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Abstract
The study was carried out to investigate the effect of mango (Mangifera indica) kernel meal
(MKM) based diets on the growth performance, haematological and biochemical parameters of
sheep. Performance of sixteen yearling West African Dwarf rams were evaluated using rice straw
as basal diet and four diets of mango kernel meal (MKM, 0, 50, 75 and 100%) as concentrate
supplements based diets. The four diets (T0, T50, T75 and T100) were fed in a completely
randomized design with four replicates to the ram at 2% of body weight, while the rice straw was
fed ad-libitum daily. As a follow up, blood parameters were screened to identify any ill effects of
MKM on the health status of the animal. There were no significant (P>0.05) differences in the
performance of the animals fed the four diets. The haematological indices of these animals were
within the normal range of sheep as reported by researchers. The biochemical indices were also
within the normal range. These are indications of no deleterious effect of MKM on the health of
the animals. It is thus concluded that MKM can be included in the diets of yearling West African
Dwarf rams without any detrimental effect on the haematology and biochemical profile of sheep.
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Introduction
Competition for conventional feedstuffs between man,
industries and monogastric animals has necessitated the need to
look for non-conventional feed materials that are cheap but high
in quality. The problem of animal protein scarcity in Nigeria
and other developing nations has attained a deplorable status
which calls for urgent remedy to avert the imminent protein
malnutrition [1]. Ruminant animals have a distinct advantage
over monogastric animals being capable of converting fibrous
organic materials that are unsuitable for human consumption,
into products of high nutritive value to man. Nutritional
constraints have been implicated as one of the major problems
militating against small ruminant production in Nigeria [2].
This is especially so during the dry season when scarcity of feed
materials exists. To salvage this nutritional problem, there is
need for utilization of other cheap and indigenous sources of
protein and energy particularly those that attract no competition
from man and other types of livestock [3]. Mango kernel, which
is not consumed by human beings, is a potential feed ingredient.
Using these non-conventional feed ingredients can or may help
reduce the cost of production, thus, reducing the cost of meat and
make it available and affordable for people to be able to increase
the animal protein content of their diets [4,5]. However, in the
use of these non-conventional feed ingredients, it is important to
assess the health status of the animals. A readily available and
fast means of assessing clinical nutritional health status of the
animals on feeding trial may be the use of blood analysis [6].
In Nigeria, presently, virtually all mango kernels are discarded
after the fleshy pulp has been eaten. Mango seeds are, thus, a
waste at present and pose an environmental pollution problem.
However, its use as a feed source may help alleviate this problem
4

[7]. The study is aimed at evaluating the growth performance,
haematological and biochemical profile of West African Dwarf
sheep fed mango kernel meal (MKM) based diets.

Materials and Methods
The experiment was conducted at the Sheep and Goat Unit of
the Livestock Teaching and Research Farm of the University
of Agriculture Makurdi in Benue State. Mango seeds were
collected during the month of May (peak of the mango ripening
season). The kernel was obtained by cutting the mature seed
open with a knife. The fresh kernel was chopped to reduce the
particle size, sun-dried until crispy (less than 10% moisture).
The dried kernel was ground in a hammer mill and used in
the formulation of the experimental diet. Four concentrate
supplements designated I, II, III and IV were formulated such
that mango kernel meal (MKM) and maize offal (MO) were
mixed at the ratios of 0:100, 50:50, 75:25 and 100:0 respectively
and used at 37% level as presented in Table 1. Sixteen (16)
yearling West African Dwarf (WAD) rams were used. The
rams were quarantined for six weeks. During this period they
were treated against all primary infections to produce a uniform
health status and were then vaccinated against Peste des
Petitis ruminante (PPR) using the PPR vaccine. The animals
were weighed and randomly allocated to four treatment diets
with four replicates i.e., each animal served as a replicate, thus
adopting a completely randomized design (CRD). The animals
were fed the experimental diets for seven days to allow for
adjustment before data collection commenced. Each animal
was fed 2% of its body weight/head/day of the concentrate
supplement from 09.00 to 12.00 hours. The animals were served
rice straw and clean drinking water ad libitum. Altogether, the
study lasted for 77 days. At the end of the experiment, blood
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samples were collected aseptical from the jugular vein of three
animals each from the four treatments which has four animals
per treatment with the aid of a 21 G needles mounted on a 5 mL
syringe. The blood samples for haematological parameters were
collected into a bottle containing ethylene diamine tetra acetic
acid (EDTA) as an anticoagulant, while the blood samples for
serological tests were collected without anticoagulant. The
uncoagulated blood samples were analysed for haematological
parameters such as Packed cell volume (PCV), haemoglobin
concentration (Hb), Erythrocyte count (RBC), Total Leucocyte
count (WBC), Neutrophils, Lymphocyte, Monocyte, Eosinophils
and Basophils by the methods. The blood meant for serological
analysis was centrifuge at 1000G for 10 minutes, after which the
serum was separated and was used for determination of Serum
total protein, Albumin, Serum glutamic oxaloacetic transminase
(SGOT) and Serum glutamic pyruvic transminase (SGPT) were
determined by the method described by Cheeshrough [8]. The
globulin concentration was obtained as the difference between
albumin and total protein. Data generated from the trial were
subjected to analysis of variance (ANOVA) using Minitab
statistical software according to operational manual [9] for
Completely Randomized Design (CRD). Significant means
were separated using New Duncan’s Multiple Range Test [10].

