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ABSTRACT

The cutlets prepared in eight different combinations from minced meat of
pangas (Pangasius pangasius) were studied for their nutritional
composition, texture profile and acceptability. The effects of processing
methods on quality of cutlets were also evaluated. Protein, fat and ash
contents of the cutlets prepared in different combinations ranged
between 13.37 + 0.38 to 19.73 + 0.01 %; 11.05 + 0.14 to 13.98 £ 0.07 %
and 1.81 = 0.03 to 5.59 = 0.22 % respectively. More protein and fat
contents, less hardness and cutting strength values were observed in
cutlets made from cooked mince compared to the cutlets from raw
mince. Cutlets from all the lots were sensorially acceptable but there was
no significant difference (p>0.05) found between cutlets made from raw
and cooked mince with or without potato, batter and bread crumbs.
Hence, sensorially acceptable cutlets from pangas catfish mince can be
prepared using any of the eight combinations studied based on the
requirement or economic viability.

Keywords: Pangas catfish, cutlets, texture profile analysis, quality and
sensorial acceptability.

INTRODUCTION

In 2010 the world fish production was around 145.1 Metric Tons (MT), with
contribution of 45.1 MT from fresh water sources, mainly from culture practices
(FAO, 2010).The fish production in India is different from the world scenario,
wherein 4.61 MT have been obtained from inland sources (mainly aquaculture) and
2.99 MT from marine sources during the year 2008-09 (Pandian, 2010). Processing
of fish and new fish products development can provide better sale of fish, not only in
traditional fish markets, but also in all other consumer goods stores. Pangas catfish
(Pangasius pangasius) is gaining popularity in Punjab due to its availability, low
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price and absence of intramuscular spines and bones. There is a scope for increasing
pangas marketing further in Punjab by developing value added convenient fish
products to meet the market demand. Developing these products from pangas can
increase consumer acceptability and profitability in coming period. Ready to eat
mince based fish products are gaining popularity due to convenience, ease in
consumption and availability in concentrated forms.

Composition and textural attributes play a vital role in popularizing a food
product. Chemical composition is an important indicator of food nutritional quality.
On the other hand, texture and flavour appear to be the most important attributes for
the consumer (Stow, 1995). Texture of a product can be analyzed by using tests like
Texture Profile Analysis (TPA), penetration test and cutting test, etc.

The important attributes of foods like taste, flavour, odour, etc. can be known
only by the sensory analysis, which is the most reliable method in food analysis.
Moreover, food texture is a collective term that covers several related physical
properties, and this means that instrumental analysis cannot fully simulate the overall
experience of texture. Instead, instrumental analysis measures specific textural
properties (M@rk@re and Einen, 2003). So there is a need for sensory
analysis along with the instrumental analysis, as both are important in
designing a new food product.

With this rationale the objectives of the study were set to prepare cutlets using
minced meat from pangas catfish in different combinations; to study their nutritional
composition, textural quality as well as acceptability.

MATERIALS AND METHODS

The pangas fish with an average weight and length of 550 £ 20 g and 30 = 5
cm respectively, were procured from the farm at Fisheries College, GADVASU,
Ludhiana on 12 November 2015. The collected fish was brought to the fish
processing laboratory under iced condition. The fish was washed with chilled water,
followed by beheading, gutting, de-skinning and thorough washing with chilled
water. The dressed fish was divided into two lots, of which one lot was cooked
(boiled) at 100°C for 30 minutes and the other was used without cooking.
Simultaneously, potato was peeled and cooked at 100°C in boiling water for 30
minutes (Reddy and Sachin, 2015). Both the cooked and raw fish meat were deboned
using a fish meat deboner (Central Institute of Fishery Technology, Cochin, India),
and minced using a meat mincer (Kenwood, India).

