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ABSTRACT 
 

The study was conducted to determine the effect of Avocado (Persea americana) seed meal on organ weights and serum 

lipid levels of broiler chickens. The seeds were chopped with a kitchen knife into smaller sizes, soaked in cold water 

for 24hours, sundried for 7 days (4-5hours) and then ground into a fine powder. The meal was incorporated into broiler 

diet at 0%, 0.5%, 1.0% and 1.5% respectively. A total of one hundred and twenty day old chicks were divided into four 

groups (T1, T2, T3, T4) and each was fed the experimental diet for eight weeks in a Completely Randomized Design 

(CRD) arrangement. Each group was replicated three times with ten birds per replicate. Data collected included the 

weights of the internal organs such as Liver, Heart, Gizzard and the Spleen, Serum lipid parameters such as TC, TG, 

HDL, LDL, CR, CL and HCO3. Data collected was subjected to One Way Analysis of Variance. Result showed that 

higher Liver, Heart, and Spleen weight was observed for birds fed with 1.5% Avocado seed meal than others. Gizzard 

recorded no significant different (P>0.05). There was no significant different (P>0.05) recorded in serum lipid levels 

except for Creatinine and Bicarbonate. Birds in the control group recorded higher values of creatinine than the birds in 

the dietary treatment groups. Higher HCO3 levels was recorded for birds fed with 1.0% Avocado seed meal. 
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INTRODUCTION 

 

Animal protein is essential for human health and 

development but it's availability for human consumption 

especially in developing countries has a mirage 

(Omoikhoje, 2017). Animal protein shortage is responsible 

for the incidence of malnutrition in the diets of the 

populace. The problem of animal protein production 

shortage in Nigeria is attributed to the fact that the human 

population is growing at 2.8% per annum while that of 

animal population is growing at 1.8% per annum (Ilu et al, 

2016). The high cost of animal production in Nigeria has 

led to the demand of animal protein to be higher than 

supply. Meanwhile, poultry birds and their by-products 

have been considered to be one of the options in Nigeria for 

reducing the wide gap that exists between the demand and 

supply of this important animal protein.  

The poultry industry is one of the most 

commercialized (capitalized) subsectors of Nigerian 

Agriculture (Adene and Oguntade, 2006). However, the 

high cost of feed for poultry birds have led to an increase 

in the purchasing price of these birds and their by-products 

which makes it impossible for some individuals to afford it 

thereby causing an impediment on the increase in animal 

protein supply. The demand for eggs and poultry meat has 

significantly increased in recent years across large parts of 

the country, due to the high population growth in Nigeria. 

Poultry meat has been regarded as the second largest global 

food commodity (Manning, 2007). High cost of feed 

ingredients, disease outbreak, inadequate knowledge, lack 

of mechanized crop production and the non-existence of 

mixed crop/livestock farming accounts for deficit 

(Ahamefula, 2000). Hence the need for the development of 

unconventional feed stuff to be used to produce cheap feed 

ingredients and antibiotics is necessary. Nutrition is the most 

important consideration in poultry industry and its survival 

since feeding takes 65-75% of the total of production of any 

animal. It is dependent on the availability of feed stuffs, 

which are mainly components of human food. 

In Nigeria, a good number of different herbs and plants 

part ranging from leaves meal and extracts, seeds, fruits and 

tree backs have been used in researches as alternatives tothe
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conventional feeds, feedstuffs, growth promoters and 

antibiotics. A typical example of such plant in Nigeria is 

Avocado. 

Avocados (Persea americana) are commercially 

valuable and are cultivated in tropical and Mediterranean 

climates throughout the world. They have a green-skinned 

fleshy body that may be pear-shaped, egg-shaped or 

spherical. Commercially, they ripen after harvesting. The 

consumption of Avocado is extensive globally. The waste 

generated during processing of Avocado for human 

consumption contains high concentration of bio-active 

compounds such as polyphenols. Rodriguez - carpenaet al 

(2011) stated that the rich polyphenolic content in avocado 

is responsible for high antioxidant and antimicrobial 

bioactivity. In addition, avocado contains flavonoids that 

have been reported to exert high antibacterial activity 

capable of combating various resistant bacterial strains. 

