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Abstract

The study was carried out to investigate The mineral and fibre infake of sheep fed Cocoa Seed lesta
(CST) and Sorghum Malt Dust (SMD) in cassava root meal based diets. The feeding trial was
conducted on the feed intake response of West African Dwarf (WAD) sheep in a completely
randomized experimental design using boiled CST and SMD based-diets. A total of twenty-eight sheep
were randomly allocated to 11 — 13 months of age of CST at 10, 20 and 30% levels, SMD at 10, 20 and
30% levels and a control. The experiment lasted 90 days. Data generated were computed and
subjected to a one-way analysis of variance. In the trial, the Neutral Detergent Fibre (NDF), Acid
Detergent Fibre (ADF), Acid Detergent Lignin (ADL), Cellulose and Hemicellulose intuke increase
as the level of CSTincreased in the diet except for an imals in treatment 3 (30% inclusion of CST). Also,
NDF ADF. ADL, Cellulose and Hemicellulose increased as the level of inclusion of SMD increased in
the diet except treatment 6 (30% inclusion of SMD). The NDI' intake from forage decreased as the
level of SMD in the diets. The mineral intake Phosphorus, Calcium, Potassium, Magnesium, Iron,
Zinc and Sulphur also followed the same patiern. The mineral intake increased as the level of
inclusion of CST and SMD increased in the diet except in treatment 3 (30% inclusion of CST) and
treatment 6 (30% inclusion of SMD) where the value obtained dropped. It was concluded that
minerals available in the diets containing boiled Cocoa Seed Testa and Sorghum Malt Dust were
significantly (P<0.05) better in their utilization by sheep that consumed boiled Sorghum Malt Dust
based diets.

Reywords: West African Dwarf, Cocoa Seed Tosta, Sorghum Malt Dust.

Introduction purpose of production (Durojaye, 1997).
The long survival of traditional The requirement for any nutrient is the
livestock production system within the amount of that nutrient which must be
rapidly evolving national economy of supplicd in the ration to meet the needs of
Africa will depend on their capacity to the animals. Such level of nutrient must be

provide products in quantities and at prices capable of meeting the requirement for
which satisfy the subsistence and income maintenance of the animals (Awujoola,
needs of livestock producers. Equally, the 1999). Of primary importance in shecp
survival of these production systems will nutrition are energy, protein, minerals,
depend on the availability of feed materials water and vitamins, Thirteen different
in the right quantity and quality for animal minerals arc essential in shecp nutrition
intake. There are various factors which with most deficient being salt and
influence the nutritional requirement of phosphorus (Clay, 2007). The crude
sheep which should be pul into protcin and mineral contents of most
consideration when formulating the sheep browse plants arc higher than what obtained
dicts. Some of these factors are in most grasses (Kapu, 1975; Milligan and

temperature, genetic factor, age, sex and Sule, 1980 and Agishi, 1983) and they
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could be available for most parts of the dry
season. Browse plants are quite rich in
protein and minerals especially Calcium,
Phosphorus and Magnesium (Carew,
1982). These are nutrients that grasses
mostly lack during the dry season. Browse
plants contain high percentage of crude
protein in leaves, and pods and are well
supplied with vitamin A (Andson and
Garter, 1967) but are higher in fibre than
other normal fecd materials (Wilson, 1969),
There is need to harness cvery available
agricultural waste and agro-industrial by-
products for livestock feeding after a
nutritional evaluation which would lower
the cost of production without sacrificing
efficiency in livestock production. Thus,
the study was conceived to determine the
fibre intake (NDF, ADF, ADL, Cellulose
and Hemicellulose) as well as mineral
intake (P, Ca, K, Mg, Fe, Znand S) by male

Materials and Methods

Twenty-eight (28) West African Dwarf
male sheep aged 11-13months with average
live weight ranged of 10.08 and 10.66kg
were used for the study. The sheep were
sourced from villages around Ijebu-ode.
The animals were dewormed with
Levamisole at the beginning of the
experiment. They were divided into seven
groups balanced for weight in a completely
randomized design. Each group contained
four male animals while the trial lasted for
90 days. Cocoa Seed Testa was obtained
from Cocoa Industry Limited, Lagos while
Sorghum Malt Dust was obtained from
Consolidated Breweries Limited, Imagbon,
[jebu-Ode. They were processed through
boiling at 100°C to reduce the effect of the
antinutritional factors. Seven experimental
concentrate diets were prepared using the
cocoa sced testa at 10, 20 and 30% and

