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Carcass Characteristics, Hematology, Serum 
Chemistry, and Enzymes in Broiler Chickens 

Fed Maggot Meal as a Protein                   
Substitute for Fishmeal 

Mbiba H. F. α, Etchu K. A. σ & Ndamukong K. ρ 

Abstract- Conventional protein sources used in poultry farming 
are extensively competed for, by livestock and humans 
leading to high prices and reduced returns. Focus on better 
utilization of available alternative feed resources with little or no 
negative impacts on the health of broilers and consumers is 
useful. The objective of this research was to assess the 
performance of carcass characteristics, hematology, serum 
chemistry, and enzymes in broiler chickens fed maggot meal 
as a protein substitute for fishmeal. 225 Tropical Broc day old 
chicks brooded for two weeks and fed the control diet, were 
distributed in a completely randomized block design with five 
treatments and three replicates each consisting of the starter 
and finisher phases and the experiment conducted for eight 
weeks. Diets were compounded with maggot meal (MM) 
replacing FM at 0%, 25%, 50%, 75% and 100%. On the last 
day of week 8, 30 birds, 2 from each replicate, were randomly 
selected and weighed, each bird slaughtered and allowed to 
bleed for 2 minutes while blood samples collected from one 
bird per replicate were put into 2 tubes (one with EDTA and the 
other without) for studies of Hb, WBCS and RBCs, total 
protein, albumin, and globulin, AST and ALT. Dressed, 
eviscerated, carcass parts, liver, and gizzard, weights were 
taken. Then averages from each replicate statistically analyzed 
for any significant differences. Results showed better carcass 
characteristics and lower amounts of WBCs in the treatment 
groups with maggot meal, stable values of RBCs and Hb, no 
defined trend in variations of total protein, globulin, and 
enzymes studied between the various treatments. Given that 
broilers with the best carcass characteristics performance 
were those with 100% maggot meal inclusion and that 
physiological parameters were not deviated from normal 
values in birds fed experimental diets, it can be concluded 
from this study that maggot meal can completely replace fish 
meal at 5% in broiler feed for better carcass characteristics, 
and a stable physiological profile.  
Keywords: maggot meal, hematology, serum chemistry, 
enzymes, carcass characteristics.  
 
 
 
 

  
  

  
  

  
  

 
 

I. Introduction  

roiler production is one of the main areas in 
animal farming that involves quite a large section 
of the population either skilled or unskilled. One 

important advantage in this is the fact that poultry meat 
is very rich in unsaturated fatty acids as against 
saturated fatty acids. Both turkey and chicken have 
about 30% saturated fatty acids, 43% monounsaturated 
fatty acids, and 22% polyunsaturated fatty acids. The 
ratio is a clear indication that poultry meat may stand a 
better position as a more healthful alternative for red 
meat (Encyclopaedia Britannica, 2014). Notwithstanding 
there are some challenges in areas of nutrition, health, 
and management (Awoniyi, 2004). Feeding alone 
accounts for 60-70% of the total production cost in 
modern poultry production systems (Smith, 1990; 
Church, 1991; Wilson and Beyer, 2000). Conventional 
protein sources used are extensively competed for, by 
other livestock and humans (Gadzirayi et al., 2012), 
thereby leading to very high prices and reduced returns. 
Any attempt to improve commercial poultry production 
and increase its efficiency, therefore needs to focus on 
better utilization of alternative but available feed 
resources. Knowledge of nutritional characteristics of 
these feeds and optimal levels of inclusion in rations and 
optimum combination of ingredients is useful 
(Kamalzadeh et al., 2008). Competition for conventional 
protein sources has prompted researchers to embark 
on research for alternatives like MM that are cheaply 
available and comparable to FM. The crude protein 
content of maggots is high (39-63%) (Aniebo and Owen, 
2010) and akin to that of fish meal (Veldkamp et           
al., 2012).  

