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ABSTRACT

Peanui butter is a popular health and nutritiows staple food across the world. Afier the various
stages of production, the peanut butter was package in high density polvthene films and glass jars
which were then stored for the period of three months to compare best preferred storage medium.

Proximate analysis were carried out on the peanut butter samples to quantify sonse of the nuiritional
parameters which inchudes moistre coment, fars, protein, ash and fiber, at a regular interval of one
nionth for the storage period of three months. The colour and taste of the peanut butier were some of
the method used (o assess the stored products, questionnaires were alsi used 1o access these and
other parameters considered and the results subjected o statistical analysis using ihe chi-square
method. The changes in the nutritional parameters were quuantified at a monthly interval throughou

the storage period. At the end of the storage period it was noted that the peanut butter sample made

with skin stored in high density polythene films had high nutrients rerention capacity and showed
less change in taste and colour.
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INTRODUCTION To have the maximum freshness of these by-
. products, good storage media needs to he
The leguminosae family is divided into three ernployed. When purchasing peanuts in bulk
subfamilies of Ceasalpinivideac, or in a packaged container, it is important
Mimosoideac and the third and largest being that there should net be any evidence of
the Papilionoidea. The members of this moisture or insect damage, Whole peanuts
subfamily are shrubs and herbs which have still in their shell arc usually available in
characteristics flower resembling the flower bags or in the bulk bins.
of sweet peas. The flower gives rise to pods
which ‘contain one or several seeds, Peanut is an important industrial and oil seed
depending on the species and environmental crop in Nigeria. It is grown both for domestic
conditions (Bishop et. al., 1982). Shelled market and for export. While peanut is
peanuts are generally available in pre- grown mainly for ol production and export
packaged containers as well as bulk bins, in high income areas it is grown primarily as
Jost as with any other food that may food crop in other areas of Nigeria. Popudar
purchase in the bulk section, but for the by- not only as a source of protein and vegetable
products most of them are not found on oil, peanut is also valued for the food and
shelves of store as they are known to have a medicine industry. The domesticated
short storage period thus reducing the shelf peanuts in Nigeria are amphidiploids or
life. allotetraploid, meaning that they have two
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sets of chromosomes of two  different
species. The wild ancestors of the peanuts
- were thought 10 be Arachis duramensis and
Arachis ipaensis. A view recently confirmed
by direct comparison of peanuts'
chromosomes with those of several putative
ancestors {Omokanye et. al, 2001; lzge ¢t
al., 2007).

The leaves are
leaflets (two opposite pair, no terminal
leatlet), each leatlets is between | to Tem in
length and up to 3om in width,  After
pollination, the fruit develops into a legume
of 3 1o Tem in length containing 1 to 4 seeds,
which forces its way underground to mature
(Wikipedia, 200&). According to peanut
butter lovers {2008), the plant grows to a
~ height of 30 to 70em and spreads 1m. Some
~others develop to form a bunchy erect
vmmh others are called runners and they
: i over the ground. The plant has deep

properly mnoculated many nodules will form.
Usually the flowers are self pollinated, the
peg. a stalk like structure that is technically
referred 1o as gynophores grows downw ard
nto the seil, pushing ovary tip beneath the
soil where pods develop.

The prunary use of peanut butter is in the
home, but large guantities are also used in
commercial manufacture of sandwiches,
candy. and bakery products. Peanut oil is
often used in cooking, because it has a mild
flavour and burns at a relatively high
temperatare.  Under the name “Plumpy's
nuts” 100z or two small sachets of peanut
butter per day are given by World Health
Organization as a surviving base to many
African children as there s a growing need
for the consumption of protein which is
gradually becoming scarce in most
developing countries {Singh, 1992). Peanut
seeds are also used in the manufacture of
lactose, wilk called peamut milk. Other
industrial uses of peanut includes

opposite pmnate with four

taproots, with numerous lateral roots, and if

production of Pamts, Vanish, Lubrication
oil, leather dressings, fummiture polish,
insecticides, nitro-glveerine soap and
cosmetica conlain peanut oil and its
derivatives and protein portion of the oil is
used in manufacture of some textile fibres
(Frater, 2009). Sulankhe (1989) reponted
that peanuts and its derivatives can be used
m the manufacture of protein concentrates
which are used in production of beverages,
ice cream, candy ete.

