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Abstract

This study examined the nutritive value of cassava peels treated with molasses at different hours.
Dried cassava peels were collected at the cassava market in Minna, Nigeria. Four samples were
taken to the laboratory for chemical analysis. The experiment was set up as completely randomized
design (CRD) in three replications. The control (sample 1) contained 0% molasses while sample
2, 3 and 4 were all treated with 5 litre of molasses dissolved in 20 litre of water solution but
differing in the fermentation hours. Samples 2, 3 and 4 were fermented for 12, 24 and 48 hr
respectively. Samples from the four treatments were air dried and milled for proximate (crude
protein, crude fibre, ash, ether extract) and mineral (K, Ca, Mg, P, Zn, Na) analyses. Fermentation
of cassava peel meal (CPM) with molasses at different hours improved (P<0.05) the crude protein
and metabolizable energy contents but decreased (P<0.05) the crude fibre content of the CPM.
Also, all the mineral parameters analyzed were significantly increased (P<0.05) while
hydrocyanide (HCN) content of the CPM was significantly reduced (P<0.05). Feeding trials are
needed for better gauging the performance response of livestock to diets containing molasses
treated cassava peels.
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Introduction

In most Africa and pacific countries, it has been estimated that the average animal protein intake
is as low as 10 g, which is very much lower than 35 g recommended by (FAO, 1986). This
necessitates the search for alternative feed resources, such as cassava peels that are not consumed
by man which when incorporated into animal feeds could lead to reduced cost of finished feeds.
For instance, in Nigeria about 40-44 metric tons of cassava tubers are being produced annually
(CBN, 2003).The peel constitutes about 10-20 % of the cassava tuber and this translates to 4-4.4
metric tons of cassava peels that are often left to rot away unharnessed (Aro et al., 2010). Thus,
improving on the nutritive contents of this waste may be of tremendous benefit to livestock feed
industry.

Cassava peel has crude protein, crude fibre, ether extract and ash ranges of 3.7 to 5.9 g, 10.3 to
31.89,0.0t0 3.3 gand 3.4 t0 8.0 g/100 g respectively (INRA et al., 2012). However, the utilization
of cassava peel is limited by the presence of hydrocyanic acid (HCN) and high fibre, which may
cause chronic toxicity in human and livestock particularly when inappropriately processed
(Oluremi and Nwosu, 2002; Aro et al., 2010). Fermentation technique has been reported to be of
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tremendous importance in enhancing the nutrient potentials of cassava products such as protein
(Nwafor and Ejulonemu, 2004), and detoxification of anti-nutrients (Oboh and Akindahunsi,
2003). Increasing demands for energy by productive animals increased the importance of molasses
as an energy supplement with a concentrated source of fermentable sugars and low protein content
(Broderick and Radloff, 2004). Molasses is extensively used in livestock feeding to improve
palatability and to reduce dustiness (Hill et al., 2008). However, there appears to be limited
information on fermenting cassava peels with molasses in order to increase the energy content.
This study therefore investigated the nutrient composition of cassava peel meal treated with
molasses at different hours.

Materials and Methods

The study was conducted at the Research laboratory, Centre for Biotechnological Research,
Federal University of Technology, Minna, Bosso campus, which has been previously described by
Makinde et al. (2019). About 10 kg dried cassava peels were collected from farmers at cassava
market in Minna, Nigeria. Thereafter, 5 litre of molasses was dissolved in 20 litre of water solution
and added to 5 kg of dried cassava peels and mixed thoroughly according to the procedures of
Musa et al. (2020). This was done to improve the nutritive value of cassava peels. The experiment
was set up as completely randomized design (CRD) in three replications. Samples were then
divided into 3 batches and packed in thick jute bags and closed tightly for anaerobic fermentation.
Batches 2, 3 and 4 were fermented for 12, 24 and 48 hr respectively. Thereafter, the jute bag was
removed and the fermented peels were air dried for three days at 25°C. The peels were later milled
using hammer mill with a sieve size of 3mm and samples were taken to the Centre for
Biotechnological Research, FUT, Minna laboratory for chemical analysis according to the AOAC
(2006) procedures. The control (Sample 1) contained 0% molasses and was not fermented. The
metabolizable energy was estimated by the method outlined by Panzenga (1985):

Metabolizable Energy ME (Kcal/kg) = 37 x % CP + 81.8 x % EE + 35.5 x %NFE.