Also, polyphenols can assist in the prevention of several 

chronic diseases that emanate through the presence of free 

radical including hypertension, inflammatory disorders, 

cardiovascular disorders and diabetes etc. Avocados have 

been used as animal feed. The source of avocado waste feed 

to animals arises through dismissed fruit that are meant for 

human consumption; however, due to lack of adherence to 

certain commercial standards and industrial processes, the 

seeds and skin are discarded (Achilonu et al., 2018).  

Research has shown that Avocado seed contains 

Carbohydrate, protein, vitamins and minerals and also some 

phytonutrients which are essential nutrients for broiler birds. 

This study is expected to evaluate the effect of this seed on 

organ weights and serum lipid levels of broiler. 

The study is to evaluate the effect of Avocado seed on 

the serum lipid levels and organ weights of broiler. 

 

MATERIALS AND METHODS 

 

Location and duration of the study 

This experiment was carried out at the poultry unit of 

the University of Port Harcourt Research and 

Demonstration Farm Choba, Rivers State. The campus is 

situated at Choba, off East-West Road, Port Harcourt and 

is at latitude 4.89437°N, longitude 6.91053°E and 16m 

altitude, having an average temperature of 28°C (82.40°F). 

The experiment lasted for a period of eight weeks.  

 

Experimental Animals and Design 

One-hundred-and-twenty-day old broiler chickens 

(cobb breed) were used for this experiment. The birds were 

randomly distributed into 4 dietary treatment groups (T1, T2, 

T3 and T4) containing a total of 30 birds in each treatment 

group, each treatment was replicated 3 times with 10 birds 

per replicate. The birds were housed in a deep litter system. 

 

Management of experimental birds 

The birds were raised in an intensive system of 

management. Feed and water was given to the birds ad 

libitum. Other management practices such as vaccination, 

cleaning, washing of feeders and other sanitation practices 

were carried out throughout the period of the experiment. 

 

Experimental diet 

The Avocado seed was purchased  from fruit sellers at 

mile 1 fruit market, Port Harcourt, Rivers State, Nigeria. 

The seeds were chopped into smaller sizes with kitchen 

knife, soaked in cold water for 24 hours and then Sun-dried 

for 7 days (4-5 hours per day) in order to reduce the anti-

nutritional factor contained in the seed   and then ground to 

a fine powder. The avocado seed meal (ASM) was stored 

in an air tight container to avoid contamination. The 

Avocado seed meal was then incorporated into the broiler 

feed at an inclusion rate of 0% for T1 (which is the control 

treatment), 0.5% for T2, 1.0% for T3 and1.5% for T4 

respectively. 

 

Data collection 

At the end of the 8weeks, 3 birds per replicate were 

randomly selected and the birds were starved for 12 hours, 

stunned, weighed, slaughtered and allowed to bleed 

completely. Thereafter, they were scalded, de-feathered, 

dissected and eviscerated to obtain organ weights using 

sensitive scale. The organ includes, the gizzard, liver, heart 

and spleen. Blood samples were collected and taken to the 

laboratory for analysis of the serum lipid levels. 

 

Statistical Analysis 

All the data collected were analysed using Analysis of 

Variance (ANOVA), and significant means separated using 

the Duncan Multiple Range Test (SPSS 2010). 

 

RESULTS AND DISCUSSION 

 

Organ weights 

Table I below shows the effect of avocado seed meal 

on the organ weights of broiler. The result obtained are 

significantly different (P<0.5) except for gizzard. In the 

liver, treatment 4 had higher significant value (28.67±2.33) 

whereas treatment 1 which is the control treatment had the 

least significant value (19.33±2.18). The heart showed a 

significant different (P<0.05) as it increases across the 

various treatments from treatment 2, treatment 1, treatment 

3 and treatment 4 with the highest mean value (11.33±0.33). 

No significant different (P>0.05) was recorded in the 

Gizzard. However, a significant different was recorded in the 

spleen with treatment 4 having the highest mean value 

(4.00±0.57) and treatment 1 and 2 having the least mean 

value (1.33±0.33). There was a significant effect (P<0.05) of 

avocado seed on the weight of the liver. T4 which had the 

highest inclusion level of avocado seed showed a higher 

weight gain of the liver with a mean value as (28.67±2.33). 

This result showed that the inclusion of avocado seed 

powder has an effect on the weight of the liver. The heavier 

value of liver could be as a result of tannin in the feed that 

produces toxicity causing inflammation of and friable liver. 

