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ABSTRACT: The study was aimed at optimizing the basic formulation and processing conditions for the 

preparation of chicken patties from spent hens meat by oven roasting method of cooking and their extension 

with hydrated black bean paste (1:1 w/w) replacing the lean meat. Three levels of black bean namely 10, 15 

and 20 percent were used as extender replacing lean meat in the preparation of chicken patties from spent 

hens meat. The chicken patties formulated without any black bean paste served as control and were compared 

with patties extended with different levels of black bean. Both control as well as extended chicken patties 

were aerobically packaged in low density polyethylene (LDPE) pouches and were analyzed at a regular 

interval of 0, 7, 14 and 21 days for various physico-chemical, proximate, microbiological and sensory 

properties during refrigerated storage at 4±1
0
C. A significant (P<0.05) and gradual decrease in almost all the 

quality attributes and sensory scores was observed, but were well within the limits of acceptability. Sensory 

scores and physico-chemical properties indicated that 10 percent black bean paste was optimum extension 

level for the formulation of extended chicken patties from spent hens meat by oven roasting method of 

cooking. 
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INTRODUCTION 
 

Patties are one of the popular convenience ready to eat meat products and are available in 

food outlets world wide but the costs of these products are high to be affordable to all the 

sections of society. Thus, its economic formulation keeping the sensory attributes to 

acceptable limit is a challenge and as such there is a great need of some low cost meats and 

lean meat replacers. Further the cost of meat and meat products is quite high in comparison 

to many vegetable products. Thus the addition of low cost vegetable origin extenders or 

binders to stretch the availability of patties is an important research area. 

Moreover due to the phenomenal expansion of poultry farming, availability of 

culled and spent hens has increased immensely and these culled stocks at the end of their 

active reproductive life are considered as poor meat or secondary grade meat because of 

higher toughness and less juiciness attributed to high collagen content (Abe-Hirta et al., 

1996) and high degrees of cross linkages (Wenham et al., 1973; Bailey, 1984) in 

comparison to broilers. Thus the proper disposal of the layer stock at the end of their 

production is a real problem for the poultry farmer. Development of further processed 

convenient products like patties are considered a potential solution to these concurrent 



Z. F. Bhat, V. Pathak and H. Fayaz 

J. Saudi Soc. for Food and Nutrition., Vol. 6, No. 1; 2011 

22 

problems which may show a promising outlet for such tough meats and is an ideal way of 

the profitable disposal of spent hens whose demand is on decline due to increased 

availability of broilers. Thus preparation of value added, comminuted, emulsion based 

product ‗patties‘ from meat of spent hens is a way of economic formulation and judicious 

utilization of byproduct of egg industry (Mahapatra, 1992). 

The extenders, also known as fillers, frequently serve as binder, emulsifier or 

stabilizer. These are added to reduce the formulation costs, improve cooking yield, slicing 

characteristics, flavor, emulsion stability, fat binding and water binding. Generally these 

extenders are of cereal origin but some researchers have also explored the possibility of 

legumes as extenders. Non-meat proteins from a variety of plant sources such as soy 

proteins (Gujral et al., 2002; Pietrasik and Duda, 2000; Porcella et al., 2001), buck wheat 

protein (Bejesano and Corke, 1998), samh flour (Elgasim and Al-Wesali, 2000), common 

bean flour (Dzudie et al. 2002), bengal gram, green gram and black gram flours (Modi et 

al., 2003) and corn flour (Serdaroglu and Degirmencioglu, 2004) have been used as binders 

and extenders in comminuted meat products. Stability, yield, textural palatability, and cost 

of meat products are the major criteria for non-meat proteins (Roberts, 1974). Legumes 

provide energy, dietary fibre, proteins, minerals, vitamins and are generally considered as 

poor man‘s meat. Inclusion of legumes in daily diet has many physiological effects in 

controlling and preventing various metabolic diseases such as coronary heart disease and 

colon cancer (Tharanathan and Mahadevamma, 2003). A very few workers have attempted 

the still inconclusive studies on the legumes as extenders in patties. Thus the present study 

was envisaged to evaluate the effects of black bean paste on the quality characteristics of 

chicken patties from spent hens meat cooked by oven roasting method. 

 

MATERIALS AND METHODS 

Chicken meat 

Vanaraja birds (irrespective of sex) of the age group of over 80 weeks were 

purchased from State Animal Husbandry Department. The birds were slaughtered using 

ritual halal method. The body fat was trimmed and deboning of dressed chicken was done 

manually removing all tendons and separable connective tissue. The lean meat was packed 

in polythene bags and frozen at –20
0
C until use. 

