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Impact of green coffee extract on the quality attributes 

of lab prepared chevon nuggets during refrigeration 

storage 

 
Priyanka Meena, Anurag Pandey, Asman Singh Gurjar, Ravi Raman, 

Shrawan Kumar Meel and Sunil Rajoria 

 
Abstract 
The present study was carried out to evaluate the antioxidant potential of green coffee extract (GCE) and 

its effect on the physico-chemical, microbiological and sensory properties of chevon nuggets during 

refrigeration storage. The chevon nugget treated with (GCE) had significantly (P<0.05) lower 

thiobarbituric acid reactive substance (TBARS) and free fatty acid % (FFA) compared to control during 

storage at 4 ± 1 oC. Addition of GCE significantly (P<0.05) reduced the total plate, total psychrophilic 

and yeast & mold count in chevon nuggets during refrigeration storage. The GCE treated chevon nuggets 

recorded significantly (P<0.05) superior score of flavor and overall acceptability than control. It can be 

concluded that GCE has excellent antioxidant properties, could be used as an antioxidant to meat 

products without affecting its quality and acceptability. 

 

Keywords: Antioxidant, chevon nuggets, green coffee, microbiological, physico-chemical 

 

1. Introduction 

Lipid oxidation is one of the major causes of deterioration in the quality of meat and meat 

products. It may decrease the nutritional value by forming potential toxic products during 

cooking and processing (Shahidi et al., 1992; Maillard et al., 1996) [22, 16], lead to extensive 

flavour changes, colour losses and structural demage to protein leading to loss of freshness that 

discourage repeated purchases by consumer. Oxidation of unsaturated fatty acids in cooked 

meats during storage and reheating results in stale or rancid flavours known as warmed-over 

flavour (Sato and Hegarty, 1971) [21]. Unsaturated lipids, especially those of the membrane 

phospholipid fraction, are the compounds undergoing auto-oxidation (Igene and Pearson, 

1979; Younathan and Watts, 1960) [10, 29]. Antioxidants are compounds or substances, synthetic 

or naturally occurring that can retard lipid oxidation and prolong shelf life of meat products. In 

industrial processing, mainly synthetic antioxidants such as butylated hydroxyl anisole (BHA), 

butylated hydroxyl toluene (BHT), propyl gallate, ethoxyquin and tertiary-butyl hydro quinone 

(TBHQ) are used to prolong the storage stability of meat products. Therefore, the importance 

of search for natural antioxidants, especially of plant origin, has greatly increased in recent 

years (Jayaprakasha and Jaganmohan Rao, 2000) [11]. Green coffee has been recognized that 

benefits from consuming green coffee infusions are mainly related to the presence of phenolic 

compounds, especially chlorogenic acids that have a certain antioxidant activity (Bicchi et al., 

1995; Naidu et al., 2008; Suzuki et al., 2002) [3, 18, 24]. Chlorogenic acid, the ester of caffeic 

acid with quinic acid, is one of the most abundant polyphenols of which green coffee beans, 

along with certain fruits and vegetables, are the richest dietary sources (Clifford, 1999) [5]. 

 

2. Materials and Methods 

2.1 Meat and other ingredients 

Deboned goat meat was obtained from local market, packed in low density polyethylene bags 

and kept under refrigeration storage at 4 ± 1 oC for the subsequent use. Frozen meat was 

thawed at 4 ± 1 oC for 24 hrs before use and cut into small pieces before grinding. Refined salt 

(Tata Chemicals Ltd., Mumbai), refined wheat flour, spice mix ingredients, flaxseed powder, 

skim milk powder (Anikspray, Nutrica) and green coffee were procured from local market of 

Jaipur. Fine pastes of onion, garlic and ginger in the ratio 3:1:1 were used for preparation of 

chevon nuggets. Chemicals and media used for analysis of product were procured from 

standard firms like Sigma, Mark, SRL and Hi-media etc.  
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2.2 Preparation of Chevon Nuggets  

Frozen chevon was partially thawed overnight, cut into small 

cubes and double minced with meat mincer. Meat emulsion 

was prepared in a bowl chopper (Hakimi, India). Pre-weighed 

quantity of minced chevon, salt, sodium tripolyphosphate and 

sodium nitrite were added and chopped for about 2-3 minutes. 

