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                           Comparative Analysis of Phenolic Composition and  

            Antioxidant Effect of Seed Coat Extracts of Four Cowpea  
                         (Vigna unguiculata) Varieties on Broiler Meat  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  INTRODUCTION 
 

Lipids are important component of meat and contribute to 
several desirable quality characteristics of meat. Lipids are 
important in enhancing the flavour and aroma profile of 
meat and also increase the tenderness and juiciness of meat 
(Olorunsanya et al. 2009). However, lipid oxidation is re-
sponsible for quality deterioration of meat during storage. 

Quality characteristics affected in meat by lipid oxidation 
include flavour, colour, texture and its nutritional value 
(Gray et al. 1996). The development of rancidity in meat by 
lipid oxidation begins at the time of slaughter and continues 
during storage. Storing meat at low temperature and pack-
aging of meat in oxygen free containers retards the rapid 
development of rancidity. However, oxidation of lipids may 
continue even during frozen storage (Salih et al. 1989). The 

 

Seed coat crude extracts of white-coloured ITA-256, white and brown-coloured TVS-716, deep brown-
coloured IT-90K and light brown-coloured Ife brown cowpea varieties were analyzed for the presence and 
amount of total phenol, tannin and flavonoid content. Crude extracts of the cowpea varieties were analyzed 
for antioxidant activity using the Thiobarbituric Acid (TBA) assay. The seed coat extracts were added sepa-
rately to 200 g of minced broiler meat sample at the rate of 0.05% of the weight of the meat and their effect 
compared to that of the synthetic antioxidant, butylated hydroxyl anisole (BHA) added to the meat at the 
rate of 0.05%. Each sample was divided into 16 parts of 12.5 g each. Eight of these were cooked while the 
other 8 parts were left raw. Antioxidant effect of the seed coat extracts was determined during refrigerated 
storage of raw and cooked minced broiler meat. All the cowpea varieties studied except TVS-716 contained 
phenol, tannin and flavonoids. TVS-716 contained only phenol and tannin. Seed coats extract from Ife 
brown contained higher levels of total phenol, tannin and flavonoids than the corresponding samples of IT-
90K, ITA-256 and TVS-716. IT-90K had higher tannin content than ITA-256 and TVS-716 but its phenol 
and flavonoids content are not significantly different (P>0.05) from that of ITA-256. TBA assay shows that 
all the additives and BHA were able to reduce lipid oxidation in broiler meat. This was 
shown by lower TBARS values in broiler meat samples with added additives compared to the con-
trol samples (meat without additives). Seed coat extracts of Ife brown, ITA-256 and IT-90k reduce lipid 
oxidation more than BHA in raw broiler meat samples but are less potent than BHA in cooked meat sam-
ples. Seed coat extracts of Ife brown was more effective than other cowpea varieties in reducing lipid oxida-
tion in both cooked and raw meat samples. The antioxidant potential of IT-90K was not significantly differ-
ent (P>0.05) from that of ITA-256 while TVS-716 exhibited the least antioxidant potency.  
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need to curb reduction in nutritional quality, incidence of 
off-colour, off-odour and rancid taste or warmed over fla-
vor caused by lipid oxidation necessitate the use of antioxi-
dants in foods (Olorunsanya et al. 2009) Based on their 
source, antioxidant can be classified as synthetic and natu-
ral (Branen, 1975; Kahl and kappus, 1993). Synthetic anti-
oxidants have been commonly used to suppress lipid oxida-
tion in foods for a long period and are ascertained to be 
very effective (Branen, 1975; Kahl and Kappus, 1993). 

Examples are butylated hydroxyl anisole (BHA), buty-
lated hydroxyl toluene (BHT) and tertiary butylhy-
droxylquinone (TBHQ) (Gray et al. 1996). However, de-
spite the effectiveness of these chemicals, there are some 
problems associated with their use (Cao et al. 1997). Syn-
thetic antioxidants are very scarce, expensive and pose 
health hazards to consumers (Olorunsanya et al. 2009). 
There is a concern about the safety and toxicity of synthetic 
antioxidants in relation to their metabolism and accumula-
tion in the body organs and tissues (Cao et al. 1997). 

Synthetic antioxidants cause impairment to blood clot-
ting, lung damage and act as tumor promoters (Kahl and 
Kappus, 1993).  