Even though MM may reduce competition 
between man and other livestock, there is very high 
need to investigate its health implications in broiler and 
humans as well the effects on performance of broilers 
(Awoniyi, 2004). A study of the carcass characteristics, 
blood indices and enzymes should correlate the benefits 
of MM as a protein source in poultry feed vis-à-vis the 
physiological status of the birds. The study of these 
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physiological parameters will serve to bridge the gap as 
work done in Cameroon on this aspect is scanty.  

II. Materials and Methods  

a) Study area  
The study was carried out at Muyuka           

Agro-Industrial Farm situated between latitudes 4⁰16ʺ 
and 4⁰23ʺN and longitudes 9⁰21ʺ and 9⁰28ʺE in the 
fourth agro-ecological zone of Cameroon (AEZ IV). 
Muyuka on the windward side of mount Cameroon, 
experiences very high temperatures ranging from 25°C 
during the rainy season (March to September) to about 
30°C in the dry season (October to March). The climate 
is typical of the equatorial type. The monthly rainfall 
ranges between 9.2mm to 374.1mm, the lowest realized 
in January while the heaviest is in August.  

b) Birds  
Two hundred and twenty-five Tropical Broc  

day-old broilers used for the experiment fed on the 
control diet (Table 1) during the brooding period of two 
weeks. Coal pots provided heat supplementation and 
prophylactic measures employed. Daylight served as 
the main lighting source during the day and electric 
current at night; lanterns served as the illuminating 
source in cases of power outage.  

c) Experimental design  
The trial used a completely randomized block 

design (CRBD) in which two weeks old chicks were 
randomly allocated to 5 treatments, each containing 45 
birds; and each treatment had three replicates with 15 

birds each. Diets formulated using maggot meal (MM) 
substituted fishmeal (FM) at graded levels; 0%, 25%, 
50%, 75% and 100% at both the starter and finisher 
phases. Mineral and vitamin premixes customary to 
poultry production, oyster shell, salt, and bone served 
as complements (Tables 1 and 2).  

Birds lived on deep litter while enjoying natural 
ventilation, Feed, and water ad libitum. Broiler starter, 
23% crude protein, sustained for four weeks followed by 
broiler finisher, 19% crude protein from the end of the 4th 
week till slaughter (8th week).  

d) Ration formulation for experimental diets  

The feed ingredients used in this study 
included: Yellow maize, fishmeal, maggot meal, 
groundnut cake, kernel cake, soybean cake, wheat 
bran, and premixes. Proximate analysis gave crude 
protein and ME values for maggot meal while the 
nutrient master plan (livestock feeds) provided those    
for other ingredients. Levels of inclusion of protein    
(maggot meal and fishmeal) and energy sources to 
meet the protein and energy requirements were 
manipulated using Pearson’s Square method and the 
various percentages calculated as indicated in Tables 1 
and 2 with the help of a nutrient master plan which gave 
the protein and energy contents of each ingredient.  

After all the ingredients were measured and put 
together at the same spot on the cardboard paper, they 
were mixed with the hand, making at least three 
complete

 
turns to ensure proper mixing, and then put 

into bags with treatment labels. 
 

Table 1: Percentage inclusion levels and chemical composition of experimental diets for broiler                                           
starter (weeks 1-4) 

Ingredients 
Treatment Composition 

Control (T0,
 0%) 

 
T1 (25%) T2 (50%) T3 (75%) T4 (100%) 

Maize 
Soya bean cake(SBC) 
Fishmeal (FM) 
Maggot meal (MM) 
Groundnut cake (GNC) 
Palm kernel cake (PKC) 
Wheat bran (WB) 
Premix 
Bone meal (BM) 
Salt 
Oyster shell 
 

48.00 
12.50 
5.00 
0.00 

17.00 
5.00 

10.50 
0.75 
0.50 
0.25 
0.50 

48.00 
12.50 
3.75 
1.25 

17.00 
5.00 

10.50 
0.75 
0.50 
0.25 
0.50 

48.00 
12.50 
2.50 
2.50 

17.00 
5.00 

10.50 
0.75 
0.50 
0.25 
0.50 

48.00 
12.50 
1.25 
3.75 

17.00 
5.00 

10.50 
0.75 
0.50 
0.25 
0.50 

48.00 
12.50 
0.00 
5.00 

17.00 
5.00 

10.50 
0.75 
0.50 
0.25 
0.50 

Total
 Crude Protein (%CP)

