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Abstract

Cashew is one of the indigenous bioresources in Ogbomoso, Oyo State, Nigeria. The farmers majorly harvest
the nuts for commercial purposes and exportation, while the pulp is left to waste during its season thereby
increasing environmental pollution. Therefore, a study was conducted to develop a simple method for converting
cashew pulp into animal feed using wheat offal as an absorbent. Increasing quantities of fresh cashew pulp (Cp)
were mixed with wheat offal (WO) as absorbent at the following five blend ratios (Cp: WO) 1:1 (T1), 1.5:1 (T2),
2:1 (T3) and 2.5:1 (T4) and subsequently sun-dried for 4 hours. The sun-dried samples were analyzed for their
nutrient compositions. Highest dry matter (DM) of 88.77%, 27.67% crude protein (CP), 4.95% crude fibre (CF),
3.71% ether extract (EE), 5.24% total ash. 65.66% nitrogen-free extract (NFE) and 84.22% organic matter (OM)
were obtained in blend ratio (Cp:WO) 1:1 (T1), (Cp:WO) 1.5:1 (T2), (Cp:WO) 2.5:1 (T4), (Cp:WO) 1:1 (T1),
(Cp:WO) 2.5:1 (T4), (Cp:WO) 1:1 (T1) and (Cp: WO) 1:1 (T1), respectively. The product (different blends of
Cp:WO) showed potential for use as an alternative feed ingredient, and a means of reducing Cp pollution of the
environment as well as the production of wealth from waste.
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Introduction

Seasonal changes in the palatability and nutritive value of
tropical grasses have been a major problem in livestock
production, making the need for supplementary concentrate
feeding inevitable. The high cost of conventional ingredients
(e.g.- maize) has necessitated investigations into utilization of
alternative feedstuff, recent advances in animal nutrition
and indigenous bioresources (agricultural products such
as cashew (Anacardium occidentale) pulp as non-
conventional feed sources) to improve the growth and
reproduction performance of livestock, increase food
security and nutrient intake of human, reduce cost of
production and poverty, convert waste to wealth and
create job opportunity thereby alleviating some of the
global problems facing livestock production. These
unconventional feed resources are good alternatives to
maize and possibly other feed constituents that compete
with humans for food (Wadhwa et a/, 2015).

Cashew is one of the indigenous bioresources in
Ogbomoso. The farmers majorly harvest the nuts for
commercial purposes and exportation, while the pulp is left
to waste during its season thereby increasing
environmental pollution (Honorato ef al,, 2007; Okpanachi
et al, 2016a and 2016c). The problem of waste
management due to huge amount of the by-products
generated is more severe in developing countries because
of undeveloped or non-existent processing methods for
converting such by-products into useful products
(Odeyinka et al., 2003). As a result, getting rid of the waste
poses a problem as most waste turn to pollutants due to
improper disposal method and inadequate processing
techniques and tools to convert them to useful end
products. There is always difficulty in the conversion and
processing of high-moisture agricultural products such as
cashew pulp. This difficulty arises from the longer time it
will take to sun-dry the product, the reduction in quality
and quantity, the high cost of drying equipment and
the lack of simple and appropriate alternatives

(Makinde and Sonaiya, 2010; Ahaotu and lhekoronye,
2019).

Fresh cashew pulps are highly perishable and can take up
to 1 week and above to sun-dry. They turn brown and hard
due to the effect of heat on them. Thus, there’s a need to
develop a quick method to convert such wet by-products
as cashew pulp into animal feed by combining it with
wheat offal as an absorbent.

Materials and Methods

The study was conducted at the Bioresources
Development Centre (BIODEC), Ogbomoso, Oyo State,
Nigeria. Fresh cashew fruits were obtained from the
cashew trees within the Centre. The nuts were removed
and cashew pulps were washed to remove impurities and
packed into 20-litre containers for grinding using a local
milling machine (Plate 1-5). It was then thoroughly hand-
mixed with wheat offal in increasing concentration.