Because of these, consumers prefer natural additives and 
there is a growing interest in the potential use of antioxi-
dants from natural sources. The need to find alternative 
sources of antioxidants brought about the use of spices such 
as ginger, tomato, and garlic. Phenolic extracts from herbs 
and spices (Abdallah and Roozen, 1999), cereals and leg-
umes (Onyeneho and Hiettiarachchy, 1992) have been re-
ported to retard lipid oxidation in oils and fatty foods. 
Cowpea are processed and consumed extensively in devel-
oping countries and the large amount of seed coats dis-
carded as waste may be considered potential sources of 
phenolic compounds for application as natural antioxidants 
in foods (Lethabo, 2006).  

This will be of particular relevance to meat industry 
where there is currently a drive towards the use of natural 
food additive. The objective of this study was to determine 
the phenolic composition of seed coat extracts of four cow-
pea varieties and their effect on oxidative stability of broiler 
meat.  
 

  MATERIALS AND METHODS 
Meat preparation 
Ten broilers of 8 weeks old weighing 2±0.35 kg were ob-
tained from Animal Production Pavillon, University of 
Ilorin, Nigeria.  

The broilers were slaughtered by cutting through the 
jugular vein with a sharp knife. They were scalded manu-
ally by dipping into boiled water for a minute, de-feathered, 
washed, eviscerated and de-skinned. The carcasses were cut 

into different parts. The breast, thigh and drumsticks were 
manually deboned using a sharp knife and minced together 
using a food processor (National MK-5080 M). The minced 
meat was mixed thoroughly to form a homogenous mix.  
 
Cowpea processing   
Four varieties of cowpea were obtained from National Ag-
ricultural Seed Council, Federal Ministry of Agriculture 
Ilorin, Kwara State. The four cowpea varieties are Ife 
brown (light brown colour), TVX-716 (white and brown 
colour), IT-90K (deep brown colour) and ITA-256 (white 
colour). The cowpeas were soaked in water for a minute 
and dehulled manually. The seed coats were air-dried at 
ambient temperature for forty-eight hours. Thereafter, the 
seed coats were extracted with methanol in a soxhlet appa-
ratus. 
 
Treatments 
The minced meat was divided into twenty-four 200 g sam-
ples. An amount of 0.1 g of extract or BHA (positive con-
trol) was added to each 200 g of the minced meat. An un-
treated sample was used as negative control. Each 200 g of 
minced meat was divided into sixteen parts of 12.5 g each.  

Eight of these were cooked for one minute thirty seconds 
using a microwave oven (National-NN-55WF) while the 
other eight parts were left raw. The cooked and raw minced 
meat samples were packaged in different foil papers corre-
sponding to different treatments. The samples were stored 
in a refrigerator (HR-170T) at a temperature of 4 ˚C, for 
twelve days. 
 
Analysis 
Lipid oxidation in meat 
The oxidative stability was monitored at two day-intervals. 
Lipid oxidation in the meat samples was evaluated using 
the 2-thiobarbituric acid (TBA) test. The thiobarbituric acid 
reactive substance (TBARS) values were measured on a 
duplicate 10 g samples at each storage day using the distil-
lation method of Tarladgris et al. (1964). 10 g of the meat 
sample was homogenized with 47.5 mL of distilled water in 
a specimen bottle using glass pestle.  

The homogenized mixture was rinsed with 50ml of dis-
tilled water into a round bottom flask. Thereafter, 2.5 mL of 
diluted Hydrochloric acid (1:2 solution) was added and the 
mixture was distilled through a condensing assembly to 
collect about 15 mL of the distillate. 5 mL of the distillate 
was mixed with 5 mL of Thiobarbituric acid (TBA) (0.02 
M) and boiled for 35 minutes in boiled water. Then, the 
mixture was cooled for ten minutes under a running tap 
water for color development. 

The duplicate absorbance readings were measured at a 
wavelength of 538 nm against a blank that contains 5 mL of 
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hydrochloric acid solution and 5 mL of thiobarbituric acid 
(TBA) reagent using a spectrophotometer (CECILL-2000). 