West A frican Dwarf sheep. sorghum malt dust at 10, 20 and 30 % levels'
with cassava root meal at 58, 48 and 38%,
Table 1: Compasition of experimental diets fed to West African Dwarf sheep (%)
Diets
Ingredients | 2 3 4 5 6 7
Cassava Root Meal 58 48 38 58 48 35 68
Boiled Cocoa Seed
Testa 10 20 30 0 0 0 0
Boiled Sorghum Malt
Dust 0 0 0 10 20 30 0
Wheat Offal 30 30 30 30 30 30 30
Premix* 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Salt 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Total 100 100 100 100 100 100 100
Dry matter 89.59 8948 8966 8991 8978 8955 89.63
Crude protein 15.18 1437 1428 1457 1489 1476 12.06
Crude fibre 15.38 15.41 15,58 1471 - 1493 14.99 15.16

*Premix (each Kg contains):
Vitamin A: 10,0001U; Vitamin E: 70,000IU
Co: 0.1g; Cu: 10g; Se: 0.1g
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Table 2: Chemical Composition of

the Test Ingredients

Parameters Unboiled  Boiled Unbloied Boiled Gliricidia

CST EST SMD SMD sepium
Dry matter 89.67 87.96 89.36 88.06 30.12
Crude protein ~ 18.67 11.48 15.68 12.97 19.30
Crude fibre 21.29 19.37 13.23 1237 12.80
Ash 8.75 6.28 5.74 438 10.12
Ether extract 0.85 0.81 3127 2.96 2.16
Nitrogen free 40.11 50.02 5144 55.58 55.62
exftract
Gross energy 2974 2.869 2.968 2.925 461
(Kcallg)
*Average of 2 replicates

Results

wheat offal 30%, vitamin and mineral
premix 1.0% and salt 1%, Control ration
was also prepared (cassava root meal 68%,
wheat offal 30%, vitamin/mineral premix
1.0% and salt 1 % as shown in Table 1 The
mineral and fibre intake were computed and
subjected to a one-way analysis of variance
using SPSS (1999). Differences between
treatment means were separated using
Duncan's Multiple Range Test (Duncan,
1955).

The results of fibre and mineral intakes by
WAD sheep fed graded levels of boiled CST
and SMD based diets are shown in Table 6.
The NDF and ADF intake from forage did
not follow the same pattern. The NDF
intake from forage increased (P<0.05)as the
level of inclusion of CST and SMD
increased but declined significantly (P <
0.05) on 30% levels of inclusion of both
CST and SMD. The lowest NDF intake

Table3: Mineral Composition of the Test Ingredients (/100gDM)

: ) P Ca K Mg Fe Zn 8
Sorghum Mait Dust 075 114 075 038 043 028 030
Cocoa Seed Testa 089 117 102 061 074 030 033

Table 4: Chemical composition of boiled Cocoa Seed Testa and Sorghum Malt Dust in cassava

root meal hased-diets (g/100gDM)
Paramelers ' Diets

1 o 3 4 5 6 7
Dry matter %050 8948 8966 B89.71 89.78 89.55 89.63
Crudeprotein 1518 1437 1428 1457 14.89 14.76 12.06
Crude fibre 1538 1541 1558 1471 1482 14,99 15.16
Tiherextmct 255 259 264 @ 266 258 2.61 2.53
Ash 11.16 1068 1076 1096 1091 10.46 11.13
Nitrogen Free 4532 4643 464 4681 4648 46.78 48,75
- Extract
NDF 1.51 1.46 1.42 1.38 1.32 1.34 1.41
ADF 1 46 1.37 1.33 126 129 1.28 1.38
ADL 0.18 017 101 008 006 0.11 0.13

Tiet | = 10% inclusion of CST, Diet 2 = 20% inclusion of CST, Diet 3 = 30% inclusion of
inelusion of SMD, Diet § = 20% inclusion of SMD, Diet 6 = 30% inclusion of SMD, Diet 7=

SCT and SMD

CST, Diet 4 = 10%
0% inclusion of
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from forage came from diet (10%
inclusion of CST). NDF intake from forage
were significantly (P<0.03) different from
each other except diets 4 and 5 (10% and
20% inclusion of SMD) which were not
significantly (P>0.05) different. The
highest intake was from animals on diets 5.
ADF intake from forage shows a significant
difference (P<0.05) among the treatment,
though, the highest value was from diet §
(41.89g/d).

