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ABSTRACT

The effects. of diets containing 0, 5, 10
and 15% sheanut cake {SNC) fed ad
libitum to 20 growing giits during a 10
week feeding trial were studied. Growth
and reproductive performances were
observed after the withdrawal of SNC
from the diets over a period of 22 weeks
and one parity respectively.

The inclusion of SNC significantiy

(P<0.05)depressed growth rate and feed -

conversion efficiency but not feed in-
take. However, feed cost (cedis/kg) re-
duced with increasing levels of SNC.
The post withdrawal growth and repro-
ductive performances for all the pigs
were not significant different (P>0.05).

Keyword ¢ sheanut cake, maize, gilts,
growth, reproduction. .

INTRODUCTION

The sheabutter tree{Butyrospermum
paradoxum: Gaertn. F)grows wild in the
savanna zones of Africa. {n Ghana,shea-
butter trees are widely distributed in
the Northern- Savanna Zone and even
though there are very few large plan-
tations, large quantities of sheanuts
(seeds) are harvested annually and pro-
cessed locally or exported. 40,000t of
sheanuts were exported to.the U.K.,
Japan and the Netherlands during the
1985/86 season (Anonymous, 2) but
total production of sheanuts is likely to
be about 100,000t.

In The Diet Of Growing Gilts

The fat obtained by local processing
may be used for cooking, lighting, socap
manufacture and also as a medical oint-
ment, hair and body cream.

The residual cake, after removing
the 45-55% fat in the seed, is known as
sheanut cake (SNC). This product has
virtually been regarded asa waste mate--
rial in Ghana and with the onset of fac~
tory-scale processing it is quite likely
that large quantities would become avai-
lable. Chemical analysis of batches of
locally-produced SNC at the Nutrition
Laboratory, U.S.T.. has shown that it ..
contains 20% CP, 12% EE, 4.8% Ash,

0.9% CF and 54.5% Carbohydrates: it
could therefore be a good replacement
for feed ingredients that are in high
demand for human consumption such as -
maize and fishmeal,

However Morgan and Trinder [1] and
Gohl [2] had reported that SNC was
unpalatable, could irritate the digestive.
tracts of animals and could be particu-
larly toxic to pigs,
attributed to the presence of tannins
and saponins in SNC. There is very lit-
tle information about the levels of inclu-

sion at which these effects would occur .

or about the performance of pigs after .
SNC has been withdrawn from diets. The.
objective of this experiment was to de-
termine the effects of feeding diets con-
taining varying levels of SNC on the per-
formance of growing gilts. The post-
withdrawat growth and reproductive per-
formance of the gilts were also monitored,

MATERIALS AND METHODS

fn Experimer* 1 the effect on grow.
performance of 1:_ 'ing SNC-containing
diets to growing piys ... studied.
Experiment 2, which had 2 phases; |
and Il lasting 12 and 10 weeks respec-
tively was designed to monitor the post~
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withdrawal growth and repreductive per-
formance of pigs fed previously on SNC-
containing diets.

Experiment 1
Samples of factory-produced sheanut
cake were obtained from West African

Milts Ltd., Takoradi, Chana. Four
diets containing 0. (T}, 5(T.), 10(7,4)

and 15% (T, .} SNC were formulated to
have about ~20% CP. All the diets con-
tained maize, fishmeal, wheatbran and

. TABLE 1: PERCENTAGE COMPOSITION OF DIETS FED DURING EXPERIMENT .1

micro-ingredients (Table 1] and the
levels of SNC specified were included at
the expense of maize. ' '
A total of twenty young Large White
gilts, balanced for age, weight and litter
origin were alloted to the 4 diets using
the completély randomised design (CRD).
They were housed in individual {163.x .
63cm) concrete-floored pens in’a well-
ventilated growing barn. Both feed-and
water were made available to the pigs
ad_libitum and on an. individual basis, .

Fe
byt

“ingredient 0% SNC
Maize 67.3
" SNC -
Fishm.i.l 19
Wheat bran . 11.8
Dicalcium phosphate . 0.5
-Oy;,;ter' Shell 0.5
Vitamin & Traceminerai
premix* 0.2
" -Common Salt o . 9.5
-~ Analysed Comp'os'i_tion %
- Dy Matter S 99.2
' Cl*ijde. Protein 20,0
" Crude Fibre 4
Ether Extract _ - 4.8
Ash !