Condiments 

Onion, garlic and ginger in the ratio of 3:2:1 were ground in a mixer to the 

consistency of fine paste. 

Extender 

Black bean/gram (Vigna mungo), also referred to as urad dal/bean, black matpe 

bean, black lentil or white lentil is a bean grown in southern Asia. The black bean was 

obtained from local market and converted to paste form after overnight soaking (1:1 w/w 

hydration). The paste of pulse was incorporated at 10%, 15% and 20% levels in the 

formulation replacing lean meat. 

Spice mixture  
The spice mix formula used by Ranjan (2004) was followed and is presented in 

Table 1. The spices were purchased from local market. After removal of extraneous matter, 
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all spices were dried in an oven at 50
0
C for overnight and then ground in grinder to 

powder. The coarse particles were removed using a sieve (100 mesh) and the fine 

powdered spices were mixed in required proportion to obtain spice mixture for chicken 

patties. The spice mixture was stored in plastic airtight container for subsequent use. 

 

Table 1. Composition of spice mixture. 

Ingredients Percent 

Aniseed 12% 

Bay leaves 2% 

Black pepper 12% 

Cardamom 5% 

Cinnamon 5% 

Cloves 2% 

Colored chilli 1% 

Coriander 20% 

Cumin seed 15% 

Mace 2% 

Nutmeg 2% 

Red chilli 12% 

Thymol 10% 

 

Fat and refined wheat flour 

Refined cottonseed oil of brand name ‘Ginni’ and refined wheat flour was 

purchased from local market and used. 

Methodology of preparation of patties from meat of spent hen 

Lean meat from spent hen was cut into smaller chunks and minced in a Sirman 

mincer (MOD-TC 32 R10 U.P. INOX, Marsango, Italy) with 6mm plate followed by 

common grind size, the 4mm plate. The common salt, vegetable oil, refined wheat flour 

(maida), nitrite, spice mixture and condiment mixture were added to weighed meat 

according to formulation. Meat emulsion for chicken patties was prepared in Sirman Bowl 

Chopper [MOD C 15 2.8G 4.0 HP, Marsango, Italy]. Minced meat was mixed and blended 

with salt, water and nitrite for 1 minute followed by addition of required amount of refined 

vegetable oil and blending for another 30 seconds. This was followed by addition of 

binders chopping for 30 seconds, addition of spice mixture, condiments and chopping for 

another 30 seconds to get the desired emulsion. Adequate care was taken to keep the end 

point temperature below 18
0
C by preparing the emulsion in cool hours of morning, by 
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addition of meat and other ingredients in chilled/partially thawed form and by addition of 

ice flakes or ice water.  Each patty was prepared from 75 g mixture and molded into a 

round shape of 8.1 cm diameter and 1.3 cm height with the help of petridish. The molded 

raw patties were placed on cooking trays pre-smeared with vegetable oil to avoid sticking 

and cooked in a preheated hot air oven (Yorco sales PVT. LTD. India, Model-YS1-431, S. 

No. 02B2843) at 190±5
0
C for a total of about 25 minutes. The internal temperature of 

patties was monitored by a thermometer. After attaining specified temperature the patties 

were turned upside down for initial 5 minutes of cooking followed by re-turning upside 

down for final 5 minutes of cooking. 

Aliquots of raw emulsions from various treatments under each trial of an 

experiment were collected in plastic bottles for analysis. The various ingredient used in the 

formulation of the chicken patties are presented in the Table 2. 

 

                            Table 2. Formulation of patties. 

Ingredients Percent (w/w) 

Lean meat 67.7 

Added water 10.0 

Vegetable oil 9.0 

Condiment mixture 5.0 

Refined wheat flour 4.0 

Spice mixture 2.0 

Table salt 1.5 

Monosodium Glutamate  0.5 

Sodium Tripolyphosphate  0.3 

Sodium nitrite  120 ppm 

 

 

Analytical procedures 

 The pH of raw mix/emulsion soon after its preparation and cooked patties was 

determined by the method of Keller et al. (1974) with slight modifications using a digital 

meter (Systronics Digital pH Meter 803, serial No. 603). Emulsion stability of meat 

emulsion was determined as per procedure described by Townsend et al. (1968). 
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Proximate Composition 
The moisture, protein, fat and ash content of raw and cooked chicken patties were 

determined by standard methods using hot air oven, Kjeldhal assembly and Soxhlet 

extraction apparatus respectively (AOAC, 1995). 