Over the years in Nigeria, storage of lecally
prepared peanut butter has been a problem as
local producers of this product cannot store
them beyond a particudar pertod of time and
durtng this process losing its major nutrients.
Thus this study is to access the eftects of
storage on the nutritional qualities of peanut
butter and also proffer the best storage
method for this product.

The objectives of this study are to determine
the nutritional qualities and to ascertain the
effect of storage on the nutmzonai gualities
of peanut butter.

MATERIALSAND METHODS

A 3.8kg of fresh peanuis was ymmersed in a
water container of 12 litre capacity; they
were rubbed against each other thoroughly
by hands. This process was repeated twice
to ensure that all the clod and stuck sands
were removed from the peanut shells. The
peamits were placed in a basket to allow
water drain off the seeds which was later
sundried.

The cleaned fresh peanuts were placed on
big circular trays and then placed in an oven
dryer (1050C) for a period of 20 hours. This
drying process 1s to remove or reduce the
moisture content of the peanuts to about 5%.
The peanuts were shelied manually by hand
to remove the seeds and carefully sorted to
separate the good ones from the bad ones.

Desroster and Desrosier {2004) said that the
roasting process of the good seeds was
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carried out using an oven roaster. 0.9kg
cleaned, shelled and sorted fresh peamuts
were arranged on a large round tray to
increase its drving surface area and then
placed in the oven (1250C) for 2 hours. The
roasted peanuts were placed in an

aluminium rice washer and placu}. ontop of
a poi of boiling brine solution for 3 minutes

to soften the skin. This timing is because if
the boiling of the peanuts is less the skin will
not soften and if more than then the seeds
become too soft for the skin to be removed.
The peanuts were divided into two portions;
the first portion was left with its skins intact

~while the skins of the second portion were
removed. The kernels of the steamed seeds
were then sun dried again to reduce the
moisture gained during blanching.

Desrosier and Desrosier. (2004) further
stated that the portion of the peanuts without
skins wepe gmuud by the use of crush mill
and collected in 2 container. 12g of the
peanut paste-was placed inside the cup of a
blender and 8g salt was added. The mixture
was blended fox about 3 {0 4 minutes until
desired consistency was reached. Sg of the
oil was added during grinding to aid in
reaching the desirable consistency and to
increase the spread ability of the peanut
butter, this procedure was rcpgatcd for the
second portion (with skin). 0.09kg of the
peanut butter was packaged in high density
polythene bags (HI)?IS) and g,io\ss jars and
each was in turn placed in another polythene
films, this was sealed using a sealing
machine with air space in them. Another

0.09%kg were put in cach of the plass jars
without covers and stored on a shell at room
temperatore and with controllable light. The
nutritional qualities of the peanut butter were
checked at monthly intervals from the
production date.

The Association of Official Analviical
Chemistry (AGAC) (1954) was used to
determune the moisture content; the soxhlet
extraction method was used to determine the
fat content while the methods described by
Ibitove (2005) were used to determine the
dietary fibre and the total ash contents ot the
peanut paste. The Kjeldahl extraction
method was used to determine the protein
content.

The data collected were analysed using the
Chisguare method,

i
where O is the observed value for cach
sample and E is the corresponding expected
value.