The absorbance values were multiplied by a factor of 7.8 
(Tarladgris et al. 1964) to obtain the TBARS values in mil-
ligram per malonaladehyde per kilogram of sample 
(mg/MDA/kg). Each treatment was replicated four times. 

 
Qualitative analysis of phenolic compounds in cowpea 
tannin 
1 mL of freshly prepared 10% w/v ethanolic KOH (0.01 M) 
was added to 1 mL of the extract. A dirty white precipitate 
indicates the presence of tannins (Sofowora, 1980). 
 
Phenol 
2 drops of 5% w/v FeCl3 was added to 1 mL of the extract. 
A greenish precipitate indicates the presence of phenols 
(Awe and Shodipo, 2001). 

 
Flavonoids 
1 mL of 10% w/v NaOH (0.01 M) was added to 3 mL of 
extract. A yellow colouration indicates the presence of fla-
vonoids (Awe and Shodipo, 2001). 

 
Quantitative analysis of phenolic compounds in cowpea 
by spectrophotometric method 
Phenol 
5 mL of the extract was introduced into a 50 mL flask. 
Then, 10 mL of distilled water was added. 2 mL of ammo-
nium hydroxide solution and 5 mL of concentrated Amyl 
alcohol were also added.  

The samples were made up to mark and left for 30 min-
utes for colour development. This absorbance was meas-
ured at a wavelength of 503 nm using a spectrophotometer 
(CECILL-2000). The percentage phenol was calculated 
using the formula: 
 
% Phenol= absorbance of sample x gradient factor x dilu-
tion factor / wt of sample x 10000 
Dilution factor= 100.  
Gradient factor= 18.41. 

 
Tannin 
50 g of the sample (cowpea seed coat) was weighed into a 
50 mL plastic bottle. 50 mL of distilled water was added 
and shaken thoroughly for 30 minutes.  

This was filtered into a 50 mL volumetric flask and made 
up to mark with water, then 5 mL of the filtrate was pipette 
out into a test tube and mixed with 2 mL of 0.1 M FeCl3 in 
0.1 M HCl and 0.008 M potassium ferrocyanide.  

The absorbance was measured at 120 nm within 10 min-
utes using a spectrophotometer (CECILL-2000).  

The percentage of tannin was calculated using the for-
mula: 

 
% Tannin= absorbance of sample x gradient factor x dilu-
tion factor / wt of sample x 10000 
Dilution factor= 100.  
Gradient factor= 17.84. 
 
Flavonoids 
For each cowpea, 1 mL of the cowpea’s seed coat extract 
was introduced into 50 mL volumetric flask, 4 drops of 
concentrated HCl (0.01 M was added with a dropping pi-
pette after which 0.5 g of magnesium turnings was added to 
develop a magenta red colouration. The absorbance was 
measured on a spectrophotometer (CECILL-2000) at a 
wavelength of 520 nm. The percentage flavonoid was cal-
culated using the following expression. 
 
% Favonoid= absorbance of sample x average gradient fac-
tor x dilution factor / wt of sample x 10000 
Dilution factor= 100.  
Gradient factor= 15.19. 
 
Statistical analysis 
Completely randomized design was used for the quantita-
tive analysis of phenolic compounds in cowpea. The differ-
ence between means was determined by Duncan multiple 
range test and significance was defined at significance level 
of P<0.05.  

The analysis of meat conservation followed a 6*2*7 fac-
torial design.  

The 6, 2, and 7 represents the antioxidant treatments 
(control, Ife brown, ITA 256, IT-90K, TVS 716 and BHA), 
state of meat (cooked or raw) and storage days (0, 2, 4, 6, 8, 
10, 12) respectively. The data obtained were analyzed using 
analysis of the variance model suitable for factorial design 
with the aid of a Genstat 5 program package (Payne, Lane 
and Genstat committee, 1987). Each treatment was repli-
cated four times. The ANOVA model is as follow: 
 
Yijkl= µ + α i + β j + γk + (α ixβ j) + (α ixγk) + (β jxγk) + 
(α ixβ jxγk) + eijkl  

. 

