinders from liquid air Company. Cartons size 100 

cm x 50 cm x 80 cm. Scope nets size 30 cm diameter. One metal barrel filled water on truck. One Plastic container. 

One Truck or open Box car Hilux. Treatment and handling tools (light source, gloves, boxes) .Safety and protection 

tools. Two note books. Ninety Plastic bags. One cell phone Stop watch. One five liters Plastic container.  

The experimental design comprises one thousand and ninety fingerlings divided among 18 plastic bags. Two 

variables were used in the experiment and these were the loading and the transporting period. Three different 

loadings were used and these were 140, 100 and 75 fish per liter. The transporting periods were set at 10, 11 and 

18 hours. Two replicas were made of each of these variables. Fish feeding ceased 24 hours prior to the time of their 

transportation. The fish were placed in bags in which water constitutes one quarter and the three remaining 

quarters contain oxygen. After adding oxygen the bag is sealed shut with a rubber band then agitated by pure 

oxygen of liquid air 99% they fish were then transported from Khartoum north to Barber in the River Nile state 

which is located 324 kilometers north. The average air temperature during the journey was 24 C while the average 

water temperature was 18 ºC. Wet clothes placed over the bags will keep them cool, and immediately upon arrival 

the rates of mortality and survival were determined. 

    

Statistical analysis 

The statistical analysis of the data was conducted using SPSS statistical package Ver.16 

 

RESULTS AND DISCUSSION 

 

Measurements and Readings 

The number of dead fish were recorded after 10 hours were 39 dead fish in loading 140 per litter while were 

21dead fish in loading 100 per litter and only 8 dead fish were sorted from  this group . The total of mortality in the 

short period was 68 dead fish, the number of dead fish were recorded after 11 hours were 46 dead fish in loading 

140 per litter while were 23 dead fish in loading 100 per litter and only 9 dead fish were sorted from  this group . 

The total of mortality in the medium period was 78 dead fish. The number of dead fish were recorded after 18 

hours were 55 dead fish in loading 140 per litter while were 30 dead fish in loading 100 per litter and only 18 dead 

fish were sorted from  this group . The total of mortality in the long period was 103 dead fish.  

 

Table 1- The mortality loading 140/liter according to different duration in experiment. 

Density Duration Mortality Mortality Rate Survivor% 

140 10 17 12.14% 87.86% 

140 10 22 15.70% 84.30% 

140 11 24 17.14% 82.86% 

140 11 22 15.70% 80.70% 

140 18 27 19.30% 80.70% 

140 18 28 20% 80% 
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Table 2 - The Mortality loading 100/liter According To Different Duration in Experiment 

Density Duration Mortality mortality rate Survival % 

100 10 10 10% 90% 

100 10 11 11% 89% 

100 11 11 11% 89% 

100 11 12 12% 88% 

100 18 16 16% 84% 

100 18 14 14.00% 86% 

 

Table 3 - The Mortality loading 75/liter According To Different Duration In Experiment 

Density Duration Mortality Mortality Rate Survival % 

75 10 2 2.70% 97.30% 

75 10 6 8% 92% 

75 11 3 4% 96% 

75 11 6 8% 92% 

75 18 9 12% 88% 

75 18 9 12% 88% 

 

Table 4 - Show the stocking densities throughout different periods of time 

Factors 
Parameters 

Transport duration Mortality Survival Number 

Packing 

density 

140 fingerlings 

 

10 hours 19.50±3.54 120.50±3.54 

11 hours 23±1.41 117±1.41 

18 hours 27.50±0.71 112.50±0.71 

100 fingerlings 

10 hours 10.50±0.71 89.50±0.71 

11 hours 11.50±0.71 88.50±0.71 

18 hours 15±1.41 85±1.41 

75  fingerlings 

10 hours 4±2.83 71±2.83 

11 hours 4.50±2.12 70.50±2.12 

18 hours 9±0 66±0 

Main effect   

Packing density 

140 fingerlings 23.33a 116.67a 

100 fingerlings 12.33b 87.67b 

75   fingerlings 5.83c 69.17c 

Standard error  0.75 0.75 

Significant  ** ** 

Transport duration 

10 hours 11.33a 93.67a 

11 hours 13.00b 92a 

18 hours 17.17a 87.83b 

Standard error -- 0.75 0.75 

Significant -- ** ** 

Significant NS NS NS 

N=2; Different superscript letters in the same column means significant difference at P<0.05; **: significant difference at P<0.05; NS: No 

significant difference 

 

First factor is 10 hours transporting period 

The density in this period was found to be 140/l and the mean mortality equals 19.50±3.54 which 

constitutes 13.92 per cent: 

Second density in this period 100/l mean of mortality equals 10.50±0.71 as percentage equals 11%. 

Last density capacity in this period was 75/l the mean of mortality equals 4±2.83 fish and as percentage 

equals 5.35%. 
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Second factor is 11 hours transporting period 

 First density in this period was 140 /l the mean of mortality = 23±1.41 and as percentage equals16.42%. 

 Second density in this period 100 /l mean of mortality = 11.50±0.71 as percentage equal = 12%. 

 Last density capacity in this period was 75/l the mean of mortality = 4.50±2.12 fish.as percentage equal 

6%. 

 Third factor is 18 hours trip period. 

 First density in this period was 140 /l the mean of mortality = 27.50±0.71 as percentage equal 19.65%. 

 Second density in this period 100 /l mean of mortality = 15±1.41 as percentage equal = 15%  

 Last density capacity in this period was 75/l the mean of mortality = 9±0 fish. as percentage equal 24% 

 The results of the statistical analysis comparing the survival rates indicated that the mean survival rate is 

not significantly different between the two densities of 100 fingerlings per liter and 75 fingerlings per liter. They 

were found to be 93.67% and 92.0% respectively while the survival rate at 140 /l was found to be 87.3% which is 

significantly different at P < 0.05. 

 

DISCUSSION 

 

Fish farmers in Sudan obtain their seed stocks mainly not from their farms and as such rely heavily on good 

packing conditions covering sometimes 8–12 hours transportation time to maximize fish survival and quality. The 

transportation of live fish involves the transfer of large numbers (or biomass) of fish in a small volume of water. The 

Sudan climatic conditions are characterized by high temperatures during most of the months of the year. As a 

result the oxygen consumption is higher in transporting fish which necessitates the use the closed plastic bags in 

which oxygen supply is controlled. NAPFRE (2011) recommended that the water in the plastic bags should 

frequently be replaced with fresher supply so that adequate oxygen is provided and the fish waste excretions were 

disposed of. These recommendations should be followed specially during long transporting periods and higher 

temperatures. In this study though the water holing the fish in the plastic bags had not been changed, the survival 

rate of the fish was generally high. This could be attributed to the average low temperatures which were 18 and 24 

for water and air respectively. The highest stocking density of 140 /l showed a lower survival rate equals to 87 %. 

However, the survival rate is not significantly different P>0.05 between the densities of 75/l and 100 /l which they 

were 92% and 93% respectively. In this study it was found that the density of 100/L produced the highest loading 

in the transporting time with lowest risk. In different research and studies recommendations were in the same 

range of 90-120 fingerlings size (5.03 cm) (NAPFRE, 2011).  

The results of this thesis indicated that the range of loading of fingerlings in Sudan varies between 75 and 

100 fingerlings/liter. This showed a higher survival rate and it was more successful than 140 fingerlings /l. Fish 

stress was not observed in my lowest loading of 75 fingerlings per litter.  Monica et al. (2011)  observed that signs 

of stress were exhibited within four hours for Piau (Leporinus friderici) during transporting but the difference could 

be attributed to the specific differences and Water temperature which increased throughout the transportation 

(from 20.8±0.34 to 24.2±0.12 °C; P<0.0001). In this study the maximum and minimum water temperatures were 

19°C and to 17°C respectively. In future we shall need only to explore the other factors affecting fingerlings 

transport like economical, the distance travelled and the type of transporting. 

 

CONCLUSION 

 

Provision of fingerlings constitutes the basis of fish culture in Sudan. The results of data analysis showed that 

density and transporting periods are the most important factors that affect the existence and the survival of the 

fingerlings. 

At a fixed transporting time there was no significant difference in the survival rate between the stocking 

densities of 75 and 100 fingerlings per liter. However, the stocking density of140 fingerlings per liter showed 

significantly lower survival rate. So to implement the optimum densities in transporting fingerlings the stocking 

density of 75-100 fingerlings per liter per 18 hours should be used. In cases when the distance or the time spent in 

transporting is be less than 10 hours we can increase the stocking density to 140 fingerlings per liter of water. But 

only 100 grams/liter/18 hours can be recommended as an optimum stocking density which can be used to 

transport Tilapia fingerlings in Sudan. 
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ABSTRACT: This study was conducted in Khartoum State to determine the causative agent of gangrenous 

mastitis in bovine. Hundred dairy cows were examined after collected aseptically from 41 cows suffering from 

mastitis. All these cows were examined by visual inspection and palpation of mammary gland and supra-

mammary lymph nodes. The milk samples were examined bacteriologically. The result was as follows: 55% 

acute mastitis, 44% chronic mastitis and 1% gangrenous mastitis. The isolated genera were as follows: 74% 

Bacillus spp., 24% Staphylococcus spp., 1% Corynebacterium spp. and 1% Klebsiella spp. The isolation of 

Klebsiella spp. from gangrenous mastitis in Frisian cow is considered as the first of its type in Sudan. 