The results of the growth performance of sheep fed diets
containing mango kernel meal (MKM) are presented in Table 2.
All the parameters measured with the exception of mean daily
weight gain were not significantly (P>0.05) different among
the treatment. The fact that all the sheep had weight gain in the
present study indicate that MKM concentrate supplements in
different proportions was above maintenance requirement [1116]. The non-significant difference among the treatment also
indicate that the experimental diet did not pose any nutritional
stress on the animals. The results on the effect of experimental
diets on the haematological and biochemical indices are shown
in Tables 3 and 4. All the parameters measured for haematology
with the exception of PCV and Hb were significantly (P<0.05)
different among the treatments but fall within the normal range
reported by researchers for small ruminants. The erythrocyte
values ranged between (6.89 × 106/µL and 11.55 × 106/µL).
These values fall between 9.2-13.5 × 106/µL and 5.28-7.09
× 106/µL reported by Daramola et al. [14] respectively. The
leucocytes values ranged between (2.80 × 103/µL and 8.13× 103/
µL). These values fall within the values reported by Schalm et
al. [15]. The total protein from this study was higher compared

Table 1. Composition of experimental diets.
Nutrients %

T1 (0%MKM)

T2 (50%MKM)

T3 (75%MKM)

T4 (100%MKM)

Mango kernel meal (MKM)

0.00

18.50

27.75

37.00

Maize offal

37.00

18.50

9.25

0.00

Palm kernel cake

20.00

20.00

20.00

20.00

Dried brewer grain

40.00

40.00

40.00

40.00

Bone ash

2.00

2.00

2.00

2.00

Salt

1.00

1.00

1.00

1.00

Total

100

100

100

100

Table 2. Feed intake and performance of sheep fed supplemented with concentrate containing various levels of mango kernel meal.
Parameters

Dietary

SEM

T1 (0%MKM)

T2 (50%MKM)

Treatment T3 (75%MKM)

T4 (100%MKM)
226.35

84.40ns

Mean Rice straw intake (g/d)

267.28

261.57

259.57

268.03

18.75ns

Mean concentrate intake (g/d)

276.86

235.64

247.89

Mean total feed intake (g/d)

544.14

497.21

507.46

494.38

93.19ns

Mean total feed intake (g/wkg0.75)

112.28

105.22

106.47

104.71

14.45ns

Initial mean body weight (kg)

14.70

14.53

14.23

14.65

2.93ns

Final mean body weight (kg)

17.53

16.28

16.48

16.18

3.99ns

Mean daily weight gain (g)

40.47 a

25.00a,b

32.14a,b

21.78b

18.64

Feed Conversion ratio

33.39

21.20

18.68

27.62

17.61ns

Mortality

0

0

0

0

Means in the row with similar letter(s) are not significantly different at the 5% level.
ns: Not Significant; MKM: Mango Kernel Meal; SEM: Standard Error of the Mean Difference.

a,b

Table 3. Haematological parameters of sheep fed supplemented with concentrate containing various levels of mango kernel meal.
Parameters

Diets
T1 (0%MKM)

T2 (50%MKM)

T3 (75%MKM)

T4 (100%MKM)

SEM

Packed Cell Volume (%)

21.67

25.67

20.00

25.33

6.93ns

Haemoglobin Concentration (g/dL)

7.22

8.55

6.67

8.45

2.31ns

Total Erythrocyte Count (× 106/µL)

11.55a

11.55a

6.98b

11.15a

2.08

Total Leucocytes Count (× 103/µL)

8.13a

6.67a

2.80b

5.93a,b

3.24

Neutrophils (× 103/µL)

2.82a

2.25a,b

0.81b

1.70a,b

1.61

Lymphocyte (× 103/µL)

4.10a

3.02a,b

1.71b

4.05a

1.63

Monocyte (× 103/µL)

0.24a

0.11b

0.09b

0.08b

0.09

Eosinophils (× 103/µL)

0.16a

0.01b

0.01b

0.04b

0.11

Basophils (× 103/µL)

0.13a

0.00b

0.05a,b

0.06a,b

0.08

means in the row with similar letter(s) are not significantly different at the 5% level.
ns: Not significant; MKM: Mango Kernel Meal; SEM: Standard Error of the Mean Difference.

a,b
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Table 4. Serum biochemistry of sheep fed supplemented with concentrate containing various levels of mango kernel meal.
Parameters
Total Protein (g/dL)

Diets
T1 (0%MKM)
11.03

a

T2 (50%MKM)
11.17

a

T3 (75%MKM)
10.63

a,b

T4 (100%MKM)
9.33

SEM

b

1.46

Albumin (g/dL)

4.80a

4.80a

4.87 a

3.93b

0.57

Globulin (g/dL)

6.23ab

6.37 a

5.77ab

5.40b

0.92

SGOT (I.U/L)

2.80a

2.73a

2.80a

2.07b

0.40

SGPT (I.U/L)

1.53

1.60

1.57

1.67

0.37ns

means in the row with similar letter(s) are not significantly different at the 5% level.
ns: Not Significant; SGOT:Serum Glutamic Oxaloacetic Transaminase; SGPT: Serum Glutamic pyriuvic Transaminase; MKM: Mango kernel Meal; SEM: Standard Error
of the Mean Difference.

a,b

with the reported range obtained by Tambuwal et al. [17]. The
high protein is an added advantage to the animals. These results
agreed with the report of Eggum et al. [18] that total protein
contents also depend on quality and quantity of the protein
supplied in the diet [15-19].