 Metabolizable energy 
(ME) Kcal/Kg

 

100.00
 23.20
 2882.72
 

100.00
 22.99
 2888.25
 

100.00
 22.79
 2893.78

 
 

100.00
 23.58

 2899.31
 

 

100.00
 22.37
 2904.85
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Table 2: Percentage inclusion levels and chemical composition of experimental diets for broiler                          
finisher weeks 5-8 

Ingredients 
Treatment Composition 

Control (T0 0%) T1 (25%) T2 (50%) T3 (75%) T4 (100%) 
Maize 
Soya bean cake(SBC) 
Fishmeal (FM) 
Maggot meal (MM) 
Groundnut cake (GNC) 
Palm kernel cake (PKC) 
Wheat bran (WB) 
Premix 
Bone meal (BM) 
Salt 
Oyster shell 

48.00 
9.00 
5.00 
0.00 

10.00 
15.00 
10.00 
0.75 
1.00 
0.25 
1.00 

48.00 
9.00 
3.75 
1.25 

10.00 
15.00 
10.00 
0.75 
1.00 
0.25 
1.00 

48.00 
9.00 
2.50 
2.50 

10.00 
15.00 
10.00 
0.75 
1.00 
0.25 
1.00 

48.00 
9.00 
1.25 
3.75 

10.00 
15.00 
10.00 
0.75 
1.00 
0.25 
1.00 

48.00 
9.00 
0.00 
5.00 

10.00 
15.00 
10.00 
0.75 
1.00 
0.25 
1.00 

Total 
Crude Protein (%CP) 
Metabolizable energy 
(ME) Kcal/Kg 

100.00 
19.53 

2811.57 

100.00 
19.36 

2817.10 

100.00 
19.12 

2822.63 
 

100.00 
18.91 

2828.16 
 

100.00
 18.70

 2833.70
 

e) Carcass characteristics  
Determination of carcass characteristics took 

place on the last day of the 8th week. After recording live 
weights of 30 randomly selected birds, two from each 
replicate, we slaughtered each bird and allowed to 
bleed for about two minutes before putting in hot water 
for almost a minute to soften the skin for easy plucking. 
Dressed weight represented the bulk after removal of 
the shanks, crop, entrails and other organs. The carcass 
parts consisted of head, neck, wings, breast, back, 
thigh and drumstick.  

We discarded entrails and weighed eviscerated 
birds, livers, gizzards, and carcass parts. Then averages 
from each replicate statistically analyzed for any 
significant differences between treatments.  

f) Studies of hematological parameters, serum 
chemistry, and enzymes  

Studies of hematological parameters 
(hemoglobin, white and red blood cells), serum 
chemistry (total protein, albumin, and globulin), and 
enzymes (aspartate amino-transaminase and alanine 
amino-transaminase) were carried out at the end of the 
experiment. Blood was collected at the time of slaughter 
for carcass analysis into 30 tubes from 15 birds; fifteen 
tubes had the anticoagulant ethylene diamine tetra-
acetate (EDTA) to prevent clotting, and the rest of the 
cylinders had no anticoagulant. Two hoses (one with 
EDTA and the other without the anticoagulant) were 
used to collect blood from one bird per replicate.  

g) Method of data processing and analysis  
Data were organized in Microsoft Office 

      Excel Version 2010 and analyzed using SPSS 17.0 
(SPSS Inc, 2008). Data screened for exploration using 
Kolmogorov Smirnov and Shapiro Wilk tests revealed 
that the data departed from the normal distribution. The 
non-parametric test, notably Kruskal Wallis test, was 
then used to compare groups for significant differences 

(Nana, 2012) and the Dunnett T3

 
test used for paired 

comparisons. We took measurements of central 
tendencies and dispersion, presented the data using 
statistical tables and charts, and discussed at the 95% 
CL (Alpha=0.05). 