Keywords: Bovine, Gangrenous, Mastitis, Klebsiella, Khartoum, Sudan. 
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INTRODUCTION 

 

Bovine mastitis, defined as “inflammation of the mammary gland” is the most economically important 

disease in dairy milk production worldwide (Bradley, 2002; Gruet et al., 2001). This disease can have an infectious 

or noninfectious etiology, and the infectious pathogen is the most important ones that frequently due to infection 

by one and/or the other pathogens, such as bacteria, viruses, mycoplasma, yeasts and algae (Chaneton et al., 

2008; Malinowski et al., 2006; Osumi et al., 2008; Watts 1988; Wellenberg et al., 2002). Fortunately the vast 

majority of mastitis is of bacterial origin and just a few species of bacteria account for most cases, such as E. coli, 

S. aureus, Str. uberis, Str. dysgalactiae and Str. agalactiae (Aarestrup et al., 1995; Annemüller et al., 1999; Aouay 

et al., 2008). The main causative agent of gangrenous mastitis in cattle is Staphylococcus aureus, this was reported 

by dairy farmers of Ontario 1995 (2011). 

Rate of coliform infection is higher during the dry period than during lactation; and dry cow therapy (treating 

cows with antibiotics at the end of lactating period) has been shown to have no effect on reducing the coliform 

infection rate (Smith et al., 1985). An outbreak of coliform mastitis is described in a dairy herd from the State of 

Rio de Janeiro, Brazil. During a four-month period 14 fatal cases of Klebsiella pneumoniae-related mastitis were 

observed in a herd of 104 lactating cows (Arq, 2001). Contaminated cow´s surrounding is the cause of Klebsiella 

spp. mastitis. Unlike contagious forms of mastitis which spread from cow-to-cow during milking, Klebsiella come 

from environmental sources, such as manure and organic material/bedding (recycled manure, wood shavings, etc.) 

(Arq, 2001).  

Klebsiella bacteria can enter the teat canal both during and between milking. Dirty udders, especially when 

wet, have enormous bacterial populations. High rainfall, hot and humid weather, and moist environments can 

trigger heavy bacterial growth and increase incidence of mastitis caused by Klebsiella. The clinical signs of infected 

cow with mastitis caused by Klebsiella are: Fever, swollen/warm quarter (usually only 1 quarter affected), abnormal 

milk, decreased appetite, depression, diarrhea, and standing away from other herd-mates are common clinical 

signs of Coli Mastitis (Christina et al., 2011). Klebsiella spp. are most numerous in sawdust bedding as reported by 

Bramley and Neave (1975), Fairchild et al. (1982) who both reported Klebsiella spp. Outbreaks when cows were 

bedded using fresh sawdust.  

The main objective of this study was to investigate the causative agents of bovine mastitis with special 

reference of mastitis caused by Klebsiella spp. 
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MATERIAL AND METHODS 

 

The samples were subjected to pH detection by using an indicator paper (manufactured by Kruse Company in 

Denmark). This test was applied by adding one drop of milk on yellow spot, in a few seconds the colour should 

change. The milk samples were collected aseptically from individual cows from infected quarters and then were 

subjected to bacteriological analysis by culturing on Blood agar and MacConkey´s agar. Isolation and identification 

was carried out according to the method of Barrow and Feltham (2003). The disc of different antibiotics was used 

for sensitivity test on the isolates according to Barrow and Feltham (2003). 

 

RESULTS 

 

Among the Hundred examined cows we find one was infected with gangrenous mastitis. Examination of the 

mammary gland produced a yellowish secretion in the left hind quarter, and the consistency of the secretion in the 

other quarters was normal in the infected cattle with gangrenous mastitis. The clinical signs observed in the cow 

affected by gangrenous mastitis were increase in body temperature, sloughed the mammary gland from the body 

and the oozing of purulent secretions. The pH indicator paper revealed change in colour from yellow to green. Table 

1 shows the percentage of Klebsiella spp. and other isolates from various type of mastitis, there were Bacillus spp. 

(74%), Staphylococcus spp. (24%), Klebsiella spp 1% and corynebacterium spp. (1%). The various type of mastitis 

diagnosed were acute mastitis 55%, chronic mastitis 44% and 1% for gangrenous mastitis showed Figure 1. Table 

2 shows the results of the antibiotic sensitivity test. Klebsiella was found equally sensitive to all antibiotics tested. 

 

Table 1 - The percentage of isolated bacteria from milk samples 

Bacteria Percentage % 

Bacillus spp. 74 

Staphylococcus spp. 24 

Klebsiella spp. 1 

Corynebacterium spp. 1 

 

Table 2 - The effectiveness of different antibiotics against Klebsiella spp 

Klebsiella 

spp. 

The effectiveness of different antibiotics against  Klebsiella spp. and name of antibiotic 

 

AS 

20mcg 

 

BA 

25mcg 

CF 

30mcg 

TZP 

100/10mcg 

CH 

30mcg 

CP 

5mcg 

CI 

30mcg 

TE 

30mcg 

OF 

5mcg 

GM 

10mcg 

AK 

30mcg 

PF 

5mcg 

Results +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

AS: Ampicillin/Sulbactam; CI: Ceftizoxime; BA:  Co-Trimoxazole; TE: Tetracycline; CF: Cefotaxime; OF: Ofloxacin; TZP: Piperacillin/ 

Tazobactam; GM: Gentamycin; CH: Chloramphenicol; AK: Amikacin; CP: Ciprofloxacin; PF: Pefloxacin; (+++):  Higly sensitive.     

 

 
Figure 1 - The percentage of types of mastitis 
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DISCUSSION 

 

In the literature dealing with gangrenous mastitis, there is considerable discussion concerning the relative 

importance of various bacteria in the pathogenesis of the condition (Minett 1937; Schalm, 1944). The 

environmental mastitis becomes more prevalent in a herd, the probability increases in early-lactation. The greatest 

number of cases in the first 21 days after calving, before breeding starts. Coliforms are found in soil, water and 

manure and they also inhabit the intestinal tract of cows (Eberhart et al., 1979; Fairchild et al., 1982). Klebsiella 

pneumoniae and Escherichia coli are the most common species associated with mastitis (International Dairy 

Federation, 1999) in dairy cattle.  However, a significant number of cases were recorded until 70 days after calving. 

Then, as lactation progressed, the numbers became much more sporadic. With increased environmental mastitis in 

the summer, the occurrence of such cases in some cows close to breeding is likely (Perrin et al., 2007).  

Isolation of Klebsiella spp. in this study is in accord with Cullor (1992), who found that 20% of bovine mastitic 

cases, in Nordic countries caused by coliform of which about 85% were E. coli and the rest were Klebsiella spp., and 

other Enterobacteria were isolated. This is in agreement with Mc Donald et al. (1970); Ibrahim and Habiballa 

(1978). To the best of knowledge gangrenous mastitis caused by Klebsiella spp is considered as the first report in 

Sudan. 

 

CONCLOUSION 

 

Regardless of this result should be make an experimental infection with Klebsiella spp. to confirm that 

bacteria can cause gangrenous mastitis and use PCR to detect what strain of these bacteria or the toxin can cause 

gangrenous mastitis. 
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ABSTRACT: Piglet disease due to Enterotoxigenic Escherichia coli (ETEC) are classical and associated typically 

with severe watery diarrhea within the first two weeks of life and occasionally some days after weaning in pigs. 

E.coli is a well-known and diverse organism though normally harmless commensal, but when it acquires mobile 

genetic elements becomes a highly pathogenic organism capable of causing a range of diseases. ETEC adhere to 

the small intestinal microvilli without inducing morphological lesions and produce enterotoxins acting locally on 

enterocytes. This leads to hyper-secretions and reduced absorption of electrolytes. The virulence attributes of 

ETEC are adhesions and toxins and the successful management of the disease is dependent on good 

understanding of these virulence factors. In pigs ETEC, the commonest adhesions are the fimbriae on the surface 

K88, K99, 987p, F18ab and F18ac. The enterotoxine of pigs ETEC are further classified into heat-labile (LT) and 

heat-stable (ST). Other subdivisions of enterotoxin E. coli are LT, STb, STa, Stx2e. The adhesive fimbriae and 

enterotoxins of piglet ETEC can be evaluated using plasmids. Polymerase chain reaction (PCR) is a specific test 

and had been used for virulence gene detection of ETEC. In this reviews, we focus on current opinions and 

knowledge of the various pathogenic pathways that E.coli uses to cause disease in piglet.  

Keywords: ETEC, Fimbria, Toxins, Piglets, Virulence 
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INTRODUCTION 

 

One of the important disease of swine herds around the world is neonatal Colibacillosis (Blickwede and 

Schwarz 2004; Hart et al., 2004). The ability of adhesion of Enterotoxigenic Escherichia coli to intestinal epithelial 

cell is mainly due to the production of thin (3-7nm) proteinaceous surface appendages (fimbriae or pili), which can 

be morphologically, biologically and antigenically different on various strains. Some of them morphologically 

resemble the common fimbriae (type 1 fimbriae) of E.coli (Duguid et al., 1955). The ability of the fimbriae to 

agglutinate red blood cells of different species was recognized early (Elsinghorst and Weitz, 1994) and has been 

used. Neonatal and post-weaning diarrhea has been associated with different types of Esherichria coli pathotypes 

among which are enterotoxigenic Escherichia coli (ETEC) and attaching or enteropathogenic E. coli (AEEC). The 

disease called edema is caused by a Shiga toxin – producing E. coli (STEC). There is a high mortality rates in piglets 

as a result of these disease (Choi et al., 2002, Hariharan et al., 2004). The enterotoxigenic E. coli makes use of the 

fimbriae (F4, F5, F6, F18 and F41) to adhere to the small intestine and produce enterotoxins (STa, STb, and LT) that 

interact with enterocytes causing water and electrolyte hypersecretion and impairing nutrient absorption 

(Bertschinger and Fainbrother, 1999; Amezcua et al., 2002). A very important factor or marker of ETEC virulence 

from swine is hemolysins (Docic and Bilkei, 2003). The contamination of piglets occurs via contact with 

environment or from the sow and this has resulted in disease producing a very high mortality rate in the first 24 

hours of life. The piglet susceptibility is associated with several factors such as presence of intestinal E. coli fimbrial 

receptors, stress, very poor hygiene and low quantity of ingested colostrums (Bertschinger and Fairbrother, 1999). 