Dietary Treatments'. U057
52 SNC 10% SNC 152 SNC
62.5 57.5 s
5 _ 10 15
19 19 19
11.8 11.8 11.8
0.5 0.5 05 ‘
0.5 0.5 0.5 . . -
9.2 0.2 0.5
f - -b"v "-; .. Iﬂ“.J
0.5 0.5 0.5
90.2 90: 1. 80200 -
20.1 20.4 20.7
5 3.9 4.1
5.7 59 6.3
7.6 7.9

* Vitamin Trace-mineral premix provided the foliowingfkg of diet:

Vitamin A: 12,000 ju; Vitamin Ds:
Vitamin K; -002mg; Vitamin BI:.030

2,000 iu: Vitamin E: iu:
Z mg; Vitamin BZ2:.0045 mg:

Vitamin BE:.00smyg; Witamin &12:.01mcg; Pantathenic acid:.Gi2my
Nicotinic acid: .003mg; Folic acid: .00img: Biotin: .015meg;

Manganese; .06mg: lodine, .001mg; Zinc: .05mg: lron: .025 mg;
Copper: .005mg: Selenium: .00img: and Antioxidant {(BHT) .1mg
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During the 10-week growth trial.
weekly feed intake and live weight chan-
Jes were recorded and from these aver-
age daily feed intake, weight gain and
feed conversion efficiency were calculated.
At the end of this period all the 18 sur-
viving gilts (5,5,5, and 3 from treat-
ments To" To. T10, and T15 respectively)
were kept for the second experiment.

Exg' eriment 2

The gilts from each treatment were
group-fed during this experiment. Dur-
ing phase | (12 weeks), gilts were
allowed 5% of their mean weekly live-

weight “as feed and in phase Il (10 weeks),

this was reduced to 3% to minimise fat

deposition. The composition of the com-
mon SNC-free diet fed during these two
phases is shown in Table 2. There was

TABLE 2: PERCENTAGE COMPOSITION OF
COMMON DIET FED IN THE
POST-WITHDRAWAL PERIOD

“(EXPT. 2)

Ingredient 3

Maize < 60

Fishmeal - 8

Wheat bran 30.4

Dicalcium phosphate 0.5

Oyster shell 0.5

Common sait 0.5

Vitamin Trace-Mineal Premix* 0.1
100

Analysed :Crude protein, % 16.0

"_'-'Composi_tion is as shown

in Table 1
ad_libitum access to water. Liveweight

changes were again recorded weekly
throughout the experiment and gilts were
served at the second estrus by a Large
White boar. Pregnant gilts remained in
‘their original groups and continued to
be group-fed until 10 days prepartum

47-

when they were moved into pens in the
farrowing house.

At parturition, the total number of
pigs born alive and individual birth
weight were recorded. Sows were fed
ad libitum postpartum and routine ma-
nagement practices such as iron admi-
nistration were undertaken. Pigs were
weaned at 5 weeks of age and at wean-
ing, number weaned and individual
weaning weights were recorded for each
litter. ’

Feed samples were analysed using
standard laboratory procedures{AOAC,3)
Data collected were subjected to analysis
of variance [3] and comparisons among
treatment means were made by the
Duncan's Multiple Range Test where
necessary. Coefficients of orthogonal
polynomials were used to determine the
response curves due to treatments by

partitioning the treatment sum of squares

into linear, quadratic and cubic compo-
nents in experiment 2. Regression co-
efficients (b) were caiculated where
necessary.

RESULTS AND DISCUSSION

Experiment 1

Pigs fed with the 15% SNC diet had
the lowest growth rate, the value ob-
tained was significantly (P<0.05) diffe~
rent from the others (Table 3). Feeding
of SNC-containing diets had a significant
{P<0.05} linear effect ie. a reduction of
one per cent in gain for every one per
cent increase in SNC level in the diet.
There was however no significant qua-
dratic effect. The poorer growth rate
could be attributable to the lower feed
intake and the effect of tannins since
the adverse effects of this anti-nutritional
factor on growth performance and diet
digestibility has been clearly established.