RESULTSAND DISCUSSION

The moisture and fibre coutents of the paste
prepared from the peanuts with skin (P01
were higher than that prepared without the
skins (P{)’) This difference was due to the
varying roasting stages of the peanuts before
being made inte a paste (Desrosicr and
Desrosicr, 2004). The result of the proximate
analysis of the peanut butter immediately
after storage for the first one month for the
storage period is presented in Table |,
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Table 1 Nutritional Analysis of Peanut Butter Immediately After Production

 Sample  Moisture content Ash Fibre Protein Fats
% TR T TR TG T % g % ¢
Py 273 2.46 402 362 214 192 2262 20.13 3267 2941
Pox 298 268 400 3.60 215 194 21.67 1951 3827 3442

Where P01 is the peanut butter made with
skiny and P02 is the peanut butter made
without at the initial month of the study.

It was observed from Table 2 that P11 and
P12 (with and without skins respectively)
are almost of the same nutritional
composition, except for the fat contents of
P12 which was higher than P11, P13 has less
qualities of all the nutrients considered but
was higher in moisture content than both P11
and P12. From the results of the proximate
analysis, 1t could be scen that the peanut
butter underwent some changes in its
composition within the time of storage. P13

was stored in an open glass jar; this
ascertained the effects of air on peanut butter
and measured the difference with the packed
samples which showed less quantity of
nutrients than both P11 and P12. The
difference in the nutritional qualities of the
samples varied P13 showing higher values in
moisture and fibre content followed by P12.
The protein and ash contents increased to
almost 50% of the initial content, thus
proving that fermentation took place in the
peanat butter during the period of storage
{Food Science Central, 2008).

Table 2 Nutritional P_a_rame&rs of the Peanut Butter after One Month of Storage

Sample Moistare content Ash “Fibre Protein Fats
% G Y g % G % g Y% g
Py 3.71 332 700 630 267 241 4861 4375 3500 3150
Pp 3.71 332 700 630 2.67 241 4861 4375 3867 34.80
Pis 5.00 450 650 587 400 360 4278 3850 2750 2475
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Where P11 is the peanut butter made with

skins stored in HDPE, P12 is the peanut
butter made without skins stored in HDPE
and P13 is the control stored in glass jar at the
e0d of one month. Table 3 shows that P23
was richer in fibre and moisture content,
wihile P21 has higher fats and protein
gontents thus P12 has o higher nutrierit
retention capacily. Some changes were

& &;-\:; v. . 0 > ‘i‘
abserved from” the initizl nutritional

composition of the peanut butier. P12 hasa

greater—sirength o withstand rapid
fermentation of it constituents, which may
be due to the presence of its skin as it contamn
more antioxidants while P23 has higher
transformation of its constituents due to the
contact with atmosphere air,

Fable 3 Nutritional Parameters of the Peanut Butter after Two Month of Si’m‘agé Period

Sample  Moisture content Ash Fibre Pmﬂam ' Fats
% g % g % G Bhice.s. il % g
Py 39} 352 422 38R0 8 232 4311 38RO 4333 39.00
Pas 402 « 3.62 . 236 212 188 1.70° 40.56 3650 38.67 34.80
Pn 580 5331 ‘1.83 w5 333 300 39.89 3550 3550 3195

Where P21 is the peanut butter made with
skins stored in HDPE, P22 is the peanut
butter made without skins stored in HDPE
and P23 is the control stored in glass jarat the
end of two months. The nutritional content
of P31 in Table 4 was higher than P32 with
exceplion {o moisture content; this shows
that P31 munntained s increase in all the

quaatified nuirients, while there was

« . protein and fats.

decrease in some of the nutricnts in P32-and .+
P33 These decreases went below the initial
content m some nutrients including ash of
P33, Though there were decrease in all the
samples but P31 showed minimum of these
changes.

The nutritional ‘parameters considered for
this study were moisture content, Ash, fibre,

i &S

Table 4 Nutritional Parameters of the Peanut Butter after Three Month of Sorage period

Sample  Moisture content Ash Fibre Protein Fats
% g Y g B G0 %o g % G
P 3.91 352 4060 360 2 248 4222 38.00 4480 40.32
Py 421 379 0 232 209 167 150 3944 3550 3678 3310
P 6.07 5.46 .80 162 315 284 3561 32.05 2750 2473
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Where P31 is the peanut butter made with

skins stored in HDPE, P32 is the peanut
butter made without skins stored i HDPE
and P33 control stored glass jar at the end o{
the third month.

