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ABSTRACT

The juglans spiecie of the African walnut was collected from three major
towns in Osun state and a local market in Abia state. Both the raw and
boiled samples were analysed, the percentage range of the results are:
moisture content 4.30 -4.50, 5.00 — 5.20, ash content; 7.00 — 7.10” 6.20 —
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6.30; 6.50-6.60; crudeprotein 17.73-17.75, 25.27 — 25.30; crude fibre 6.50 —
6.60, 6.00—6.20; crude 0il 56.55 — 56.60, 53.95- 54.00 and carboyhyrate
25.72-25.80,20.77 —20.78 while the range values of the following minerals
inmg/100g are Ca40.06—40.07; 41/06 —41.00,Mg 55.50 — 56.00; 57.40 —
58.00, P460.00—460.66; 470.55 — 470.95; these were the major minerals
while Cu, Fe, Zn,Mn were also detected at low concentrations. The oils
were also analysed and 75% of the oil was found to be unsaturated.
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INTRODUCTION

Walnut isoneof the most widely used nutsamong
thedesert nuts, it bel ongsto thejuglndaceae family. It
originated from thetemperate region,whereit grows
spontaneoudy and 50% of the production isconsumed
without processingin Turkey™ whilein Nigeria, dl the
productionisconsumed locdly?. Theripenutsisesten
asadesertin Nigeriaeither in boiled or roasred form
unlikein someother countries?.

Africanwanutisa so known asconophor nut (Tetra
carpidum conophorum). Itsloca nameisAwusaor Asda
inyorubaareaof Nigeriaandformerly called Plukdetia
Conoford®. Thenutisrichinfat, proteinandin miner-
asandvitamins. Themineral s content and percentage
oil content of the nut variesdepending onitscultival,
s0il paprametersand climatic conditions of whereitis
grown®. Theoil isrichinmonounsaturated oil- Oleic
and other two polyunsaturated oil; Linolenic and a-li-

nolenic acids, in fact, 60% of the ail is of oleic and
linoleic acids¥ and, thus, itsoil isedibleand could
asobeused asanindustria raw material.

A bitter after tasteisusual ly observed upon drink-
ing water immediately after eating the nuts® and this
could be attributed to the presence of alkaloids and
anti-nutritional materia int thenut. Theshdf lifeof the
traditionally processed (cooked) nut ismorethanthree
days, after whichit can develop off-flavour asaresult
of rancidity of itsoil but thiscould be successfully ex-
tended to at | east one month through combination of
heat procrssing,burning, fryingand frozen orage®. The
nut isa soreported to havemedicinal valuesinthat its
consumption canreducetheleve of cholesterol inthe
blood™.

Theaim of thisresearch work isto determinethe
physi co-chemical propertiesof the edible part of wal-
nut and compare these properties of local specie(Ni-
geriaspecie) withthosefrom other partsof theWorld.
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MATERIALSAND METHODS

Cultivars of somelocally produced wa nutswere
obtained from four mgor townsin OsunandAbiastates
of Nigeriathrough market survey. Thenut both boiled
and unboiled sampleswere deshelled and the edible
part was sliced, somewas air dried, while 10g was
ovendried at 105°C for 2 hoursto determineitsmois-
turecontent. Theair dried sampleswasmilled to obtain
theflour sampleof the nut. For oil analysis, 2g of the
milled sampleswere subjected to extraction by soxhlet
extraction method, using petroleum ether as solvent.
The extraction wasdonefor 24 hours; after which the
extracted oil was passed over anhydrous sodium sul-
phate to dry and the petroleum ether was separated
fromtheoil by using rotary evaporatort®.

Thenitrogen content waestimated by the Kjedhal
method and was converted to protein content by using
the conversion factor of 6.25. al so, the ash content and
crudefibre were determined by using®® method. The
carbohydrate content was obtai ned by differencd®. The
minerd dementsweredetermined by digestingtheash
with 3mol/dm?HCI and using theflame photometer for
sodium and potas um whileatomi c absorption spectro-
photometer was used for Ca, Mg, Mn, and Zn®. Phos-
phorouswas determined by molybdate method. The
oil parameters were determined using the standard
methodd'? while the esters were prepared by the
method of Hartman and Lago hasreported in Pearson’s
chemicd Andysisof foods™.