In Nigeria the case of neonatal piglet diarrhea is alarming and this inform the essence of this review. The study 

takes a look at important characteristics features that occurs in piglet due to ETEC and these include: fimbriae 

adhesions, enterotoxins, virulence spread determinants, age-related ETEC strain susceptibility as well as its lineage 

to ETEC, common receptor in piglet enterocytes and diagnostic methods. 

 

Fimbriae Adhesins  

The piglet ETEC isolates are known to produce about five different adhesins, all of which are fimbriae also 

called pili among which are K88, (F4), K99 (F5), 987P(F6), (F7) and F18 (Wilson and Francis, 1986; Casey et 

al.,1992). Fimbrial ahesins K88 and F18 occur in several antigenic forms. The K88 fimbrial variants are K88ab, 

K88ac and K88ad. In a country like United States of America, the only form of K88 found is K88ac (Westerman et 

http://www.science-line.com/index/
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http://www.ojafr.ir/main/


170 
To cite this paper: Paul N. 2015. Review virulence nature of Escherichia coli in neonatal swine. Online J. Anim. Feed Res., 5(6): 169-174. 
Scienceline/Journal homepages: http://www.science-line.com/index/; http://www.ojafr.ir 

al., 1988). The variants of F18 include F18ab and F18ac. The strains that express F18ab maybe more commonly 

associated with edema disease than strains expressing F18ac. The F41 type of adhesion was commonly and often 

found in association with K99, but has significance in naturally occurring disease. The Fimbrial adhesions are 

known to be involve in target of specific receptors on piglet intestinal brush border epithelial cells (enterocytes), 

enabling the bacteria to colonize the cell surface and also excrete toxins whose action includes production of 

watery stool in the piglet. The exposure of these receptors to the luminal surface is responsible for the susceptibility 

of piglets to ETEC. The exposure of piglets to clinical infection of ETEC is limited to animal genetics and age (Francis 

et al., 1998; Imberechts et al., 1997).  

 

Enterotoxins 

The ETEC strain that causes diarrhea piglets produces toxins. The toxins are of five different pathotypes 

namely; heat labile enterotoxin (LT), heat stable  enterotoxin type A (STa); heat stable enterotoxin type B (STb); 

Shiga toxin type 2e (Stx2e), and enteroaggregative E.coli heat stable enterotoxin 1 (EASTI). Choi et al. (2001) 

enterotoxin Stx2e, also known as edema disease factor is responsible for lesions that are associated with edema 

disease in piglets. When these toxins are absorbed into the blood stream, they cause destruction of endothelial 

cells resulting in hemorrhage, blood dot, necrosis and edema in important organs among which is the brain 

(Clugston et al., 1974). The importance of entero-aggregative E. coli heat stable enterotoxin 1 (EAST 1) in piglet 

diarrheal is yet to be known. 

 

Table 1 - Features of enterotoxigenic Escherichia Coli (ETEC) strains in relative with diseased pigs of different 

ages. 
 ETEC Features  Age group affected 

Serogroup Fimbrial Toxins Hemolysins Weaned             Neonatal 

08 

09 

0101 

0141 

0149 

0157 

0138 

0139 

0141 

0157 

K99 

K99, 987p 

K99 

987P 

K88 

K88 

F18ab, F18ac 

F18ab 

FI8ac 

F18ac 

STa 

STa 

STa 

STa 

LT, STb ± STa 

LT, STb ± STa 

STa, STb ± St x 2e 

STa, STb ± St x 2e 

STa, STb ± St x 2e 

STa, STb ± Stx 2e 

- 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

The neonate were affected by enterotoxigenic E coli, (08, 09, 0141 and 0149) while the weaned were affected by enterotoxigenic E.coli (014, 

0139, 0141 and0157); Source: Wilson, R.A and Francis, D.H. (1986); + = Presence, - = absence of hemolysin. 

 

 

Determinants of Virulence pattern/spread 

Virulence determinants are not randomly distributed among the virulent strains, rather they occur in patterns 

associated with specific serogroups and fumbrial. Table 1 above demonstrates clustering of virulence determinants 

around serogroup and the ages of pigs that are commonly infected with ETEC of each virulence type. All the strains 

of ETEC isolated from weaned pigs with diarrhea contain the gene in post-weaning diarrhea and this strongly 

suggests that STb plays an important role in pathogenesis that is not duplicated by other enterotoxins. Furthermore, 

very few ETEC Strains possess the features of only STb genes. Postweaning isolates genes for STa
- LT or STa

-LT. 

 

 
Figure 1 - The brush border determinant of the adhesion assay susceptibility – resistance phenotype of piglet k88+ and f18+ 

enterotoxigenic Escherichia coli. (Bacteria) with F18 (Fimbrial) adhere to brush border residue of pigs of the susceptible 

phenotype right (x1200) and non for left. Brush borde determinant of the adhesion assay susceptibility –resistant phenotype of 

pigletK88+ and f18+ enteritoxigenic Echerichia coli. (Bacteria) with F18 (Fimbrial) do not adhere to the brush border 

determinant of the adhesion assay susceptibility-resistant phenotype left (x1200). 
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Age associated spread susceptibility to various ETEC strains 

It has been shown that a large majority of piglets clinically exposed to ETEC strains revealed 987P and K99 

are neonates, even though most pigs may be susceptible to these strains for about one week post birth. As piglets 

grow into grower stage, the receptors of K99 fimbriae decrease in concentration which is an indication that ETEC 

susceptibility is a function of expression of receptors (Runnels et al., 1980). The receptors for K88 and F18 also 

appear to be present in large quantity in adult pigs which is an indication that stop in receptor expression is 

inconsequential with respect to age related resistance of adult pigs to ETEC expressing these fimbrial related 

resistance of adult pigs to ETEC expressing these fimbrial (Erickson et al., 1992). There exists a little correlation 

between the type of enterotoxin produced by ETEC strain and the age at which pigs become resistant. Furthermore, 

even adult humans are susceptible to traveler’s diarrhea caused by ETEC. 

This suggests that some adult pigs are not resistant to all types of E-coli enterotoxins. The explanation for this 

occurrence could be that changes in the intestinal brush border glycocalyx associated with aging render the fimbrial 

receptors less available for bacterial attachments (Erickson et al., 1992). Since receptors for the different fimbrial 

adhesions are different in size and probably different in presentation from each other, on the surface of the 

enterocyte, diet and age associated changes in the glycocalyx may mask fimbrial of different receptors at varying 

animal ages (Grange et al., 1999). 

 

 
Figure 2 - Hematoxylin-eosin stained histologic section of small intestine from a pig infected with enterotoxigenic 

Escherichia coli. Bacteria form a confluent layer on the epithelial surface. (x400) 

 

 
Figure 3 - Intestinal impression smear from a pig infected with enterotoxigenic Escherichia coli stained by indirect 

immunofluorescence with anti-fimbria antibodies and fluorescein-isothiocyanate-conjugated anti-immunoglobulin. 

Many fluorescing bacteria are present (x1200). 

 

Besides age related resistance of piglets to K88+ and F18+ ETEC strains, there may be lineage-related 

resistance to infection. In each of the cases, susceptibility is an autosomal dominant trait and the inability of the 

pigs to express the required receptors on enterocytes is due to resistance. An experiment mounted to demonstrate 

expression of K88 receptors from four different breeds of pigs showed that there was substantial variation in the 

prevalence of susceptible pigs among the breeds (Bakar et al., 1997). The prevalence of pigs of the F18 

susceptibility phenotype has not been determined, though casual observation suggests that it is considerably higher 

than that 88 ETEC susceptibility K88 and F18 receptors present on swine erythrocytes. K88ab  and K 88ac in swine 

erythrocyte possess a receptor which has been identified as a mucin-type sialoglycoprotein (MTSG). This molecule 

often gets attached to the border of the brush surface of erythrocytes (Erickon et al., 1992). Those pigs that show 

(MTSG) are susceptible to K88ab+ and K88ac+ ETEC and the piglet acceptance to K88 ETEC correlates with the 
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expression of (mucin-type sialoglycoprotein (Francis et al., 1998). The brush boarder adherence assay is a test 

useful for K88+ ETEC susceptibility-resistance phenotypes of pigs as reflected (Figure 1). There is no genetic marker 

of K88+ ETEC resistance-susceptibility identified. However, the determinant for resistance susceptibility rest on the 

13th chromosome (Peelman, 1999). The receptor for F18ab and F18ac is yet to be known, but a genetic marker for 

loss of expression of receptor had been shown to be closely linked to the marker for swine blood group inhibitor (s) 

and swine stress syndrome. The marker was mapped to an alpha (1,2) fuicosyltransferase (FUT) gene on the 6 th 

chromosome (Meijerink et al., 1997). Difference exists between resistant and susceptible  fuicosyltransferase gene 

and open reading frames (ORFS) were polymorphism at lease pairs 307 and 857 resulted in substitution of amino 

acid at position 103 and 286 for (threonine substituted for alanine) and glutamine substituted for arginine). The 

animals resistant to F18 ETEC are in hologous for threonine at amino acid 103 of the fuicosyltransferase  enzyme. 