Experimental design

Four combinations of cashew pulp with wheat offal (Cp:
WO) 1:1 (T1), 1.5:1 (T2), 2:1 (T3) and 2.5:1 (T4) were
prepared and subsequently sun-dried for 4 h using the
method described by Makinde et al (2011). Sun drying
was done by spreading thinly on black polythene sheets
(0.7 mm thickness) on a concrete floor. Each of the
combinations was thoroughly mixed by hand until the fluid
from Cp was not superfluous (Makinde and Sonaiya,
2007). Samples were analyzed after 4 h for the proximate
composition according to laboratory standard methods of
AOAC (2000).

Statistical Analysis

Data obtained were subjected to analysis of variance
(ANOVA) using SAS Statistical Package, SAS2008. The
means were separated using the Duncan Multiple Range
Test (DNMRT) of the same package.
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Plate 4. Grind/ng of cashew pulps

State

Results and Discussion

Table 1 shows the chemical composition of the different
blends of cashew pulp and wheat offal. There was a
significant difference (p<0.05) in the nutrient contents of
the combinations. The DM increases with a reduction in
Cp inclusion. The blends ratios were within 77-66-88.77%
DM (dry matter), 22.18-27.67% CP (crude protein), 3.90-
4.95% CF (crude fibre), 0.90-3.71% EE (ether extract),
4.55-5.28% ash, 59.17-65.55% NFE (nitrogen-free
extract) and 72.37-84.22% OM (organic matter).

The blends (T1 and T2) had <10 to 12% moisture content
(MC) in 4 hours. (Makinde et a/, 2011) stated that MC
>12% is not desirable for good keeping quality. T1 had
the highest dry matter content but was not significantly
different from T2. The values of the Ether extract (EE),
Nitrogen-free extract (NFE) and Organic matter (OM) of
T1 were significantly (p<0.05) higher than that of others.
None of the combinations had < 20% CP, and cannot be
classified as forages or roughages. Feeds containing
20% or more crude protein (CP) are protein supplements
(Gachiri and Lukuyu, 2021).

e e L SN ‘ ;  i . The values of crude protein, crude fibre, total ash and
Plate 3: Fresh cashew pulp in an empty 20 | bucket prior organic matter of the blends were higher than values for
to grinding the dried cashew pulp (DCP) values for sun-dried cashew

waste (CAW) and dried cashew pulp (DCP) reported by
Fanimo et a/. (2003) and Ahaotu and Ihekoronye, (2019),
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Table 1: Chemical composition of different blends of cashew pulp and wheat oftal

Parameter T1 T2 T3 SEM PROB
Dry matter 88.77% 88.66%  83.34° 77.66° 1.73 0.001
Analysis % of DM

Crude protein 22,189 27.67°  23.10¢ 25.59° 0.81 <0.0001
Crude fibre 3.90¢ 4.79° 4.18¢ 0.16 <0.0001
Ether extract 3.712  3.13° 2.36° 0.40 <0.0001
Total ash 4,55¢  5/24° 4.96¢ 0.11 <0.0001
Nitrogen free extract 65.66° 59.17¢  65.41° 63.28¢ 0.98 <0.0001
Organic matter 84.22% 83.312 78.38° 72.37°¢ 1.79 0.0002

The means within each row with different superscripts are significantly different (p<0.05)

71 CoWO ratio 1:1
72: CoWO ratio 1.5:1
73: CoWO ratio 2:1
74: CoWO ratio 2.5:1

SEM: Standard error of means
PROB: Probability

3.80% and 43.00%, respectively. Ahaotu and
Ihekoronye (2019) reported that the contents of dry
matter, crude protein, crude fibre, total ash and organic
matter were 81.00%, 8.60%, 3.80%, 3.80% and
43.00%, respectively.

The crude fibre and ether extract values reported in this
study were lower than the values obtained by
Okpanachi et al, (2016b). The authors reported
88.78% and 89.20 % DM, 13.82% and 16.96% CP,
6.71% and 7.08% CF, 10.62% and 10.41% EE, 2.85%
and 2.48% total ash and 54.79% and 52.28%
carbohydrate for sun-dried yellow and red varieties of
cashew pulp, respectively. The different methods used
in processing cashew pulp into feedstuff might have
resulted in variability in chemical composition.

Conclusion

The results obtained from this study showed that using
WO as an absorbent for Cp at different ratios is a quick
method of converting fresh cashew pulp to high-quality
products. The product (different blends of Cp:WO)
showed potential for use as an alternative feed
ingredient that could be incorporated into livestock
feeds, reducing Cp pollution of the environment and
producing wealth from waste.