Conclusion
This study demonstrated that MKM can be incorporated in the
sheep diet as alternative feed ingredient without negative effect
or deleterious to the health of the animals.

References
1. Ekenyen BU, Madubuike FN, Dike OF. Effect of partial
replacement of yam peel meal Dioscorea spp. for maize
meal Zay mays on performance and carcass characteristics
of finisher broiler chicks. Int J Poult Sci. 2006;5(10):942-5.
2. Ayoade JA. Poor man’s cow: sheep and goats. University of
Agriculture, Makurdi. An Inaugural Lecture Series. 2010;41.
3. Oyenuga VA. Food and feed of tropical Africa. In: Proc.
of International symposium on animal production in the
tropics. 1999;27-32.
4. Ojebiyi OO, Farinu GO, Babatunde GM, et al. Effect of
varying levels of sun dried cassava peel- blood meal mixture
(3:2) on growth performance and organ characteristics of
weaner rabbits. Journal of Animal and Veterinary Advances.
2006;5(11):886-90.
5. Olabanji RO, Ojebiyi OO, Tona GO, et al. Haematological
and serum biochemical responses of growing rabbits fed
diets containing processed mango (Mangifera indica) seed
kernel. Proc Of 14thAnn Conf of Animal Science Assoc Nig
(ASAN) held at LAUTECT, Ogbomoso, Nigeria. 14th-17th
September. 2009;270-3.
6. Olabinji RO, Farinu GO, Akinlade JA, et al. Studies on
haematological and serum biochemical characteristics
of weaner rabbits fed different levels of wild sunflower
(Tithonia diversifolia Hems A Grey) leaf- blood meal
mixture. International Journal of Applied Agriculture and
Apiculture Research. 2007;4(1&2):80-9.
7. Kareem SA. Response of albino rats to dietary levels of
mango seed cake. Journal of Agricultural Research and
Development. 2001;1(1):31-8.
8. Cheesbrough M. Medical laboratory manual for tropical
countries. EL BS Ed. 1991;465-545.
9. MINITAB. Statistical software. V.10.2 MINITAB Inc. P.A,
USA. 1991.
6

10. Duncan DB. New multiple range and multiple F-tests.
Biometrics. 1985;1-45.
11. N.R.C. Nutrition requirements of domestic animals. No.
5. Nutrition requirements of sheep (5th edn.), National
Academy Press. Washington, D.C. 1975;2-15.
12. A.R.C. Agricultural Research Council. The nutrient
requirement of ruminant farm livestock No. 2. Commonwealth
Agriculture Bureau, Slough, London. 1980;1-10.
13. Daramola JO, Adeloye AA, Fatoba TA, et al. Haematological
and biochemical parameters of West African Dwarf goats.
Livestock Research for Rural Development. 2005;17(8).
14. Anurudu NF, Ewuola EO. Haematology, Serum proteins and
weight gain of WAD goats fed varied inclusion levels of Neem
(Azadirachta indica) leaf meal. Proc 35th Conf Nig Soc For
Anim Prod 14-17th March, 2010, Univ of Ibadan, Nigeria.
15. Schalm OW, Jain NC, Carroll EJ. Veterinary haematology
(4th edn.), Lea and Febiger, Philadephia. 1986;8-21.
16. Adenkola AY, Ocheja JO, Ayoade JA, et al. Nutrients
Intake and Haematological parameters in weaner goats fed
natural pasture supplemented with graded levels of mixture
of bambaranut waste and dried burukutu spents grains
(50:50). Journal of Agricultural Science and Technology.
2009;16-19:11-9.
17. Tambuwal FM, Agale BM, Bangana A. Haematological
and Biochemical values of apparently healthy Red Sokoto
goats. Proceeding of 27th Annual Conference of Nigerian
Society of Animal Production (NSAP), March, 17-21,
FUTA, Akure, Nigeria. 2002;50-3.
18. Eggum BO. Blood urea measured as a technique for
assessing protein quality. British Journal of Nutrition.
1970;24(4):983-8.
19. Iyayi EA, Tewe OO. Serum total protein, urea and
creatinine levels as indices of quality of cassava diets for
pigs. Tropical Veterinarian. 1998;8:11-5.

*Correspondence to:
Abel IO
Department of Animal Production
University of Agriculture
Nigeria
Tel: 234445332045
Email: abelokwori@yahoo.com
J Res Rep Genet 2018 Volume 2 Issue 1