Statistical Analysis
Data collected were subjected to Analysis of Variance (ANOVA) using the statistical analysis
software, version 9.3 (SAS, 2015). Significance was accepted at P < 0.05.

Results

Table 1 shows the nutrient compositions of cassava peel meal treated with molasses (CPMM).
There were significant differences (P<0.05) in all the parameters analyzed except for dry matter,
ether extract, ash and nitrogen free extract contents of the CPMM. Fermentation of CPM with
molasses at different hours improved (P<0.05) the crude protein and metabolizable energy contents
but decreased (P<0.05) the crude fibre content of the CPMM. Also, there were significant increase
(P<0.05) in all the mineral contents analyzed while HCN content of the CPMM was significantly
reduced (P<0.05).

Table 1: Nutrient composition of cassava peel meal treated with Molasses
Fermentation period (hours)

Parameters (%) Control 12 24 48 SEM  P-value
Dry matter 93.44 93.18 93.31 93.27 0.13 0.4505
Crude protein 5.00¢ 5.872 5.90? 5.61° 0.07  <.0001
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Crude fibre 21.38%  18.67°  18.74°  18.19° 0.45  0.0094
Ether extract 1.85 1.83 1.83 1.84 0.04 0.9783
Ash 5.76 5.81 5.79 5.88 0.36 0.9783
Nitrogen free extract 59.45 60.97 61.05 61.73 0.98 0.0997

Metabolizable energy 2416.92° 2501.35° 2504.59° 2519.96° 16.98  0.0208
(Kcal/kg)
Minerals (mg/100g)

K 89.45¢  95.33¢  108.15% 105.57°  0.09 <.0001
Ca 12.35¢  13.81°  13.93°  14.36° 0.03 <.0001
P 0.37¢ 0.41° 0.52° 0.562 0.02 <.0001
Mg 11.74%  12.29°  12.96°  13.84° 0.13  <.0001
Na 8.46¢ 9.07¢ 9.93" 9.982 0.02 <.0001
Zn 4.96¢ 5.32¢ 5.88P 6.042 0.02 <.0001
Phytochemical (mg/1009)

*HCN (mg/100g) 3.43? 257" 2.27° 2.50P 0.19  0.0009

*HCN= hydrocyanide. SEM=Standard error of mean.

Discussion

Fermentation technique has been reported to be of tremendous importance in enhancing the
nutrient potentials of cassava products (Nwafor and Ejulonemu, 2004). In this study, the
improvement observed in the nutritional content of cassava peel meal as a result of molasses
addition at different hours may be attributed to the synergistic effect of beneficial fermentation
microbes (Ari et al.,, 2012) and the nutrients embedded in molasses itself. For instance,
Senthilkumar et al. (2016) reported that molasses contained 74% dry matter, 6.5% crude protein,
65% sugar and Metabolizable energy (MJ/Kg DM) of 12.5. Also, our results concur with the
reports of several authors, who have evaluated the effects of adding molasses at different
percentages of inclusion (0 control, 5% and 10%) during forage fermentation (Singh et al., 1985;
Loestetal., 2001). The authors reported that the nutritive values of forage fermented with molasses
were improved. Additionally, health, welfare status and the quality of livestock products (milk in
particular) of the animals fed forage fermented with molasses were enhanced.

Conclusions and Recommendation

This study has shown that fermentation of cassava peels with molasses at different hours enhanced
its nutritive value. However, feeding trials are needed for better gauging the performance response
of livestock to diets containing molasses treated cassava peels.
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