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Introduction.

Antioxidants are molecules with ability to
mhibit or slow the oxidation process of other
molecules. Free radicals produced by oxidation
reaction are caused by the transfer of electrons
from a substance to another that is reduced and
thereby initiates a chain reaction that causes
damage to cells. Antioxidants has been found
to bind metals, scavenging species that initiates
oxidation, stops high-energy oxygen species
by preventing peroxides formation, or
decomposition of lipid peroxides (Hamid et
al., 2010). Antioxidants are widely used as
ngredients in dietary supplements to maintain
human health and prevent diseases such as
cancer and coronary heart diseases. Beside
medicinal importance, natural antioxidants
extend its applications in the industries such as
food preservatives, cosmetics production and
in preventing the degradation of rubber and
gasoline. (Bjelakovic et al., 2007).

For example, lubrication oil is expected to
remain stable and shouldn’t dry up like paints.
Therefore, small quantities of anttoxlda:ll'ﬁr
such as phenol or amine derivatives are “5“3]13'
added as an additive. Lipid oxidation 15 a
major cause of food spoilage as it reduces ﬂw
shell life of foods. Lipid oxidation occurs
during refining and oil extraction and re
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the grape seed on lipid were then carried out
using Rancimat method for oxidation stability
index and peroxide value test, acid value test
and pH performed.

Materials and Methods.

The grape fruit sample was sourced from
Vunchi in Lavun Local Government of Niger
State, Nigeria. Groundnut oil and animal fat
used were bought from local markets in Bida
and Minna, Niger state respectively. Grape
fruit sample was then taken to the School of
Agriculture and  Agricultural Technology,
Federal University of Technology Minna,
Niger state for clarification and identification,
The grape fruit was washed and peeled,
thereafter separated into grape seed and peel.
The grape peel sample was weighed and oven
dried for 48 hours at 60 °C, thercafter its
moisture content determined, The dried grape
peel was milled by a combination of small
mortar and pestle, and grinder into a mesh size
of 0.5 mm. The ground grape peel was
enclosed in a filter paper for extraction. The
same procedure was carried out on the grape
seed sample with the exception that it was
oven dried for 13 hours. The difference in
drying time for the two samples is to ensure

that the removal of moisture content to
minimum value.

Extraction of Sample.

One variable at a time method was used for the
solvent extraction of ground grape seed in a
soxhlet extraction using methanol as the
extracting solvent. The grape seed sample was
weighted, sealed with a filter paper and
thereafter extracted at optimum conditions
established by Afolabi er af: (2016). The same
procedure  was camied out for soxhlet
extraction of the grape peel sample. The
preliminary work carried out by Afolabi er al;
(2016) showed that the optimum  extraction
time, temperature and solid-solvent ratio for
the extraction of grape peel is 180 minutes,
45°C and 10 g: 150 ml. However, the optimum
conditions for the extraction of grape seed are
140 minutes, 60°C and 10 2 200 ml. The
r:xlra:t_ mixture  obtained after soxhlet
extracum} was filtered and evaporated to
dryness in order to remove methanol under
reduced PICssure at 60 °C
EVApOTator There ’ -E Toaty
. after, extracts obtained were

Federal I:Fn.‘wm‘u-qﬂ‘m'mnh;» Minna, Niger State, Nyg
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laced in dark bottles and ltﬁfﬁd.inn&[m.
Et 4 °C for further use (Hegazy and Ihrm
2012),

Determination of Elements present in
Grape Peel Extract.

Atomic  Absorption  Spectrophotometer
(Accusys 211 model, USA) analysis was uged

in analyzing the elemental composition of the
grape peel and seed extracts. The AAS
analyses help in determining the composition
of the grape seed and peel extracts ang
comparison made with extract obtained from

other antioxidant rich fruits (Sykorova et al
2009),

Preparation of Oil Mixture Sample,

In order to ascertain the antioxidant potential
of extracts from the grape peel and seed, oil
sample was prepared by mixing unsaturated
groundnut seed oil with saturated cow fat in
the ratio of 4:1 according to the method
described by Akpan er al; (2015) and Wan

(2009). This mixture is thereafter referred to as
oil sample.