 
Where Yijkl denotes the ith observation arising from level 

i of antioxidant treatment, level j of state of meat and level 
k of storage days
µ= overall mean. 
α i= effect of level i of antioxidant treatment. 
β j= effect of level j of state of meat. 
γk= effect of level k of storage days. 
(α ixβ j)= interaction effect of antioxidant and state of meat. 
(α ixγk)= interaction effect of antioxidant and storage days. 
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(β jxγk)= interaction effect of state of meat and storage 
days. 
(α ixβ jxγk)= interaction effect of antioxidant, state of meat 

 error term. 
 replicate. 

and storage days. 
eijkl= random
l=
 

  RESULTS AND DISCUSSION 
Every cowpea varieties had tannin and phenol (Table 1). 
Only TVS-716 lacks flavonoids. Various researches have 
shown that cowpea contains phenolic compounds in the 
three main groups namely, flavonoids (quercetin, myricetin 
and kaempferol) (Lattanzio, et al. 1997), phenolic acids 
(coumaric, ferulic, caffeic, hydroxylbenzoic, syringic, 
sinapic and procatechuic acids) (Cai et al. 2003; Sosulski 
and Dabroski, 1984) and tannins (Morrison et al. 1995; 
Lattanzio et al. 1997; Egounlety and Aworh, 2003). These 
phenolic compounds are mainly concentrated in the seed 
coat (Preet and Punia, 2000). Cai et al. (2003) analyzed 17 
varieties of cowpea and observed that protachuic acid was 
the major bound phenolic acid. Analyses of tannin in cow-
peas have been done using specific methods for condensed 
tannin such as the main vanillin-HCL method (Chang et al. 
1994 and Morrison et al. 1995). The seed coats extract of 
Ife brown (light brown in colour) contained greater concen-
tration of total phenol and tannin than IT-90K (deep brown 
in colour) (Table 2). This observation differed from the 
generally observed trend in literature where darker-
coloured legumes grains tend to contain higher concentra-
tion of phenolic compounds than lighter-coloured grains. 
Chang et al. (1994) reported higher concentration of pheno-
lic compounds in coloured cowpea varieties than the white 
varieties. Dark coloured seed of lima beans, pigeon peas, 
African yam bean and jack bean were also found to contain 
significantly higher tannin content than the lighter coloured 
se

nd Okwechime, 1993) and 0.03-0.1% 
(C

f TVS-716 was the 
le

droperoxides, the 
ca

ility of broiler meat samples were ob-
rved (Table 4). 

 

ed coat (Oboh et al. 1998).  
The higher amount of total phenols in Ife brown than in 

IT-90K and in ITA-256 than TVS-716 could result from the 
presence of some phenolic compounds that may not neces-
sarily contribute to seed coat colour in Ife brown and ITA-
256. The levels of phenols found in the seed coat extracts of 
Ife brown and IT-90K were higher than reported levels for 
total phenols in whole cowpeas, which are of the order of 
0.1-0.2% (Giami a

ai et al. 2003).  
The high phenol content in the seed coats was because 

phenolic compounds in legume are known to be concen-
trated in the seed coat (Preet and Prunia, 2000). Phenolic 
compound in seed coats play a major role in the physical 
and chemical defense system of the seeds when exposed to 
environmental factors such as oxidative damage and micro-
bial infections thus contributing to antioxidant and antim-

icrobial activity (Troszynska et al. 2003). Among the cow-
pea varieties, Ife brown exhibited the highest antioxidant 
capacity (Table 2). Its TBARS value (0.28) was close to 
that of BHA (0.29). Seed coat extracts of IT-90K and ITA-
256 were equally potent while that o

ast in terms of antioxidant potency.  
The relative antioxidant capacity of crude extracts may 

be related to the quality and quantity of phenolic com-
pounds present. The antioxidant effect of the seed coat ex-
tracts may be attributed to the presence of phenolic com-
pounds, which donate hydrogen atoms from their hydroxyl 
groups thus reducing the formation of hy

use of lipid oxidation in meat.  
Even though correlations were not done in this study, the 

results seemed to agree with reports in literature that indi-
cated that levels of phenolic compounds can be positively 
correlated with antioxidant activity. In other words, the 
higher the levels of total phenols tannin and flavonoids, the 
higher the antioxidant activity (Veliogu, 1998 and Awika et 
al. 2003). More importantly however, structural-activity 
relationships are the main factors that determine the anti-
oxidant activity of phenolic compounds measured by free 
radical scavenging capacity (Rice-Evans et al. 1996; Sroka 
and Cisowski, 2003). The ability of any particular phenolic 
compound to scavenge free radicals depends on its struc-
ture. Therefore, the types of phenolic compounds present in 
an extract would determine its resultant antioxidant activity 
(Rice-Evans, 1996; Larrauri, 1998; Sroka and Cisowski, 
2003). Thus, the low performance of TVS-716 may be due 
to the absence of flavonoids in the crude extracts. Interac-
tion effects of antioxidant treatments and storage days on 
the oxidative stab
se
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