Thiobarbituric acid value and free fatty acid value 
Thiobarbituric acid value of patties, during storage was determined using the 

method of Witte et al. (1970). Free fatty acid value was determined by the methods 

described by Koniecko (1979). 

Microbiological characters 
Microbiological profile namely total plate count, psychrophillic count and coliform 

count in the samples were determined by methods described by APHA (1984). Readymade 

media (Hi-Media) were used for the analysis. 

Cooking Yield 
The weight of each patty was recorded before and after cooking. The cooking yield 

was calculated and expressed as percentage by a formula: 

 
                          Weight of cooked patties 

                  Cooking yield percent =    -------------------------------    × 100 
                                                              Weight of raw patties 

 

Sensory Evaluation 

The sensory evaluation of the product was carried for attributes namely appearance, 

flavour, juiciness, texture and overall acceptability of fresh and stored samples by a panel 

of seven trained members composed of scientists and research scholars of the Division 

based on a 8-point hedonic scale, wherein 8 denoted ―extremely desirable‖ and 1 denoted 

―extremely undesirable‖ (Seman et al., 1987). The panels were trained for four basic tests 

i.e. recognition and threshold test and hedonic tests routinely performed in the Division. 

Panelists were seated in a room free of noise and odours and suitably illuminated. Coded 

samples for sensory evaluation were prepared and served warm to panelists. Water was 

provided for oral rinsing between the samples. 

Statistical Analysis 
Means and standard errors were calculated for different parameters. Factorial 

design of experiment and t-test was fallowed. Analysis of variance was performed as per 

Snedecor and Cochran (1980). In significant effects, least significant differences were 

calculated at appropriate level of significance for a pair wise comparison of treatment 

means. 

 

RESULTS AND DISCUSSION 
 

Physico-chemical characteristics 

The mean values of various parameters namely pH, emulsion stability and 

proximate composition of raw patties from meat of spent hens extended with 0, 10, 15 and 

20% levels of hydrated black bean paste (1:1 w/w) are presented in Table-3. 
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Table 3. Effect of black bean paste extension on pH, emulsion stability and proximate 

composition of raw chicken patties. (Mean ±SE)
*
. 

 

PARAMETERS LEVEL OF BLACK BEAN EXTENSION (%)  

0 10 15 20 

pH 6.09
a
±0.05

 
6.15

ab
±0.01

 
6.21

ab
±0.06

 
6.25

b
±0.04

 

Emulsion stability(%) 86.69
a
±0.27

 
91.42

b
±0.22

 
92.96

c
±0.35

 
93.56

c
±0.27

 

Moisture (%) 63.41
a
±0.28

 
62.63

ab
±0.75

 
61.92

ab
±0.67

 
61.53

b
±0.14 

Protein (%) 15.73
a
±0.47

 
15.02

ab
±0.17

 
14.18

bc
±0.20

 
13.63

c
±0.45 

Fat (%) 13.78
a
±0.21

 
13.40

ab
±0.23

 
13.18

ab
±0.20

 
12.88

b
±0.29

 

Ash (%)   2.18
a
±0.01

 
2.57

b
±0.06 2.83

c
 ±0.04

 
2.89

c
±0.03 

*
Mean ±SE with different superscripts in a row differs significantly (P<0.05). 

  n = 6 for each treatment 

 

The pH values of patties at 20% extension level was significantly (P<0.05) higher 

than control, whereas at 10% and 15% levels pH values were comparable to others. 

Increase in pH with increase in extension level was expected because of neutral nature of 

extender and was in agreement with findings of Huang-Jen-Chich et al. (1996) and 

Prabhakara and Janardhana (2000). A significantly (P<0.05) higher value for emulsion 

stability was recorded at all extension levels as compared to control. The emulsion stability 

showed a significantly (P<0.05) increasing trend with increase in extension from 0% to 

20% level. However, the value at 15% extension was comparable with the value of 

emulsion stability at 20% extension level. The increase in emulsion stability with increase 

of extension level could be attributed to gelatinizing property of increasing starch 

component on heating, which stabilized the emulsion (Comer, 1979). Gelatinization of this 

starch improves the binding properties of meat proteins (Puolanne and Ruusunen, 1983). 

Improvement of binding properties in meat products by addition of protein and starches of 

vegetable origin have also been reported by Price and Schweighert (1971) and Sharma et 

al. (1988). Comer et al. (1986) indicated about the possible interaction between soluble 

meat and vegetable proteins and stated that fillers appeared to increase fat agglomeration 

while improving stability. It may also be attributed to high emulsifying ability of black 

bean paste. Shabakov et al. (1983) reported that pea flour bound both fat and water and 

formed stable dense foam. 