NDF and ADF intakes from concentratcs
were also significantly different (P<0.05)
from each other with the highest value from
dict 4 for NDF intake from concentrate
(42.12g/d) and from diet 5 for ADF intake
from concentrate (41.89g/d).

There were significant differences (P<0.05)
in ADL intakes for both concentrate and
forage in all the dicts but the lowest intake
of ADL from forage was observed in diet |
while the lowest intake of ADL from
concentrate was from diet 5. The Metabolic
ADL intakes increased (P<0.05) from
13.34, 14.01, and 20.24 g/dW'” for CST
inclusion in diets and also from 13.64 to
13.65 with a decline to 13.44g/dW"" for
SMD inclusion in the dicts.

The phosphorus intake values from
conecentrate in diets 1, 2 and 3 were lower

than the intakes from diets 4, 5 and 6. There
was no significant difference (P>0.06) in P
intake from concentrate between dicts 1, 2
and 3 also and significant difference
(P>0.05) in diets 4, § and 6 and control diet.
P intake from forage showed a similar trend
among diets 1, 2 and 3 (CST inclusion) and
diets 4, 5 and 6 (SMD inclusion). There
werce significant differences (P<0.05) in the
diets except diets 2, 4 and 6 where no
significant difference (P>0.05) occurred.
Calcium intake did not significantly
(P>0.03) decrease as the level of inclusion
of CST increased from diets 1 to 2 with an
mcrease in diet 3. Also, significant
differences (P>0.05) were not observed in
with the inclusion of SMD in diets 4, 5 and
6. though, the lowest Ca intake was from the
control diet. The metabolic Ca intake
significantly differed (P<0.05) except for
diets 2,4 and 5 on one side and diets 1, 3 and
6 on the other side. :
Potassium intake from concentrate was
significantly affected by dietary treatment
because the value increased as the level of
inclusion of CST increased (Diets 1, 2 and
3) but the valuc decreased as the levels of
inclusion of SMD increased (Diets 4 and 5)
with an increasc in diet 6. The highest valuc
ol 2.91g/d was obtained in dict 4 and the

Table 5: Mineral composition of boiled Cocoa Seed Testa and Sorghum
Malt Dust in cassava root meal based-diets (g/100gDM)

Parameters Diets
1 2 3 5 6 7

Phosphorus 1.82 1.77 1.68 1.85 1.93 1.95 2.01
Calcium 091 0.83 0.88 0.82 0.79 0.61 0.69
Potassium 0.63 066 0.71 0.73 0.67 0.76 0.73
Magnesium 0.15 0.14 0.15 0.14 g1z, e 0.14
Iron 0.041 0051 0.053 0.055 0052 0.058 0.054
Zine 0.012 0014 0012 0011 0012 .0015 0.013
Suplhur 0.16 0.15 0.17 0.16 0.15 0.14 0.13

Diet 1 = 10% inclusion of CST, Diel 2 = 20% inclusion of CST, Diet 3 = 30% inclusion of CST,

Diet 4
Diet 7= 0% inclusion of SCT and SMD

10% inclusion of SMD, Diet 5 - 20% inclusion of SMD, Diet 6 - 30% inclusion of SMD,
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lowest value of 2.19 g/d in diet 1.

Potassium intake from forage followed the
patiern of that of concentrate, though, the
highest value obtained was from diet 5
(3.58g/d) and lowest value from control diet
(3.30g/d). Magnesium intake from
concentrate was also significantly (P<0.05)
affected by dictary treatments, although,
there was no significant difference between
diets 1 and 2 as well as dicts 3 and 4. Highest
total Mg intake was from diet 5 (3.24g/d) in
numerical term. Higher metabolic Mg
intake was also obtained in diet 5
(2.41g/dW°™) but not significantly
different (P>0.05) from diets 1 and 3.

Zn intake from concentrate was
significantly (P>0.05) affected by dietary
treatments but as the value increases
numerically for diets 4, Sand 6 (SMD
inclusion), it fluctuates in dicts 1. 2 and 3
(CST inclusion). However, there were
significant differences (P<0.05) in the
metabolic Zn intakes across the diets
excepts for diets 1, 3 and 7 on one side and
diets 4 and 5 on the other side.