 

III.
 Results and Discussion

  

a)
 

The chemical composition of experimental diets 
 

Table 3 reveals a drop in the CP value of 
analyzed components for all the treatments, except for 
the 100%

 
MM. There was a reasonable increase in ME 

values, especially in 75% and 100%
 
MM. 

 
 

Table 5 shows a drop in the crude protein 
content of the control and 25%

 
MM and a slight increase 

in the rest of the analyzed feed composition compared 
to the calculated feed composition. There was a 
considerable increase in ME values of the evaluated 
components compared to the premeditated constituents 
across the treatments. 

 
 

The differences observed in the calculated and 
the analyzed compositions for both the starter and 
finisher diets may have been due to variations between 
the tabulated nutrient content values used in the 
calculations and the actual nutrient contents of the 
ingredients used in the experiment. Doing proximate 
analysis for all components before formulating and 
compounding the various feeds for the trial keeps this 
situation in check. Increase in ME with increasing 
maggot meal in the diets may be explained by the high 
fats in the maggots which release a lot of energy when 
oxidized (Adeniji, 2007). 
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Table 3: Percentage inclusion levels and chemical composition of experimental diets at the starter                      
phase (weeks 1-4) 

Ingredients Control (T0 0%) T1 (25%) T2 (50%) T3 (75%) T4 (100%) 
Maize 
Soya beans cake (SBC) 
Fishmeal (FM) 
Maggot meal (MM) 
Groundnut cake (GNC) 
Palm kernel cake (PKC) 
Wheat bran (WB) 
Premix 
Bone meal (BM) 
Salt 
Oyster shell 
 

48.00
 12.50
 5.00
 0.00
 17.00
 5.00
 10.50
 0.75
 0.50
 0.25
 0.50
 

48.00
 12.50
 3.75
 1.25
 17.00
 5.00
 10.50
 0.75
 0.50
 0.25
 0.50
 

48.00
 12.50
 2.50
 2.50
 17.00
 5.00
 10.50
 0.75
 0.50
 0.25
 0.50
 

48.00
 12.50
 1.25
 3.75
 17.00
 5.00
 10.50
 0.75
 0.50
 0.25
 0.50
 

48.00
 12.50
 0.00
 5.00
 17.00
 5.00
 10.50
 0.75
 0.50
 0.25
 0.50
 

Total
 Calculated composition

 Crude Protein (%CP)
 Metabolizable energy 

(ME) Kcal/Kg
 

100.00

 23.20
 2882.72

 

100.00

 22.99
 2888.25
 

100.00
 

 22.79
 2893.78

 
 

100.00
 

 23.58
 2899.31

 
 

100.00

 22.37
 2904.85
 

Analyzed composition
 Crude Protein (%CP)

 Metabolizable energy 
(ME) Kcal/Kg

 

20.4
 3114.9

 

18.9
 3121.7

 

 20.4
 3121.5

 
 

 20.7
 3359.8

 
 

22.4
 3205.5

 

Table 4: Percentage inclusion levels and chemical composition of experimental diets at the finisher                     
phase (weeks 5-8) 

Ingredients Control (T1 0%) T2 (25%) T3 (50%) T4 (75%) T5 (100%) 
Maize 
Soya beans cake (SBC) 
Fishmeal (FM) 
Maggot meal (MM) 
Groundnut cake (GNC) 
Palm kernel cake (PKC) 
Wheat bran (WB) 
Premix 
Bone meal (BM) 
Salt 
Oyster shell 