- MOISTURE CONTENT

The peanut batter made without skins (Table
4) recorded about 24.63% increase in
moisture content within the first month of

storage while, the peanut butter with skins
recordcd 35.77% increase, which was higher
than that produced without skins, The
control recorded an increase 0f45.33% these
increase continued to appreciate with time of
storage. After two months of storage, the

moisture content of the peanut butter made-

with skins mcreased with about 43.09%,
without skins recorded 35.07% increase and
98.13% mcrease of the imitial moisture
contents of the samples. After three months
storage peniod, almost all the samples
recorded increase in moisture content,
except for those produced with skins, which
recorded no increase during the lasi month of
«;tnrag-,f: The peanut butter made without
skins had recorded 41.42% increase while
the control sample had an increase of
103.73%, even greater than the initial
moisture content of the peanut butter.

ASH

Table 4 <;hows 74.15%, 75.14% and 66.22%
as the increase in ash content for peanut
butter sample made with skins, without skin
and control respectively after one month of
storage. At the end of 2 months of storage,
the ash content rcduced to below the initial
content of 7.95%, 10% and 53.14% decrease
for samples with skin, without skin and
control respectively. The control sample
stored in glass jars showed higher degree in
the ash content reduction then followed by
the sample made without skins.

24

After three months of storage, the peanut
butier sample made with skins recorded an
increase of 2.27% of initial content, which
showed a decrease when compared with the
results from the second month of storage.
The sample made without skins and control
samp}c recorded higher degree of decrease
in ash content of 40.29 and 50.29% below
the initial content respectively. This shows
that the peanut butter made with skins has
higher retention capacity for ash. This nay
be due to the presence of antivxidants
inherent  in the skins (Desrosier and
Desrosier, 2004; Wikipeadia, 2003).

- DIETARY FIBRE

Tables | to 4 above shows the change in
dietary fibre content of the peanut butter
samples at different storage periods. At the
initial state the peanut butter sample made
without skins contained higher amount of

dictary fibre than that produced with skins.—

After one month of storage, the control
sample had a higher fibre content of 3.6z
which recorded 85.77% increase of the
mitial content of 1.94g. Dictary fibre content
of the samples made with and without skins
increased to 2.4lg and 2.41g which
reordered 25.52% and 25.52% respectively.
This shows that air content of the peanut
butter had highly influenced the fibre
transformation in the control sample of the
peanut butter, At the end of the second month
of storage, the sample made with skins and
control sample had an increase in dietary
fibre content from 1.92g and 1.94g to 2.32g

“and 3.00g which represents 20.83% and
54.64% of its initial contents respectively

while the peanut butter samiple made without
skins recorded 12.89% decrease of its initial
fibre content. Finally after three months of
storage period, the peanut sample recorded
increase of 13.54% and 46,39% for sample -
produced with skin and control which
accounted to 3.60g and 2.84g respectively
while peanut butter sample produced
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without skins recorded a decrease of 22.68%
of 1ts initial content. This proves that there
were degreases in the entire sample at the end
of the third month of the storage period: The
increase in the sample made with skins and
without skins at the end of third month of
storage decreased to 20.83% and 13.54% at
the end of second and third months of the
storage period. This proves that the content
would continoe to decrease with increase in
time of storage. Alse in the case of sample
made without skins, the guanuty of fibre
decreased with ime of storage.