A gradual decrease in moisture was recorded and was significantly (P<0.05) low at 

20 percent level as compared to control, whereas at 10 and 15 percent extension level it 

was comparable to others. It may be due to less moisture content in black bean paste than 

that of lean chicken meat. Protein percent also decreased gradually and showed significant 

(P<0.05) decrease in alternate succession. It may be due to lower protein content of black 

bean paste than that of chicken meat. Fat percent showed a significant (P<0.05) decline at 

20 percent extension level as compared to control while others had comparable values. 
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This may be attributed to the dilution effect caused by incorporation of black bean paste 

which is particularly low in fat content. Ash percent showed a significant (P<0.05) increase 

at all extension levels as compared to control whereas at 15 percent level it was 

comparable to 20% level. It may be attributed to the declining trend of moisture with 

increasing level of extension, which results into an increasing dry matter content. 

The mean values of various parameters namely pH, cooking yield and proximate 

composition of cooked patties from meat of spent hens extended with 0, 10, 15 and 20% 

levels of hydrated black bean paste (1:1 w/w) are presented in Table-4. The pH values of 

patties at 15 and 20 percent extension levels were significantly (P<0.05) higher than 

control, whereas at 10 percent level pH value was comparable to all others. Increase in pH 

with increase in extension level was expected because of neutral nature of extender and 

was in agreement with findings of Huang et al. (1996) and Prabhakara and Janardhana 

(2000).  A significantly (P<0.05) higher value for cooking yield was recorded at all 

extension levels as compared to control whereas at 15 percent extension level it was 

comparable to 20 percent level. Increase in cooking yield along with increase in level of 

extender was as per the findings of Huang et al. (1996, 1999). But here increase was not 

exactly as a result of increased moisture content but due to higher moisture and fat 

retention of chicken patties extended with black bean paste. This observation is in 

agreement with Mcwatters (1977) and Mitsyk and Mikhailovskii (1981). Grinding of black 

bean might have enhanced the absorptivity by increasing surface area, lowering drip losses 

and increasing cooking yield as suggested by Shaner and Baldwin (1979). Higher yields in 

comminuted meat products have also been reported by Comer (1979); Padda et al. (1989) 

and Minerich et al. (1991). 

A gradual decrease in moisture content was recorded from control to 20 percent 

extension level. The value of moisture at 20% extension level was significantly (P<0.05) 

lower then the control whereas at 10% and 15% level it was comparable to all. Similar 

finding was observed with the incorporation of chickpea paste by Abo-Bakr (1987) and 

Nag et al. (1998). It may be due to less moisture content in black bean paste than that of 

lean chicken meat. Protein percentage showed a significant (P<0.05) decrease at 15% and 

20% extension level in comparison to control whereas at 10% level it was comparable to 

control. Similar finding was observed with the incorporation of chickpea paste by Nag et 

al. (1998) and may be due to lower protein content of black bean paste than that of chicken 

meat. Fat percent showed a significant (P<0.05) decline at 20 percent extension level as 

compared to control while others had comparable values. Similar finding was observed 

with the incorporation of chickpea paste by Nag et al. (1998) and may be attributed to the 

dilution effect caused by incorporation of black bean paste, which is particularly low in fat 

content. Ash percent showed a significant (P<0.05) increase at all extension levels as 

compared to control whereas at 15 percent level it was comparable to 20% level. This may 

be attributed to the declining trend of moisture with increasing percentage of extension, 

resulting to increasing dry matter content with level of extension. Jindal and Bawa (1988) 

reported that ash content of cooked sausages increased with increase in soy flour levels. 

Nayak and Tanwar (2004) also reported similar trend in ash percent with extension. 
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Table 4. Effect of black bean paste extension on physico-chemical properties of oven 

roasted chicken patties. (Mean ±SE)
*
. 

