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ABSTRACT  

This study was conducted to evaluate the Effect of pawpaw leaf extract on pH, temperature, and oxidative 

rancidity of spent layers of meat. An experiment was carried out on 20 spent layers’ hen. The birds were 

slaughtered following standard procedure, dressed hygienically, and manually deboned. The fresh pawpaw 

leaf was picked, washed, and blended with distilled water at 0%, 5%/L, 10%/Land 15%/L. The breast, thigh, 

and drumstick were mainly used. The marinated carcass was kept in the refrigerator at the temperature of 40C 

overnight to ensure easy mincing.  The results show there was no significant difference (p>0.05) in pH among 

the treatments.  Control without the extract has the highest temperature value of 24.75 oC, with the lowest in 

10% and 15% inclusion level of the extract at 23.35 oC. Oxidative rancidity was higher in control with a 0% 

inclusion level while the lowest value was observed in meat from 15% pawpaw leave extract. Water holding 

capacity was significantly higher in meat marinated in 15.0% pawpaw leaf extract with the least value in 

meant marinated in control. The result obtained in the present study showed that pawpaw leaf extract can be 

used as a natural antioxidant up to 15% inclusion without adverse effects in oxidative rancidity and water 

holding capacity.  
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INTRODUCTION  

Spent hens after the end of their economic laying cycle, also contribute a significant amount of the meat for 

domestic consumption. The meat from these birds remains tough and fibrous even after cooking for a long 

time (Mendiratta, Sharma, Majhi & Kumare, 2011). The use of the spent layer has been limited in scope and it 

has been a problem to the food industry because of its unacceptable toughness. The toughness associated with 

the spent layer’s meat is primarily due to the increased crosslinking in the connective tissue of older animals. 

Meat tenderness is considered as the most important palatability attribute of meat and it is the most critical 

eating quality which determines whether consumers are repeat buyers (Koohmaraie et al., 1987). To improve 

the tenderness of older and tougher cuts, previous studies have tested different post-mortem treatments. Those 

include electrical stimulation (Hwang et al., 2003), proteolytic enzymes (Naveena et al., 2004), carcass 

suspension (Herring et al., 1965), the tender cut method (Ludwig et al., 1997), and blade tenderization 

(Benito-Delgado et al., 1994) and the injection of various artificial and natural metabolites and/or tenderizers 

(Morgan et al., 1991) has been conducted. These enzymes can be obtained from plant, bacterial and fungal 

sources. Carica papaya leaves is a good source of this enzyme. Pawpaw (Carica papaya) belongs to the 

family Caricaceae with over twenty species but only one member of the genus Carica is cultivated as a fruit 

tree, while the other three genera (Cyclicomorpha, Jarilla and Jacaratia) are grown primarily as ornamentals 

(Nwinyi & Abikoye, 2010). This study seeks to evaluate the effect of pawpaw leaf extract on pH, temperature, 

oxidative rancidity and water holding capacity.   
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MATERIALS AND METHODS 

Experimental site  

This study was carried out in the Animal Products and Processing laboratory of the Department of Animal 

Production, Faculty of Agriculture, University of Jos, Jos Plateau State.  

Procedure  

An experiment was carried out on 20 spent layers’ hen. The birds were slaughtered following standard 

procedure, dressed hygienically, and manually deboned. The fresh pawpaw leaf was picked, washed, and 

blended with distilled water at 0%, 5%/L, 10%/Land 15%/L. The breast, thigh, and drumstick were mainly 

used. The marinated carcass was kept in the refrigerator at the temperature of 40C overnight to ensure easy 

mincing.   

Parameters measured 

pH: The pH value of raw samples of meat was determined by the method described by AOAC (2000). 

Temperature: The temperature was determined using a probe meter as described by AOAC (2000).  

Oxidative rancidity: Thiobarbituric acid value (TBA) was estimated by the modified methods of Buege and 

Aust (1978). 

Water holding capacity 

Water Holding Capacity (WHC) was determined according to the procedure described by Wardlaw, 

Maccaskill, & Acton (1973). 

Statistical Analysis   

The various data were statistically analyzed using one-way ANOVA and multiple t-tests of graph pad prism 

version 8, with results presented as mean ± standard deviation. A 95% confidence interval was used to 

determine the statistical difference between the control and the treated and between groups.  