Qualitative 1Table analysis of pheno  varieties

  P 

lic compounds in cowpea

henolic compounds
 

T in  Flavonoid  Phenol 
Cowpea varieties 

ann

Ife brow n + + + 

IT-90K + + + 

TVS-716 + - + 

ITA-256 + + + 
+: means presence of constituent; -: means absence of constituent. 

Per2Table centage composition of phenolic compounds in cowpea 
 

Phen

varieties

olic compounds 
 

Cowpea varieties 
Flavonoids Phenol Tannin 

Ife brow n 0.264ns 1.379c 1.526c 

IT-90K 0 5ns .23 0.512b 0.998b 

TVS-716 - 0.196a 0.298a 

ITA-256 0.279ns 0 48b 0. 4ab .2 51

SEM 0.067   
The means within the same column with at least one com
significant difference (P>0.05). 

mon letter, do not have 
 
NS: non significant; SEM: standard error of the means.
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As the storage days increases, lipid oxidation increases. 
This was brought about by increase in the formation of pro-
oxidant compounds like peroxides that eventually led to 
increment in lipid oxidation. At storage days 0, 2, 4 and 6, 
no difference was detected (P>0.05) among the treatments. 
At storage days 8 and 10, BHA had the lowest TBARS 
value (0.264 and 0.303) respectively. The result obtained 
reflected the observed levels of total phenols obtained in 
Table 2. Phenolic compounds scavenge free radicals 
through hydrogen or electron donation from phenolic hy-
droxyl groups in the aromatic ring, which influence the 
ability of the phenolic compounds to act as radical scaveng- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ers. Thus, the higher levels of hydroxyl groups, the greater 
the antioxidant activity. At storage day 12, Ife brown and 
ITA-256 had lower TBARS values of 0.520 and 0.570 re-
spectively which was very close to that of BHA (0.569). 
The cooked meat samples had higher TBARS value than 
the raw samples. The reason might be that cooking, which 
is mostly associated with increase in temperature, activate 
some lypolytic enzymes such as lipase and phospholipase 
in the meat, which promote lipid oxidattion (Krinsky, 
1994). Another reason for the high TBARS value observed 
in the cooked samples might be as a result of the denatura-
tion of the antioxidant compounds due to increase in tempe- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Interaction effect of antioxidant treatments and storage days on oxidative stability of broiler meat 4Table  
 TBARS (mg/MDA/kg) 

Storage days of sample  

Antioxidant treatment 
            

0 2 4 6 8 10 12 

Control (0%) 0.119a 0.272a 0.287a 0.362ab 0.429y
ab 0.444y

ab 0.850yz
b 

Ife brown 0.190a 0.350ab 0.297a 0.317a 0.382x
ab 0.322x

ab 0.520x
b 

IT-90K 0.182a 0.427ab 0.289a 0.360ab 0.302x
a 0.304x

a 0.809y
b 

TVX-716 0.230a 0.409ab 0.317a 0.305a 0.306x
a 0.481z

ab 0.809y
b 

ITA-256 0.225a 0.395a 0.362a 0.397a 0.419y
a 0.335xy

a 0.570x
a 

BHA 0.153a 0.219a 0.291a 0.433a  0.264x
a 0.303x

a 0.569x
a 

SEM 0.087       
a, b, c: the means within the same row with at least one common letter, do not have significant difference (P>0.05).  
x, y, z: the means within the same column with at least one common letter, do not have significant difference (P>0.05).  
SEM: standard error of the means; BHA: butylated hydroxyl anisole.  

tioxidant treatments on oxidative stability of broiler meatMain effect of an 3Table  
Antioxidant treatment Control (0%)  Ife brown IT-90K TVS-716 ITA-256 BHA 

