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Abstract 

A 28-day feeding trial was conducted to evaluate the effect of varied levels of frog meal as a replacement for full fat 
soybean on the haematology and serum biochemistry of finisher broilers. One hundred and forty-four (144) day old 
broilers were allocated to four dietary treatments containing 0%, 25%, 50%, and 100% of frog meal (FML). Each 
treatment had thirty-six (36) birds, divided into three (3) replicates of twelve (12) birds. Observed results showed 
significant differences (P<0.05) in all the haematological parameters except MCH, MCHC and Lymphocyte with birds in 
treatment four (100%FML) showing improved levels of haematological indices. Significant differences (P<0.05) were 
also observed for total protein, globulin, all the blood serum parameters except the values for cholesterol. Values 
observed for both the haematology and serum biochemistry of the birds showed that frog meal significantly improved 
their values without having any negative effect on the health of the birds when compared to the control. Results from 
the feeding trial showed that full fat soybean could be replaced replaced with frog meal up to 100% without any negative 
implication on the health of the birds.  
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1. Introduction

Poultry industry constitutes an important agricultural enterprise in terms of profitability and quick returns on capital 
invested. The industry also plays a major role in protein production from the livestock sub sector of the national 
economy. According to [1], birds constitute over 90% of the current national livestock population and are of appreciable 
economic and social value to the investors and consumers. Poultry products which are sold contribute about 15% to 
the annual income of a typical poultry producing household [2].  

The poultry industry is not without its own challenges. Given the increasing number of people venturing into poultry 
business and the consequent high demand for commercial feeds, there is increasing tendency for feed manufacturers to 
produce substandard feeds especially as the quality control agencies in Nigeria are either less concerned or non-
functional [3]. However, the prices of conventional energy and protein sources like maize, soybean, fishmeal etc. 
continue to soar and is becoming uneconomical to use them in poultry feed formulations [4]. This therefore necessitates 
the search for cheaper feedstuff to continue to be very central to the research efforts of animal nutritionist in the tropics 
rising from the critical need to find alternative feed ingredients that can substitute for more conventional feedstuffs 
which are not only very expensive but are more badly needed for human feeding [5]. 

Fish meal and soybean are two of the most popular proteins used in feed production, they are gotten from animal and 
protein sources respectively. Fish meal is very common as it is believed to be the main source of protein in poultry diet 
because of its high level of methionine and lysine. However, the high cost of fish meal among other several poultry feed 
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ingredients made animal nutritionists venture into research on other unconventional available animal feed source that 
is closest to fish meal and relatively unacceptable to humans [6]. It has been observed that demand for fish meal 
significantly exceeds availability [7], this is also a major problem affecting the use and availability of soybean.  

The increasing world price of soybean due to competition between food and biofuel industries has reduced its 
availability for poultry feeding. There has been increased research interest into alternative cheap protein sources for 
poultry feeding necessitating utilization of non-conventional feed resource [8]. Consequently, [9] advocated harnessing 
the potentials of good quality and relatively inexpensive feed ingredients as replacement for the more expensive 
conventional feed ingredients. 

Some non-conventional protein sources that had been used in poultry nutrition are: Sun-dried shrimp waste meal [10] 
and locally processed fish waste meal. Other sources of animal protein that are sparingly used are blood meal, meat 
meal and recently frog meal [11].  

Frog meal is a nutrient-rich by-product, with a composition similar to that of fish, protein (65- 71%), fat (7-17%) and 
ash (13-24%) [12]. It is high in digestible nutrient [13] and can be fed to poultry as replacement for fish meal because 
of its quality in biological value.  

With the threat of a global food crisis looming large, it is very important to source for alternative feed ingredients which 
are not as expensive or in huge demand as the conventional ones and does not compromise the performance and health 
of the birds. It is based on this premise that this research was carried out, to assess the effect of using frog meal as a 
partial replacement of full fat soybean on the haematology and serum biochemistry of broilers. 

