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ABSTRACT: Antioxidant effect of Groundnut Leaf Eatt (GLE) and Groundnut Shell Extract (GSE) on leromeat was
evaluated and compared with butylated hydroxyl@eiéBHA), a synthetic antioxidant in a 4x2x7 fatabdesign. To a separate
3509 of minced broiler meat, each extract was afpieparately at the rate of 1.5%, a control witlamlditive and 0.01% of
BHA, which serve as positive control. Each sampée divided into 28 parts of 12.5g each. Fourted) ¢f these were cooked
in microwave oven for 1% minutes while the othergatts were left raw. Both cooked and raw samplesevstored in a
refrigerator for 12 days at a temperature of %&I10xidative stability of the samples was monitoae®-day interval using the
Thiobarbituric acid (TBA) assay. The result showattall the additives and BHA were able to redujgiel loxidation in broiler
meat. This was shown by lower TBARS values in @édiroiler meat samples compared to the contropkesm(meat without
additives). The results indicate that the antiomtdzotency of GLE and GSE is not significantly diént (P>0.05) from that of
BHA. Treated raw meat samples have a lower TBARBegthan the cooked meat samples. Addition of @h# GSE was
effective in reducing lipid oxidation in both coakand raw broiler meat under refrigeration.
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Introduction

Chicken meat and its product have experieime@asing popularity and wide usage mainly farstonption all
over the world (Sallaet al., 2002). The processed chicken meat provides asneffunctional protein. It is also
utilized in a wide range of emulsified and restanetl meat products. The presence of lipid anchteractions are
important factor affecting the stability of meatrithg storage. The major problem for processed riseidite onset of
oxidative rancidity, which results into off-flavoand off-colour (Mielniket al., 2002). Oxidation of lipid in chicken
meat is responsible for the changes in its nutrdtiquality, loss of vitamins, minerals, esserdiaino acids, colour,
flavour and texture (Aguirrezabel al.,2000) and reduced shelf life (Coronastial., 2002).

The oxidation processes primarily producerbgdroxides, which is tasteless and odourless.hasokidation
reaction proceeds, the hydroperoxides are brokemdoto carbonyl and other compounds, which arpaesible
for rancid flavour in oxidized lipids (Gordon, 199Products of lipid oxidation are potentially toxand may lead to
adverse effects such as production of carcinogensagenesis and ageing (Yagi, 1990). In order &wvent lipid
oxidation, antioxidants were used (Olorunsaetyal., 2009).
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Antioxidants are food additives of either thetic or natural origin that can scavenge fredceds thereby
preventing oxidation of unsaturated fats, the caoerancidity. Synthetic antioxidants such as Baigt
hydroxylanisole (BHA) and Butylated HydroxylanisdBHT) are typical example of commonly used anti@xits.
However, the health and nutritional safety of canets have been jeopardized as a result of usirgg tegnthetic
antioxidants, hence their low acceptability by aoners (Pokorny, 1991). Synthetic antioxidants ameinogenic
(Kahl and Kappus, 1993), scarce and expensive.n€ed to find lasting solution to the aforementiopeablems,
necessitate the use of natural antioxidants ingoBthenolic extracts from herbs and spices (Abldated Roozen,
1999), cereals and legumes (Onyeneho & Hiettiataght992) have been reported to retard lipid oxiain oils
and fatty foods. Natural antioxidants in addittonbeing cheap and readily available also haveozidtant effect
in the human body. Leguminous crops such as groutndre common in Nigeria where it is mainly used f
consumption while the leaves and shells can be fmddeding livestock. Due to the availability miore nutritious
forage crops for feeding livestock, groundnut leaaed shells are considered waste in most casesfath coupled
with the availability of groundnut prompt its seieo as a source of natural antioxidant for thiglgt The objective
of this study was to determine the effect of grourtgshell and leaf extracts on oxidative stabiityyooked and raw
broiler meat in comparison with Butylated hydroaylisole, a synthetic antioxidant.