PROTEIN

Tables 1 to 4 show the quantity of protem
~present in the samples. PO, P11, P21 and
P31 are the samples of peanut butter
produced with skins at initial state, first
month, second month and third months of
storage periods respect tively. These samples
showed higher increase i protein content
with the timie of storage. At the initral state,
the sample made with skins had higher
“values for protein than that made without
skins; afier one month of storage, the sample
made with skings had an increase of 117.38%
which was more than the initial amount of
protein of the peanut buiter. the peanut butter
made without the skins had an increase ot
'124.24% which was also more than twice the
mitial content and the control sample had
91.26%. -

After three months of storage, the samples
had the following increase 88.77%, 81.96%
and 59.22% for the sample made with skins,
without skins and control respectively, the
increase amounted to 38.00g. 35.5g and

32.05¢ respectively. These confimed that

Protein content will continue to reduce with
increase in time of storage after the first
monih of storage.

FATS

Tables 1 to 4 show that the peanut butter had

‘an increase in its fat content. The peanut

butter made with skin increased from initial
value of 29.41g to 35.00g afier the first
mounth of storage which accounts o 19%
increase, and after the sccond month of
storage there was another increase to 39.0g
which accounts for 32.61% of the wutial
value, hence at the end of the third month, the
value of the incrcase was 40.322. this
accounts for 37.09% of the initial content
while the value of fat content of the peanut
butter made without skin were 31.50g,
34.8¢, and 33.1g after production, one
month, two months and three months of the
storage periods respectively, these values
account for 10% after one month, another
10% arter two months and 4.88% aficr three
months of storage periods, 1t was observed
that the increase was maintained between the
first and second months storage period as the

|

value remained the same, while there was

decrease after the third menth of storage,
from 109 to 4.88% of'the initial value

Kn the case, ¢ of the control sample, the values

;lwue 24, ‘“"w 31.95¢ and 24.75g after the
first, scwnd and third months of storage.

These figures accounts for 15.85%, of the
ipitial value of fats; after the first month, the
fais content recorded an increase of §.64% of
the initial value after the second month of
storage and after the third month of storage,
the sample recorded another decrease of
10% of its initial composition. These data
confirms that the peanut butter with skins, if
properly packed and stored under normal
conditions has more stable composition of

FATS.

Colowr Sensory Evaluation of Peanut Butter,
The results for the colour sensory evaluation
of peanut butter as observed by the panellists
are shown in Tables 5.
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Table 5: Colour Evaluation for the Peanut Buftter.

S/No  Panellist Oy Oy ‘ 0: Os
1 2 1 2 3 1 2 3 1 2 3
] I 7 6 6 5 5 6 6 3 5 5 4
2 2 7 7 7 6 5 6 6 4 5 5
3 3 6 7 5 6 5 6 5 5 5 5 5
4 4 6 6 5 . 5 35 5 4 4 4 4
5 5 6: %%, 5 5§ 4 6 &4 F- & kFad
; : |5
6 6 7 6 6 S 4 5 6 5 4.4 4
7 7 7 7 6 6 5 5 5 3 5 5 4
8 & 7 7 6 6 5 6 5 6 5 5 o
9 9 7 6 6 5 § & 2 5 s 5 4
10 10 6 7 3 6 4 35 & 4 4 4 5
Where OO0 is the result for the! sensory To determine whether the observed colour
evaluation immediately afier production, OO score differ significantly from the expected
is after one month of storage period, O2 is or original colour of the peanut butter'the
after two months of storage period and Q3 i — panellists score for the sample after
after three months of storage period while production and during the storage were
lis the sample with skin, 2 is the sample analyzed statistically using the chi-square
without skins and 3 s the control (which 18 statistical package, the results of which are
prepared and preserved using the normal presented in Table 6.
local method).
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Table 6: Chi-Square Values '(/3610{}1‘.