The minced meat from both cooked and raw fish was used to prepare uniform
size cutlets (5 x 3 cm) with an average weight of 35 £ 3 grams, in eight different
combinations such as cutlets made using raw mince (RM), raw mince that were
battered and breaded (RMBB), raw mince with cooked potato (RMP), raw mince
with cooked potato that were battered and breaded (RMPBB), cooked mince (CM),
cooked mince that were battered and breaded (CMBB), cooked mince with cooked
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potato (CMP), cooked mince with cooked potato that were battered and breaded
(CMPBB). The prepared cutlets were deep-fried in refined vegetable oil using a deep
fat fryer at 180°C for 150 sec. These fried cutlets were cooled down in a desiccator
and used for analyzing nutritional value, textural quality and sensory acceptability.
The flow diagram for the preparation of the different pangas meat cutlet is as shown
in figure 1, and the list of ingredients is given in table 1.

Proximate analysis of fish meat and cutlets

The moisture, ash and fat content of the fish as well as cutlets were determined
by the method of AOAC, 2000 (AOAC 950.46, 920.153 and 948.15). The crude
protein content was determined by estimating the total nitrogen content by the
method of AOAC, 2000 (AOAC 981.10). The protein content of sample was
obtained by multiplying the nitrogen value by a factor of 6.25.
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Instrumental texture analysis
Texture profile analysis (TPA)

Texture profile analysis was performed as per the method used by Reddy and
Khairnar (2015). The size of the cutlet used for TPA (two-cycle compression test)
was 3.0 cm x 4.0 cm (diameter x height). TPA was carried out using a Taxt-plus
Texture Analyzer (Stable Micro Systems Ltd., Surrey, UK), attached with a 50 kg
load cell. A 75 mm diameter compression platen was used with a pre test speed of 1
mm sec™; test speed of 1 mm sec™ and post-test speed of 5 mm sec™. The cutlets were
compressed twice to 40% of the original height at room temperature (30°C) in auto
force mode (20 g) and the time gap between first and second compression was 5 sec.
Six measurements were made for each sample in the same lot and the average value
was reported for each parameter. A force-time graph was generated with data
acquisition rate of 200 pps and textural parameters like hardness, cohesiveness,
adhesiveness, springiness, brittleness or fracturability, resilience, gumminess and
chewiness were calculated with the aid of a software provided along with the
instrument.

Cutting test

The size of the cutlet used for cutting test was 3.0 cm x 4.0 cm (diameter x
height). Cutting test was carried out using a Taxt-plus Texture Analyzer (Stable
Micro Systems Ltd., Surrey, UK), attached with a 50 kg load cell. A blade set
(HDP/BSW) was used with a pre test speed of 2 mm sec™; test speed of 2 mm sec™
and post-test speed of 10 mm sec™. The cutlets were compressed to 20 mm at room
temperature (30°C) in auto force mode (20 g). Six measurements were made for each
sample in the same lot and the average value was reported for each parameter. A
force-time graph was generated with data acquisition rate of 200 pps and textural
parameters like cutting strength, distance at failure and work of shear were calculated
with the help of software provided along with the instrument.

Penetration test

The size of the cutlet used for penetration test was 3.0 cm x 4.0 cm (diameter x
height). Penetration test was carried out using a Taxt-plus Texture Analyzer (Stable
Micro Systems Ltd., Surrey, UK), attached with a 50 kg load cell. A 2 mm
penetration probe was used with a pre test speed of 1 mm sec™; test speed of 1 mm
sec™ and post-test speed of 5 mm sec™. The cutlets were penetrated to 15 mm at room
temperature (30°C) in auto force mode (10 g). Six measurements were made for each
sample in the same lot and the average value was reported for each parameter. A
force-time graph was generated with data acquisition rate of 200 pps and textural
parameters like cutting strength, distance at failure and work of shear were calculated
with the help of software provided along with the instrument.
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Table 1. Composition of ingredients mixture used in cutlet preparation
No Ingredients Quantity used (g)
RM & CM RMP & RMBB & RMPBB &
cutlets CMP CMBB CMPBB
cutlets cutlets cutlets

1. Minced meat 100.0 50.0 100.0 50.0
2. Potato 0.00 50.00 0.00 50.00
3. Onion 7.50 7.50 7.50 7.50
4. Garlic 2.00 2.00 2.00 2.00
5. Green chillies 2.50 2.50 2.50 2.50
6. Vegetable oil 2.00 2.00 2.00 2.00
7. Chili powder 0.25 0.25 0.25 0.25
8. Salt 0.25 0.25 0.25 0.25
9. Ginger 2.00 2.00 2.00 2.00
10. Pepper 0.25 0.25 0.25 0.25
11. Turmeric powder 0.25 0.25 0.25 0.25
12. Garam masala 0.25 0.25 0.25 0.25
13. Batter 0.00 0.00 1.00 1.00
14. Bread crumb 0.00 0.00 0.50 0.50