The level of FUT enzyme are significantly lower in F15 ETEC resistant animals (Meijerink et al., 2000). 

 

Methods of Diagnosis & Enterotoxigenic E. coli (ETEC) Characterization 

At necropsy, no obvious sign may be seen in pigs infected with ETEC beside dehydration. Histological 

evaluation may show bacilli adherent diffusely on the villous surface of the small intestine (figure 2). Large number 

of Gram negative bacilli is seen in the ileum of clinically infected pigs on making a smear (Francis, 1983) with few 

organisms present. Enterotoxigenic E. coli cultured from infected neonatal pigs may be either hemolytic or non-

hemolytic but only hemolytic ETEC colonize weaned pigs (Imberechts et al., 1997) confirmation that E coli isolates 

are pathogenic strains may be by phenotypic or genotypic analysis. However, for the purpose of this study, 

genotypic assessment will be considered. Genotypic analysis by multiplier polymerase chain reaction (PCR) 

identifies genes for virulence factors, among which are fimbriae K88, K99, 987P, F18 and F41 (Figure 4). It also 

identifies genes for toxins LT, STa, STb and Stx2e (Casey and Bosworth, 1997). PCR testing eliminates difficulties 

associated with gene expression under laboratory conditions. However, PCR have its demerits because results 

obtained are subject to interpretation and superfluous bands may mix with genes of virulence factors.  The 

presence of genes or its fragment evidenced by a band on the agarose gel does not necessarily show that gene is 

expressed as a functional virulence factor. 

Genes contained within bacterial plasmids may easily be spread via a bacterial populations. Many virulence 

factor genes of ETEC are plasmid borne and the presence of a typical combination of genes in ETEC strain is 

expected. The fact that extra genes add little if at all any advantage is on the premise of low isolation incidence of 

each typical combination. Phenotypic analysis is best performed by assessment for production of adhesive 

fimbriae, either by Enzyme-Linked Immunosorbent Assay (ELISA) or by Indirect Immunofluorescence Assay (IFA) as 

described (Mullaney et al., 1991). Monoclonal antibodies for each type of fimbria are available for these tests. The 

ELISA rest requires culture of the organisms from infected tissues. The IFA may be performed either on impression 

smears or frozen sections of infected intestine or on smears prepared from cultures of the bacteria (Francis, 1983) 

as described (Figure 3). A potential pitfall in using organisms cultured from infected tissue is that cultured organism 

may not always express fimbrae. In vitro expression is parta problem with 987P and F18ab fimbriae (Imberechts et 

al., 1997; Mullaney et al., 1991) 

 

CONCLUSION  

 

Esherichia coli particurlaly enterotoxigenic E. coli is responsible for causing severe diarrhea in neonate swine. 

The virulence nature of E.coli is embedded in the fimbriae which produces the toxin and it also posses adhesive 

property. The virulence form is associated with certain age type of pigs. The toxins STa affects only the neonatal 

pigs and not the weaned. Only non-haemolytic E. coli colonize the neonate pig. 
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ABSTRACT: This study was carried out to compare the body weights of three different Nile fish species 

(Oreochromis niloticus, Labeo niloticus and Clarias spp.), and the impact of direct sun drying on their chemical 

composition.36 samples were collected (12 samples/ species). Averages of total length, standard length (cm) 

and gross body weight (gm) were determined and the findings were as follows: 36.5, 29.75 and 930 for 

Oreochromis niloticus, 49, 39.5 and 1210 for Labeo niloticus and 49, 45 and 977.5 for Clarias spp. It was 

noticed that clarias spp. has the highest edible meat percentage 46.75% followed by Labeo niloticus 38.82% 

and Oreochromis niloticus 33.39%, and there were significant differences (P < 0.05) among the three species. 

Chemical analysis for the samples was done to determine (protein, fat, ash and moisture contents). The results 

of protein contents examined were 62%, 61.5% and 61.5% for Oreochromis niloticus, Labeo niloticus and 

Clarias spp. respectively. Fat contents were 7.41%, 8.27% and 7.32% for Oreochromis niloticus, Labeo niloticus 

and Clarias spp. respectively. Moisture contents were 6.7%, 7.5% and 7.5% for Oreochromis niloticus, Labeo 

niloticus and Clarias spp. respectively. Ash contents were 5.90%, 6.05% and 6.85% for Oreochromis niloticus, 

Labeo niloticus and Clarias spp. respectively.  

Keywords: Body weight, Chemical Composition, Drying, Nile fish’s spp. 
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INTRODUCTION 

 

Fish are the most numerous of vertebrate, with at least 20,000 known species and more than 58% are found 

in marine environment (Thurman and Webber, 1984). Fish is one of the most important sources of animal protein 

available in the tropics and has been widely accepted as a good source of protein and other vital nutrients for the 

maintenance of a healthy body (Andrew, 2001). The less developed countries capture 50% of the world harvest and 

a large proportion of the catch are consumed internally (FAO, 1985). In many Asian countries over 50% of the 

animal protein intake comes from fish, while in Africa, the proportion is 17.50% (Williams et al., 1988). In Nigeria, 

fish constitutes 40% of the animal protein intake (Olatunde, 1998). They have significant role in nutrition, income, 

employment and foreign exchange earning of the country. Fresh fish is a central point in fish for food utilization. The 

knowledge of fish composition is essential for its maximum utilization. The nutritional composition of fish varies 

greatly from one species and individual to another, depending on age, feed intake, sex and sexual changes 

connected with spawning, the environment and season (Silva and Chamul, 2000).  

Processors have direct interest in the proximate composition of fish in order to know the nature of the raw 

material before chilling, freezing, smoking or canning can be correctly applied (FAO, 2004). In the Sudan fish 

distributed over an area that amount to 100,000km of fresh water and 760 km of marine, the total sustainable 

production amount to 114,100 tones/ year and human consumption is estimated at only 1.4kg/ year (Meske, 

1985).  

Sudan is endowed with diversified surface and underground water resources, and arable lands that are 

suitable to support a vigorous capture Fishery activities are centered around the River Nile and its tributaries, and 

the territorial water of Sudan on the Red Sea (FOA, 1999). Fish in the Sudan have is been a major source of protein 

and energy for many communities especially among the Nilotic tribes of the south and some of Nubian ethnic 

groups of the far north especially in the lean month of the year. Sudanese people use fish sometimes as the only 

source of animal protein throughout the year as substitute for meat, particularly in the central Nile valley. Fish is 

one of the most highly perishable commodities and the public has always required continuous reassurance about 

its large number of species of widely different sizes and shapes. Because of this variety consumers are often unsure 

if particular species of product made from them are good to eat. Many countries now have comprehensive system 

of inspection and control of at least some aspects of fish quality. Thus from several points of view fish quality has 

become very important in the world. This is because consumers now are more aware of possible food hazards and 

http://www.science-line.com/index/
http://www.science-line.com/index/
http://www.ojafr.ir/main/
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malpractices which will affect the quality as a result of bad handling and processing. Therefore, consumers 

individually or collectively become more demand in respect of freshness, naturalness, microbial safety, free from 

pollutants and protection from damage.    

The number of simple drying techniques suitable for small-scale, such as at household or village level as 

described by Brigih et al. (2004). In recent years the annual world production of dried a fishery product has been 

350,000 tones, and the biggest production comes from Asia and Africa (Sigurjon, 2003). Salted fish is consumed in 

many countries, especially the developing countries where they constitute an important source of low cost dietary 

protein (Bligh et al, 1988).  

The aims of this study were to identify the filleting yield characteristics of three Nile fish species and to 

compare and determine the effect of drying on chemical composition of the studied fish species. 

 

MATERILAS AND METHODS 

 

Locality:  

This study was conducted at Sudan University of Science and Technology, College of Science and Technology 

of Animal Production, department of Fisheries and Wildlife Science.   

 

Fish samples:  

Thirty six fish samples of three fish species, Garmut (African cat fish, Clarias spp.), Dabs (Labeo niloticus) and 

Bulti (Oreochromis niloticus), purchased from Elmourda fish market, Oumderman, Sudan. The length and total 

weight of individual samples were taken using Measuring board (100cm) and normal balance (10Kg).  

 

Experimental procedure:  

The fish samples were washed thoroughly with tap water and weighed individually and degutted using 

sharpened and clean knives. The treated samples were washed again to remove all the adhesive material and 

blood, representing and divided into three groups, each group contained 12 samples, all studied species, Garmut 

(African cat fish, Clarias spp.), Dabs (Labeo niloticus) and Bulti (Oreochromis niloticus).The Total Length, standard 

Length, Total Weight and Filleting yield indices were determined using different materials (sharpened, knives, 

balance and measuring board) and recorded in separate tables. The fillets of studied fish species were Packed in 

plastic bags, and sent to the Central Veterinary Research Laboratory {Soba} to determine chemical composition 

parameters (moisture, protein, fat, dry matter and ash). As described by (AOAC, 1984).  

Drying Method: Fish species samples (36 fillet samples) were hanged up horizontally from the head on hooks 

and string, at about 70 cm off the ground level to dry in the open air for 12 days from 28 February – 11 March 

/2011, then packed into plastic bags, sent for chemical analysis (protein, fat, ash, moisture and dry matter) to the 

Central Veterinary Research Laboratory {Soba}. As described by (AOAC, 1984).        