Period x° caic{da{ed x~ table
| 3% 1%
Beforé storage (with skins) 245 16.92 21.6
Before storage (without skins) 2.81
After 1 month -(fwiih skin} 6.05
After | (without skinks) 7.81
After 1 {control) 12.10
After 2 months (with skin) 7.81
.« After 2 months (without skin) 7.20
After 2 months {control) 13.61
After 3 months (with skin) 12.80
After 3 months (without skin) 13.61
After 3 months (control) 15.31

From the results obtained in Table 6, i was
hypothesized that there was no significant

difference between the colour quality of the

freshly produced and stored peanut butter.
The calculated chi-square value for peanut
butter at initial state (both with and without
%kms) one month after (with skins without
skins and control) and three months after
(with sking, without skins and control) were
less than the chi-square value 8% and 1%
level one could therefore say that observed
colour frequencies of the peanut butter
during these period, do not differ
significantly from the expected frequencies,

-~ therefore the hypotheses is accepted at 5%

level of ervor, that the resultant colour al the

end ‘of these periods is not significantly

different from the freshly produced peanut

127

‘butter. The caleunlated chi-square values of

the peanut butter after two months (control)
and after three months {without skins and
control) were higher than the critical value
at 5% tevel, thus rejecting the hypothesis at
5% level. This indicates that there was a
significant difference in the resultant colour
of the samples after two months (control)
and three month (without skins and control)
from the freshly produce peanut butter.
Taste Evaluation ef Peanut Butter
In order to determine whether the observed
taste of the peanut butter ditfer significantly
from the taste, the scores of the samples after
production and at an interval of one month
throughout the storage period of three

. months were analyzed statistically and the

result presented in Table 7.



Orhevgba wnd Musa

JAAT, (1 119-129, June 2009

The Effects of Storage on the Nutritional Quaiilieé of Peanut Buiter

Table 7: Chi-sguare Values for Taste

Period ,}:é calculated X~ table
5% o 01%
Before storage (witﬁ skins) 1.01 21,67 27.88
Betfore storage {without skins) Z:11
After 1 month (with skin) 1.3%
After 1 month (without skins) 3.20
After 1 month (conirol) 8.45
After 2 months (with skin) 4.05
After 2 months (without skin) 6.61
After 2 mé-nths {control) 153
After 3 months {with skin) 10.51
After 3 months (without skin) 11.28
After 3 months (control) 28.80

Table 7 shows the calcuiated chi-square
values for peanut butter immediately after
production (with skins, without skins) one
month aller (with skins, without skins and
control); after two moenths (with skin,
without skins and control) and after three
menths {with skins and without skins) are
less than the chi-square values at 5% and
0.1% level while the control sample was
greater than the value of chi-square at 0.1%
level after three months. It could be said that
there was no significant difference in the
frequencies during these period of the
observed taste of the peanut butter and that
of the expected frequency during these
pertod.

128

Therefore, the hypothesis is accepted at
0.1% level which indicated that there'is no
significant difference in the resultant taste of
the peanyt butter from the freshly produced
peanut butter samples,

The calcoluted chi-square value of the

peanut butter afier three months ef storage is

higher than the enitical value of 1% level but

greater than 27.88 at 0.1% level, the

hypothesis is rejected at 10% level, this

indicates that there is significant difference

m the resultant taste of the peanut butter
after the third month of storage from that of

freshly produced peanut butter,
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CONCLUSIONS

The aim of this study was to produce peanat
butter from the improved cultivar of peanuts
in Nigeria, access and analyse its nutritional
parameters with time of storage and to
ascertain its taste and colour within the
storage periods of three months. In
quantifying these values, the levels of the
changes in the quality parameters were
determined with time of the storage. From
the studies, the results showed that the
samples packaged and stored in high-density
polythene films gave better results when
comparcd with those stored in open glass
jars in terms of nutrient retention capacity

and {fcrmentation  resistance. Also, the.

samples packaged and stored in the high-
density polythene film gave better colour
and taste after the storage periods.

It can thus be concluded that peanut butter
can be produced locally without much loss in
the nutritional qualities and stored
effectively for a period of three months with
a record of minimum losses throughout the
storage period. If properly packaged and
stored peanut butter can stay more than the
prescribed period of this project without
much change in its colour and taste. Apart
from preserving the quality of the product,
the sealed storage can also serve as a good
packaging material that can easily fit into the
marketing system of the peanut butter,
hecause transportation and handling which
are often the constraints canbe enhanced.
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