Koong et al., (1985) and Bond et al., (1989), reported that 

heavier values of organs probably indicate hypertrophy. A 

number of natural compounds have been reported for their 

antioxidant effect (Masood et al., 2013). Tannins have 

capacity to act as powerful antioxidants, scavenge free 

radicals, terminating oxidative reactions and chelation of 

transition metals inhibition of pro-oxidative enzymes 

(Yilmaz and Toledo, 2004). 

A significant effect (P<0.05) was observed in the heart 

as it increased with increasing levels of the dietary 

inclusion of avocado seed. The higher the inclusion levels 

of the seed, the higher the weight of the heart. Excess 

weight of the heart causes a change in the heart that makes  
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Table 1: Experimental composition of broiler chicken starter diet 

Ingredients T1 
(0%) 

T2 
(0.5%) 

T3 
(1.0%) 

T4 
(1.5%) 

Yellow maize 46.00 45.50 45.00 44.50 
Palm-kernel cake 7.00 7.00 7.00 7.00 
Soyabean meal 15.50 15.50 15.50 15.50 
Groundnut cake 13.00 13.00 13.00 13.00 
Fish meal 7.25 7.25 7.25 7.25 
Wheat bran 4.50 4.50 4.50 4.50 
Bone meal 3.00 3.00 3.00 3.00 
Methionine 0.50 0.50 0.50 0.50 
Lysine 0.50 0.50 0.50 0.50 
Vitamin/mineral 2.50 2.50 2.50 2.50 
Salt 0.25 0.25 0.25 0.25 
Avocado seed meal (ASM) 0.00 0.50 1.00 1.50 
Total 100 100 100 100 
Proximate analysis (%)     

Dry matter 90.94 90.75 90.76 90.75 
Crude protein 18.38 17.50 18.38 16.63 

Ash 20.22 17.62 20.08 15.78 
Ether extract 2.26 2.14 2.12 2/04 
Crude fibre 7.95 7.20 7.30 7.00 
Nitrogen free Extract 42.13 46.29 42.88 49.34 
ME (Kcal/kg) 2950 3000 3010 2990 

 
Table 2: Experimental composition of broiler chicken finisher diet 

Ingredients T1 
(0%) 

T2 
(0.5%) 

T3 
(1.0%) 

T4 
(1.5%) 

Yellow maize 47.50 47.00 46.50 46.00 
Palm-kernel cake 8.50 8.50 8.50 8.50 
Soyabean meal 14.25 14.25 14.25 14.25 
Groundnut cake 11.00 11.00 11.00 11.00 
Fish meal 6.50 6.50 6.50 6.50 
Wheat bran 5.50 5.50 5.50 5.50 
Bone meal 3.00 3.00 3.00 3.00 
Methionine 0.50 0.50 0.50 0.50 
Lysine 0.50 0.50 0.50 0.50 
Vitamin/mineral 2.50 2.50 2.50 2.50 
Salt 0.25 0.25 0.25 0.25 
Avocado seed meal (ASM) 0.00 0.50 1.00 1.50 
Total 100 100 100 100 
Proximate analysis (%)     

Dry matter 90.70 90.72 90.75 90.70 
Crude protein 18.38 17.00 16.21 15.75 
Ash 18.16 19,01 20.50 22.10 
Ether extract 2.87 2.93 3.04 3.13 
Crude fibre 7.28 6.50 6.79 7.06 
Nitrogen free Extract 43.96 45.08 44.00 42.51 
ME (Kcal/kg) 3020 3100 3078 3050 

 
it to work harder to send blood to the cell. Also, heavy 
weight of the heart may cause health issues which includes 
high blood pressure, high cholesterol etc. This is in line 

with Bawa et al., (2006) and Abu and Tanimowo (2012), 
who reported that larger organs are attributed to anti 
nutritional factors.  

The inclusion levels of avocado seed powder had no 

significant effect (P>0.05) on the weight of the gizzard, it 
can be clearly pointed out that feeding avocado seed up to 
1.0% in the broiler ration had no adverse effect on the 
gizzard. Also the non significant effect on the weight of the 
gizzard across the treatment groups could be attributed to 

the hepatoprotective ability of some phytochemical 
constituents contained in avocado seed. 