2. Materials and methods 

2.1. Experimental Site 

The feeding trial was conducted in the Poultry Unit of the Livestock Teaching and Research Farm of Prince Abubakar 
Audu University, Anyigba. Anyigba is situated between Latitude 7º 15’ and 7º 29’N of the equator and Longitude 7º 11’ 
and 7º 32’ E of the Greenwich meridian and with an average altitude of 420metres above the sea level. Anyigba town 
falls within the tropical wet and dry climate region of the Guinea savanna, with average annual rainfall of 1600mm and 
daily temperature range of about 25 ºC - 35 ºC [14]. 

2.2. Experimental Diets 

Table 1 Gross Composition of Experimental Diets Containing Frog Meal for Finisher Broilers (%) 

Ingredients T1(0%FML) T2(25%FML) T3(50%FML) T4(100%FML) 

Maize  35.10 35.10 35.10 35.10 

Full fat Soybean 26.00 19.50 13.00 0.00 

Frog meal        0.00 6.50 13.00 26.00 

Maize offal 23.50 23.50 23.50 23.50 

Bone meal 2.50 2.50 2.50 2.50 

Lysine  0.15 0.15 0.15 0.15 

Methionine  0.25 0.25 0.25 0.25 

Premix  0.25 0.25 0.25 0.25 

Salt 0.25 0.25 0.25 0.25 

Total  100.00 100.00 100.00 100.00 

Calculated analysis     

Crude protein (%) 21.42 23.28 25.14 28.86 

M.E.(Kcal/kg) 2962.15 2993.90 3025.64 3089.13 
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The dried frogs were ground and stored in airtight containers pending the time of its use as a partial replacement for 
soybean. Four experimental diets were compounded while the soybean were partially replaced at 0%, 25%, 50% and 
100% with the frog meal. These were designated as T1(control), T2, T3 and T4 respectively as presented in Table 1. 

2.3. Experimental birds and design  

One hundred and forty-four (144) 7-day old unsexed Arbor Acre broiler chicks were used for the experiment. The birds 
were allotted to four (4) diets (0%, 25%, 50% and 100% frog meal. These were designated as T1 (control), T2, T3 and 
T4 respectively). Each treatment had thirty-six (36) birds, with each treatment having three (3) replicates of twelve 
(12) birds. The feeding trial was for a period of twenty-eight (28) days.  

2.4. Data collection 

At the end of the feeding trial (28 days), blood samples were collected from randomly picked birds in the various 
replicates representing each treatment, through the wing web using sterile disposable needles and syringes. The blood 
samples were collected into well labeled bottles containing ethylene diamine tetra acetic acid (EDTA) anti-coagulant for 
haematological profile evaluation. Another set of bottles without anticoagulant were used to collect another set of blood 
samples for evaluation of serum metabolites. Haematological parameters evaluated were packed cell volume (PCV), red 
blood cell count (RBC), white blood cell count (WBC), haemoglobin (Hb), neutrophils, lymphocytes, mean corpuscular 
volume (MCV), mean corpuscular haemoglobin concentration (MCHC), and mean corpuscular haemoglobin (MCH). 
Serum biochemical parameters evaluated were total protein, globulin, creatinine, albumin, urea, aspartate amino 
transferase (AST) and alanine amino transferase (ALT). 

2.5. Statistical Analysis  

All data obtained were subjected to Analysis of Variance (ANOVA) using Statistical Package for Social Sciences (SPSS) 
version 16. Fisher’s Least Significant Difference (LSD) was used to separate significantly different (P< 0.05) means. 

3. Results 

The haematology of finisher broilers fed diets containing frog meal as a replacement for full fat soybean is presented in 
Table 2. 

The results showed significant (p<0.05) variation in most of the parameters analyzed except for MCH, MCHC and 
lymphocytes where no significant (p>0.05) differences were observed. The values of PCV, Haemoglobin, White blood 
cell, red blood cell, mean corpuscular volume, and neutrophils ranged from 26.67%(0%FML)-
31.33%(100%FML),8.13g/dl(0%FML)-10.38g/dl(100%FML), 179.68x109/l(25%FML)-215.17x109/l (50%FML), 2.35 
x1012/l (0%FML)-2.41 x1012/l(25%FML), 114.17fl(0%FML)-122.50fl(25%FML), 2.17 x109/l (25%,100%FML)-3.50 
x109/l (50%FML) respectively. 

