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ABSTRACT 
 

This study was undertaken to evaluate the varietal variation in the nutrient composition of some varieties of sweet potato 
and yam peels. Samples of these varieties were collected from International Institute of Tropical Agriculture (IITA) 
Onne. They were sun – dried for 4 -6 days and taken to the laboratory for proximate, mineral, anti- nutritional factors 
and fibre fraction analyses. Results showed significant (P<0.05) differences in the proximate composition, fibre 
fractions, anti – nutritional factors and mineral composition of the different varieties of sweet potato and yam peels. CP 
was highest in water yam peel (6.56%), CF was highest in white yam peels (18.16%), Ash was highest in white yam 
peels (10.64%), EE was highest in white sweet potato peel (16.60%) and DM highest in yellow sweet potato peels 
(95.58%). Saponin and tannin were highest in water yam peel (6.14%) and yellow sweet potato peels (3.51%), 
respectively. NDF was highest in water yam peels (52.60%) while ADF was highest in water yam peel (30.58%). The 
CP contents of the different varieties of sweet potato and yam peels fell below the recommended CP (10.25%) ideal for 
sheep and goat production and therefore can only be used as supplements. 
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INTRODUCTION 
 

Increased and sustained food production is the answer 
to the demand of our teeming population (Alexandratos, 
1988) characterised by reduced animal protein intake 
(Ukanwoko and Ibeawuchi, 2009). The search by Animal 
Scientists for unconventional feedstuffs especially during 
the seasonal shortage of natural pasture (Ukanwoko et al., 
2012) cannot be overemphasized. Crop residues and animal 
wastes supply about 25% of the total energy used by small 
ruminants (Yokanna et al., 2015). 

Crop residues are by – products remaining after 
harvesting and processing agricultural products (Richards et 
al., 1984). Some crop residues are also leftovers from the 
kitchen (Adamu et al., 2010). They have been used to feed 
ruminants (Mahesh and Mohini, 2013) and as reported 
resulted in heavier and healthier ruminants (Kalio et al., 2013). 

This study is therefore aimed at evaluating the varietal 
variation in the nutritive value of some crop residues fed to 
small ruminants. 
 

MATERIALS AND METHODS 
 

Location of study 

This experiment was done at the University of Port 

Harcourt Research and Demonstration farm, Choba, Port 

Harcourt, Rivers State. The farm lies within latitude 4 

53"14" North and 6 54"00" East of the equator. It is 

situated in the South South geopolitical zone with rainfall 

from March – November and an average temperature of 

250C - 280C.  The relative humidity is above 80% 

(Ijeomah et al., 2013). 

 

Collection of samples 

Samples of different varieties of sweet potato peels and 

yam peels were collected from International Institute of 

Tropical Agriculture, IITA (Onne). 

 

Analytical procedure 

The different varieties of sweet potato peels and yam 

peels were sun – dried on a concrete floor for 3 – 5 days 

and sent to the laboratory for analyses. The proximate and 

mineral analyses were done according to A.O.A.C (2005). 

The anti –nutritional factors and fibre fractions were also 

done according to A.O.A.C. (2005). 

 

Data analysis 

The data were subjected to one-way analysis of 

variance (ANOVA). Significant differences among 

samples were analysed using Duncan test. 
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Table 1: Proximate composition of different varieties of sweet potato and yam peels 

Parameters 

Crop residues Ash(%) CP(%) CF(%) EE(%) DM(%) CHO(%) 

YSPP 3.94c 5.94c 6.52c 15.24b 95.58e 53.51d 

WSPP 4.22bc 4.83d 4.41d 16.60a 94.78d 54.06c 

OSPP 4.84b 4.46c 2.76c 12.83c 94.32c 51.75c 

WYP1 (Water Yam) 10.29ab 6.56a 17.52b 2.42d 93.60a 88.76a 

WYP2 (White Yam) 10.64a 6.48b 18.16a 2.28d 93.97b 88.32b 

SEM 0.81 0.54 1.76 1.69 4.18 4.64 
abcdeMeans in the same column with different superscript differ significantly (P<0.05). Where CP = Crude Protein, CF = Crude Fibre, 

EE = Ether Extract, DM = Dry Matter, CHO = Carbohydrate, YSPP = Yellow Sweet Potato Peels, WSPP = White Sweet Potato Peels, 

OSPP = Orange Sweet Potato Peels, WYP1 = Water Yam Peels, WYP2 = White Yam Peels. 