Fe intakes from concentrate and forage
were significantly (P<0.05) affected by the
levels of inclusion of CST and SMD. The
only significant difference (P<0.05) in
concentrate occurred between diet |1 and
other diets as other diets (2, 3, 4,5and 6)
were not significantly (P>0.05) different
from each other. Highest metabolic Fe
intake was observed indiet 5 (1.79g/dW°")
though not significantly different from diets
2,4and6.

Sulphur intakes from concentrate and
forage were also affected by dietary
treatments. These. was no significant
difference in values obtained for diets 1, 2
and 6 as well on diets 3, 4 and 5 in the
intakes from concentratc. These was also no
significant difference in the total sulphur
intakes in diets 1, 2 and 3 (CST inclusion).
The highest value of total sulphur intake
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was observed in diet 5 but not significantly
different (P>0.05) from diet 4.

Discussion

Ruminant generally requires adequate
coarse insoluble fibre for normal rumen
function which is associated with adequate
rumination and cellulose digestion. The
level of fibre intake in this experiment was
as a re<ult of the nature of the feed
consum:d. The boiling method of
processing CST and SMD was in line with
the assertion of Olubamiwa et al. (2002)
that boiling treatment was established to be
the most effective physical method in
detheobromising coca bean shell for
feeding livestock and also, Sigma (1993)
reported that heating and fermentation are
ways of reducing toxicity level of anti-
nutritional factors. Sigma (1993) reported
that heating and fcrmentation are ways of
reducing toxicity level of anti-nutritional
factors. Bell (1997) reported that an
increase in the NDF content of a feed results
in decreased feed intake. Also, NDF of feed
is better related to intake and gastro
intestinal fill than any other measure of
fibre (Van Soest 1994). Cellulose and
hemicellulose intake depend on the intake
of NDF, ADF and ADL, and the proportion
of cach in the diet. High protein contents of
supplementary have been noted to enhance
the intake of NDF (Egan and Doyle, 1985).
The mineral composition of the basal diet
fell within the values obtained for calcium,
phosphorus and magnesium 1.3, 0.2 and
0.5%, respectively by Carew ef.al (1980).
According to Onwuka and Akinsoyinu
(1988) the presence of mineral elements in
animal feed is wvital for the animal's
metabolic processes. The Ca: P ratios were
moderate in all the diets. NRC (1981)
recommended ratio 1:2 for ruminants
which was within the values obtained in this
study. This may be as a result of moderate
level of P in all the treatments. Values
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Table 6: Fibre and Mineral intakes of West Africun Dwarf sheep fed graded levels of hoiled Covon Sced
Testa and Sorghum Malt Dust in cassava root meal based diets