48.00 
9.00 
5.00 
0.00 

10.00 
15.00 
10.00 
0.75 
0.50 
0.25 
0.50 

48.00 
9.00 
3.75 
1.25 

10.00 
15.00 
10.00 
0.75 
0.50 
0.25 
0.50 

48.00 
9.00 
2.50 
2.50 

10.00 
15.00 
10.00 
0.75 
0.50 
0.25 
0.50 

48.00 
9.00 
1.25 
3.75 

10.00 
15.00 
10.00 
0.75 
0.50 
0.25 
0.50 

48.00 
9.00 
0.00 
5.00 

10.00 
15.00 
10.00 
0.75 
0.50 
0.25 
0.50 

Total 
Calculated composition 
Crude Protein (%CP) 
Metabolizable energy 
(ME) Kcal/Kg 

100.00
 

19.53 
2811.57 

100.00
 

19.36 
2817.10 

100.00 
 

19.12 
2822.63 

 

100.00 
 

18.91 
2828.16 

 

100.00
 

18.70 
2833.70 

Analyzed composition 
Crude Protein (%CP) 
Metabolizable energy 
(ME) Kcal/Kg 

17.1 
3253.4 

16.0 
3166.6 

 
20.4 

3015.7 
 

 
19.0 

3418.1 
 

20.0 
3296.6 

 b)
 

Carcass analysis 
 Table 5 indicates the effects of graded level 

inclusion of MM in broiler diets on carcass 
characteristics. Live weight, dressed weight, eviscerated 
weight, carcass characteristics and organs were all 
significantly different (P<0.001) between treatments 
except for the liver which was not significantly different 
(P>0.05). Generally, the weight of carcass parts 
increased from T0 to T4. This increase in weight agrees 
with the findings of Hwangbo et al. (2009). The general 

increase in bulk of the carcass parts with increase 
inclusion of MM in the diets may have been due to the 
live weight which also increased with increased levels of 
maggot inclusion. Agbede and Aletor (2003) found no 
significant change in all carcass characteristics and 
organs except for the relative weights of the neck and 
heart which were significantly higher in diets containing 
7.24% of gliricidia leaf protein concentrate in place of 
FM. Awoniyi et al. (2003) instead reported that equal 
replacement of FM with MM in

 
broiler chicken diet had 
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no significant effect on the relative length, breadth or 
weight of muscles of key economic importance in 
chickens. His report is similar to that of Quinton (2011). 
Amal et al., (2013), Meseret et al., (2012) and Bello et  
al., (2012) found no significant (p>0.05) differences 
between all treatments groups in Live weight, 
eviscerated weight of carcass cuts, dressing 
percentage, edible inner organs (liver, gizzard,            
and heart).  

The weight of the liver was not significantly 
different between the control and experimental diets, 
although higher (P>0.05) in treatment groups than in 
non-experimental diet. Hwangbo et al. (2009) and Okah 
and Onwujiariri (2012) also found no significance 
(P>0.05) in weight of the liver amongst treatments. This 
indifference in bulk of the liver may have been an 
indication that there was no infection in the maggot meal 
that could cause undesirable effects on the nutrition of 
broilers as indicated by Hwangbo et al. (2009) and Okah 

and Onwujiariri (2012). These results differed from those 
of Teguia et al. (2002) who obtained proportional 
increases in weights of the liver and gizzard from the 
control through treatment groups and linked it to toxicity.  
Live and dressed weights were significantly higher 
(P<0.001) in treatment groups than in control. T4 was, in 
turn, higher (P<0.001) than the rest of the treatment 
groups which didn’t differ significantly (P>0.05) between 
themselves in live and dressed weights. Eviscerated 
weight in T4 was significantly (P<0.001) higher than in 
the rest of the treatments which were, in turn, greater 
than the control though not significantly (P>0.05) 

Gadzirayi et al., (2012) using mature Moringa oleifera 
leaf meal as a protein supplement to soybean meal but 
goes contrary to the outcome of Yisa et al., (2013) who 
stated that complete withdrawal of FM implied poorer 
development of the meat yielding parts.  