 

RESULTS  

Table 1 shows the effect of pawpaw leaf extract on the pH, temperature, and oxidative rancidity of marinated 

spent layer meat. The results from the table show there was no significant difference in pH across the 

treatments which ranges 6.55 – 6.65. Control without the extract had the highest temperature value of 24.75 oC, 

with the lowest values in meat from 10% and 15% inclusion level of the extract 23.35 oC. Oxidative rancidity 

value was significantly higher in control with 0% inclusion level with least value in meat from 15% pawpaw 

leave extract.  

Figure 1 shows the Water holding capacity of meat marinated with pawpaw leaf extract 

Water holding capacity was significantly higher in meat marinated in 15.0% pawpaw leaf extract with the least 

value in meant marinated in control.   

Table 1: Chemical evaluation of spent layers’ meat tender with pawpaw leaf extract 

Parameters Control 
5% Pawpaw 

leaf extract 

10% Pawpaw 

leaf extract 
15% Pawpaw 

 leaf extract 
SEM 

pH 6.55 6.55 6.55 6.65 0.08 

Temperature oC 24.05a 23.55b 23.35c 23.35c 0.09 

Oxidative rancidity (mg/kg) 4.93a 4.37a 3.11b 3.00b 0.2 

abc Means on the same row with different superscripts are significantly different (p<0.05) 

SEM= Standard Error mean  
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Figure 1: Water holding capacity of meat marinated with pawpaw leaf extract 

Discussion  

pH is the measurement of the acidity and alkalinity of a material. pH is one of the most important factors 

affecting other physicochemical and quality parameters such as water holding capacity, tenderness, and 

juiciness (Ketnawa and Rawdkuen, 2011). The pH values for all treatments ranged from 6.55 to 6.2 (Table 7).  

No significant difference was observed in pH among treated samples. Naveena et al. (2004) reported that 

treatment of meat patties treated with ginger extract did not alter the pH significantly. Naveena et al. (2004), 

found no significant difference in pH after treatments between control and treatments from buffalo Biceps 

femoris muscle. Due to the protein denaturation at very high and low pH, water holding capacity reduces again 

(Offer, 1991).   

This result indicated that as the inclusion level increased, the temperature decreases. Control without the 

extract was significantly higher (p < 0.05) with a temperature value of 24.75 oC, then T2, T3, and T4 with the 

lowest in 10% and 15% inclusion level of the extract of 23.35 oC. The result obtained in the present study 

could be due to the pH. Oxidative rancidity ranges from 4.37 to 2.93 (Table 1) with T3 significantly higher (p 

< 0.05) than T1, T2, and T4. There was no significant difference (p < 0.05) between treatment T2 (5%), T4 

(15%) and T1 (control). But there was a significant difference among the sample treated with pawpaw leaves 

extract. The result obtained in the present study could be due to the antioxidant ability possessed by the 

pawpaw leave extract and the level of pH. 

One of the main properties determining the quality of meat is water holding capacity. Water holding capacity 

is the ability of meat to retain its internal water when an external force is applied on it. Other factors like 

juiciness, aroma and color are directly related with water-holding capacity (Gokuglu et al., 2017).  The water 

holding capacity values ranged from 33.55 to 80.00 and was increased significantly by marination. This result 

is in line with the research of Karakaya & Ockerman (2002) reported that the addition of papain, bromelain 

and ficin increased the water holding capacity of beef as compared to untreated controls. Chan et al. (2011) 

recorded that low and normal pH turkey breast meat showed the same amount of protein denaturation, but low 

pH meat had lower water holding capacity than normal pH meat. Also Huff-Lonergan & Lonergan (2005) 

reported that myofibrillar proteins lost the ability to bind water as they are closed to their isoelectric point. 

Therefore, there could be different reasons for the lower water retention ability of low pH meat instead of 

protein denaturation (Van Laack & Lane, 2000). 

 

CONCLUSION  

The result obtained in the present study showed that pawpaw leaf extract can be used as a natural antioxidant 

up to 15% inclusion without adverse effect in oxidative rancidity.  
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