A significant effect (P<0.05) was also observed 
among the group. An increase in the inclusion rate of 

avocado seed from 0-1.5% resulted in a linear increase in 
the weights of the spleen.  

Table 3: The effect of Avocado Seed meal on the Organ weights 

of Broilers 

Parameter T1 T2 T3 T4 

Liver 19.33±2.18b 26.00±1.00a 23.67±2.03ab 28.67±2.33a 

Heart 6.33±1.33b 6.00± 1.15b 10.00±1.00a 11.33±0.33a 

Gizzard 40.67±0.88 50.67±6.74 51.33±4.67 62.00±11.01 

Spleen 1.33±0.33b 1.33±0.33b 2.00±0.57b 4.00± 0.57a 
abMean within the same row with different Superscripts are 

significantly different (P<0.05). 

 
Table 4: The effect of Avocado Seed meal on the Serum lipid 

levels of Broilers   

Parameter T1 T2 T3 T4 

CR 93.33±0.88a 82.33±1.45b 72.33±1.45d 77.67±1.45c 

CL 98.67±3.28 90.00±5.86 101.00±4.93 91.00±2.65 

HCO3 24.00±1.54b 28.67±1.33ab 31.33±3.53a 27.33±0.67ab 

TC 4.63±0.18 4.93±0.14 3 .97±0.66 4.60±0.26 

TG 0.85±0.05 0.89±0.17 0.81±0.18 1.06±0.11 

HDL 2.64±0.31 2.56±0.37 2.00 ±0.27 2. 22±0.71 

LDL 1.96 ± 0.29 2.11±0.72 1.92±0.55 1.75± 0.35 

CR=Creatinine, Cl=Chloride, Hco3=Bicarbonate, TC=Total 

Cholesterol; TG =Triglycerides, HDL=High Density Lipoprotein, 

LDL=Low Density Lipoprotein. 

 

Serum lipid levels 

Table 4 below shows the result of serum Lipid Levels 

of broiler. There were no significant different observed 

"except" for creatinine and bicarbonate. From the result 

above, it is observed that treatment 1 which is the control 

treatment had higher significant value (P<0.05) with mean 

value as (93.99±0.88) and treatment 3 had lesser mean 

value (72.33±1.45) for creatinine. There was no 

significant different (P>0.05) observed in chloride. In 

bicarbonate, a significant different (P<0.05) was recorded 

with treatment 3 having a higher mean value (31.33±3.53) 

and treatment 1 having the least mean value (24.00±1.54). 

There were no significant different (P>0.05) recorded in 

total cholesterol, triglycerides, high-density lipoprotein 

and in low-density lipoprotein. 
A significant effect (P<0.05) was shown in creatinine 

levels. It was observed that T1 which is the control group 
had a higher value than the other treatment groups where 
the dietary treatment was included. This implies that 
inclusion of avocado seed regulates the production of 
creatinine in the blood serum. Creatinine is a chemical 
waste molecule generated from muscle metabolism. The 
kidneys maintain blood creatinine level within a normal 
range. It is possible that the feeding of avocado seed 
stimulates the liver and the kidneys to function more 
efficiently. Higher values than the normal indicates kidney 
malfunction. The regulation of serum creatinine helps to 
improve organ functions.  

A significant effect (P<0.05) was shown on the serum 
bicarbonate level. A more significant effect was observed 
in T3 where the avocado seed was added at an inclusion 
rate of 1.0%. This shows that the diet was more effective in 
T3 than other treatment groups especially T4 which had the 
highest inclusion rate (1.5%) of the avocado seed. 

There was no significant effect (P>0.05) observed in 

TC, TG, HDL, LDL and Cl levels. This indicates that the 

inclusion of avocado seed in broiler diet up to 1.5% had no 

negative effects on the parameters. Also, it can be said that 

the non-significant effect of avocado seed could infer that 

the serum lipid levels were within safety limits for broilers 

in the experiment  
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Conclusion and application  

From the result, it can be concluded that Avocado seed 

meal can be included in broiler diets up to 1.5% inclusion 

level without any adverse effect on their serum lipid levels.  

Further research should be conducted to determine 

further effect of this seed on total cholesterol, 

Triglycerides, high-density lipoprotein and low-density 

lipoprotein levels of broiler. 
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