Chemical Composition: The chemical parameters of the studied fish samples were as follows: 

Moisture Determination: The samples were weighed at first (Initial weight), then dried in electric oven at 105 

C for 24 – 30 hours to obtain a constant weight. The moisture content was calculated as follow:  

Moisture% = initial weight – dry weight × 100  

                                    Initial weight  

Crude Protein Determination: The kjeldahl method for estimation of nitrogen was applied. Nitrogen content 

was converted to protein percentage by multiplying 6.25 as follow:  

Protein % = ((Va – Vb) × N×41 × 100 ×6.25)   

                                      1000 × Wt  

Where:  

Va = volume of HCL used in titration.  

Vb = volume of sodium hydroxide of known normality used in back titration.  

0.014 = conversion factor of ammonium sulfate to nitrogen.  

6.25 = conversion factor of nitrogen to protein.   

Wt = weight of tissues sample.  

Fat Determination: Fat content (ether extract) of each sample was determined according to Soxhlet method, 

using 2gm of fish samples. The extraction continued for 5 hours at 100 C. fat percentage was calculated as follows:                

Fat % = extracted fat weight x 100                                                                        

                      Initial weight  

Ash Determination: Ash was determined by heating 1g at 550 C in a muffle furnace until a constant weight 

was obtained. Ash content percentage was calculated by the following formula:  

Ash % = Ash weight x 100  

                Sample weight  

The Nitrogen – Free Extracts (NFE) Calculated by subtraction as follows:   

%NFE = 100 – (Dry matter (DM)), or % Moisture + % Protein + %Fat + % Ash.  

 

Statistical analysis:  

The data of the study present was statistical analyzed using one –way ANOVA and FUCTORIAL procedures 

(SPSS 17.0 for windows). The significance levels were defiantly at P< 0.05, as described by Gomez and Gomez 

(1984). 
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RESULTS 

 

The result in Table 1 Showed the filleting yield indices (head, skeleton, skin and viscera) analysis of three 

fresh water fish, purchased from El-mourada fish Market.There was a distinctive variation in the mean weight and 

standard length of investigated fish. The fillet percentage was highest in Clarias spp. 46.75% compared to 

Oreochromis. Niloticus which was 30.39%. The highest filleting yield of Clarias spp. is due to its small skin (5.5%), 

skeleton (8.58%) and viscera (6.99%), while the lowest filleting yield of O. niloticus is due to large head and 

skeleton which were 27.16% and 22.84% respectively. The least variable component of carcass was the skeleton 

which more or less uniform, except for O. niloticus and Labeo niloticus which recorded a higher percentage skeleton 

weighed 22.84% and 27.37% respectively.  

Table 2 Showed that there were significant differences among filleting yield of three studied fish and Table 3.  

Showed the effect of direct sun light (open air) on chemical composition of three fish species O. niloticus, Labeo 

niloticus and Clarias spp. meat, the results show there is significant difference in fat, crude protein, nitrogen free 

extract and ash among the three different fish species (fresh and dried) at level (p< 0.01), al so there is significant 

different in moisture and dry matter among the three different fish species at level (P< 0.05).  

 

Table 1 - Body weight characteristics of three fish species (O.niloticus, L.niloticus and Clarias spp.).  

Parameter 

                        Type of fish 
O.niloticus L.niloticus C.spp. Sig. 

Total length/cm 36.5 ± 0.58a 49 ± 1.16b 49 ± 0.82 b ** 

Standard length/cm 29.75 ± 0.50c 39.5 ± 1.29 b 45 ± 0.82 a ** 

Total weight/gm 930 ± 21.60 b 1210 ± 106.15 a 977.5 ± 71.82 b ** 

Head weight/gm 252.5 ± 6.46 b 121.25 ± 11.09 c 283.75 ± 11.09 a ** 

Viscera weight/gm 65 ± 5.77 b 132.5 ± 34.03 a 101.25 ± 13.15 a ** 

Skin weight/gm 92.5 ± 2.89 b 112.5 ± 6.46 a 53.57 ± 4.79 c ** 

Skeleton weight/gm 212.5 ± 19.37 b 330 ± 13.54 a 83.75 ± 4.79 c ** 

Fillet weight/gm 282.5 ± 17.09 c 470 ± 47.61 a 398.75 ± 38.38 b ** 

Inedible Part% 56.98 ± 1.5a 48.28 ± 0.53b 45 ± 1.26b ** 

Sig: Significant; N = 4; **: Significant P < 0.05); 
ab

Means with different superscripts at the same raw differ significantly by Least Significant Difference (LSD) test 

at P < 0.05. 

 
 

Table 2 - Comparisons of percent fillet yield of three fish specie (O.niloticus, L.niloticus and Clarias spp.). 

Parameter 

                           Type of fish 
O.niloticus L.niloticus C.spp. Sig. 

Average head % ±SD 14.16 ± 0.67 b 10.06 ± 0.93 c 29.09 ± 1.16 a ** 

Average viscera %±SD  10.33 ± 0.6 a 10.85 ± 1.97 a 6.99 ± 0.5 b ** 

Average skin %±SD 9.95 ± 0.44 b 9.32 ± 0.42 a 5.52 ± 0.58 c ** 

Average skeleton %±SD      32.84 ± 1.85 b 27.37 ± 1.51 a 8.58 ± 0.41 c ** 

Average fillet %±SD 33.39 ± 2.05 c 38.82 ± 1.29 a 46.75 ± 1.32 b ** 

Sig: Significant; N = 4; **: Significant (P < 0.01); 
abc

Means with different superscripts at the same raw differ significantly by Least Significant 

Difference (LSD) test at P < 0.0. 

 
DISCUSSION 

The results of this study shed a light on body weight characteristics, filleting indices and proximate chemical 

composition studies (Ether extract, Crude protein, Nitrogen free extract, Ash, Moisture, Dry matter) of three 

commercial fresh water fishes. Oreochromis niloticus possessed large skeleton 32.84% which had an adverse 

effect on the filleting yield of fish, Also there are some attributes which are responsible for decreasing the filleting 

yield such as skeleton, skin and viscera. In the case of Labeo niloticus which recorded 27.37%, 9.32% and 10.85% 

respectively.  

Clarias spp. had moderate skin and viscera weight which resulted in the high filleting yield (46.75%) among 

the studied fishes, although the head of the Clarias spp. was large in comparison with rest of the its components, 

this did not affect its filleting yield which was (46.75%) because on the other hand it has a lower skin and skeleton 

percentage (5.52%) and (8.58%) respectively. The filleting yield results indicated that the body weight composition 

revealed a significant difference in head; viscera, skin, skeleton and fillets of the three fish (Oreochromis niloticus, 

Labeo niloticus, and Clarias spp.).  This result is in agreement with Eoy (1991) who studied carcass composition and 

filleting yield of ten fish species from Kanji Lake. He reported that the weight of whole fish and weights of fillets 

were significant different to each other (P<0.01). 

And also the results of Obanu and Ikeme (1988) studies on processing characteristics and yield of some 

fishes of the River Niger. They mentioned that the fillets, head, viscera and bones were in the range 33.5- 68%, 11- 

31%, 3.89- 9.8% and 1.32- 15.3% respectively. The results obtained were agreement with Mac (1992) who studied 

the meat, yield and nutritional value of O. niloticus and S. galilaeous, and found that the processing characteristics 

of this species have decreasing order of fillets, head, skeleton, viscera and skin.  
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Table 3 - The effect of direct sunlight (open air) on the chemical composition of the three fish species (Oreochromis niloticus, Labeo niloticus and Clarias spp.). 

Traits 
E.E CP NFE Ash Moisture DM 

Untreated Treated Untreated Treated Untreated Treated Untreated Treated Untreated Treated Untreated Treated 

O .nilotics 

L .nilotics 

C .lazira 

7.5±0.2 

8.4±0.3 

7.3±0.2 

7.4±0.2 

8.2±0.2 

7.3 ±0.2 

34.4±0.5 

32.2±0.6 

32.3±0.4 

62.0±.0.6 

61.5±2.7 

61.5±0.7 

29.9±1.3 

29.3±1.6 

30.9±0.9 

16.7±0.8 

16.9±0.9 

17.8±0.9 

4.6± 0.3 

4.8±0.2 

5.8± 0.3 

7.2± 0.1 

7.3± 0.2 

7.9± 0.2 

76.3±0.8 

74.9±0.9 

76.5± 0.7 

6.7±1 

7.1± 0.7 

7.1± 0.5 

23.7±0.8 

25±0.9 

23.7± 1 

93.3±1 

92.9± 0.7 

94.5± 0.5 

Main effects 

Fish species 

O .nilotics 

L .nilotics 

C .lazira 

Standard error 

Significant 

 

 

7.41b 

8.27a 

7.32b 

0.04 

** 

 

 

48.18a 

46.84b 

46.91b 

0.25 

** 

 

 

23.34b 

23.10b 

24.38a 

0.23 

** 

 

 

5.90c 

6.05b 

6.85a 

0.04 

** 

 

 

41.52a 

41.02b 

40.99b 

0.16 

* 

 

 

58.48b 

58.96a 

59.11a 

0.17 

* 

Treatment 

Untreated 

Treated 

Standard error 

Significant 

 

7.71 

7.62 

0.04 

NS 

 

32.99 

61.63 

0.2 

** 

 

30.07 

17.14 

0.19 

** 

 

5.06 

7.47 

0.04 

** 

 

75.93 

6.43 

0.13 

** 

 

24.13 

93.57 

 

** 

Treatment X Fish species 

Significant 

 

NS 

 

* 

 

NS 

 

 

** 

 

 

** 

 

** 

abc
Means with different superscripts at the same raw differ significantly by Least Significant Difference (LSD); N= 4; **: Significant (P < 0.01); *: Significant (P < 0.05); NS: No significant. 
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Table 2 shows the average of body weight characteristics for fish  under experiment this result is in 

agreement with the finding of Ali et al. (1992) who studied body characteristics; yield assessment and proximate 

chemical composition of commercial fish species namely Lates niloticus, O.niloticus, Sarotheradeom galilaeous, 

Labeo niloticus and Labeo horie. The results of body characteristics and yield indices revealed clearly percentage 

decrease in the order of fillets, heads, skeletons, viscera and skin for tilapia spp. Compared to order of fillets, 

skeletons, viscera, head and skin for Labeo spp.  