PARAMETERS LEVEL OF BLACK BEAN EXTENSION (%) 

0 10 15 20 

pH 6.15
a
±0.01

 
6.24

ab
±0.02

 
6.28

b
±0.01

 
6.35

b
±0.06 

Cooking yield (%) 82.93
a
±0.68

 
85.79

b
±0.66

 
87.81

c
±0.45

 
89.04

c
±0.70

 

Moisture (%) 58.93
a
±0.47 58.62

ab
±0.82 57.98

ab
±0.57 56.82

b
±0.54 

Protein (%) 19.21
a
±0.55

 
18.59

ab
±0.62

 
17.46

b
±0.46

 
15.95

c
±0.15 

Fat (%) 14.58
a
±0.45

 
14.12

ab
±0.49

 
13.48

ab
±0.36

 
12.92

b
±0.17 

Ash (%)   2.33
a
±0.05

 
2.69

b
±0.05

 
2.91

c
±0.02

 
3.02

c
±0.04 

*
Mean ±SE with different superscripts in a row differs significantly (P<0.05). 

n (Physico-chemical parameters) = 6 

 

Sensory characteristics 

The mean values of various mean sensory scores of oven roasted chicken patties 

extended with varying levels of black bean paste are presented in Table 5. Significant 

(P<0.05) influence on flavour, juiciness, texture and overall acceptability of patties was 

observed as a result of extension with black bean paste. Appearance scores showed a 

gradual decline but were comparable to control at all extension levels. The flavour and 

juiciness scores showed a significant (P<0.05) decline in alternate succession. Zyl and 

Zayas (1996) reported similar results in frankfurters for colour and Huang et al., (1999) for 

juiciness in beef patties.  The decrease in juiciness with increase in extension level has also 

been reported by Shaner and Baldwin (1979). Flavour score deceased as a result of dilution 

of meaty flavour with increase in extension level. Padda et al. (1989) also observed a 

decline in flavour scores of goat meat balls extended with roasted besan. The texture scores 

were significantly (P<0.05) lower at 20 percent level as compared to control while at 15 

and 10 percent level these were comparable to all. The decrease in texture scores at higher 

levels of extender may be due to replacement of structural meat proteins by extender as 

reported by Verma et al. (1984). Such a decline in texture was also supported by findings 

of Huang et al. (1996). Overall acceptability of patties was an indirect reflection of flavour, 

texture and juiciness scores. Overall acceptability of product showed significant (P<0.05) 

decline in alternate succession i.e. at 10 percent extension it was compared to control, 

while at 15 and 20 percent extension levels it was significantly lower then control. Such a 

trend in overall acceptability was reflective of change in scores of flavour, juiciness and 

texture with increased extension levels. Similar findings were reported by Nag (1994). The 

sensory of patties for all attributes at 10% extension were quite comparable to control. 

Hence, 10% extension with black bean paste was taken as optimum extension level for the 

formulation of extended chicken patties. 
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Table 5. Effect of black bean paste extension on sensory attributes of oven roasted chicken 

patties. (Mean ±SE)
*
. 

 

SENSORY 

ATTRIBUTES 

LEVELS OF BLACKBEAN PASTE EXTENSION (%) 

0 10 15 20  

Appearance 7.06±0.10
 

6.92±0.11 6.90±0.11 6.83±0.11 

Flavour 6.95
a
±0.10

 
6.69

ab
±0.10

 
6.57

bc
±0.09

 
6.35

c
±0.13

 

Juiciness 6.90
a
±0.10 6.76

ab
±0.09 6.52

bc
±0.09 6.40

c
±0.11 

Texture 6.95
a
±0.11

 
6.61

ab
±0.13

 
6.57

ab
±0.11

 
6.30

b
±0.16 

Overall acceptability 7.04
a
±0.10

 
6.80

ab
±0.12

 
6.64

bc
±0.10

 
6.38

c
±0.14

 

*
Mean ±SE with different superscripts in a row differs significantly (P<0.05). Mean values 

are scores on 8 point descriptive scale where 1- extremely poor and 8- extremely desirable.  

 n = 21 for each treatment 

Storage studies 

Patties extended with 10% black bean paste along with control were packed in 

LDPE pouches and stored in refrigerated conditions for 21 days at 4±1
0
C. Both control as 

well as extended patties were analyzed at a regular interval of 0, 7, 14 and 21 days for 

various physico-chemical, microbiological and sensory properties during refrigerated 

storage at 4±1
0
C. 

Physico-chemical characteristics 

The mean values of various physico-chemical characteristics of aerobically 

packaged oven roasted chicken patties extended with optimum level of black bean paste 

(1:1 w/w) is presented in Table-6. 

 In the present study, storage had a significant (P<0.05) effect on the pH values in 

extended samples as well as control. The effect of storage was obvious as the pH of 

chicken patties followed an increasing trend at progressive storage intervals. There was a 

significant (P<0.05) increase in pH of extended patties. The mean pH values of extended 

patties was significantly (P<0.05) higher then the mean pH values of control on all days of 

storage except on day 14 where the two were comparable to each other. The increase in pH 

might be due to accumulation of metabolites of bacterial action on meat and meat products 

and deamination of meat proteins (Bachhil 1982; Jay 1986). Nag (1994) also observed a 

gradual increase in pH of LDPE packed extended chicken nuggets stored at 4±1
0
C. Further 

Sunki et al. (1978), Murthy and Bachhil (1980), Prabhakara and Narahari (1990) and 

Prabhakara and Narahari (1990) have also reported a progressive increase in pH of 

refrigerated stored meat products. 