Table 5: Comparison of carcass parts between treatments 

 
 

           

       
 

       
 

       
 

       
 

       
 

       
 

       
 

       
 

 
       

 

       
 

       
 

       
 

 a, b, c, d, e, f, g, h, I, j Dunnett T3: Paired comparison between treatments and within weeks; pairs with the same letter are not   
significantly different at the 0.05 Level. 

c) Hematology, serum chemistry, and enzyme studies  
The results presented in Table 6 reveal that 

there was a significant difference (P<0.001) between 
treatments in the hematological parameters, serum 
chemistry, and enzymes studied, except for albumin 
which was the same throughout the control and 

treatment groups. T2
 
recorded the lowest total protein 

and globulin and T3
 
the highest. ALT was significantly 

lower (P<0.001) in control compared to the rest of the 
treatment groups and topmost in T2, but not significantly 
different (P>0.05) from the rest of the treatment groups. 
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Carcass parts
Average Weight (Mean ± SE) g

T0 (N=24) T1 (N=24) T2 (N=24) T3 (N=24) T4 (N=24) Kruskal Wallis 
Test

Live weight (g) 1466.667±13.03 1616.667±13.003ab 1616.667±4.915ac 1666.667±34.403bc 1900.000±22.522 X2=77.517
P<001

Dressed weight 
(g) 1366.667±13.03 1483.333±17.720ab 1483.333±4.915ac 1516.667±35..441bc 1800.000±22.522 X2=69.471

P<001

Eviscerated 
weight (g) 1166.667±21.43abc 1216.667±13.003ade 1233.333±4.915bdf 1266.667±38.385cef 1416.667±13.003 X2=48.809

P<001

Head  (g) 41.840±0.236a 43.867±0.455bc 43.913±0.210bd 45.257±1.322acde 47.167±0.615e X2=34.850
P<001

Neck (g) 74.870±0.845a 79.912±0.805bc 84.153±0.299d 84.000±03.37abde 80.787±0.943ce X2=28.617
P<001

Wing (g) 126.077±2.321 136.137±2.022a 146.297±0.232b 142.663±3.145ab 167.890±1.997 X2=73.667
P<001

Breast (g) 252.380±4.603a 260.150±7.789abc 280.483±3.282bd 286.823±6.730cd 364.863±4.096 X2=67.717
P<001

Back (g) 218.307±5.862abc 220.352±3.941ade 214.233±1.086bdf 208.947±8.047cef 240.160±2.341 X2=20.117
P<001

Drumstick (g) 156.213±2.658 175.232±3.426ab 172.470±0.321ac 173.907±4.142bc 213.957±2.982 X2=65.450
P<001

Thigh (g) 170.117±2.789abc 174.413±3.178ade 173.470±0.908bdf 187.540±7.708cefg 197.750±2.706g X2=29.750
P<001

Liver (g) 38.587±1.310abcd 41.147±0.368aefg 41.737±0.296behi 39.483±1.409cfhj 41.643±0.459dgij X2=10.483
P=.033

Gizzard (g) 44.847±0.185a 47.523±.556bc 43.090±0.696a 49.005±1.121bd 47.4467±.284cd X2=31.167
P<001

different. The above findings agree with those of 



Table 6: Comparison of hematology, serum chemistry, and enzyme parameters between treatments 

 
 

      

       
 

       
 

       
 

       
 

       
 

       
 

      
 

 

      
 

 
 a, b, c, d, e, f, g, h, I, j Dunnett T3: Paired comparison between treatments and within weeks; pairs with the same letter are not 
significantly different at the 0.05 Level.  

  ALT= Alanine Amino-Transaminase, AST= Aspartate Amino-Transaminase, RBC= Red Blood Cell, WBC= White Blood Cell,  
Hb= Hemoglobin.  