Materialsand Methods
Collection of samples

Ten broiler chickens of eight (8) weeks oldrev purchased from Animal Production Pavilion, Dapant of
Animal production, Faculty of Agriculture, Univetgiof llorin. Freshly harvested groundnut leaved ahell were
obtained from a local farm at llemona in Kwara &tat

Processing of broiler chickens

The broiler chickens were slaughtered byimgtthrough the jugular vein. They were scaldechuadly by
dipping into boiled water for a minute, defeathenedshed, eviscerated and de-skinned. The carcassesut into
different parts. The breast, thigh and drumsticksenmanually deboned using a sharp knife and minsaty a
food processor (National MK-5080M).

Processing of groundnut leaves and shells

The groundnut leaves were thoroughly wasetiadr-dried for three days. After the separatibthe nut from
the shell, the shell was thoroughly washed andliééd for three days. Both leaves and shell welgested to
soxhlet extraction separately with methanol asstiteent.

Application of treatments

The minced meat was weighed into four podioh 350g each. The first portion serve as the tinegaontrol
(no additive). 0.05% of butylated hydroxylanisoBHA) was added to the second portion (positive nt0.05%
of Groundnut Leave Extract (GLE) and Groundnut BEgtract (GSE) were added to the third and foymointion
respectively. Each of the treated minced meat virddedl into twenty eight parts of 12.5g each. Feart of these
were cooked for 1% minutes using a microwave owati¢nal-NN-55WF) while the other parts were leftiw Both
cooked and raw samples were wrapped in differeihfpfper with labels corresponding to the appliechtments.
They were stored in a refrigerator (HR-170T) atmperature of 4£C for twelve days. The oxidative stability was
monitored at 2-day interval for 12days of storage.

Determination of lipid oxidation
Lipid oxidation in the samples was evaluatsihg the 2-thiobarbituric acid (TBA) test. Thedibarbituric acid

reactive substance (TBARS) values were measured daoplicate 10g samples at each storage day ukimg t
distillation method of Tarladgrist al, (1964). 10g of the meat sample was homogenizeld &4t5ml of distilled
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water in a specimen bottle using glass pestle.hBmogenized mixture was rinsed with 50ml of distilwater into

a 500ml round bottom flask. Thereafter, 2.5ml dfM).Hydrochloric acid solution (1:2 v/v) was addeddathe
mixture was distilled through a condensing assertlollect about 15ml of the distillate. 5ml okthistillate was
mixed with 5ml of TBA (0.02M). The mixture was bedl for 35 minutes in boiled water, and then codteden
minutes under a running tap water for color develept. The duplicate absorbance readings were nmezhsuir
538nm against a blank that contained 5ml of 0.1Mrbghloric acid solution and 5ml of thiobarbituecid (TBA)
reagent using a spectrophotometer (COMSPEC-M10%. dbsorbance values were multiplied by a factor.8f
(Tarladgriset al., 1964) to obtain the TBARS values in milligram pealonaladehyde per kilogram of sample
(mg/MDA/kg).Triplicate samples were analyzed in litgte for each treatment.

Statistical analysis
The experiment follows a 4*2*7 factorial dgsi The data obtained was analyzed using analjsheovariance
(ANOVA) model suitable for the factorial design tithe aid of a Genstat 5 program package (Payne bad

Genstat Committee, 1987). The difference betweeansavas determined by Duncan multiple range tedt an
significance was defined at P<0.05.

Results and Discussion

Table 1: Main effects of antioxidant treatment atate of meat on oxidative stability of broiler mea

Factor TBARS (mg/MDA/kg)
Antioxidant treatment Control GLE GSE BHA
4.534 2.46F 2.378 2.53F
SEM 0.234
State of meat Raw Cooked
2.528 3.42%
SEM 0.156

a,b means with the same superscript along the samare not significantly different. (P>0.05)