It was chopped again for 2 minutes after the addition of ice 

flakes. Animal fat was slowly incorporated while chopping 

till it was completely dispersed in the batter. Refined wheat 

flour, condiment paste, dry spice mix and other ingredients 

viz: skim milk powder, flaxseed powder, sugar, GCE were 

added. Chopping was continued till uniform dispersion of all 

the ingredients and desired consistency of the emulsion was 

achieved. Weighed quantity of emulsion was taken and filled 

in stainless steel mould. Mould was covered with lid and tied 

with thread and steam cooked for 34 minutes. Core 

temperature of cooked blocks was recorded by using probe 

thermometer that should reach to 73oC. Chevon meat block 

obtained was sliced and cut into pieces to get nuggets and 

stored at -4 ± 1oC. At 7 days intervals sample were removed 

for analysis of physico-chemical, microbiological and sensory 

properties. The analysis was continued for 7, 14, 21 and 28 

day in refrigeration storage. 

 

2.3 Analytical Procedure 

2.3.1 Extract preparation 

The dried seed of grape seed was air-dried in hot air oven at 

50oC for 2 hrs, followed by grinding in grinder (Uno (mx-

140), Groupe SEB India pvt. Ltd) and sieving. Extracts from 

dried powdered seeds were extracted with 70% ethanol in 

ether extraction assembly. The color of the extracts was dark 

brown. The extract was collected and concentrated under 

reduced pressure in a rotary vacuum evaporator (Labconco 

Corporation, USA) until semi solid consistency was obtained. 

The semisolid mass was air-dried to obtain solid mass. 

Powdered substances were reconstituted with the same 

solvent as used for extraction to make 5% stock solutions 

(0.5g of dried extract /10 ml) and stored under refrigeration at 

4 °C for further use. 

 

2.3.2 Physicoc-hemical Parameters 

The determination of TBARS value was based on the 

procedure of Witte et al. (1970) [27] and FFA% value was 

estimated as per Koniecko (1979) [13].  

 

2.3.3 Microbiological examinations 

Total plate count, psychrophilic count, coliform count and 

yeast and mold count in the samples were determined 

following the methods described by APHA (1984) [1]. 

 

2.3.4 Sensory Evaluation 

There were 7 experienced taste panel members consisting of 

faculty members and postgraduate students of the department 

and the institute, evaluated the sensory attributes viz. 

appearance, flavor, texture, juiciness and overall acceptability 

of treatment and control using 9 point hedonic scale 

(Wichchukita and O’Mahonyc, 2014). 

 

2.4 Statistical Analysis 

Data hence obtained through the experiments were analyzed 

as per Snedecor and Cochran (1994) [23] using Statistical 

Software Packages (SPSS 16.0). 

 

3. Results and Discussion 

3.1 Physico-chemical properties  

3.1.1 TBA value  
In this study, treatment had significantly lower (P<0.05) 

TBARS than control products throughout refrigeration storage 

period (Table 1). The increase in TBARS value indicated 

formation of secondary lipid oxidation products. Similar 

results were observed by Dilnawaz et al. (2017) [8] on TBA 

value in restructured mutton blocks treated with green coffee 

extract. Increased lipid oxidation during storage was also 

reported for chicken nuggets (Lal et al., 1995 and Modi et al., 

2004) [15, 28]. General increase in TBARS values might be 

attributed to the lipid oxidation and the production of volatile 

metabolites. This was in agreement with the findings of 

Devatkal et al. (2011) [7], Chandralekha et al. (2012) [4], 

Gadekar et al. (2014) [9], Bhat et al. (2016) [2], Kamal et al. 

(2017) [12], Reddy et al. (2017) [20] and Rathour et al. (2017) 

[19] who also found a similar increase in TBARS values during 

storage of different meat products. 

 

3.1.2 Free fatty acid value 

Throughout the storage period FFA value of treatment was 

lower than control. These results might be attributed to the 

inhibition of enzymatic action to liberate free fatty acids by 

GCE. Similar results were observed by Dilnawaz et al. (2017) 
[8] on FFA value in restructured mutton blocks treated with 

green coffee extract. An increase in FFA values in meat 

products during storage because of lipase activity has been 

reported by many authors such as Yashoda et al. (2004) [28], 

Modi et al. (2004) [28], Bhat et al. (2016) [2], Kamal et al. 

(2017) [12], Reddy et al. (2017) [20] and Rathour et al. (2017) 
[19].  