 FFA followed a significant (P<0.05) linear increasing trend from day 0 to 21 in 

extended products as well as control. Patties extended with 10% black bean paste had 

comparable FFA values with control patties on all days of storage except on day 0 where 

the FFA values of extended patties were significantly (P<0.05) lower then control patties. 

Similar trend was observed by Anand et al. (1991), Nayak and Tanwar (2004) and 

Nagamallika et al. (2006) in chicken patties during refrigerated storage. 
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Table 6. Effect of refrigerated storage on physico-chemical and microbiological 

characteristics of aerobically packaged oven roasted chicken patties extended with 10% 

black bean paste. (Mean ±SE)
*
. 

*
Mean ±SE with different superscripts in a row wise (Upper case alphabet) and column 

wise (lower case alphabet) differ significantly (P<0.05).
 

n1 (pH) = 3, n2 (all other parameters) = 6 for each treatment. 

BB = Black bean 

 

 TBA followed a significant (P<0.05) increasing trend from day 0 to 21 in extended 

patties as well as control. The increase in TBA values on storage might be attributed to 

oxygen permeability of packaging material (Brewer et al. 1992) that led to lipid oxidation. 

Salahuddin et al. (1989), Prabhakara and Vijayalakshmi (1998), Prabhakara and 

Satyanarayana (1990), Prabhakara and Eswara (1997), Dushyanthan et al. (2000) and 

Kumar (2001) have also reported an increase in TBA values with increasing storage 

period. A comparatively slow increase in TBA value of patties extended with 10 percent 

black bean might be due to lower fat percent. 

 

TREATMENTS STORAGE PERIOD (DAYS) 

0 7 14 21 

pH 

Control
 

6.15 ± 0.028
Aa

 6.17±0.028
ABa

 6.25 ± 0.031
BCa

 6.32 ± 0.029
Ca

 

BB (10%)
 

6.24 ± 0.005
Ab

 6.27 ± 0.006
Ab

 6.30 ± 0.012
Ba

 6.38 ± 0.012
Cb

 

FFA (% Oleic acid) 

Control                      
 

0.0024 ± 0.00
Aa

    0.016 ± 0.00
Ba

     
      

 0.026±0.00
Ca

  0.047 ± 0.00
Da   

 

BB (10%)        
 

0.0021±0.00
Ab

    0.016 ± 0.00
Ba

     0.026 ± 0.00
Ca        

 0.048 ±0.00
Da

 

TBA (mg malonaldehyde/Kg.) 

Control
 

0.33 ± 0.014
Aa

       0.44 ± 0.019
Ba

     0.61 ± 0.021
Ca

 
        

 0.71 ± 0.016
Da

 

BB (10%)        
 

0.30 ± 0.022
Aa

       0.44 ± 0.014
Ba

     0.60 ± 0.023
Ca

 
        

 0.69 ± 0.022
Da

 

Total Plate Count (log cfu/g) 

Control
 

1.58 ± 0.133
Aa

 1.89 ±0.045
Ba

 2.43± 0.045
Ca

 2.91± 0.024
Da

 

BB (10%)
 

1.72 ±0.053
Aa

 2.16 ±0.052
Bb

 2.65 ± 0.053
Cb

 3.31± 0.022
Db

 

Psychrophilic Count (log cfu/g) 

Control
 

Not detected Not detected 1.30 ± 0.056
Aa

 1.73± 0.047
Ba

 

BB (10%)
 

Not detected Not detected 1.50 ± 0.050
Ab 

1.88± 0.024
Bb

 

Coliform Count (log cfu/g) 

Control
 

Not detected Not detected Not detected Not detected 

BB (10%)        
 

Not detected Not detected Not detected Not detected 
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Microbiological characteristics 

The mean values of various microbiological characteristics of aerobically packaged 

oven roasted chicken patties extended with optimum level of black bean paste and control 

are also presented in Table-6. 