TBARS (mg/MDA/kg) 0.53c 0.28a 0.34b 0.40bc 0.37b 0.29a 

SEM 0.096      
The means within the same row with at least one common letter, do not have significant difference (P>0.05).  
SEM: standard error of the means. 

storage days and state of meat on , )Kg/MDA/mg, TBARS(Interaction effect of antioxidant treatments  5Table 
oxidative stability of broiler meat 

State Storage days 
 

Antioxidant 

 0 2 4 6 8 10 12 

Control (0%) 0.18x
a 0.20x

a 0.38z
b 0.43z

b 0.49y
b 0.62z

bc 1.33z
c 

Ife brown 0.18x
a 0.29x

b 0.22x
a 0.26x

a 0.30x
b 0.27x

b 0.38x
b 

IT90K 0.18x
a 0.20x

a 0.22x
a 0.25x

a 0.26x
a 0.25x

a 0.38x
b 

TVS-716 0.23x
a 0.23x

a 0.28y
a 0.30y

a 0.31x
ab 0.31x

ab 0.53y
c 

ITA-256 0.25x
a 0.32x

b 0.28y
a 0.24x

a 0.31x
ab 0.48y

c 0.38x
c 

BHA 

 

 

 

Raw 

 

 

0.22x
a 0.23x

a 0.35y
ab 0.58z

c 0.27x
a 0.29x

a 0.42y
b 

Control (0%) 0.15a 0.24x
ab 0.49z

a 0.31x
ab 0.37xy

b 0.27x
ab 0.38x

b 

Ife brown 0.20x
a 0.41y

b 0.37y
ab 0.37y

ab 0.47y
b 0.38y

ab 0.67y
c 

IT-90K 0.18x
a 0.65z

c 0.36y
ab 0.47xy

b 0.34xy
ab 0.35y

ab 0.76y
c 

TVS-716 0.22x
a 0.56yz

bc 0.44z
ab 0.50z

ab 0.53z
ab 0.36y

b 0.76y
c 

ITA-256 0.21x
a 0.50yz

b 0.36y
ab 0.37xy

ab 0.41y
b 0.48z

b 1.09y
c 

BHA 

 

 

 

Cooked 

 

0.09x
a 0.21x

b 0.24x
b 0.29x

bc 0.26x
b 0.32xy

bc 0.35x
c 

SEM 0.085        
a, b, c: the means within the same row with at least one common letter, do not have significant difference (P>0.05).  
x, y, z: the means within the same column with at least one common letter, do not have significant difference (P>0.05).  
SEM: standard error of the means; BHA: butylated hydroxyl anisole.  
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rature associated with cooking. It was reported that increase 
in cooking temperature of meat, results in decrease in the 
moisture content and increase in the fat content of the 
cooked meat thus increasing the rate of oxidative rancidity 
(Smith et al. 1 982). Increase in lipid oxidation in the 
cooked samples may also be due to increase in ionic iron 
concentration from heat induced release of protein bound 
iron after cooking and the formation of hypervalent ferryl-
myoglobin (or activated metmyoglobin) during cooking 
(Olorunsanya et al. 2010). Other studies suggested that 
cooking disrupt the lipid membrane system (leading to loss 
of structural integrity) which caused the reaction of oxygen 
and molecular weight metal with unsaturated fatty acids 
resulting in the generation of oxidative reactions (Asghar et 
al. 1988).  

This result however contradicted the report given by 
Olorunsanya et al. (2009) who asserted that cooked pork 
patties have lower TBARS value than raw pork patties due 
to the formation of Maillard reaction products (MRPs) dur-
ing cooking. Maillard reaction products have been shown to 
have antioxidative activity (Salih et al. 1989). It was further 
reported that the mechanism for antioxidant activity of 
MRPs is that they reduce hydroperoxides to products that 
are unable to form free radicals and also deactivate free 
radicals that were formed during oxidative degradation of 
unsaturated fatty acids (Salih et al. 1989 and Olorunsanya 
et al. 2009). In all the storage days, all additives except 
BHA were observed to prevent lipid oxidation more 
(P<0.05) in the raw meat samples than the cooked meat 
samples. In raw samples, at storage days 4 and 6, all cow-
pea varieties performed equally (P>0.05) and better than 
(P<0.05) BHA. At storage day 12, in the raw meat samples, 
Ife brown, IT90K and ITA 256 reduce lipid oxidation more 
than BHA (P<0.05). In cooked meat samples, BHA per-
formed better than other treatments. The ineffectiveness of 
the cowpea seed coat extracts in cooked meat samples may 
be because phenolic compounds in the seed coat extracts 
are in crude form occurring together with other compounds, 
which may be pro-oxidant in nature.  
 