Table 2 Haematology of Finisher Broilers Fed Diets Containing Frog Meal 

Parameters T1(0%FML) T2(25%FML} T3(50%FML} T4(100%FML) SEM LOS 

PCV (%) 26.67c 29.50b 30.67a 31.33a 0.68 * 

Hb (g/dl) 8.13b 9.83a 10.23a 10.38a 0.33 * 

WBC (x109/l) 219.50a 179.68c 215.17b 215.83b 1.70 * 

RBC (x1012/l) 2.35c 2.41b 2.48a 2.49a  0.02 * 

MCV(fl) 114.17b 122.50a 124.33a 125.83a 9.16 * 

MCH (pg) 38.17 40.83 41.33 41.83 2.60 NS 

MCHC(g/dl) 33.02 33.32 33.30 32.85 0.87 NS 

Neutrophil (109/l) 3.00a 2.17c 3.50b 2.17c 0.12 * 

Lymphocyte (109/l) 97.00 97.83 96.67 97.83 2.37 NS 

abc: Means with different superscripts along the same row show significant difference at p<0.05, SEM: Standard error of the mean, LOS: Level of 
significance, NS: Not significant at p>0.05, *: Significant at p<0.05, PCV=Packed Cell Volume, Hb=Haemoglobin, WBC=White Blood Cell, RBC=Red 

Blood Cell, MCV=Mean Corpuscular Volume, MCH=Mean Corpuscular Haemoglobin, MCHC= Mean Corpuscular Haemoglobin Concentration 
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The serum biochemistry of finisher broilers fed diets containing frog meal as a replacement for full fat soybean is 
presented in Table 3. 

The result obtained showed significant (p<0.05) influence of frog meal on all the serum parameters except for the 
cholesterol level. The values obtained ranged from 3.07-3.96g/dl for the serum total protein, 1.39-2.12g/dl and 1.61-
1.84g/dl were obtained for the albumin and globulin respectively. Creatinine values steadily decreased significantly 
(P<0.05) across the treatments, with values ranging from 0.77(0%FML)-0.50mg/dl(100%FML). A similar observation 
was made for the alanine transaminase and aspartate transaminase levels with a steady decrease in value from 61.03 
(0%FML)-52.30μ/dl(100%FML) and 10.01(0%FML) to 9.44μ/dl(100%FML) respectively. 

Table 3 Serum Biochemistry of Finisher Broilers Fed Diets Containing Frog Meal 

Parameters  T1(0%FML) T2(25%FML) T3(50%FML) T4(100%FML) SEM LOS 

Total Protein (g/dl) 3.07c 3.29b 3.43b 3.96a 0.26 * 

Globulin (g/dl)  1.39c 1.61b 1.82ab 2.12a 0.30 * 

Albumin (g/dl) 1.68b 1.68b 1.61b 1.84a 0.13 * 

Creatinine (mg/dl) 0.77a 0.63ab 0.54b 0.50b 0.06 * 

ALT (iu/dl) 61.03b 60.04b 56.12a 52.30a 2.49 * 

AST (iu/dl) 10.01c 9.65b 9.61b 9.44a 0.21 * 

Cholesterol (mg/dl) 2.56 2.51 2.62 2.60 0.27 NS 

abc: Means with different superscripts along the same row show significant difference at p<0.05, SEM: Standard error of the mean, LOS: Level of 
significance, NS: Not significant at p>0.05, *: Significant at p<0.05. ALT: Alanine amino transferase, AST: Aspartate amino transferase. 

4. Discussion 

The PCV values ranged from 26.50%-32.50% which agrees with the range of 26.0%-45.20% obtained by [15] and close 
to the range of 30%-35% reported by [16]. A low PCV is a good indicator of anaemia while a high PCV is indicative of 
dehydration or polycythemia [17]. The observed values suggest that the bird's health was not compromised by the 
inclusion of frog meal in their diets. 

Haemoglobin is directly involved in the transport of oxygen and carbon dioxide. Any drop in this ability of Hb affects 
the wellbeing of the birds [18]. The values observed ranged from 8.13 g/dl -10.38g/dl which falls within the values of 
9.43g/dl - 10.50g/dl reported by [19]. 

