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ABSTRACT

The bmlogtcal value of Afr;can Walnut (Coula edulzs Baxll) in the raw, boiled, and oven
“vdricd forms were asscssod The average crude protein: coritont variod betwoon 8.96 and 21.80
percent which was hxghest for the oven dried and least for the boiled sample. A considerable
amount of ether extract was recorded (41.00%) for the oven dried sample when compared to
i the other two samples. The observed concentration of energy and other extract.content in
Coula edulis appear to have a favourable effect on the nutritional value of the nut. Boiled
sample contained relatively lower quantities of the nutrient determined. The drymatter
digestihility of the raw, boiled and oven dried samples was 87.4, 75.8 and B9. 0% respechve!y
Similarly, reduction oceurred in the apparent digestibility of crude protein, urude fibre, ether
extract and nitrogen ﬁ'ee extract. The study revealed increasing in we;ght gam for animals
fod ‘the boiled sample while lower weight gain were recorded fotranimals on raw and oven
dried samples. The potential of consuming the boiled walnut as food by man. and animals is
evident by its nutrient concentration in term of carbohydrate, fat, crude proteln and amino-

acid profile.
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INTRODUCTION

 Nigeria was ranked fourth among the
“top 10 countries with the highest annual
population increase in the ¥orld (Vanguard
,Newspaper. 1994). 1t is the only African
" country with an annual population growth
" of 3.3 million people (Vanguard Newspaper,
:1994), Feeding the teeming population has
been the major problem in this country.
There is therefore, the need to pay more
allention Lo home grown sources of prolein
- and carbohydrate nuts. Among the Jocal
and well known nuls are groundnul,
cashewnut, barbara hut and coconut, while
Coula edudisis one of the premier fores:.
plant of the West Coast of Afrlca extending

9

from Slerra Leone t6 Carbon &nd British
Congo (ltam, e/ 4/ 1983). It is a rare,
deciduous plant having small and yellowish
green flower, The fruit is a drupe with a
smooth fleshy green husk representing the
exocarp and mesocarp. The nut is hard-
shelled and cannot be cracked easily while
the edible non endosperm part of the
cotyledon is distinctly two Lobed. The nut
kernels are rich in fat and protein.
Research on its biological evaluation for
man and animels is lacking. Ham e/ of
(1983) reported the earliest information on
ils chemical evalualion. These scientisls
found that some of the amino-acids and
minerals are comparable with other reports
in literature {Metuga of &/ 1974). If the
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nut is ever vCo‘lﬁe‘rcome 3 well acceptﬁd and
commercial food more rcscarch is nceded
to know the potential of the nut in the
tropics.

feeding boiled and oven dried 'Coule. edulis
bdlllp]eb compared with 'r&w saquple on feed
intake, digestibility, and livewiight gain in
rats.

MATERIALS AND METHODS

Prcparatlon and storagc of samplcs

The Walnuts used for'this study were

obtained from -the local’ market in llorin,
Nigeria. The quantity oblaingd was divided

Therefore, the objective .of this, ..
experiment was to delermine ef[eclb of « .

NERCITET

~ The feeding and digestibility trial werc
carried -out with a total of 18 adult male

YRR

Wistar rats™of average initial weight of

20,83z und approximalely 4 weeks of age.

...They were allocated to the raw, boiled and
oven dried sample Lreslments as 100% of
their diets. The feeds were fed Lo appetite
- for @ 4 day adjustment and preliminary -
periods followed by a 8 day collection::

into three equal paits A, B, C corresponding -

to the- three respeclive treatments.

Treatment A was the raw samy le treatment -

D was boiled samplé obtaine: by boiling for -

ahout 45 minutes while treatmpnt (‘ was
ovendried- satple. oblained by drymg in a
hot air-oven: at 70%C for' 2’ days Therefore,
the nut kerncls of cach ‘sample were cut
into pieces, milled in a Wiley press to pass

through 0.5mm sieve and separately stored., . .-

in a sealed: kx]ner jar,:labelled and kept in

a deep freezer (-4%C) until needed for- .
‘ e ,compo&tmn -are shown in Table 1.

feeding and chemlcal analybea

Analytical PTOCEdure S

hamplm of feed,faeces and ortq were
snalysed-in: duphcate for the prommate
... boiled to:-R1.B0% for: the oven drlédg,:--;- T
. samples. Bm]mg ‘of walnut resu]ted ma.
.-+ loss of crude protein co‘ntent The loss i+ -

compositiofi- using the method of the -

Association of Official Anu}ytlcal Chemxsts
(1980). Crude protein was calculated from.