In Table 1, the control samples had the lgABARS value which was significantly different<@®05) from
other treatments. This shows that all additivesiced lipid oxidation more than the control samplEsere is no
significant difference (P>0.05) in the antioxidautivity of Butylated hydroxyl anisole (BHA), Grodnut Leaf
Extract (GLE) and Groundnut Shell Extract (GSE)e Téffectiveness of both GLE and GSE may be dudeo t
presence of phenolic compounds such as p-coumeidg &@nnin, flavonoids and phenol. These compouards
mainly concentrated in seed coats (Preet and PRAGQ). It was observed that cooking speeds upateeof lipid
oxidation in broiler meat. This was manifested hg higher TBARS value (3.425) of cooked meat sampke
compared to the raw ones whose TBARS value wa$2H#s observation agrees with the report of Belgt al,
(2003) which states that heating accelerates lpidation and the production of volatiles in meaboking also
deactivate antioxidant enzymes and release irom fneme pigments (Kanner, 1994). This observationelher
differs from that of olorunsanyet al, (2009) who reported that raw pork patties unddifgid oxidation than cooked
ones. They further asserted that this observatightnbe due to formation of Maillard reaction prathi(MRP)
during cooking. MRP have been reported to exhibitioxidant activity (Satoet al., 1973; Bailey, 1998 and
Guntenspergeet al., 1998). The mechanism for antioxidant activiy MRPs is that they reduce hydroxyl-
peroxides to products that are unable to form fiagicals that were formed during oxidative degriatatof
unsaturated fatty acids (Wijewickrerseal., 1999; Wijewickreme and Kitts, 1997). MRPs halsn&een reported
to scavenge free radicals the cause of lipid obddatyen and Hseich, 1995).
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Table 2: Interactive effect of antioxidant treatrhand storage days on oxidative stability oflbraineat

TBARS (mg/MDA/kg)

Antioxidant Storage days
0 2 4 6 8 10 12
Control 286 460, 460, 410, 7.20, 3.20 5.10,
GLE 1.90 260 26Q 240 310 310 240 Ns
GSE 200 190 3.0 350 235 1.00 200 Ns
BHA 220 28Q 230 250 3.00 220 210 Ns
Ns Ns
SEM 0.44

a, b, c means having different superscript altregstime row are significantly different (P<0.05)y xsneans having
different subscript along the same column are Ba@itly different (P<0.05).

As storage days increases, lipid oxidation increase shown in Table 2. This may be caused by iser@athe
formation of pro-oxidant compounds. At day 0 and ttiere was no significant difference (P>0.05) agtime
treatments. At storage day 2, 4, 6, 8 and 12, tdmtral samples had higher TBARS values than otteatments.
However, there was no significant difference (P5).Between BHA, GLE and GSE. In all treated samplp&l

oxidation progresses at a slower rate. The actofitpoth GSE and GLE was typical of natural antiaxits. At
storage day 10, there was a general decreasedrokflation for all the samples.

Table 3: Interactive effect of antioxidant treatmand state of meat on oxidative stability of beoineat

State of meat TBARS (mg/MDA/kg)
Antioxidant treatments
Control GLE GSE BHA
Cooked 5.26) 2.7377 2.50Q° 2913
Raw 3.508 2.08Q° 2.242° 2.15Q°
Ns Ns Ns
SEM 0.82

a,b means with the same superscript along the samare not significantly different (P>0.05). x,yeams having
the same superscript along the same column arggrificantly different (P>0.05).

All treated meat samples performed equall0O(B5) in the cooked and raw state. This is conttarthe report
given by Olorunsanyat al (2009) that cooking which is mostly associatechviitcrease in temperature activates
some lypolytic enzymes such as lipase and phogmsaiin the meat, which promote lipid oxidationshfaret al,
(1998) reported that cooking disrupts muscle membgystems leading to loss of structural intedtitys exposing
membrane lipids to oxidant catalyst. There is mmi§icant difference (P>0.05) in the antioxidantiaty of GLE,
GSE and BHA in the cooked and raw samples. Howeeir antioxidant potency is significantly differtefrom
that of the control samples. The potency of GSE &id may be due to the presence of inherent phenoli
compounds that are antioxidant in nature. Pherolinpounds have been reported to scavenge frealatlicough
hydrogen or electron donation from their phenolidrioxyl groups (Murthyet al., 1998).
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Conclusion

All the additives and BHA were able to redlip&l oxidation in broiler meat. This was shownlbwer TBARS
values in treated broiler meat samples comparethe¢ocontrol samples (meat without additiveAhptioxidant
potency of GLE and GSE is not significantly differ¢P>0.05) from that of BHA. Treated raw meat skeshave a
lower TBARS values than the cooked meat sampleslitidd of GLE and GSE was effective in reducingdip
oxidation in both cooked and raw broiler meat un@érigeration. Thus, readily available and chedafE@nd GSE
could be used as a natural source of antioxidatftercontrol of lipid oxidation in meat.
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