The RBC values obtained in the study were lower than the value ranges of 3.65 x 1012/l -3.94 x1012/l reported by [20] 
but within those observed by [18] and [21] who reported a value range of 2.6 x 1012/l -3.3 x 1012/l as the normal red 
blood cell count of domestic chickens. No sign of anaemia and its attendant symptoms were observed in the birds which 
suggested RBC and haemoglobin count were within healthy ranges which may suggest that frog meal contains sufficient 
minerals and vitamins required for red blood synthesis as the test diets contained significantly higher values than the 
control. 

Packed cell volume (PCV), haemoglobin and mean corpuscular haemoglobin (MCH) are key parameters for assessing 
circulatory red blood cells and are important in the diagnosis of anaemia. They also help as suitable indices in evaluating 
the capacity of the bone marrow to produce red blood cells in mammals [22]. The number of red blood cells in chickens 
impacts the overall conditions of the birds [23]. Consequently, the numerical increases in PCV, haemoglobin and RBC 
counts of the birds fed the test diets are an indication that the oxygen-carrying capacity of the blood was improved. 

White blood cell values range from 179.68 x 109/l -219.50x109/l, which was close to the value range of 197.03 x 109/l-
229.17x109/l reported by [8] while the neutrophils range of 2.17 x 109/l -3.00 x 109/l was within the range of 2.83 x 
109/l -3.17 x 109/l observed by [19]. 

The white blood cells are the cells of the immune system that are involved in protecting the body against infectious 
diseases and foreign invaders. If the result of the neutrophil and white blood cells are below the normal range, it implies 
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that the birds may not be able to perform its normal functions. The major function of the white blood cells and its 
differentials are to fight infections. 

The MCV, which is an expression of the average volume of individual red blood cell had a value range of 114.17fl-
125.83fl which was within the range of 97.07fl - 166.45fl reported by [24] for healthy birds. This is an indication that 
the iron intake from the diets by the birds was sufficient. 

The observed serum total protein values increased steadily across the treatments and were within the range of 
3.80g/dl-4.36g/dl reported by [25] while the albumin values ranged from 1.61g/dl-1.84g/dl which were close to the 
values of 1.55g/dl-1.70g/dl observed by [26] for healthy birds. This could be as a result of increased protein digestion 
and utilization in the chicken. [27] stated that total protein and albumin are directly responsive to protein intake and 
quality. Globulin had a value range of 1.39g/dl-1.82g/dl which was within the range of 1.15g/dl-2.85g/dl reported by 
[28]. 

Creatinine values of 0.50mg/dl-0.77mg/dl was within the ranges of 0.51mg/dl-0.66mg/dl and 0.52mg/dl-0.80mg/dl 
recorded by [29] and [30], suggesting that the nutrients were sufficient for the birds without having to draw from body 
reserve which could lead to muscle wastage. 

The concentrations of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in the blood are bio-
indicators of liver function and damage [31]. Increased levels of these enzymes are associated with liver or muscle 
damage, resulting from the body’s response to stress [32]. In this study, it was observed that the treatment groups had 
significantly lower values of both enzymes compared to the control, with T4 (100% FRM) having the least values. The 
ranges observed for ALT and AST were below those reported by [33] and [18]. This therefore suggests that T4 (100% 
FRM) improved the liver functions.  

5. Conclusion 

Haematological and serum biochemistry parameters showed that the birds fed the treatment diets generally showed 
significantly improved values when compared to the control diet, without showing any deleterious effect on the health 
of the birds. 

Based on the results observed in this experiment, frog meal can be used to completely replace (100%) full fat soybean 
in the diets of finisher broilers without compromising the health of the birds. 

Compliance with ethical standards 

Acknowledgments 

The authors wish to Acknowledge the management of Prince Abubakar Audu University, Anyigba, for the provision of 
the facility at the Livestock Teaching and Research Farm, we also appreciate its technical staff for their kind support. 

Disclosure of conflict of interest 

All authors declare no conflict of interest exist. 

Statement of ethical approval 

The research was conducted in accordance with the ethical standard of the institution. 