Generally the filleting yields of these fish studied were a reflection of their anatomy, species with large head, 

skin and skeleton, relative to musculature give lower filleting yield, than those with smaller head, skin and skeleton, 

on the other hand, O.niloticus had high inedible parts (head, skeleton and viscera) which recorded (56.98%). And 

the lowest inedible parts for Clarias spp. (48%). These inedible parts are often discarded except for few 

considerations head and skeleton are used as by product. 

The result of chemical composition is in agreement with Clacus and Ward (1996) who reported that flesh 

from healthy fish contains (70-80% water).The results of this study is in agreement with Babiker and Dirar (1992) 

studies on the fermented, dried fish in Sudan on three fish species; Dabs (Labeo spp.), Bulti (Tilapia spp.) and 

Germut (Clarias spp.). They mentioned that the chemical composition results showed that moisture contents were 

9%, 7.1% and 7.7% protein content 65%, 58.1% and 55.9%. Fat content 11.3%, 18.2% and 17%, and ash content 

18.5%, 22.9% and 12.6% respectively. 

 

CONCLUSION  

 

Recently, the demand of tilapia (oreochromis niolticus), Dabs (Labeo niloticus) and catfish (Clarias spp.) 

consumption increased continuously because, these fishes are of low price but, high nutrition food. It was noticed 

that clarias spp. has the highest edible meat percentage 46.75% followed by Labeo niloticus 38.82% and 

Oreochromis niloticus (33.39%), and there were significant differences (p< 0.05) among the three species.  

The results of protein contents examined were 62%, 61.5% and 61.5% for Oreochromis niloticus, Labeo 

niloticus and Clarias spp. respectively. Fat contents were 7.41%, 8.27% and 7.32% for Oreochromis niloticus, Labeo 

niloticus and Clarias spp. respectively. Moisture contents were 6.7%, 7.5% and 7.5% for Oreochromis niloticus, 

Labeo niloticus and Clarias spp. respectively. Ash contents were 5.90%, 6.05% and 6.85% for Oreochromis 

niloticus, Labeo niloticus and Clarias spp. respectively.  

When comparing protein contents of the three fish species it was found that Labeo niloticus and Clarias spp. 

have equal protein contents, but Oreochromis niloticus has different percentage. Moreover it was found that Labeo 

niloticus and Clarias spp. have equal Moisture contents. Also it was found that the three fish species have different 

fat contents with the highest level for Labeo niloticus followed by Oreochromis niloticus and the least level for 

Clarias spp. 
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ABSTRACT: The study was conducted to assess the effect of Hyacinth beans on the performance of broilers, for a 

period of 47 day feeding trial. In addition to basal control (A), another treatment diets were formulated to have 

Hyacinth beans at 15% (B, C) without or with enzyme additives and 20% (D, E) without or with enzyme additives. 

A total of 150 unsexed Ross 308 chicks were randomly distributed to 5 dietary treatments, with 5 replicates (6 

birds per rep) Feed and water were offered ad- libitum. Results illustrated that, feed intake (P ≤ 0.01), weight 

gain (P ≤ 0.01), FCR (P ≤ 0.05), PER (P ≤ 0.01) and dressing percentages (P ≤ 0.01) were negatively affected by 

Hyacinth beans inclusion levels (15%, 20%). Neither the processing method practiced for Hyacinth beans nor the 

enzyme additives were able to improve the performance of broilers better than or comparable to that of basal 

control broiler diet. The results as well revealed that, treatment diets of 15% Hyacinth beans displayed better 

performance than 20% level for all of the parameters measured including the dressing percentages and internal 

organs relative weight. 

Keywords: Hyacinth Beans, Processing, Broilers Performance 
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INTRODUCTION 

 

The cost of feed concentrates for livestock is increasing The Organization for Economic Co-operation and 

Development (OECD and FAO, 2010), and the unavailability and scarcity of animal origin protein in adequate 

quantities, makes the use of protein rich legumes to be essential alternatives in poultry nutrition (Akanji, 2002). 

Legumes beans could be an important source of proteins for countries having short supplies of animal proteins. 

However, due to high competition and demands for these sources of protein rich legumes, specially, groundnut 

cake (GNC) and soybean meal (SBM), unfortunately, conventional sources have become in short supply and 

oftentimes unavailable. That is, therefore, call for adoption of some new unconventional feed ingredients which 

have comparable nutrients potential as the conventional ones. Hyacinth beans which is a leguminous plant is not 

eaten very frequently by human, thus, has the potential to become an important protein source for animals. But 

legume beans, including Hyacinth beans, may contain many anti-nutritional factors, such as haemagglutinin, 

trypsin inhibitors, saponins, phytic acids, tannins, alkaloids and polyphenolic compounds that could impart negative 

effects on digestion and performance (Huisman, 1995; Beric et al., 1997). Different processing facilities as soaking, 

boiling, roasting, germination and fermentation are commonly practiced to alleviate the negative effects of these 

anti-nutritional factors (Kperegbeyi and Onwumere, 2007; Ani and Adiegwu, 2005). Further reports showed that, 

the availability of sulphur amino acids (SAA) was - 18.6% in raw beans and about 40-68% in thermally processed 

beans (Wu et al., 1996).  

Mostly, grain legumes were shown to contain relative concentrations of non-starch polysaccharides (NSP) 

which are resistant to endogenous enzyme digestion in the alimentary tract (Choct et al., 1996; Choct, 1997). 

Therefore, enzyme mixture supplements which can digest (NSP) are likely to increase the metabolizable energy and 

protein values of grain legumes (Hew et al., 1995). The use of supplementary enzymes in lupin diets for poultry has 

met with varying degrees of success in improving animal performance and nutrient utilization (Brenes et al., 1993a, 

2002).  

The objective of this work is to investigate the influence of intensively processed two levels of Hyacinth beans 

and dietary enzyme enhancement on the performance of broilers. 

http://www.science-line.com/index/
http://www.science-line.com/index/
http://www.ojafr.ir/main/
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MATERIALS AND METHODS 

 
Site and Housing  

The experiment was carried out in the Faculty of Veterinary Medicine University of Khartoum. In an open 

sided housing system, a twenty-five pens of about 100 cm width and length and 90 cm height, were constructed for 

the experiment of iron posts and wire netting. Five inch thick layer of dry wood shavings was laid as bedding 

material. 

 

Experimental birds and Duration 

One hundred and fifty unsexed day old chicks (Ross 308) were randomly selected out of 500. Chicks were 

purchased from Coral Company after having been vaccinated against Marek’s disease. Twenty five groups of six 

chicks each, of approximately comparable weights were randomly distributed to five dietary treatments, hence, 

each treatment included five replicate, (30 birds per treatment). During the first four days adaptation, chicks were 

fed ad libitum on basal diet. Then the five experimental diets were randomly assigned to the experimental units, 

where chicks were fed on treatment diets for six weeks (5th - 47th day-old). Chicks were vaccinated against Gumboro 

at 14, 20, and 26 days old and against Newcastle disease at 7th and 20th day old.  

 

Hyacinth beans processing  

Hyacinth beans were firstly cleaned, mixed, submerged in water in 200 liter capacity plastic container for 48 

hour with seeds to water ratio of 1/10 (w/v), and then boiled for 30 min. Water change was every 24 h and before 

boiling process. Thereafter, grains were sun dried for 72 h and milled to particle size of I mm. Hyacinth beans were 

then analyzed for proximate composition according to the standardized method VDLUFA 4th Ed. (Naumann et al., 

2004). It was reported by Osman (2007), that soaking and cooking of presoaked Hyacinth beans has a good 

potential for improving the nutritional value by the reduction it caused in anti-nutritional factors. 

 

Experimental diets 

Five isocaloric and isonitrogenous experimental diets were made ready to meet the requirements of broilers 

as stated by (NRC, 1994). In addition to basal control diet (A) without Hyacinth beans, four experimental diets were 

composed to contain (150g/kg) and (200g/kg) of the processed Hyacinth beans, either with or without enzymes 

additives as follow: 
1. Diet (A) Control, neither containing Hyacinth beans nor enzyme. 

2. Diet (B) contains 150 g/kg of Hyacinth beans without enzyme. 

3. Diet (C) contains 150 g/kg of Hyacinth beans with enzyme.  

4. Diet (D) contains 200 g/kg of Hyacinth beans without enzyme. 

5. Diet (E): contains 200 g/kg of Hyacinth beans with enzyme.  

Dietary ingredients including Hyacinth beans of the Rongai type (brown in color) were purchased from the 

local market and veterinary centers. The enzyme (BERGAZYM0 P) which was used as additive, is a multi-enzyme 

with a high content of pentosanase, contains Endo-1, 4-ß-Xylanase, with 6.000 in EPU/g(= Endo Pentosanase 

Units), also it has side activities as Cellulase, Alpha-Amylase, Protease and Hemicellulase.  