The fatty acid of methyl esters were chromato-
graphed using High Pressure Liquid Chromatography
(HPLC) HP 6890 presented with HP Chem station Rw
A09.01 (1206) softwarewith thefollowing conditions.
oventemperature- initia temperature 60°C for 3min-
utesraised by 8°Cto 140°C and kept for 10 minutes,
after which it wasraised to 250°C at therate of 10°C/
min. and kept for another 10mins. TheHPLCisequiped
with FID fused with HP-INNO wax (cross-linked PEG,
capillary column (30m x 0.32mmi.d) film thickness,
0.50 micrometer, injector and detector temperature
230°C ans 275°C respectively, carrier gasisnitrogen
at flow rate of 30.0ml/min. Peaksof the methyl esters
whereidentified by comparingthier retentiontimeswith
those of auhtentic standards under the same operating
conditions. The percentage areaswere measured by
triangulaion and therd ative proportion of theinduvidud
componets obtained by determing the proportiona area
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inrelationtototal area.
RESULTSAND DISCUSSION

The physco-chemical propertiesof thewalnut is
showninTABLE 1, the percentage moi sture content of
the unboiled sampleis higher than that of the boiled
sample, 4.30 and 5.01% respectivelly. Thisvalueis
comparable to the previous work done on walnut
sample in Nigeria as reported by!*a was 3.63% and
5.13% respectively for unboiled and boiled sampl es.
The percentage ash content of the raw sampleand the
boiled sampleare 7.00 and 6.20 respectively, theva ue
of theraw sampleishigher than that of the boiled, but
both value are higher than those reported by ™ which
ranged between 1.99% and 2,53%.

Thefat content of thenutishigh, 44.50 and 51.21%
respectively for both raw and boiled sampl es; bothval-
uesarelower than those of the speciesform Turkey as
reported by!; theva uewas reported to range between
61.37-72.13% respectively. Thecrudefibrevauesare
6.5and 6.0 % for both raw and boiled sampl es, higher
than that from Turkey. Also, the crude protein, whose
valuesare 28.22 and 27.48% respectively. Itishigher
in value than that reported in literature 109.47 and
22.53% respectively and also that reported from Tur-
key whose value ranged between 7.01 — 8.10% for
various species,but™ al so from Turkey reported a
higher value that ranged from 15.50 — 19.24%
respectivelt for dry weight of the nut.

The percentage total carbohyrate of the raw nut
was 9.48, whilethat of the boiled was4.10, thevaue
for raw samplewasfound to be higher than that of the
boiled sample, while*® reported avalue that ranged
between 8.05— 13 23%. The physical and chemical
properties of the walnut karnel are also reported in
TABLE 1.

The percentage free fatty acid for the raw and
boiled samplesare 2.50 and 1.97 respectively. If the
freefatty acidisgreater tahn 0.5%, thethe probability
that the ail will have ataste defect wasreported by,
thuswalnut oil will have ataste defect, but may not
smoke at higher temperature becauseitsof high free
fatty acid. The percentage acid value of the nut also
revealed avalueof 3.60 for raw sampleand 2.80 for
boiled sample. Thevauefor theboiled sampleishigher
than that of the raw sample, whilethe percentage sa-
ponification value of theraw sampleis 110.05while
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for theboiled sample, it is100.00.

TABLE 1: Physco-chemical propertiesof thewalnut kernel
and oil.

Properties Raw Sample Boiled sample

% moisture content 4.30 5.01

% Ash content 7.00 6.20

% fat content 44.50 51.21
% Crude fibre 6.50 6.00

% Crude protein 28.22 27.48
% Carbohydrate 9.48 4.10

% Free fatty acid 2.50 1.97

% Acid value 3.60 2.80
% Saponification value 110.05 100.00
Peroxide value 9.40 9.35
Refractive Index 1512 1.520
Viscosity 3.76 x 10° 3.74x10°
Specific gravity 0.8911 0.8825
% lodine value 90.11 80.12

Average of 10 replicate results

Both valuesarelessthan that reported by!*2. The
high valueindicate the number of ester bondsin the
fatty acid, hencethat the moleculesareintact during
processing and that the oil will begood for soap mak-
ingand in salad dressing or inmaking salad cream(*?,
The peroxide valuein Meg/Kg gave avalue of 9.40
and 9.35for both the raw and boiled sampl esrespec-
tively, thelow value showed that the oil was not rancid
asat thetimeof extraction, however, it showsthat the
oil isproneto easy deterioration™, Peroxidevaueisa
measure of the active oxygenintheoil, and itshigh
vaueinyoung oilssuggest ashort shelf life.