References 

[1] Olerede BR. (2005). Non-conventional feed stuffs in poultry Nutrition Trans-Akab Ltd. Sokoto Nigeria.  

[2] Olukosi JO and Abraham OO. (2008). Introduction to Agricultural production economics, principles and 
Application. Abuja, Nigeria G. U Publications 3rd edition, p 112. 

[3] Esonu BO and Bamgbose ABJ (2006). The effects of replacing maize with cassava peel meal on performance of 
weaned rabbits. Nigerian Journal of Animal Production, 20,80-85. 



GSC Biological and Pharmaceutical Sciences, 2023, 25(03), 061–067 

66 

[4] Joo ST, Kim GD, Hwang YH and Ryu YC. (2013). Control of fresh meat quality through manipulation of muscle 
fiber characteristics. Meat Science, 95(4), 828-836. 

[5] Dafwang II and Damang P. (1995). Rice offal in finishing diets of broilers. Journal of Animal Production Research, 
16(182), 131-139. 

[6] Fanimo AO, Mudama E, Umukoro TO and Oduguwa OO. (2016). Substitution of frog Meal for Fish Meal in Broiler 
Chicken Rations. Trop Agric (Trinidad). 73, 210-205.  

[7] Barlow SM. (2000). Fishmeal and fish oil: Sustainable feed ingredients for aqua- culture. The Global Aquaculture 
Advocate 3(2), 85–86.  

[8] Oyewole BO, Rotimi EA, Anthony FO, and Adewumi J (2017). Performance and Blood parameters of Starter 
Broilers fed Diets Containing Cashew Pulp Meal. FUDMA-Journal of Agriculture and Agricultural Technology, 
3(1), 87-92 

[9] Hossain MH, Ahammad, MU and Howlider MAR. (2003). Replacement of fishmeal by broiler offal in broiler diet. 
International Journal of Poultry Science, 2(2), 67-72. 

[10] Oduguwa OO, Fanimo OA, Olayemi O and Oteri N. (2004). The Feeding Value of Sun- Dried Shrimp Waste- Meal 
Based Diets for Starter and Finisher Broilers. Arch. de Zootec, 53(201), 87-90. 

[11] Achionye-Nzeh GC, Ogidiolu O and Salami S. (2003). Effects of Dietary Inclusion of Rana esculenta on the Growth 
of Clarias anguillaris L. J. Agric. Res. Dev., 2, 120-121.  

[12] Tokur B, Gurbuz, RD and Ozyurt G. (2008). Nutritional composition of frog (Rana esculanta) waste meal. 
Bioresource Technol., 99 (5), 1332-1338. 

[13] Islam MA, Hossain MD, Balbul SM and Howlider MAR. (1994). Unconventional Feeds for Broilers. Indian Vet. J., 
71 (8), 775-780. 

[14] Ifatimehin OO, Musa SD and Adeyemi JO. (2011). Managing land use Transformation and land surface. 
Temperature change in Anyigba Town, Kogi State Nigeria. Journal of Geography and Geology, 1, 77-85. 

[15] Okunlola DO, Akande TO, Nuga HA, Adebiyi OA and Ojedele TS. (2015). Haematological and Serum Characteristics 
of Broilers Birds Fed Diets Supplemented with Varying Levels of Selenium Powder. Journal of Biology, Agriculture 
and Healthcare, 5(1), 107-110. 

[16] Fayeye TR, Adeshiyan AB and Olugbani, AA. (2005). Egg Trait, Hatchability and early growth Pertormance of the 
Fulani-Ecotype Chicken livestock. Research for Rural Development p. 456. 

[17] Campbell TW. (2013). Processing the avian haematologic sample. Avian Haematology. 8:9. 

[18] Oyewole BO, Joseph MA, Muhammed K, Mameh CH and Salihu AK. (2022). Assessment of the performance and 
blood parameters of starter broilers fed soybean cheese residue diets. International Journal of Agricultural 
Economics, Management and Development 10(1) 

[19] Iyaode II, Oyewole BO, Adesola MA and Anjorin GO. (2020). Performance and haematology of broiler strains 
(cobbs and arbor-acre) fed ginger (Zingiber officinale) based diet at the early phase. GSC Biological and 
Pharmaceutical Sciences, 11(01), 197–206.  