Daily feed intake decreased slightly

(P>0.05) as the level of SNC in the diet

increased. Feed intake had a significant
linear effect. The linear coefficient of
regression value (Table 3} confirms that
there was a 2% decline in feed intake as
the level of SNC incorporation increased
by 1%. It has been reported that SNC
has a bitter, astrigent taste [5,6] and
even though lack of facilities did not
permit the determination of the levels of
anti-nutritional factors such as tannins
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TABLE 3: GROWTH PERFORMANCE OF GILTS FED VARYING .
LEVELS OF SNE '

Distary Treatmenis

Parameter pisRe 53 SNC 105 SNC 1BR'SNC - Sign o e
Mo of Pigs g 3 k- = = s =
Initial wi (kg 15, 16 15.01 i ) UNS s
Einal wt. kgl 60 g0®  sasga? . wEoi0d 37.seM i e
Feed [ntake | o aim
(e pigfday] 1.70 1.53 16U 1,41 TR X
we. Galnikalpigiday), 0.57° g,4a? 0.50%  p.3sb . a1
Gain:Feed a,33 g e3bE 0,280 . -0
Feed Cast{cedis/eg) 23,55 22,08 2138 0,30 - o nit
Cosl of .4aln 1
| cedis/ka gain 7041 71,83 .13 8127 - -

+ = Coefficiant ot regression | Linear effect at 5%) Ly

' o Signifu:anl'. at 6%

ahc= means o1 a cow Baacing different supericripts differ (PLOL.05]

# = Significance

NS ® nat significance at 6%

and saponins i the SNG ysed here, the
eviaw of Cheeke (7] had_indicated that
gther foed or feed matedisls containing,
saponine hid led todeprassion iaad
[nLike,

It was Alsn sugclested thal the VedueT
ol b fmed intake could be due to
gither am irsitation of the digesiive tirac
or advarse effacts on rate of passage
[7]. Feed conversion alficigncy
| Table 1) deteriorated as the level aof
SHC in the diat inereased from i em. §BE
e gG T, The value eitained were how:
welller linese ror guadiceiic:

Fwa ailts fed the diel oataining 15%
SNC. died during the 7th week of the
puperimant. Poslimariad gxgmination e
dicated acute enteritiss SNC contains
tannins and sapenins [1.2] TabanfaliE]
oabedl that even Uhowbh saponins wealrl
usually he retained in the digestive Liact
gasireintestinal iesons could seoue i
seviere cases of poisening, leading to the
entyy of saponins Into the bioad $tream

L

WED\ EIa [ )
Liver damage, red blood corpuscls famos 5
\ysis, respiratory failure, convulsisns
antl coma have baan repocted in, sugh. o
witubtions [9], Dietary SHC levels hic
than 75% have been suggestad 1o be 1
to pigaf1}: even though the age ar
weight of pigs Studled was net specifh
by these’ authors in wiew of fhe 403
ncetalley alyse G et the TEESNT
gist, i1 s suagesied thal Wiy may)
AECur- Below - the T8 meimsnn tevel g

Expeviment &

The growth perfovmance of LAE plgs.- v
during this expeciment |s shawnin o
Table 4. in phase I, there was a. shight
lnri rase in the Feed Inlake of iHa pigs' 21
winch hael besn Tud the highest amauit,
of GG m expedimant | This m.a',l' b
dicative of attempts to.compensate for”
the earlier poor feed intake and growth,
rate. The values obtained for the final
waight, Feed jntake, weight., weight gain
and FCE iere similar {P20.08)" Tn the =
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TABLE 4:: PERFORMANCE OF THE GILTS DURING PHASE |
AND 1! OF THE POST-WITHDRAWAL PERIOD
(EXPERIMENT 2)