. design. -

- feeding.

- period. Water was offefed ao Zbifum. Feed..ow
- - refusals were weighed before éach morning... -
The daily faccal output. were. . -
collected, weighed and oven dried at 70 ¢ -
for 48 hours. The faeces was later bulked.. -, -

milled and stored in Kilnet bettles for. ...

* chemical analysis.

Stalistical analysis

. Ml-data were subjected to dnd]ySlS of
variance using the model of a latin square . -
Sigmflcant differences between = -

. .-means werg separated by lJuncan multiple

range test {1995).
RESULTS AND DISCUSSION

results of -

: The the"' 'prommate

.' " drying improved-the chémical. composatmn

N deterniineddy the Kjeldahl method while

ether extract-was measured by subjecting

the sample to petroleum ‘ether (Bp 60-
80°C) exlraclion using a soxhlel exlraclion

apperatus. Crude fibre was determined by

the method p;ebuxbed by Cullison (1982)

oven drying.

-----

treatments -ranged from "8.96%. for the

could be attributed:to the dxssolutlon of

soluble nitrogen into the bmhng water. ..
. Appreciable increase ‘in crude pretein
- conlent was observed in Lreslinenl Cafler . .
The variation in the crude
‘protein conlenl of tréatment C wmpaxed-_..-.
1o other treatmentsA and R.could probably... .. -

. be due tothe differencesin the percentage
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of dry matter content of the samples. It

2 5,.

Qven ...

o of the diet &s’ compared to the. bo}lﬁdh_{;‘:a
_sample, Thecrude protem cc,mtent inthe. v+
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was also noted that treatient C led toa
higher fat content than dfestment A The
reverse was true howevéx.in the case with
treatment B. It was alfo noteworthy that
the nul conlained bétween 3.91 and 5.68
Kcal. of energy. The-observation that the
nul conlain a relalively higher percenlage
of fat {ether extraclable) is consistent with
the previous results in literature (Ram e/
2 1983). ¢

The African. Walnut is of great nutritional
value since thé high fat and protein
content of the kernel would to some exient

" compensate for and complement the low

and poor protein: diets consumed in the
tropics. Despite its potential as fat and
protein sources'the nut has not assumed
any - considerable  importence  in  lhe
nutrition of man and animals in Nigeria
due solély to lack “of information on its
biological value, ‘

Feed intake and digestibility studies
There were significant differénecsin the
dry matier intake of rats on boiled sample
compared with those -on the other two
samples.. This could be attribuied to the
energy.densily of this diet as well as the
protemn content (Table 1) The results of

+ the biological value {Table 2) with rals
showed that raw nul did not.support ==
growth and gave  significantly (P<0.05} .

Jower feed intake. This could be due to the
presence of some anti-nutritional faclor
(Oxalate, 2695mg/kg: Tannin, 89.7mg/keg;
HCN, 4.32mg/kg) in the raw nut asreported
in literature (em &/ a/ 1983). The
negative effect of feeding tannin on the
growth performance of rat was reported by
Handler and Baker (1944). Facls abound in
literature on the negative effect of HCN on
growlh performance of liveslock (Arguedas
& Cooke, 1982, Ifut, 1987, Adeneye, 1591
and Delewu 1992), This is due to the
reaction of HCN with various nuiricnts

_ .. -thiosulphate and
mcteaptopyravialé)  during.  metabolic
processes” ifi -the body of the enimal.
Boiling miproved the consumption of the
nul (Eo‘i?ii}fi‘ared Lo oven drying. This'is'due
to the sofubility and denaturation of spie
anli-nutgitional faclors (Lannin and HEN)
by this Protess. This agreed with the
report that 4annin and HCN are waler
soluble ghicosides (Oyenuga, 1968). "The
boiled nuts resulted ina gain with higher
efficiency (2.67)'compared with"thé/other
two trcatments. 1t will, therefore, appear
from this study thatl boiling confers
measurable beneficial effects on the feed
intake and growth rate of the rats.