Evaluation of the Oxidation Stability of
extracts from the Grape Peel and Seed.

The oil sample with extract was made by
mixing the oil mixture and extract from grape
seed in the ratio of 8:1 and referred to sample
B. The same procedure was carried out for
sample C for a mixture of grape peel with ol
mixture. An evaluation of the oxidative
stability of the oil mixture mixed with and
without grape extracts was carried out using
the Rancimat test. The oxidative stability was
determined in 743 Rancimat apparatus from
Metrohm according to ISO 68861997
utilizing a sample of 2.5 . All samples were

heated to 110 °C with an air flow of 10 L/
(Farhooshi and Moosavi, 2007),

Evaluation of Lipid Oxidation of Grape Ped
Extracts.

Lipid oxidation test was carried out on the oll
sample mixed with and without grape extrach
in order to evaluate the antioxidant potential of
the grape peel and seed extracts, 5 ml of grpe
seed extract was added to 40 ml of oil “Wr:ﬁ
prepared as in section 2.5 (sample B) and, 3 ]
of grape peel extract added to 40 ml 'Jfl':"
sample for sample C. The pH, peroxide \’*I?'

and acid value tests were used to and



antioxidant effectiveness of the extracts from
grape peel and seed on a mixture of groundnut
seed oil and cow fat. The peroxide value and
acid value tests were carmed out according to
thestmdardpmccd:mstatedbyEme:aL
(2012), John (2010) and Fereidoon and Ying
(2003).

The percentage of antioxidant effectiveness
was calculated using the method described by
Adegoke and Gopalakrishna (1998) ﬁm’n
equation (1)

Table 1: AAS Anaiysis ngmpc.m Hﬂdpﬂﬂ! extracts ¥

(Ta
Pﬂteﬂtia!s of the
on oil mixture §
period of Sﬂrda@

Elements Present Na K Ca P Cu T
Grape Sced Extract (PPM) 11,9 114.0 0.00 577 0.67 R e
Grape Peel Exiract(PPM) 8.6 196.0 2.6 6.28 0.3 0.1

Table 2: Owidation stability of oil mixture with and
without extracts

Oil Sample 67 minutes
il Ssmple with Grape Sesd Extract 5353 minutes
1l Szmple with Grape Pesl Extract S56%minutes

Table 3: Effect of peroxide value test on samples for a
perrod of 50 days.

Sample Day  Day Day Day
3 i3 35 50

Oil Sample 310 360 4.00 4.50

wihoul grape exiract

(meg g%e of oil

Oil Sample with grape 258 238 3.01 320

sood extracrs{meg gk

of oil)

Ol sample with grape 240 270 2.91 29.00

pect extract (meq.g'ke

oil)

Antsoxidamt 16.77 2000 25.00 29.00

cliectivensss for grape

seodd extract (%)

Ansoxidsnt 2258 2500 2730 30.00
el extract (%)

Table 4: Effect of free fatty acid test on samples for a
period of 50 days.

Sample Day Day Day Day
3 15 15 30

(al

sample 262 310 370 450

without  extract

(mgKOH/g of oil)

O sample with 242 277 330 35

Erape seed extract

(mgKOH/g of oil)

Oil sample with 3.50

2.70 3.20 .
Er2pe peel exiract 24

—msKOH/g of oil) =

Table 5: Effect of pH test un
days.

Sample Day
3

0il 6.96
sample  without

grape extract

Oil sample with 6.88
grape seed extract

0il sample with 6.83
grape peel extract
Discussions.