 Total plate count followed a significant (P<0.05) linear increasing trend from day 0 

to 21 in extended product as well as in control. Patties extended with optimum level of 

black bean paste had significantly (P<0.05) higher counts on day 7, day 14 and day 21 then 

control patties whereas on day 0 the two were comparable to each other. Increased 

extension levels and comparatively low fat percent were associated with higher counts and 

were in agreement with the results of Draughon (1980) who apprehended the possibility of 

higher microbial growth in extended foods. Harrison et al. (1983) also suggested that one 

limitation of extended products might be the faster spoilage rate of some extended 

products. A linear increase in total plate counts of chicken patties stored under refrigeration 

was also reported by Nath et al. (1995). 

  Psychrophilic count was not detected on day 0 and day 7 of storage in the extended 

as well as control patties. But, it was observed on day 14 of storage in both extended as 

well as control. Both extended as well as control patties showed a significant increase in 

the counts from day 14 to day 21 of the storage. Patties extended with optimum level of 

black bean paste had significantly (P<0.05) higher counts on day 14 and day 21 then 

control patties. It might be due to increased possibility of ingress of microbes through 

extenders. The psychrophilic count always remained well below the maximum permissible 

limits in cooked meat products (Jay, 1986). Cremer and Chipley (1977) described 

permissible level of psychrophilic count as 4.6 log cfu/g in cooked meat and meat 

products. A detectable count on day 14 while nil on preceding observations might be 

attributed to the fact that bacteria generally need some lag phase before active 

multiplication is initiated. A gradual increase in psychrophilic counts during storage of 

chicken products had also been reported by Sen (1993), Nag et al. (1998) and Kalaikanan 

(1998). 

 The coliforms were not detected throughout the period of storage in both control 

and extended patties. It could be due to the destruction of these bacteria during cooking at 

78
0
C, much above their death point of 57

0
C. Further, hygienic practices followed during 

the preparation and packaging of patties could also be one of the reasons for the absence of 

coliforms. Dawson et al. (1975) and Kumar (2001) also reported zero count of coliform for 

the product heated to such a high temperature. 

Sensory characteristics 

The mean values of various sensory parameters of aerobically packaged oven 

roasted chicken patties extended with 10% black bean paste and control are presented in 

Table-7. A progressive but marginal decline for all sensory attributes was observed during 

the period of storage. However, the overall acceptability score of control patties showed a 

significant decline (P<0.05) on day 21 of storage. The decrease in appearance scores might 

be due to pigment and lipid oxidation resulting in non-enzymatic browning. A decrease in 

appearance or colour score of chicken products with increase in storage period was also 

reported by Sen (1993), Kalaikannan (1998), Nag et al. (1998), Patil (2000) and many 
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others. The progressive decrease in flavour could be correlated to increase in TBA value of 

meat product (Tarladgis et al., 1960) stored under aerobic conditions. Nag et al. (1998) and 

Sharma et al. (1998) also reported a decrease in flavour scores of extended meat product 

during aerobic storage. Juiciness scores followed a decreasing trend in chicken patties 

prepared with extender as well as control during the period of storage. It could be due to 

some loss of moisture from the products during storage. The results were in accordance 

with findings of Sharma et al. (1998), Nag et al. (1998) and Kalaikannan (1998). Texture 

scores were comparable in extended and control throughout the storage period. The 

findings were similar to those of Patil (2000) and Kumar (2001). The overall acceptability 

of extended chicken patties remained stable throughout the study. A non-significant 

(P>0.05) decrease in scores during last phase of study might be reflective of the decline in 

scores of flavour, juiciness and texture attributes. These observations indicated that 

chicken patties prepared with 10 percent black bean paste retained good to very good 

overall acceptability up to day 21 under refrigerated storage at 4±1
0
C in low density 

polyethylene pouches (LDPE). 

 

Table 7. Effect of refrigerated storage on sensory attributes of aerobically  packaged oven 

roasted chicken patties extended with 10% black bean paste. (Mean ±SE)
*   

*
Mean ±SE with different superscripts in a row wise (upper case alphabet) and column 

wise (lower case) differ significantly (P<0.05). 
n = 21 for each treatment. 
BB = Black bean  

TREATMENTS STORAGE PERIOD (DAYS) 

0 7 14 21 

Appearance 

Control
 

7.00 ± 0.10   
 

6.95 ± 0.10        6.88 ± 0.13              6.73 ± 0.13 

BB (10%)
 

6.97 ± 0.08    6.88 ± 0.13        6.83 ± 0.11             6.69 ± 0.11 

Flavour 

Control
 

7.00 ± 0.10    6.90 ± 0.12            6.78 ± 0.10
        

         6.69 ± 0.10 

BB (10%)
 