Theail isgoldenydlow in colour with plesant odour,
hasarefractiveindex of 1.512 and 1.520 and viscosity
of 3.76 x 10? and 3.74 x10? and specific gravity of
0.8911 and 0.8825 respectively for both the raw and
boiled samples. The values are comparableto those
reported by*2. |odinevalueisameasureof proportion
of unsaturated acid present intheoil, high valueindi-
cates high average number of double bonds, thus bet-
ter healthfulness, but ashort shelf life, inthe present
study, the percentage of theiodine vaueof wanut oils
are 90.11 and 80.12 for raw and boiled samples re-
gpectively, thuslower than those of other vegetableoils
which variesbetween 91— 119.4 as reported by!el.

TABLE 2 showstheresult of theminera constitu-
entsof both theraw and boiled kernel of the seed, the
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resultsof theboiled werehigher inall theelementsde-
termined, however they werefound to bevery richin
cal cium, sodium, potassium, magnes um and phospho-
rous and their values ranged between 80 — 215 mg/
100g dry weight and thisis comparableto the report
of infreshwalnut. Other minerals present but inlow
concentrationsareMn, Cu,Feand Zn and their values
ranged between 2.40 — 10.60 mg/100g of dry weight
but higher thanthosein canavaliaensiformg?.

TABLE 2: Thenutritivemineral constituentsof theraw and
boiled walnut kernel (Aver age of Ten Deter minations).

Concentration in mg/100g

Elements -
Raw Boiled

Ca 80.08 +1.01 86.25+2.00
Mg 85.60+0.50 87.11+2.11
Mn 2.40+0.50 2.75+0.60
Cu 2.11+0.25 2.58+0.11
Fe 5.52+0.20 6.11+0.40
Zn 5.60+0.25 10.604+2.00
Na 158.88+5.22 160.25+10.25
K 199.11+10.15 205.11+10.25

P 200.00+2.85 215.61+2.56

Thefatty acid profile of the crude oil of theraw
and boiled nuts appearsin TABLE 3 as with most
plant seed oilswhicharerichin Oleiclinoleic, linilenic
and palmitic fatty acidg®, thewalnut kernel isnot an
exception.

TABLE 3: Fatty acid composition of walnut ker nel ail.

Fatty acids Raw Boiled
Stearic 4.081 4.080
Palmitic 6.313 6.311
Linolenic 9.292 9.294
Linoleic 30.571 30.572
Oleic 49.230 49.231

Therewasno significant differenceinthefatty acid
composition of both theraw and boiled kernels. There
iIsagood content of the essentia fatty acids. Themajor
monounsaturated fatty acid, oleic acid (C18:1) isthe
highest fatty acid in the seed, it accountsfor 49.230%
of thefatty acids, higher than the concentration reported
by(*3: 21.18 - 40.20% of fatty acid from some culti-
varsfrom Turkey and*® reported arangevaueof 13.80
-33.0%from cultivarsfrom New-Zealand.

Thehigher concentartion of oleic acid will makeits
consumption healthful and a so makeit to haveagood
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shelf-life. Theseedisdsorichinlinoleicand linolenic
acids respectively-major polyunsaturated fatty acids
(C18:2 and C18:3), their concentartions are 30.571
and 9.292% respectively both aregood for hedlth even
though their high level may constitute short shelf-life
However, their values arelessthan the cultivarsfrom
Turkey as reported by!Y: 49.70 -55.50% for linoleic
and 14.30— 14.80% for linolenic acid respectively. The
two fatty acids are beneficial to human health asre-
gardsto human cardiovascular systemt™ andi*¥! Other
fatty acids obtained were palmitic acid,(6.313%) and
stearic acid,(4.081%). Thesevaueswere comparable
to that reported by*® for cultivarsfrom Turkey. The
vaueof palmitic acid ranged between 5.54—7.62%re-
spectively whilethat of stearic acid ranged between
2.61 — 3.67% respectively. Both palmitic acid and
stearic acid are mgjor saturated fatty acids, and they
arevery lowin contentinthewa nut kernel. These satu-
rated fatty acids are considered very poor for health,
but contributes positively to theshdf-lifeof theoil 8.,

CONCLUSION

Thekernel of walnut isagood source of food nu-
trientsrichin dietary protein, nutritiveminiralsand es-
sentid fatty acidsthus, making thenut nutritiondly Ssg-
nificant when compared to other nuts. However, the
differenceinthe parametersof walnut kernelsin Nige-
riaand that in other parts of the World (Turkey and
Newzea and) could be dueto theclimatic variations
and inthe methods of analysis, since according to!*”!
thesetwo parameters contributesto differencesinva-
uesof agricultura samples.
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