 
Table 1: Effect of green coffee extracts incorporation on physico-chemical properties of chevon nuggets during refrigeration storage (Mean ± 

SE) 
 

Days/Group 0 7 14 21 28 Treatment Mean ± SE 

TBARS 

C 0.28 ± 0.01g 0.46 ± 0.02f 0.59 ± 0.01d 0.78 ± 0.02b 0.87 ± 0.02b 0.59 ± 0.00A 

T 0.28 ± 0.01g 0.42 ± 0.03f 0.53 ± 0.01e 0.71 ± 0.02c 0.80 ± 0.01a 0.55 ± 0.00B 

Days Mean ± SE 0.28 ± 0.00T 0.44 ± 0.00S 0.56 ± 0.00R 0.74 ± 0.00Q 0.83 ± 0.00P  

Free Fatty Acid Value 

C 0.16 ± 0.01g 0.30 ± 0.01e 0.37 ± 0.01d 0.41 ± 0.02c 0.56 ± 0.02a 0.36 ± 0.00A 

T 0.16 ± 0.01g 0.25 ± 0.03f 0.32 ± 0.01de 0.36 ± 0.02d 0.49 ± 0.02b 0.32 ± 0.00B 

Days Mean ± SE 0.16 ± 0.01T 0.28 ± 0.01S 0.35 ± 0.01R 0.39 ± 0.01Q 0.53 ± 0.01P  

 

For each trait, means with different superscript within each 

column and each row differed highly significantly (P<0.01), 

significantly (P<0.05) C=control, T= green coffee extract n=6 

(for each treatment) 
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3.2 Microbiological properties  

Addition of GCE significantly (P<0.05) influenced the total 

plate count (TPC) of chevon nuggets during storage. At the 

end of storage period mean of the treatment (2.74 log cfu/g) 

have significantly lower TPC than the control (2.90 log cfu/g) 

(Table 2). Throughout the storage period, TPC of treatment 

was lower than control. Similar results were observed by 

Dilnawaz et al. (2017) [8] on TPC in restructured mutton 

blocks treated with green coffee extract. Similar increase in 

TPC during storage were observed by Devatkal et al. (2014), 

Bhat et al. (2016) [2], Kamal et al. (2017) [12] and Rathour et 

al. (2017) [19] in ground meat nuggets, chevon nuggets, 

fortified chevon nuggets and chevon rolls respectively. 

The psychrophilic count were not detected on zero day in both 

treatment and control but they appeared 7th day and to be 

significantly increase throuhout the storage period. At the end 

of storage period mean of the treatment (1.88 log cfu/g) has 

significantly lower psychrophilic count than the control (2.03 

log cfu/g) (Table 2). The results of the present investigation 

was in agreement with findings reported by Reddy et al. 

(2013) and Kaur et al. (2015) who observed a reduction in 

psychrophilic count in restructured mutton slices and chicken 

nuggets respectively with grape seed extract during storage. 

Similar results were observed by Dilnawaz et al. (2017) [8] on 

psychrophilic count in restructured mutton blocks treated with 

green coffee extract. Similar findings were observed by 

Kumar and Shrama (2004) [14], Thomas et al. (2006), Gadekar 

et al. (2014) [9], Bhat et al. (2016) [2] and Rathour et al. (2017) 
[19] in different meat products. Coliform were not detected in 

the treatment as well as control during storage period.  

Yeast and molds were not detected till 21 day during 

refrigeration storage period in both control and antioxidant 

extract treated chevon nuggets, but they appeared on the 28th 

day of storage in both control and treatment. The significant 

effect of natural antioxidants treatment on the yeast and mold 

count of the chevon nuggets. At the end of storage period 

treatment (0.294 log cfu/g) have lower yeast & mold than the 

control (0.343 log cfu/g) (Table 2). Similar results were 

observed by Dilnawaz et al. (2017) [8] in restructured mutton 

blocks treated with green coffee extract. 

 
Table 2: Effect of green coffee extracts incorporation on Microbiological properties of chevon nuggets during refrigeration storage (Mean ± SE) 

 