 

Table 2: Mineral composition of different varieties of potato and yam peels 

Parameters 

Crop residues P(%) Na(%) Mg(%) Ca(%) K(%) Zn(mg/kg) 

YSPP 1.53d 0.63c 7.86a 0.17de 6.25c 0.06b 

WSPP 2.21c 0.87a 7.98a 0.18d 4.83d 0.08ab 

OSPP 2.02d 0.74b 5.10b 0.57a 6.14c 0.08a 

WYP1 (Water Yam) 2.68b 0.42d 1.26cd 0.46b 5.21a 0.68b 

WYP2 (White Yam) 2.72a 0.46d 1.64c 0.45c 4.75b 0.79ab 

SEM 1.70 0.45 3.89 0.78 0.17 0.04 
abcdeMeans in the same column with different superscript differ significantly (P<0.05): Where P = Phosphorus, Na = Sodium, Ca = 

Calcium, Mg = Magnesium, K = Potassium, Zn = Zinc, YSPP = Yellow Sweet Potato Peels, WSPP = White Sweet Potato Peels, OSPP 

= Orange Sweet Potato Peels, WYP1 = Water Yam Peels, WYP2 = White Yam Peels. 

 
RESULTS AND DISCUSSION 

 

The proximate composition of the different varieties of 
sweet potato and yam peels is shown on Table 1. There 
were significant (P<0.05) differences in the ash, CP, CF, 
EE, DM and carhobydrate contents of the peels. Ash was 
highest in white yam peels (10.64%) and lowest in Yellow 
sweet potato peel (3.94%). The ash content of white yam 
peel reported in this study compares favourably with that 
(10.00%) reported by Lawal et al. (2014) but higher than 
that (8.41%) reported by Uchewa et al. (2014) for yam 
peels. CP was highest in water yam peel (6.56%) and 
lowest in orange sweet potato peel (4.46%). The CP content 
of water yam peel reported in this study compares 
favourably with the CP content of 6.60+0.04% reported by 
Aruna et al. (2017) but lower than that (9.59%) reported by 
Yusuf et al. (2017). CF was highest in white yam peel 
(18.16%) and lowest in Orange sweet potato peel (2.76%). 
The CF content of white yam peel reported in this study is 
higher then the CF contents of 13.50% and 8.40% reported 
by Yusuf et al. (2017) and Ekenyem (2006), respectively 
for yam peels. Ether extract was highest in white sweet 
potato peel (16.60%) and lowest in white yam peel 
(2.28%). The ether extract of white sweet potato peel 
reported in this study is higher than the ether extract content 
of 4.06% reported by Omoregie et al. (2009) but lower than 
that (21.85+1.91%) reported by Salawu et al. (2015). DM 
was highest in yellow sweet potato peel (95.58%) and 
lowest in water yam peel (93.60%). The DM of yellow 
sweet potato peel reported in this study is lower than the 
Dm percentage of 96.89 reported by Yusuf et al. (2017). 
This variations might be due to variety differences, 
differences in the maturity stage at which the yam or potato 
was harvested (Abara, 2003), geographical locations and 
method of processing used (Yusuf et al., 2017). The CP 
contents of yam and potato peels in this study fell below 
the recommended 10.25% and 13.73% CP for ruminant 
production by Abdu et al. (2012) and Okafor et al. (2012), 
respectively. As a result Yam and potato peel can only be 
used as supplements.  

Table 3: Anti-nutritional factors of different varieties of potato 

and yam peels 

Parameters 

Crop residues Saponin(%) Tannin(%) Phytate(%) Oxalate(%) 

YSPP 0.83c 3.51a 4.64a 3.28c 

WSPP 0.59c 3.16b 2.33c 2.63d 

OSPP 0.53c 2.47c 2.51b 3.50bc 

WYP1 (Water 

Yam) 

6.14a 2.26d 1.04d 4.74a 

WYP2 (White 

Yam) 

5.98b 2.53d 0.87d 3.93b 

SEM 0.41 2.02 2.33 0.46 
abcdMeans in the same column with different superscript differ 

significantly (p<0.05): Where YSPP = Yellow Sweet Potato Peels, 

WSPP = White Sweet Potato Peels, OSPP = Orange Sweet Potato 

Peels, WYP1 = Water Yam Peels, WYP2 = White Yam Peels. 