?.hasei'é“d Parameter i ‘Previous Dietary Treatments et Uk
. — - : - T o
Phase 1.{12 weeks) 0% SNC 53 SNC 103 SNC  15% SNC Sign
Initial wt. (kg) ©  50.92 4y .gab 48,12 37.5b ¥ooomm :
F'iri'al"w;' (kg) .. 102.4 L8 102.3 94.8 NSO
Feed: ;ntake . G . . B ' L [
'kg!pugfdayj 3.24 3,10 3.13 3.5 ="
We. gainT - A S
(kglplg,"day] : 00.61 -~ 0.5 . 0.65 0.68 NS e
Gain: Feed 0.19 0.19 10.20 0.19 NS
Phase.-11..(10 ‘weeks) . ..
Initial wt. (kg) 102.4 9.8 102.3 9.8 NS
Final wt. (kg) . 131.8 130.4 132.5 128.0 . N§ _
4 e : R : . o P TR e W
Feed intake _ - 5
lkg!prgidayl 3.30 2.96 2.89 2.96 oL e A
lkg!png!dayl 0.42 0.51 0.43 0.48 NS "
Gam""Feéa R IR | 017 015 0.16 NS
T . . e
*. Mea_t?_l.f: ‘ina row' bearing different superscripts differ significantly (P<0.05)
-.“ Ti-’ﬁ:,.'t!. :s_'—,.-.::=_-.':.. IS ’ . 5,
- “tii Lo et
: '-']':tij:'-m mrTABLEﬁ REPRODUCTW’E PERFORMANCE OF GILTS C e
SN gell Yoy i L ge . . Co R T E
v . A ) | .
Pararﬂeteﬂ_”-' o L - i-+ o Previous Dletary Treatments AR 'T
T 03 SNC: . . 5§ SNC 103 SNC 15% SN sign e
No pg gllts . ol e U : y 4 3 - C g
No ;b?r" ..“.-; g3 7.3 0.0 7.3 NS s
J 1 [3) R Y . . . : LI T A B R
No born allve SR 6.3 9.7 L BT . NS s
Brrfﬁ"wf (kg 1.15 15 1.z NS
| SR LR 1 - . - . L .
Weaomggm.{lfgd— . . 5.6 o 8.3 8480 'NSe i “,)1
yry bﬂq.- Aot h.‘.“::" TR . N L et NS -{i.".:ic;:
ngg:ﬁhg 3 oY borio g ?0. oy 83 GBS B NS SRRt
rt [Tt R . i Lo e e SEL T e )
mb‘rifﬁl stgnlf{;cant at 5% Ievel of probablllty _ L e
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secondﬂphase’- this -trend. continued .with.... ...

plgs fad the SNC-containing diets grow-
ing slightly faster and more efficiently.
{Table 4). Consequently, at the end
phasehl End at:the time :of mating all
g:l&%ad simitar’ (F>0%05)" liveweights®, .
. .Eifteen_out_of the 18 g_wlts completed

giftgeach from thé 0:%;7and 103 5NC, ¢«
treatments were culled for a variety of
reasons including anatomical abnormali-.
ties’ that Became evidént during this |

. experlrﬁent “"The ‘data’ for reproductive '
perf’ormance is shown in'Table’s. No
consigtent t¥end that could possibly =
have been' attributed to prewchs ‘feed-
mg }'actlces were observed in number
born and number born aTn\?e The " *
authors ar'e not " a‘@aare ‘of any'. corrobo-"
rative evldence on these parameters in
the’ Ilteratur‘e on pigs‘fed SNC-con-’
tamlng dlets durmg eariy gr‘owth '

Crr et _— i L
CZC)IQ(SIJIJESIE(DIQ

In Ghana, SNC-is currently regarded as
a waste product and it therefore has
no' market value’ I'ts. inclusion in the
diet” at the ‘éxpénse of maize which i§ a
major faod' and feed ingredient led to"
retit_mtgpn ih feed' _‘cost However, be-
calise of the very’ plor’ gfowth perfor--
mance’of pigs fed’the 153 SNC-contain-
ing ‘diet “ditFing ex‘perlment 1, its " iAgli-
sion “[8d to a conépituously higher cast
of gain [Table 3).""The experiment has
howéver shown ‘that it is p0531b|e for
pigs to achievé good grthh perfor-
mance after a period of Poor-Yrowth due
oy the feading of  a diet that may have
contalned anti-nltritional factors, Rei
productive performance was alse not
algn:flmnlly (P>0.05} affe-(‘ten

LEENT R . RPN
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