6.69 ± 0.11   6.64 ± 0.10        6.42 ± 0.15              6.33 ± 0.14 

Juiciness 

Control
 

7.02 ± 0.11 6.92 ± 0.09       6.85 ± 0.09              6.76 ± 0.10 

BB (10%)
 

6.69 ± 0.13   
 

6.64 ± 0.13      6.54 ± 0.15              6.45 ± 0.14 

Texture 

Control                     
 

7.00 ± 0.09
 

6.97 ± 0.11            6.83 ± 0.08              6.69 ± 0.10 

BB (10%)        
 

6.83 ± 0.08
 

6.76 ± 0.09  6.66 ± 0.12              6.52 ± 0.12 

Overall acceptability 

Control                      
 

7.02 ± 0.10
A
    

 
6.88 ± 0.11

AB
        6.76 ± 0.09

AB
           6.61 ± 0.10

B
 

BB (10%)        
 

6.80 ± 0.    
 

6.76 ± 0.09           6.66 ± 0.13              6.52 ± 0.13 
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CONCLUSION 

The chicken patties from meat of spent hens can be successfully extended with black bean. 

On the basis of analysis of different physico-chemical and sensory parameters, 10% level 

of extension was adjudged as optimum for oven roasting method of cooking. Chicken 

patties of very good acceptability and nutritive value could be prepared by extension with 

black bean paste substituting lean chicken meat from spent hen in formulation. The 

extended chicken patties could be conveniently packed in LDPE for a period of 21 days in 

refrigerated (4±1
0
C) condition without any marked loss of physico-chemical, microbial 

and sensory quality. Further research should be focused on the use of higher amounts and 

different legumes in patties. 
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دجاج من عمى جودة خصائص فطائر  (Vigna mungo)تأثير الفاصوليا السوداء 
 كبير السن

 بات، ز. ف. وباثاك، ف. وفايز، هـ
 كشمير –شيري 

 جامعة العموم الزراعية والتقنية في جوما، كمية العموم البيطرية وتربية الحيوان، قسم تقنية المنتجات الحيوانية
 101181 –ر، س، يورا 

 
التوليفدة اسسدداس الم مدو وكدرلف ادروا اانتددا  الم مدو اعدفاف فطدا ر مددن هدففت الفراسدة ىلددو الوإدو  ىلدو   الممخـص 

وزن/وزن(  1:1لحم فجا  كبير السن )نفاية( بطريقة التحمير بالفرن وتمفيفها بواسطة عجينة الفاإوليا السوفاء الميندة )
مدد  تمفيددف بددفيًي عددن % كعوا18و  11، 18كبددفي  لمحددم ال بددرد اسددتةفمت  ي ددة مسددتويات مددن الفاإددوليا السددوفاء هددي 

المحددم ال بددر فددي ىعددفاف فطددا ر الددفجا د وتددم ىعددفاف فطددا ر الددفجا  بددفون عجينددة الفاإددوليا السددوفاء كعينددة مرجعيددة وتددم 
مقارنت ا بفطا ر مففت بالمستويات المةتمفة من الفاإوليا السوفاءد تمت تعب دة كد  مدن العيندة المرجعيدة وتمدف الم داا 

ادروا هوا يدة فدي يوعيدة مإدنوعة مدن عفيدف ام يمدين مدنةف، الك افدة، كمدا تدم تحميم دا عمدو  ل ا الفاإوليا السوفاء في
م لمعرفددددددة الةإددددددا ي الكيموطبيعيددددددة والتركيدددددد  التقريبددددددي والةددددددواي و يدددددد 11و  11، 7فتددددددرات زمنيددددددة مةتمفددددددة هددددددي 

لكد   (P<0.05)ىحإدا ي معندوي مد لدوحا انةفدا، تدفريجي 1±1التةدزين المبدرف عمدو  مدنالميكروبيولوجية والحسدية 
والةإدا ي التقيديم الحسدي  ن كان رلدف  دمن الحدفوف المقبولدةد يشدارةإا ي الجوفة والةإا ي الحسية تقريبًا، ولك

مفطدا ر للتوليفدة المطموبدة ا% من عجينة الفاإوليا السدوفاء كدان المسدتوى اسم د  لتمفيدف 18الكيموحيوية ىلو ين مستوى 
 ه من لحم فجا  كبير السن ح ر بطريقة التحمير بالفرندالفجا  المسح  المتحإ  عميالمعفة من 

 
 فجا ، فطا ر، فجا  كبير السن، فاإوليا سوفاء، التحمير بالفرن، الةزن المبرفد  الكممات المفتاحية 

 
 