Proximate composition of raw and presoaked boiled Hyacinth beans is illustrated in Table 1, percent 

composition of dietary ingredients, calculated and determined analysis of the experimental diets according to AOAC 

(1990) are presented in Table 2. On weekly basis, average feed intake and live body weight for all treatment groups 

were measured using a digital electronic balance. Then data records were taken for feed intake, weight gain, feed 

conversion ratio (F.C.R), protein efficiency ratio (P.E.R) and mortality rate. The technical efficiency of Hyacinth beans 

treatment diets (15 & 20) [(B&C)&(D&E)] % without or with enzyme additives was calculated as percentages of 

feed consumption and carcasses weight of the control dietary group (A). Samples of birds per treatments (15 birds/ 

treatment) by ending the experiment were individually weighed and killed by cervical dislocation, and weights of 

carcasses and some of the internal organs were recorded for computing dressing and relative weights of internal 

organs. 
 

Table 1 - Proximate Composition of Raw and Processed Hyacinth beans (% DM). 

Composition 
Raw 

Hyacinth beans 

Soaked and  Boiled 

Hyacinth beans 
Dry matter1,2 93.30 88.90 

Crude protein (CP)1 23.40 25.70 

Ash1 3.73 2.20 

Ether extract (EE)3 0.92 2.12 

Crude fiber (CF)3 10.20 11.50 

NFE 4 61.80 58.50 
 1Values are averages of three determinations, 2DM on fresh basis, 3Values are averages of two determinations, 4Values are calculated by difference as 

following: NFE = 100 – (Moisture+ Ash + CP + EE +CF) 
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Table 2 - Composition of experimental diets containing processed Hyacinth beans 

                               

                            Treatments 

 

Ingredient 

Hyacinth beans, % 

0 (A) 15 (B) 15 (C) 20  (D) 20 (E) 

Enzyme (mg/kg) 

0 0 25 0 25 

Sorghum 54.25 52.80 52.80 45.20 45.20 

Groundnut cake 23.00 17.21 17.21 17.64 17.64 

Sesame cake 5.58 8.00 8.00 7.59 7.59 

Hyacinth beans 0 15 15 20 20 

Wheat Bran 7.70 0.00 0.00 0.00 0.00 

Super concentrate 1 5 5 5 5 5 

Di- calcium 0.70 0.75 0.75 1.48 1.48 

Oyster shell 0.26 0.00 0.00 0.22 0.22 

Salt 0.20 0.20 0.20 0.20 0.20 

Lysine 0.12 0.03 0.03 0.29 0.29 

Methionine  0.09 0.01 0.01 0.18 0.18 

Vegetable Oil 2.90 0.80 0.80 2.00 2.00 

Vit. + Min2 0.20 0.20 0.20 0.20 0.20 

Calculated analysis      

ME (Kcal/Kg) 3155.23 3153.94 3153.94 3155.50 3155.50 

CP% 22.82 22.81 22.81 22.82 22.82 

Crude fibre% 5.14 5.27 5.27 5.60 5.60 

Ca% 1.05 0.96 0.96 1.19 1.19 

Av. Phosphorus% 0.45 0.44 0.44 0.57 0.57 

Lysine% 1.23 1.04 1.04 1.28 1.28 

Methionine% 0.51 0.41 0.41 0.57 0.57 

Meth. + Cystine 0.77 0.63 0.63 0.78 0.78 

Determined analysis      

CP% 23.20 23.10 22.60 22.85 23.50 

Crude fibre% 5.10 5.20 5.20 5.25 5.25 

EE% 4.50 4.00 4.50 3.00 4.50 

Ash% 6.25 7.50 7.35 7.00 6.25 

NFE% 56.45 56.20 57.20 58.40 57.00 

1Supplied the following per kg = 40% CP, 2100 kcal ME, 2% C.F, 10% Ca,4% P, 12% lysine and 3 % methionine. 2Supplied the following per kg of the diet: 

Vitamin A15000 IU, Vitamin D3 3000 IU, Vitamin B1 2 mg, Vitamin B2 5.5 mg,  Vitamin B12 0.01 mg, D- Calcium pantothenate  10 mg, Vitamin E 5 mg,  Vitamin K 

3 mg, Niacine 25 mg, Ethoxyquin 10 mg, Manganese oxide 32.26 mg,  Cobalt sulphate 0.57 mg, Zinc oxide 2.5 mg and Ferro carbonate 40.64 mg.  

 
 

Experimental Design and Statistical Analysis 

The experiment was conducted following completely randomized design. Data were subjected to analysis of 

variance according to (Steel and Torrie, 1980). Treatment means were separated using Duncan multiple range test 

(1989). 

 

RESULTS AND DISCUSSION 

 

The Chemical analysis of raw and processed Hyacinth beans revealed a slight increase in crude protein, fiber 

and fat content due processing, similar to previous finding by Ragab et al. (2010, 2012). The two stage processing 

method used was based on positive findings previously mentioned by Osman (2007) ,who referred to reduction in 

Trypsin inhibitor activity of Hyacinth beans by 6.3% due soaking and by 66.7% due cooking. And a decline in phytic 

acid by soaking for 22.19%, and by cooking for 44.85%.  

As illustrated in Tables 3 and 4, birds on control groups consumed the highest (P ≤ 0.01) feed, whereas those 

on both of 20% Hyacinth beans diets D&E consumed (P ≤ 0.01) the lowest feed. The group on enzymic 15% 

Hyacinth beans (C) consumed more feed (P ≤ 0.01) than those on non-enzymic 15% Hyacinth beans diet (B). As 

outlined in Table 5, the overall feed consumption of diets B, C, D and E was lowered by about 19.17%, 13.24%, 

33.87% and 36.79% as compared to consumption of control group. 

This clear reduction in feed consumption due increasingly Hyacinth beans is in harmony with the finding of 

Abeke (2008) in Pullets and layers when were fed on Hyacinth beans. Dousa et al. (2011) reported similar feed 

reduction due feeding on increased levels of legume concentrates. Similar feed reduction due feeding on legumes 
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beans was previously reported; an example is the high dietary levels of cooked Mucuna utilis seed meal as 

replacement for soya bean meals (Akinmutimi and Okwu, 2006). This reduction was elucidated by the authors to 

unpalatable residual effect of anti-nutritional factors, which were increasingly accumulated as the dietary level of 

test feedstuff increased. Furthermore, a reduction in feed consumption was earlier noticed when graded levels (0, 

5, 10, 15 and 20) of dietary decorticated Cajanus. cajan seeds were fed to broilers (Saeed and khadiga, 2007). 

Sundu et al. (2008), showed that, a substitution of 10-50% of copra meal (CM) depressed feed intake by about 13% 

in 30% (CM) diet and by 26% in 50% (CM). Emenalon (2004) remarked a reduction in feed consumption, when 

graded levels of Mucuna pruriens and copra seed meals were fed to broilers as starter. He attributed feed reduction 

to poisonous residual effect of Mucuna pruriens, the bulkiness, and non-starch polysaccharides (NSP) of copra 

meal. These components are considered to have negative effects on feed intake and digestibility (Naveed et al., 

1999). 

 

Table 3 - Overall performance of broilers as affected by the dietary levels of processed Hyacinth beans.  

                           Hyacinth  

                                       beans %  
 

Parameters 

 

SEM 0  

 
15  15  

 

 

 20  

 

20  

 
  Enzyme (mg/kg)   

 0(A) 0(B) 

 

25(C) 0(D) 25(E)  

Feed intake  (g/bird) 3681.39 a 2975.29 c 3194.13 b 2434.55 d 2327.13 d 60.35 

Live body weight (g/bird) 2108.41 a 1567.23 b 1611.87 b 1162.72 c 1037.20 d 42.54 

 

Body weight gain  (g/bird) 2032.42 a 1491.76 b 1534.88 b 

 
1087.19 c 960.80 d 42.32 

FCR  (g feed/g weight gain) 1.81 c 2.00 bc 2.08 bc 2.25 ab 2.46 a 0.09 

PER  (g B.Wt gain/g protein consumed) 2.38 a 2.17 b 2.13 bc 1.96 c 1.76 d 0.06 

Mortality (%) 6.80 0.00 3.40 0.00 3.40 

 
2.84 

a, b Means in the same raw with different superscripts were significantly different; Values are means of 5 replicates, 6 birds each, (n = 30); SEM =standard error of 

treatment means. 

 

Table 4 - Performance parameters of broilers as affected by dietary levels of processed Hyacinth beans 

Item 

Live body 

weight 

 (g) 

Feed intake             

(g) 

Body weight gain                       

(g) 

FCR 

(g feed/g weight 

gain) 

PER 
 (g weight gain/g 

protein consumed) 

Hyacinth beans      

15% 1589.55 a 3084.71 a 1513.32 a 2.04 b 2.15 a 

20% 1099.96 b 2380.84 b 1023.99 b 2.36 a 1.86 b 

Enzyme      

No enzyme 1364.97 2704.92 1364.97 2.12 2.06 

Enzyme 1324.53 2760.63 1247.84 2.27 1.94 

Pooled ± SEM 23.33 23.33 23.16 

 
0.05 0.03 

    

Probability 

   

 
Source of variation      

Hyacinth beans % 0.0001  0.0001 0.0001 0.0001 0.0001 

Enzyme 0.399 0.406 0.382 0.176 0.102 

H.beans% × enzyme 0.087 0.024 0.086 0.553 0.286 
a, b Means in the same column with different superscripts were significantly different; Values are means of 5 replicates, 6 birds each, (n = 30); SEM =standard error 

of treatment means. 