Atomic  Absorption

Analysis of Grape Seed mdM Ei&':ﬁ:’ ’

The Atomic Absorption

analysis of the major and mnmr

present in the samples of grape peel amlmﬂ

are Prﬂ,entl:d in Tah;; MTQT OIEFI?; . |
resent in the grape extracts 8

Il:ﬂtnssmm (K) with a percentage GUI@% .

of 90.1 % mmwpmmwm 2y

86% found in grape seed extract. The res

Table 1 also show that calcium and manganese

are absent in the grape seed extrac but pre

as minor elements in grape Pﬂﬂ extract. Tt

result is in agreement with the works of

et al- (2013), Borang, (2010) ﬂﬁﬂ ykoroy

al., (2009), whoallclasﬂﬁ potassium .

of the major elements in a :

However, elements such as. Sﬂdﬁgl‘x ""

found to be tﬁﬁ nunara o
pammgemmpﬁﬁmﬂﬂ the AAS a



Evaluation of Oxidatior
Mixture.
The induction period of the il mi
extract and with grape peel and
was presented in Table 2. The indu

of oil mixture sample without
extract was found to be 67 miniutess S5

implies that the shelf life of oil mixture (3
period whereby the oil sample is capable to
D st oxidation) is 67 minutes. However, with
the addition of the grape seed and peel extracts
‘0 the oil mixture, the stability of the oil
mixture wan enhanced from 67 minutes to 553
minutes and 569 minutes respectively. This
result is in agreement with the work of
Delfanian et al, (2015), who reported that the
induction period of oil sample containing
extract of fruits are higher than that of the
control oil sample. The antioxidant activity cffectivene

index of the oil is the ratio of time required to 22.58 % and

4 1
”

oxidize a given sample heated at 110 °C with days 15, 35 and 50 |
and without the presence of antioxidant. antioxidant eness of
increases from 16.77 to 20%, 2

This implies, the time when either a level of
detectable rancidity or sudden change in the
rate of oxidation occurring in the oil sample 1s
herchy increase by 8.25 and 8.49 respectively,
An important finding of this present study is
that. antioxidant potential of the extract from
grape peel is found to be higher than that of
grape seed by 16 minutes and this translate
into 0.24. This implies, extract from grape peel
was able to stabilize oil mixture for a period of
16 minutes longer in comparison to that of the
extract from grape seed.

Effect of Grape Extracts on Oil Mixture for
a Period of 50 Days.

Analysis of the Peroxide Value Test.

The peroxide value is a measure of how lipid
oxidation occurs; this is because peroxides are
one of the major by products formed during
lipid oxidation. The result of the effect of
grape seed and peel extracts on the mixture of
groundnut seed oil and cow fat are shown in
Table 3. It was observed that there is a

reduction in the peroxide value of the oil
sample without the extract in compuiﬁanwiﬁ
samples  containing extracts.  This _implies
addition of the grape seed : . extracts
slow down the mﬁﬁfm N Pt
serve as an antioxidant. The result obta ined in

day 3, 15, 35 and 50 respectively
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pH Value.

The effect of extract on the pH on oil samples
for a period of 50 days is showed in Table 5.
Samples with extract for the various days show
lesser pH value as compared with those of the
sample without extract. This indicates that
samples with extract are more acidic than
sample without extract. The same trend was
observed as the samples were subjected to pH
analysis for more days. The reduction in pH
value signifies lipid oxidation in which the
activity of enzymes and microorganisms is
greatly inhibited. Sample with seed extract is
having little reduction in pH value on
comparison with sample with peel extract,

Conclusions.

Antioxidants were extracted from an oven
dried grape peel and seed samples using
solvent extraction method. The antioxidant
potential of grape peel and seed extracts was
evaluated based on their ability to preserve a
mixture of groundnut seed oil and cow fat
from deterioration for a period of 50 days. The
Rancimat analyses in term of oxidation
stability for the oil mixture without extract,
and on addition of grape seed and peel extracts
are found to be 67 minutes, 569 minutes and
553 minutes respectively.

The antioxidant effectiveness of the grape peel
and seed extracts on the oil sample were within
the range of 22.58% to 30% and 16.77% to
29.00% respectively. This clearly showed that
grape extracts has an antioxidant potential and
capable of preventing lipid oxidation thereby
prolonging the shelf life of fat and oil food
stuffs. It was observed from the AAS,
Rancimat and peroxide value analyses that
grape fruit peel extract is more active than seed
extract in preventing oxidation of oil mixture.
However, in term of free fatty acid and pH
values, seed extract was found to be more
active as an antioxidant than peel extract.
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