 

Table 4: Fibre fraction of different varieties of potato and yam peels 

Parameters 

Crop residues NDF (%) ADF (%) ADL (%) 

YSPP 24.60e 20.39cd 15.40cd 

WSPP 28.40d 20.65c 19.00ab 

OSPP 30.20c 20.81bc 12.03a 

WYP1 (Water Yam) 52.60a 30.58a 11.86bc 

WYP2 (White Yam) 51.40b 30.27b 11.44d 

SEM 0.32 0.11 0.07 
abcdeMeans in the same column with different superscript differ 
significantly (P<0.05): Where NDF = Neutral Detergent Fibre, 
ADF = Acid Detergent Fibre, ADL = Acid Detergent Lignin, 
YSPP = Yellow Sweet Potato Peels, WSPP = White Sweet Potato 
Peels, OSPP = Orange Sweet Potato Peels, WYP1 = Water Yam 
Peels, WYP2 = White Yam Peels. 
 

The mineral composition of the different varieties of 

potato and yam peels is shown in Table 2. There were 

significant (P<0.05) differences in the P, Na, Mg, Ca, K and 

Zn contents of these crop residues. Phosphorus and calcium 

are the most important minerals in small ruminants 

(Ukanwoko and Nwachukwu, 2017). Calcium was highest in 

orange sweet potato peel (0.57%) and lowest in yellow sweet 

potato peel (0.17%). P was highest in water yam peel (2.68%) 

and lowest in yellow sweet potato peel (1.53%). The P 
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content of water yam peel reported in this study is higher than 

the P content of 1.28% reported by Ezieshi and Olomu (2011) 

for yam peels. Variations might be due to cultivar differences 

and the stage at which harvest was done (Abara, 2003).  
The anti-nutritional factors of different varieties of 

potato and yam peels are shown in Table 3. There were 

significant (P<0.05) differences in the saponin, tannin, 
phytate and oxalate contents of the potato and yam peels. 
Saponins and tannins are the most important anti nutritional 
factors (Akande et al., 2010). Saponin reduces synthesis 
and fermentation of microbes in the rumen (Kumar, 2003) 

while tannins are known to have a negative effect on 
palatability and protein digestibility (Makkar, 1994). The 
highest saponin was in water yam peels (6.14%) while the 
least was in Orange sweet potato peels (0.53%). The 

saponin content of water yam peel reported in this study is 
higher than the saponin content of 2.97+0.01% reported by 
Ukanwoko and Nwachukwu (2017) for yam peels. The 
saponin contents of the three varieties of sweet potato peels 

in this study were below the 3% safe range reported by 
Anhwange et al. (2009) for ruminants. Tannin was highest 
in yellow sweet potato (3.51%) but lowest in water yam 
peel (2.26%). The tannin content of water yam peel 
reported in this study is higher than the tannin content of 

1.68+0.01% reported by Ukanwoko and Nwachukwu 
(2017). Oxalate was highest in water yam peel (4.74%) but 
lowest in white sweet potato peel (2.63%). Oxalates have 
been reported to have an effect on calcium and magnesium 

and form complexes with protein that render them 
indigestible (Soetan and Oyewole 2009). The oxalate 
content of all the varieties of potato and yam peels reported 
in this study fell below the tolerable level of 10% reported 

for ruminants (Smitha Patel et al., 2013).  
The fibre fraction of the different varieties of potato 

and yam peels is shown in Table 4. There were significant 
(P<0.05) differences in the NDF, ADF and ADL contents 
of the peels. NDF was highest in water yam peels (52.60%) 

and lowest in yellow sweet potato peel (24.60%). The NDF 
of water yam peel reported in this study is higher than the 
NDF content of 48.08% and 29.97% reported by Yusuf et 
al. (2017) and Oni et al. (2008), respectively for yam peels. 

Variations might be due to variety differences, maturity 
level at harvest (Abara, 2003), procesing method and 
location of study (Yusuf et al., 2017). NDF measures the 
totality of the fibre contents in a feedstuff (Yusuf et al., 
2017). ADF was highest in water yam peel (30.58%) and 

lowest in yellow sweet potato peel (20.39%). The ADF of 
yellow sweet potato peel reported in this study is lower than 
that (24.36%) reported by Oni et al. (2008). ADL was 
highest in white sweet potato peel (19.00%) and lowest in 

white yam peel (11.44%). The ADL content of white yam 
peel reported in this study compares favourably with the 
ADL content of 10.31% reported by Yusuf et al. (2017). 
 

Conclusion and recommendation 

All the varieties of sweet potato and yam peels in this 
study had CP percentage below the recommended CP for 
sheep and goat production and as such can only be used as 
supplements. 
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