Days/Group 0 7 14 21 28 Treatment Mean ± SE 

Total plate count 

C 2.21 ± 0.03i 2.53 ± 0.01g 2.81 ± 0.03e 3.17 ± 0.02c 3.76 ± 0.02a 2.90 ± 0.01A 

T 2.21 ± 0.03i 2.39 ± 0.02h 2.68 ± 0.03f 2.96 ± 0.04d 3.47 ± 0.03b 2.74 ± 0.01B 

Days Mean ± SE 2.21 ± 0.01T 2.46 ± 0.01S 2.75 ± 0.01R 3.07 ± 0.01Q 3.62 ± 0.01P  

Psychrophilic count 

C ND 1.96 ± 0.02d 2.44 ± 0.03c 2.74 ± 0.03b 3.02 ± 0.12a  

T ND 1.74 ± 0.02e 2.40 ± 0.13c 2.42 ± 0.03c 2.84 ± 0.03ab  

Days Mean ± SE 0.00 ± 0.00 1.85 ± 0.03S 2.42 ± 0.03R 2.58 ± 0.03Q 2.93 ± 0.03P  

Total Yeast and Mold count 

C ND ND ND ND 1.72 ± 0.09a  

T1 ND ND ND ND 1.47 ± 0.06b  

Days Mean ± SE 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 1.59 ± 0.01  

 

For each trait, means with different superscript within each 

column and each row differed highly significantly (P<0.01), 

significantly (P<0.05) C=control, T= green coffee extract n=6 

(for each treatment) 

 

3.3 Sensory characteristics 

The flavor score of chevon nuggets during frefrigeration 

storage was significantly (P<0.05) affected by both GCE and 

storage period (Table 3). The chevon nuggets treated with 

GCE showed significantly (P<0.05) higher flavor score than 

control. A decrease in texture scores of the products was 

expected because of proteolytic and lipolytic changes during 

storage. With increase in storage period, decrease in juiciness 

scores was noticed for control and treatment. Similar results 

were observed by Dilnawaz et al. (2017) [8] in restructured 

mutton blocks treated with green coffee extract. A decrease in 

flavour scores during storage was also reported by Kumar and 

Sharma (2004) [14], Thomas et al. (2006), Das et al. (2008) [6] 

and Chandralekha et al. (2012) [4] in different meat products. 

During entire storage, control products were observed with 

significant decrease (P<0.05) in overall acceptability scores at 

each interval of storage period. Control product had 

significantly lower (P<0.05) scores than treatment products 

throughout the storage period (Table 3). 

During the storage period consistent decrease in overall 

acceptability scores of all treatments and control was 

observed. The decrease in overall acceptability could be due 

to increase in lipid oxidation and degradation of proteins in 

chevon nuggets over the period of storage. Similar results 

were observed by Dilnawaz et al. (2017) [8] in restructured 

mutton blocks treated with green coffee extract. The decrease 

in overall acceptability scores of the products during storage 

has been reported by various authors such as Bhat et al. 

(2016) [2], Reddy et al. (2017) [20] and Rathour et al. (2017) [19] 

in different meat products. 
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Table 3: Effect of green coffee extracts incorporation on sensory attributes of chevon nuggets during refrigeration storage (Mean ± SE) 
 

Days/Group 0 7 14 21 28 Treatment Mean ± SE 

Flavor 

C 6.98 ± 0.06c 6.70 ± 0.02d 6.26 ± 0.02e 5.91 ± 0.03f 5.36 ± 0.02h 6.24 ± 0.01B 

T1 7.35 ± 0.02a 7.08 ± 0.02b 6.76 ± 0.03d 6.18 ± 0.04e 5.60 ± 0.02g 6.59 ± 0.01A 

Days Mean ± SE 7.16 ± 0.01P 6.89 ± 0.01Q 6.51 ± 0.01R 6.05 ± 0.01S 5.48 ± 0.01T 

Overall acceptability 

C 6.70 ± 0.03b 6.45 ± 0.04c 6.16 ± 0.03d 5.51 ± 0.04f 5.15 ± 0.05g 5.99 ± 0.02B 

T1 7.00 ± 0.05a 6.76 ± 0.04b 6.45 ± 0.04c 5.98 ± 0.03e 5.63 ± 0.03f 6.36 ± 0.02A 

Days Mean ± SE 6.85 ± 0.02P 6.60 ± 0.02Q 6.30 ± 0.02R 5.75 ± 0.02S 5.39 ± 0.02T  

 

For each trait, means with different superscript within each 

column and each row differed highly significantly (P<0.01), 

significantly (P<0.05) C=control, T= green coffee extract n=6 

(for each treatment) 

 

4. Conclusions 

The results clearly demonstrate the antioxidant effect of GCE 

in chevon nuggets during refrigeration storage. The extract 

effectively improved physic-chemical, microbiological 

quality and had superior sensory score than control. Thus, 

green coffee could be successfully used to extend the shelf 

life of refrigeration meat products. 
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