Recommendation

The feedstuff developed as non-conventional feedstuff
should be incorporated in the feed of livestock at
graded levels to determine its effect on the
performance of livestock.

Declaration of Interest
The authors have no relevant financial or non-financial

interests to disclose.

Acknowledgement

We acknowledge Prof. Abdullahi Mustapha, CEO/DG
of the National Biotechnology Development Agency
(NABDA) Abuja.

References
7. Ahaotu, E. O. and Ihekoronye, B. (2019).
Environmental, Ecological and Anti-Nutritional
Factors for Cashew Utilization in Rabbit
Production - A Review. /nternational Journal

of Research in Agriculture and Forestry, Vol.
6(1), pp 8-22.

AOAC (2000). Association of Official
Analytical Chemists. Official Methods of
Analysis 16th edition. Washington D.C USA.
Fanimo, A. O., Oduguwa, O. O., Alade, A. A.,
Ogunnaike, T. O. and Adeshinwa, A. L.
(2003). Growth  performance, nutrient
digestibility and carcass characteristic of
growing rabbits fed cashew apple waste.
Livestock Research for Rural Development 15
(8).

Gachiri, C. and Lukuyu, B. (2021). Feed
formulation and mixing for small-scale feed
producers International Livestock Research
Institute (ILRI) Manual 45, Nairobi, Kenya:
ILRI.

Honorato, T. L, Rabelo, M. C., Goncalves, L.
R. B., Pinto, G. A. S. and Rodrigues, S.
(2007). Fermentation of cashew apple juice to
produce high-value products. World Journal of
Microbiology and Biotechnology, 23.:1409-
7415.

Makinde, O. A., Odeyinka, S. M, and
Ayandiran, S. K. (2011). Simple and quick
method for recycling pineapple waste into
animal feed. Livestock Research for Rural
Development, 23:9.

Makinde, O. A. and Sonaiya, E. B. (2007).
Determination of water, blood and rumen fluid
absorbencies of some fibrous feedstuffs.
Livestock Research and Rural Development,
79:10.

Odeyinka, S. M., Hector, B. L. and @rskov, E.
R. (2003). Evaluation of the nutritive value of
the browse species Gliricidia sepium (Jacq.)
Walp, Leucaena leucocephala (Lam) de Wit
and Cajanus cajan (L) Mill spp from Nijgeria.
Journal of Animal and Feed Sciences, 12:3417-
349.

Okpanachi, U, Ayoade, J. A. and Tuleun, C.
D. (2016a). Carcass Characteristics, Internal
Organs and Economics of Feeding Sun-Dried
Yellow Cashew Pulp Based Diets to West
African Dwarf Goats. Animal and Veterinary
Sciences. Special Issue: Academic Research
for Multidisciplinary, 4(3-1): 1-6. doi: 10.116
48/j.avs.s.2016040301.11.

NJBR | 78



10.

11.

12.

13.

Okpanachi, U, Ayoade, J. A. and Tuleun, C.D.
(2016b). Composition and Anti-Nutritional
Factors (Phyto-Nutrients) Present in both Red
and Yellow Varieties of Sun-Dried Cashew
Pulp. American Journal of Food Science and
Health, Vol. 2(4), pp. 45-48.

Okpanachi, U., Oyewole, B. O., Egbu, C. F.,
Ganiyu, O. Y. (2016c). Effects of Feeding
Sun-Dried Yellow Cashew Pulp-Based Diets
on Performance, Dry Matter and Nutrient
Digestibility of West African Dwarf Goats.
Animal and Veterinary Sciences. Special
Issue: Issue I: Foundations of Hadronic
Mathematics. 4(3-1): 7-12. doi: 10.11648/j.a
vs.s.2016 040301.12

SAS (2008). SAS User's Guide Statistics,
SAS Inc. Cary., North Carolina, 2008 edition.
Wadhwa, M., Bakshi, M. P. S., and Makkar, H.
P. S. (2015). Waste to worth: fruit wastes and
by-products as animal feed. CAB Reviews
2015 10, No. 031. doi: 10.1079/PAVSNNR
201510031/ http.//www.cabi.org/cabreviews

NJBR |79