  CONCLUSION 
All additives and BHA reduced lipid oxidation in broiler 
meat. This was shown by lower TBARS values in meat 
samples with additives compared to the control samples 
(meat without additive). The presence and amount of phe-
nolic compounds present in cowpea seed coat is independ-
ent of its’ colour. Cowpea seed coats extracts of Ife brown 
had the highest amount of phenolic compounds followed by 
IT90K and ITA256 whose phenolic composition are not 
significantly different. Seed coat extracts of Ife brown, 
ITA-256 and IT-90k reduce lipid oxidation in raw broiler 

meat samples than BHA but are less potent than BHA in 
cooked meat samples. 

 

  REFERENCES 
Abdallah A.E. and Roozen J.P. (1999). Effect of plant ex-

tracts on the oxidative stability of sunflower oil and 
emulsion. J. Agric. Food Chem. 64, 323- 329. 

Asghar A., Gray J.L., Buckley D.J., Pearson A.M. and Booren 
A.M. (1988). Perspectives in warmed-over flavor. Food 
Techno. 42(6), 102-108. 

Awe I.S. and Shodipo O.A. (2001): Purification of Saponin of root 
of Bilighia sapida. Nig J. Biochem. Mol. Biol. (Proceeding 
supplement ). 16, 201-204. 

Awika J.M., Rooney L.W., Wu X., Prior R.L. and Cisneros-
Zevalos L. (2003). Screening methods to measure antioxidant 
activity of sorghum (sorghum bicolor) and sorghum products. 
J. Agric. Food Chem. 50, 6657-6662. 

Branen A.L. (1975). Toxicology and biochemistry of butylated 
hydroxyl anisole and butylated hydroxyl toluene. J. Oil Chem. 
Sci. 52, 59-63. 

Cai R., Hettiarachchy N.S. and Jalaludin M. (2003). High Per-
formance liquid chromatography determination of phenolic 
constituents in 17 varieties of cowpeas. J. Agric. Food Chem. 
51, 1623-1627. 

Chang M.J., Collins J.L., Bailey J.W. and Coffey D.L. (1994). 
Cowpea tannin related to cultivar, maturity, dehulling and 
heating. J. Food Sci. 59, 1034-1036. 

Egounlety M. and Aworh O.C. (2003). Effect of soaking, dehull-
ing, cooking and fermentation with Rhizopus oligosporus on 
the oligosaccharide, trypsin inhibitor, phytic acid and tannins 
of soybean (Glycine max), cowpea (Vigna uguiculata L.Walp) 
and ground bean (Marcotyloma geocarpa Harms). J. Food 
Engin. 50, 249-254. 

Giami S.Y. and OKwechime U.I. (1993). Physiochemical proper-
ties and cooking quality of four new cultivars of Nigerian 
cowpea (Vigna unguiculata L.Walp). J. Sci. Food. Agric. 63, 
281-286. 

Gray S.S., Gomnae E.A. and Buckley D.J. (1996). Oxidative qual-
ity and shelf life of meat. J. Meat Sci. 42, 127-132. 

Kahl R. and Kappus H. (1993). Toxicology of synthetic antioxi-
dants BHA and BHT in comparison with natural antioxidant 
Vitamin C. Zeitschrift-fuer Lebesmittel-Untersuchung and 
Forshung. 196, 329-338. 

Krinsky N.I. (1994). Plant carotenoids and related molecules: 
important dietary antioxidants. Pp. 117-126 in Proc. Bio-
chemical Society Symposium. No 61. Ed., by C. Rice-Evans, 
B.B. Halliwell, and G.G. Lunt . Portland Press London, UK. 