The results of the apparent digestibility
coefficient of the nutrients in raw, boiled
and oven dried samples are shown in Table
3. The digestibility coefficients of ether

(Vitamin: B

~ extract of diets A, B and C were similar
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“however, there were higher thanges in the

apparent digestibility of the other nutrients
of the trcatments.  Heat treatment
improved the protein content in African
Walnut allhough the protein digestibility
values obtained were rather low, compared
to the value recorded for the boiled
sample. The comparatively lower nutritive

~ value of oven dried and raw samples could

be ‘due to the anti-nutritional factors in

{hese samples:nol denatured by heat.

Doiled ‘nuts gave the; best, results of
nitrogen ether extract. digestibility. The
presénce of undigested and unabsorbed
food (metabolic faecal nitrogen) in this
study could affect the absolute value
recorded. The. results however,
demonstrated thal boiling treatment
reduced Lhe anli-nulrilional faclors as well
asimproved the apparent digestibility of all

nulrients of the nul.
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Mortality

.Two rats cach on trcatmcnto Adnd C

died during the experiment. Howevér, no

- pathologigal study was done on the dead

- rals bul Lhe, deallrcould be allrbuted Lo
the toxlel*y of tannin and HCN contents of

diels A and C. This sgreed willi the work of

L Sl 1 201.

Whailey . (1959) who reparted similar

_mortahty when chicks, ‘rodents and
ruminants were fed carob leaves and fruits
containing tennin while © Akanji (1994)
jf"_f'}reported the pathoszenesis - of  certain
_ctabolic disorder - (Cylotoxic hypoxia,
.. dysfunction and. final death) due to the
" high concentretion of HCN-in the diet.
They concluded that tannic acid and HCN
have deleterious properties “which
~depressed - feed inlake, poor prowth,
reduced efficiency of feed utilization 4pd
death of livestock (Ih] 197 ) ;“ o

CONCLUS!ON

Thc results for the trcatmcntv indicatc
that the nut is highly nutritive and
digestible and should be encouraged in the
diet of Nigeria populace. This finding is an
encouraging one for providing concentrated
digestible food in pralines, sandwiches,
candies, hakery good as well as flavouring
in confectionery “and i ice~cream.
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Table 1;  Proximate composition of
- raw and processed Alrican
walnut¥ Coula edulis (Raill).

- Parameters Raw Boiled QOven dried
Moisture 30.48 4039 . 1943
Crude protein L 12.50 - 096 21.80
(rude fibre e e 2. 73 + R.74 2.73
Ether extract: 29.00 R7.00 41.00
Ash R.67 R.65 3.73
Nitrogen free cxtract ‘ 22.54 18.26 1.61
Cross energy (Kcal/g)** 4.94 3.91 5.68
* Mean of 4 determinations
# Calculeted from the proximate composition.

Table 2. Performance characteristics of rats fed African walnut - Coula edutis(Baill)
Parameters Raw Boiled Oven dried 5

vﬁry malter inlake (g) 1.43 2.94° 1.422 +1.03¢
Initial body weight. (g} 31.63 28.70 29.17 +2.31ns
Final body weight (g? 27,30 39.67 26.32° +2.35*
Weight gain (g/day) -4.2h° 1100 -2.85° +0.80%
Feed cfficicney ~(.34* 2.67° -0.50 40.83*

Mean with the seme superscript in the same row are not significantly different from each
other (P>0.05). :
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Table 3. Apparent dlgestlblhty coeffmept of nutrients i Faw. boﬂed and oven drled
African walnut fcd to rats. “ A | SR
% Digestibilily Raw Boiled Oven dried  ©*  4SE7
Dry matter 87.41 75.81 - B8.97 ~oasiz#41.50ns
Crude protein 44 442 76920 - 483% - k280
Crude fibre - 75.00 70.00 73.00 ¢ uee41.65ns
Ether extract 92.68 93.67 96.55 -~ +3.75ns
Bnergy —- = - oo o 50.48 63.30 - 60.14 ~ +140ns

T

Mean with Lhe same superscripl in the same row are not significantly differ enl [1 oI r,'d(,h
other {P>00’))
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