Parameters Dicts

1 3 1 4 3 6 7 SEM
NDF intake from 19.36° 40.94" ig6at 1212 40.54" 37 58° 3807 0.77
coneentrare
NDF from fornge 30,49 42.53" 41,15 44200 4501° 4171 40.29" 0.99
Total NDF imtake 78.88° B347 79.75" 86.32" 85.65° 79.59¢ T8.36° 061
Meiabolie NDF intake  36.46° 27.61" 26,68 28317 2§.15° 26.64° 26.3% 033
ADF intake from 2B.09¢ 3541° 15.06" 38,45 39.62" 36.1%° 37.24 030
concentrate
ADF intake from 36,67 30.50° 3821 41.04” 41.89" 38.73¢ 3741 0.48
forage
Total ADF intake 476" 77.91° 73.00°¢ T9.55" §1.51° T4.91" 7467 0.50
hMctaholic ADF imtake  25.42¢ 26,22° 2820 26.62° 27.12° 25.46" 254" 0.35
ADL intake fiom 469 476" 2710 244 1.84° 310 35 0,02
concentrate
ADL inteke fiom 26.05¢ 20036 248.00° 3017 30.79* 2R.874 27.501 0.44
foray
‘rmg:mL intake 31 64 3379 55.19* 261" 3263 1).07° .ol 0.7
Metabolic ADL intake  13.34¢ 14,01t 20.24" 13.6 13.65° 13.44° 1282 0.31
Cellulose intake from 1.60 2.53¢ 291" 166 0.92° L70¢ 081" 012
COMCEnimie )
Celllose intake from 2.82° ENIER 294 116 k. 298¢ 2.8 009
fomage
Total cellulose intake 472" 5.56° 585" 582 4,14 4.68° 360 013
Metabalic sollulose 3.20°¢ Bl 376" 422 2.90° ERES 266" 0.15
intaks "
Hemicellulose intake 33.40° 33,65 8504 3602 I 3308 3375 0,82
from cencentrate » . 4
Hemicellulose intake 5.72¢ 1047 012 10.87* 1110 9.86* 0994 0.17
from forage
Total Hemicelluluse 43.12* 44.12¢ 18.71" 46,71% 44,58 42 94° 43,661 D.5%
intake
Metabolic cellulose 16.82d Tl .99 17.91b 18 4Rn 16,774 16.93d D46
intake b
P intuke from 631 6.69h 617 2405 28.(Hin 25938 25.86a 512
concentraic
Pintake from forage.  §,10¢ 8.47h #.02d 231d 865 8.44b 1964 015
Total P intake 14.50¢ 15,16° 1419 32.36" 16.65° 43364 33.82% .30
Metahalic P intake " 743" .68 731" 13.56" 14,689 14,16* 14.02* 102
Ca intake from R [ 304" 332 3.27° 3208 252 247" 0.70
congenirans
Cn intake from forage 5 B5% 6.05" 573 5.94° b.18" B3 53 .20
Total Ca intake G901" 9.9 BYUE" 921 938" B8 BT 015
Metabolic caintake® 520t sar 5T 528 5.5 S0 483" a.10
K intake from 219 2.50° 241° 2.80* 2.44° 281" 262 005
oanoonirate
K intake from forage 3 351" 3.32¢ 144 358" 350 330 0,02
Total k intake 5.58° 61’ 503" 635" 0,02 631" 02t 0.30
Metabolic K intake " 3637 383° 380" 4000 1.84" 308 379" 0,06
Mg mtuke from forege 2,612 2.70° 2.56° 265 2.76' 260" 2.54! 0.0l
Total Mg imtoke LR EN g3 -l L 321 3.4 310" 304 0.4
Metabolic Mpmake * 238" 2.40% 234" 2394 240 233" 230 043
Fe intake from 0,14 0.19* (A0S 02 0n2° 021 0,19 043
cuncenimie
Fi intake from formge 1,86 132" 1.82° 1LRY 197 |80 .02
Total Fe intake 200" 211 e 211 218 194" D01
Melabolic Fe inmke © 1.68° i 1.68" 1.75" 179" | 47" 004
Zn intake from 0.04 0.05 0.04 0.04 004 004 .02
CONCENITALE
Zn intake from forage  0,11° 0,42 (I 013" 012 013 (I .01
Total Za intake 015" DN il 015" 0.16" 016" 0,18 0.5 0.01
Metabolic Zn intake® 2.4 164" 241" 252 2.52° 2.6 2414 1,06
§ inmke from 0.56" 057" .62 0.64 001" sz EVED .04
concomrale |
S irituke from forage 1.324 1.3 1.30% 1.34° At 136" 138 002
Total § intake 188" 104" 1,92 1.98" 20 1.R8" 1530 006
Metabolic 5 intake® 160" | 54 1,63 166" ]G3 1.60" 1 23 004

b=g.dW"", others = gd "
“ mcans along the same row with different superscripts are significatly different (P < 0.05)
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obtained for most of the minerals in this
study can meet the nutrient requirements of
ruminant (NRC, 1981).

The major minerals appeared adequate for
ruminant animals bascd on the
recommendation of 0.71 — 0.21g/100g Mg
(ARC 1980; Suitle, 1983),0.5-1.5g/100gK
(Mc Dowell, 1992) and 0.17 -1.53g/100g
Ca(NRC, 1984, 1985, 1989).

According to Mc Dowell (1972), the
minimum needs of Mg for sheep for growth
can generally be met by pastures or diets
containing 0.10% Mg. This assertion is in
line with the results obtained for all diets in
this study as it ranged between 0.11 and
0.15%Mg,.

Conclusion

Minerals available in the diets containing
boiled Cocoa Seed Testa and Sorghum Malt
Dust were significantly better in their
utilization by sheep fed boiled Sorghum
Malt Dust based diets. The experimental
animals were able to accommodate its
presence in the Cocoa Seed Testa after
processing (boiling) to reduce the
theobromine inherent in the experimental
material; thereby pose no threat to the
productivity of the animals. The availability
of SCT and SMD as agro-industrial by-
products and its inclusion in the
experimental diets afier processing
decreased feed cost and increase the supply
of essential minerals.
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