[20] Tijani LA, Akanji AM, Agbalaya K and Onigemo M. (2015). Haematological and serum biochemical profiles of 
broiler chickens fed diets containing moringa leaf meals. Journal of Tropical Agriculture, Food, Environment and 
Extension, 14(3), 7-11. 

[21] Iheukwamere FC, Herbert U, loeje MU and Onyekwere M. (2007). Physiological' Response of West African Dwarf 
Does to Progesterone Injections: Haematology and Serum Biochemistry. Proceedings of the 32nd Annual 
Conference of the Nigerian Society for animal Production (WAP), p. 79-82. 

[22] Chineke CA, Ologun AG and Ikeobi CON. (2006). Haematological parameters in rabbit breeds and crosses in 
humid tropics. Pakistan Journal of Biological Sciences, 9(11), 2102-2106.  

[23] Mitruka BM, Rawnsley HM and Vadehia BV. (1977). Clinical biochemical and haematological reference values in 
normal experimental animals. Masson Publishing USA Inc. 272. 

[24] Ameen SA, Adedeji OS, Akingbade AA, Olayemi TB, Oyedapo LO and Aderinola OA. (2007). The effect of different 
feeding regimes on heamatological parameters and immune status of commercial broilers in derived savannah 
zone of Nigeria. Proceeding of the 32nd annual conference of the Nigeria Society for Animal Production (NSAP), 
p. 176-178. 



GSC Biological and Pharmaceutical Sciences, 2023, 25(03), 061–067 

67 

[25] Ashom S, Tuleun, C and Carew, S. (2016). Sereum biochemical indices of finisher broiler chickens fed diets 
containing unprocessed and variously processed Roselle (Hibiscus sabdarifa L.) seed. Nigerian Journal of Animal 
Science, 18(2), 356-363. 

[26] Okpe AA and Abdulfatai T. (2022). Serum biochemistry of broiler chickens fed different levels of pawpaw leaf 
meal (PLM) in the diet. GSC Biological and Pharmaceutical Sciences, 19(02), 233–238. 

[27] Eggum BO. (1989). Protein metabolism in farm animals, evaluation, digestion, absorption and metabolism. 
Oxford science publications, Deutscher, LandwirtscaftsVerlag, Berlin, p.1-25. 

[28] Adegoke AV, Abimbola MA, Sanwo KA, Egbeyale LT, Abiona JA, Oso AO. and Iposu SO. (2018). Performance and 
blood biochemistry profile of broiler chickens fed dietary turmeric (Curcuma longa) powder and cayenne pepper 
(Capsicum frutescens) powders as antioxidants. VET ANim science, 6, 95–102.  

[29] Ebegbulem VN. (2018). Haematological and biochemical indices of broiler chickens fed ginger Zingiber officinale) 
based diets. Ife Journal of Agriculture, 30(2),1-7 

[30] Ahutu IA, Amana OC, Oyewole BO and Abdulhamid AA. (2022). Effect of using alkaline solutions in maize 
treatment on the serum biochemistry of broilers. Proceeding of the 47TH annual conference of the Nigeria Society 
for Animal Production (NSAP), p. 539-542. 

[31] Yildirim EI, Yalchinkaya M, Kanbur MÇ and Oruc E. (2011). Effects of yeast lucomannan on performance, some 
biochemical parameters and pathological changes in experimental aflatoxicosis in broiler chickens. Révue de 
Médicine Vétérinaire, 162, 413–420 

[32] Lumeij JT. (2008). Avian Clinical Biochemistry. In: Kaneko JJ, Harvey JW and Bruss ML, Eds., Clinical Bio-
chemistry of Domestic Animals, 6th Edition, Academic Press, San Diego, 839-872. 
http://dx.doi.org/10.1016/B978-0-12-370491-7.00030-1 

[33] Ashom SA, Tuleun CD and Carew SN. (2016). Serum biochemical indices of Finisher Broiler Chickens fed diets 
containing unprocessed and variously processed Roselle (Hibiscus sabdariffa L.) seeds Nigerian Journal of. 
Animal Science, (2), 356 – 363. 