Larrauri J.A., Sanchez-Moreno C. and Saura-Calixto F. (1998). 
Effect of temperature on the free radical scavenging capacity 
of extracts from red and white grape pomace peels. J. Agric. 
Food Chem. 46, 2694-2697. 

lattanzio V., Cardinali A., Linsalata V., Perrino P. and Ng N.Q. 
(1997). Flavonoid HPLC fingerprint of Wild Vigna species. 
Pp. 66-74 in Advances in Cowpea Research. B.B. Singh, D.R. 
Mohan Raj, K.E. Dashiella and L.E.N. Jackai, Eds. 

 349-343, )4(2) 2201(Animal Science Applied  ofIranian Journal   348  www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

Adeyemi and Olorunsanya 
  

Smith G.C., Cross H.R., Carpenter Z.L., Murphy C.E., Savell 
J.W., Abraham H.C. and Davos G.W. (1982). Relationship of 
USDA maturity groups to palatability of cooked beef. J. Food 
Sci. 2, 47-50.  

Lethabo B.M. (2006). Cowpea seed coats and their extracts: Phe-
nolic composition and use as antioxidant in sunflower oil. M 
S. Thesis. University of Pretoria. 

Morrison I.M., Asiedu E.A., Stuchbury T. and Powel A.A. (1995). 
Determination of lignin and tannin contents of cowpea seed 
coats. Ann. Botany. 76, 287-290. 

Sofowora A. (1980). Guidelines for research promotion and de-
velopment in traditional medicine. Nigerian J. Pharmacy. 11, 
117-118. Oboh H.A., Muzquiz N., Burbano C., Cuadrado C., Pedrosa 

M.M., Ayet G. and Osagie A.U. (1998). Anti-nutritional con-
stituents of six underutilized legumes grown in Nigeria. J. 
Chromatography. 823, 307-312.  

Sosulski F. and Dabrowski K. (1984). Composition of free and 
hydrosylable phenolic acids in the flours and hulls of ten leg-
ume species. J. Agric. Food Chem. 32, 131-133. 

Sroka Z. and Cisowski W. (2003). Hydrogen peroxide scavenging 
antioxidant and antiradical activity of some phenolic acids. J. 
Food Sci. Chem. Toxicology. 41, 753-758. 

Olorunsanya O.A., Olorunsanya E.O., Akanbi A.S. and Kayode 
R.M.O. (2009). Antioxidant properties of rice husk extract in 
raw and cooked pork patties. J. Appl. Agric. Res. 1, 143-147. 

Olorunsanya O.A., Olorunsanya E.O., Bolu S.A.O., Adejumobi 
C.T. and Kayode R.M.O. (2010). Effect of graded levels of 
lemongrass (Cymbopogon citratus) on oxidative stability of 
raw and cooked pork patties. Pakistan J. Nutr. 9, 467-470. 

Tarladgris B.G., Pearson A.M. and Dungan L.R. (1964). Chemis-
try of 2-TBA test for determination of oxidative Rancidity in 
foods and formation of TBA malonaldehyde complex without 
acid heat treatment. J. Sci. Food Agric. 15, 607-620. 

Preet k. and Prunia D. (2000). Proximate composition, phytic acid, 
polyphenols and digestibility (in vitro) of four brown cowpea 
varieties. Int. J. Food Sci. Nutr. 50, 189-193. 

Troszynska A., Estrella I., Lopez-Amores M.L. and Hermandez T. 
(2002). Antioxidant activity of pea (Pisum sativum L.) seed 
coat acetone extract. Lebensmittel-Wissenschaft und Tech-
nologie. 35, 158-164. Rice-Evans C.A., Miller N.J. and Paganga G. (1996). Structure-

antioxidant activity relationships of flavonoids and phenolic 
acids. J. Free. Rad. Biol. Med. 20, 933-956. 

Veliogu Y.S., Mazza G., Gao L. and Oomah B.D. (1998). Anti-
oxidant activity and total phenolics in selected fruits vegeta-
bles and grain products. J. Agric. Food Chem. 46, 4113-4117. Salih A.M., Price J.F., Smith D.M. and Dawson L.E. (1989). Lipid 

degradation in turkey breast meat during cooking and storage. 
J. Poult. Sci. 68, 754-761. 

 

 

349-343, )4(2) 2201(Animal Science Applied  ofal Iranian Journ  349  www.SID.ir

www.SID.ir