RBC and WBC were low in T1 and T2 and 
highest in T0 and T4 respectively. Generally, the values of 
WBC presented in this study (0.800×103-1.667×103/L) 
are very low compared to those (2.35×106-3.39×106/L) 
reported by Nworgu et al. (2007) using fluted pumpkin 
leaf extract. The low WBC in this report is an indication 
of the absence of infections in these birds, supporting 
the fact that MM caused no health hazards. RBCs 
reported by Nworgu et al. (2007) were higher than those 
in this study, the highest (2.237×106/L) being the 
control, even though not significantly different from the 
rest of the treatment groups. The range of RBCs 
obtained in this study falls within the range for broilers 
(1.5 to 4.5 x 106 cells/μL) as stated by Martinho (2012). 
Hemoglobin was higher (P<0.001) in control than in the 
treatment groups which did not differ (P>0.05) amongst 
themselves, but generally it was still higher than the 
value (8.22g/dl) obtained by Orawan and Aengwanich 
(2007) for broiler chickens. However, these values fell 
within the normal range of 7-13g/dl (Bello et al., 2012). 
Total protein values in this experiment were high surely 
as a result of higher levels of globulin. Total protein 
range (3.10-3.70g/dl) and globulin (1.10-1.40) reported 
by Nworgu et al. (2007) are far lower than those 
obtained in this study (30.667-34.667g/dl and         
29.667-34.333g/dl respectively). AST was lowest in T2 
and highest in T1. The values of alanine transaminase 
(ALT) reported in this study (5.333-10.333U/L) were very 
low compared to 23.00-24.84U/L obtained by Nworgu et 
al. (2007); meanwhile, aspartate transaminase (AST) 
was exceedingly higher (185.000-222.333U/L) than what 
Nworgu et al. (2007) obtained (17.000-21.110U/L). The 

exceptionally high AST in this report could be the result 
of oxidative stress.  

IV. Conclusion  

Conclusions derived from this study follows 
thus: Better carcass characteristics in treatments with 
maggot meal is an indication that maggot meal is not 
inferior to fishmeal. Lower amounts of white blood cells 
in the treatment groups with maggot meal than in 
control indicate the absence of any infection in the 
system attributable to MM. The stable values of RBCs 
and Hb were an indication that the birds were not 
suffering from anemia, thereby indicating that MM did 
not upset the physiological status of the birds. The 
values of total protein, globulin, and enzymes studied 
did not show any defined trend in their variations 
between the various treatments. Given that broilers with 
the best carcass characteristics performance were 
those with 100% maggot meal inclusion and that 
physiological parameters were not deviated from normal 
values in birds fed experimental diets, it can be 
concluded from this study that maggot meal can entirely 
replace fish meal at 5% in broiler feed for better carcass 
characteristics, and a stable physiological profile.  
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Parameters
Average (Mean ± SE)

T0 (N=6) T1 (N=6) T2 (N=6) T3 (N=6) T4 (N=6) Kruskal Wallis 
Test

Total protein 
(g/dl) 34.667±0.428abc 34.000±1.228adef 30.667±1.322bdg 36.333±1.095ce 32.667±0.354fg X2=11.241

P=0.024

Albumin (g/dl) 1.000±0.000 1.000±0.000 1.000±0.000 1.000±0.000 1.000±0.000 X2=0.000
P=1.000

ALT (U/L) 5.333±0.260 9.000±0.590abc 10.333±0.260a 8.333±0.098b 9.333±0.098c X2=67.419
P<001

AST (U/L) 211.333±1.722ab 222.333±2.871c 185.000±4.283 219.333±3.589acd 211.000±0.742bd X2=49.885
P<001

Globulin (g/dl) 34.333±0.491ab 33.000±1.228acde 29.667±1.322cf 35.333±1.095bd 31.000±0.450ef X2=15.509
P<001

Hb (g/dl) 13.000±0.170 11.667±0.260abc 11.000±0.170ade 11.667±0.260bdf 11.667±0.260cef X2=31.657
P<001

RBC/L (×106) 2.237±3.490×104abcd 1.400±4.500×104aefg 2.000±5.898(×104behi 1.967±9829.464cfhj 1.767±9829.464
digj

X2=81.987
P<001

WBC/L 1300.000±17.025ab 1200.000±34.050acd 800.000±128.537ce 950.000±118.260bde 1666.667±26.00
6

X2=54.345
P<001
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