 

The significant increase in overall feed intake of enzymic (15%) Hyacinth bean was noticeable; it was 

contrary to that of enzymic 20% Hyacinth beans. Enzymes were known to improve the feeding value of feedstuffs, 

and their action might be affected by many factors, including environment, the amount of enzyme in the reaction 

and the interactions between enzymes and other substances (Choct, 1996; Kumar et al., 1997).  

Control group A achieved the distinguished weight gain (P ≤ 0.01), whereas, the lowest (P ≤ 0.01) one was for 

both of 20% Hyacinth beans groups D&E. Birds on 15% Hyacinth beans diets B&C showed non-significant (P ≥0.05) 

difference to each other for overall weight gain and final body weight.  

The inferiority viewed for weight gain as the dietary level of Hyacinth beans raised, could be attributed to 

several reasons as; the reduction in feed intake due to residual toxic components affecting palatability (Aletor, 

1997). Tannins are known to bind dietary proteins and digestive enzymes into complexes, which are then not 
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readily digestible (Melansho et al., 1987). Phytin as well is thought to chelate certain macro and micro minerals; it 

can form complexes with divalent cations, thereby reducing bioavailability of Ca, Cu, Fe, Mg and Zn (Smith and 

Annison, 1996). This in turn might distress different metabolism processes due to minerals lack, resulting in a 

consequential growth depression (Aletor and Fasuyi, 1997).  

Cyanide detoxification route, particularly in monogastrics is through Cyanide Thiocyanate sulphur-transferase 

(Rhodenase pathway) which requires organic sulphur donors in the form of Methionine and Cysteine. This 

precipitate methionine deficiency in an otherwise balanced diet (Aletor and Fasuyi, 1997); it might be this 

deficiency which resulted in poor growth rate. One or combined reasons from the above-mentioned ones might 

have negatively led to the depressing performance of broilers fed on the processed Hyacinth beans diets. 

Birds on control diet A demonstrated the best FCR, whereas, birds on 20% Hyacinth beans diet (D&E) 

exhibited the poorest FCR. The inability of Hyacinth beans treatments to express similar FCR as shown for control 

group could be attributed to low feed consumption or low digestibility of these diets. It was stated by McDonald et 

al. (1994), that better utilization of feeds (FCR) depends on its digestibility, which rely mainly on its chemical 

composition. 

Enzyme additives at 20 % Hyacinth beans failed to modify FCR. The effect might be explained on basis of low 

feed utilization at 20 % level, due to decreased digestibility caused mainly by increased cumulative residual effect 

of anti-nutritional factors (ANFs), as reported earlier with soybeans by Scott et al. (1976). Concerning overall protein 

efficiency ratio PER, birds on control diet A, achieved the best PER (P ≤ 0.01) compared with Hyacinth beans 

treatment groups B, C, D and E. The lowest PER was recorded for the group on enzymic 20% Hyacinth beans diet E. 

Low values of PER with increased Hyacinth beans levels could be interpreted, as reported earlier by (Emenalon et 

al., 2007; Ani and Omeje, 2007). Those authors showed that, toxic components, mainly anti-trypsin and 

chymotrypsins inhibit protein and energy utilization of birds. They are protease inhibitors, in the efficient utilization 

of legumes proteins. 

There was no significant (P ≥ 0.05) difference in mortality rate between treatment groups. Similarly as the 

results with Hyacinth beans obtained by Abeke et al. (2008), which refer to lack of serious health hazards due 

feeding on treatments, an indication of somewhat appropriate processing of 30 minutes boiling at 100°C to the 48 

hour soaked Hyacinth beans. 

 

Table 5 - Technical efficiency of feeding broilers on dietary levels of processed Hyacinth beans  

Treatment 
Overall feed 

consumption (g) 

Feed consumption 

technical efficiency (%) 
Carcasses weight (g) 

Carcasses weight 

technical efficiency (%) 

A(standard) 3681.39 a 100 % 1614.86 a 100% 

B 2975.29 c 80.83% 1235.39 b 76.50 

C 3194.13 b 86.76% 1240.42 b 76.81 

D 2434.55 d 66.13% 958.70 c 59.37 

E 2327.13 d 63.21% 857.19 c 53.08 

SEM ±60.35 -- ±40.69 -- 

a, b Means in the same column with different superscripts were significantly different; Values are means of 5 replicates, 6 bids each, (n = 30); SEM =standard error 

of treatment means. 

                                 

Table 6 - Effect of dietary levels of processed Hyacinth beans on dressing percentages and internal organs 

relative weights of broilers. 

                             Hyacinth  

                                          beans %  

 

 

Parameters 

0  

 

    15     15  

 

 

   20  

 

20  

 

 

  
Enzyme (mg/kg) 

  

    

0 0 25 0 25 

(A) (B) 

 
(C) (D) (E) 

Dressing % 75.88 a 69.47 b 70.52 b 66.56 c 65.78 c 0.90 

Viscera % 

 

10.19 c 13.50 b 13.09 b 16.32 a 16.56 a 0.53 

Heart % 0.41c 0.46bc 0.42c 0.49 ab 0.52a 0.02 

Liver % 1.97 b 2.28 ab 2.15 ab 2.48 a 2.44 ab 0.15 

Gizzard+ Proventriculus % 3.67 b 3.96 b 3.92 b 4.78 a 5.02 a 0.22 

Pancreas % 0.19 c 0.29 b 0.29 b 0.34 a 0.35 a 0.02 

 
a, b Means in the same raw with different superscripts were significantly different; Values are means of 15 bird samples (n = 15); SEM =standard error of 

treatment means. 
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Table 7 - Effect of dietary levels of processed Hyacinth beans on dressing percentages and internal organs relative 

weights of broilers. 

Item 
Dressing  

(%) 

Viscera 

(%) 

Heart 

(%) 

Liver  

(%) 

Gizzard+ 

Proventriculus (%) 

Pancreas  

(%) 

Hyacinth beans 

15% 70.00 a 13.30 b 0.44 b 2.21 b 3.94 b 0.29 b 

20% 66.17 b 16.44 a 0.50 a 2.46 a 4.90 a 0.35 a 

Enzyme 

No enzyme 68.02 14.91 0.47 2.38 4.37 0.31 

Enzyme 68.15 14.83 0.47 2.30 4.47 0.32 

Pooled SEM 0.45 0.29 0.01 0.09 0.12 0.01 

 
 

Source of variation 

   

Probability  

   

     

Hyacinth beans level 0.0001 0.0001 0.0001 0.157 0.0001 0.0001 

Enzyme 0.883 0.887 0.903 0.605 0.665 0.749 

H. Beans× enzyme 0.309 0.576 0.083 0.803 0.559 0.714 

 
a, b Means in the same column with different superscripts were significantly different; Values are means of 15 birds samples (n = 15); SEM =standard error of 

treatment means. 

 

Carcasses and non-carcasses components evaluation   

Data for dressing percentage and internal visceral organs relatives’ weights is illustrated in Tables 6 and 7. 

Treatment groups on control diet demonstrated the superiority (P ≤ 0.01) for dressing percentages. Birds on 20% 

Hyacinth beans diets D&E showed lower (P ≤ 0.01) dressing compared to those on 15% diets B&C. As outlined in 

Table 5; carcasses of B, C, D and E groups when compared to control were lessened by 23.5%, 23.19%, 40.63% 

and 46.92% respectively.  

The low dressing percentages of the Hyacinth beans groups is in parallel to their carcasses and live body 

weights. The high dressing for control group implies that. Hence, dietary Hyacinth beans were negatively affected 

the dressing percentage. Regarding viscera relative weights, birds on Hyacinth beans, chiefly 20% level, showed 

higher viscera relative weights compared to control groups. The same pattern of notable increase was applied as 

well to pancreas. Lower heart relative weight was noticed with control and both of 15% Hyacinth beans (B&C) 

groups, oppositely, birds on 20% Hyacinth beans exhibited the highest one. The same remark was witnessed before 

by Abeke (2008) when another cultivar of Hyacinth beans was fed to broilers. 

Birds on all Hyacinth beans treatments showed non-significant (P ≥0.05) difference for lower liver relative 

weights. Birds on both of 20% Hyacinth beans displayed (P ≤ 0.05) high relative weight for gizzard plus 

proventriculus. The high relative weights noticed with Hyacinth beans treatment groups for the internal organs as 

(pancreas, liver and gizzard plus proventriculus) confirm the interpretation of Omeje (1999) for an occurrence of 

somewhat hypertrophy and increased weights of internal organs. This was due to their increased activity in the 

production of proteolytic enzymes, to make-up for reduced availability of proteins and energy from Hyacinth beans, 

because of the presence of anti-nutritional factors. On the other hand, liver action in detoxifying the inherent toxins 

may lead to their enlargement. As shown in Table 7, Hyacinth beans level is the major factor (P ≤ 0.01) which 

negatively affected internal organs relative weights. Yet no noteworthy effects were traced for enzyme additives or 

its interaction with Hyacinth beans level.  

 

CONCLUSION 

 

The results obtained confirm the priority of the unconventional groundnut cakes as plant protein source when 

compared with the studied Hyacinth beans in this work. A search for alternative processing methods or for cultivars 

of Hyacinth beans fewer in anti-nutrients and better in nutrients profile may contribute to reduce the dependence 

on the conventional groundnut cake. 
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