Sensory analysis

The cutlets prepared from pangas mince were served at room temperature to

each judge for sensory analysis. Sensory analyses were done based on a 9-point
hedonic scale (from 9 - extremely like, 5 - neither like nor dislike, to 1 - extremely
dislike) by ten experienced panelists as per the method given by Peryam and Pilgrim

(1957).

Statistical analysis

Statistical analysis of data was performed with the statistical package (SPSS

20.0 for windows, SPSS Inc., Richmond, CA, USA). The assumption of homogeneity
of variances was tested for all data, which were log transformed if necessary. The
data obtained was analyzed through analysis of variance followed by Tukey test for
Posthoc analysis.
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RESULTS & DISCUSSION
Nutritional Composition

Composition of raw material plays a significant role in affecting the
composition and textural properties of the finished products. The proximate
composition of pangas meat and cutlets made in eight different combinations from its
mince is given in table 2. No significant difference (p >0.05) was observed in
nutritional composition of cutlets made in different combinations.

Table 2. Proximate composition of pangas catfish meat and cutlets

Component Moisture Protein ‘ Lipids ‘ Ash
Fish meat 70.64+0.25 1658 +0.19°¢  11.26 +0.24° 1.18 +0.01°
Cutlets

RM 68.88 + 0.16 15.68 +0.07°  12.97 +0.09" 1.81+0.03®
RMP 65.93 + 0.09 13.37 +0.38° 11.11 + 0.06° 5.20 + 0.02¢
RMBB 68.41+0.15  15.91+0.04™  12.46+0.15" 2.34 +0.05™
RMPBB 65.74 +0.13 13.73 +0.08° 11.05 + 0.14° 5.34 +0.11°
CM 63.96 + 0.05 19.53 +0.17° 13.98 + 0.07° 2.14 + 0.02™
CMP 61.61+0.15  17.04+0.16*  12.17+0.21* 5.31 +0.01°
CMBB 63.58 + 0.16 19.73 +0.01° 13.38 +0.16% 2.72 +0.08°
CMPBB 61.22 +0.15 17.53 + 0.14° 12.05 +0.13% 5.59 + 0.22¢

Means along a column bearing different superscripts differ significantly (P<0.05), where as means
without superscripts do not differ significantly. RM: Raw mince; RMP: Raw mince with potato; RMBB:
Raw mince battered and breaded; RMPBB: Raw mince with potato battered and breaded; CM: Cooked
mince; CMP: Cooked mince with potato; CMBB: Cooked mince battered and breaded; CMPBB:
Cooked mince with potato battered and breaded.

The high fat content in the cutlets was attributed to the fat content of pangas
meat and absorption of oil during frying. Chetena et. al. (2014) reported that cutlets
with 50 % added potato showed reduced moisture and protein content, which was not
in agreement with present study. There was no significant difference found in protein
content between cutlets that were battered and not battered, despite of presence of
egg protein in the batter mixture.

Texture Profile Analysis (TPA) of cutlets

Texture profile is affected by many processing factors such as the type and
amount of ingredients, additives, heat treatment and equipment used (Yetim, 2000).
The texture profile analysis of the cutlets prepared from pangas mince is given in
table 3.
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Hardness is related to the strength of gel structure under compression and is the
peak force during first compression cycle (Chandra and Shamasundar, 2014). Cutlets
from raw mince and cooked mince showed significant difference (p<0.05) in their
hardness and the cutlets from raw mince consistently showed higher hardness than
the batch from cooked pangas mince. High hardness values for cutlets made from
raw mince were due to high gel strength that needed more energy to break the
structure. Low hardness values in cutlets made from cooked meat were due to
destruction of gel structure during the initial cooking treatment. Low cohesiveness
values of cutlets from cooked meat indicate low bonding strength.

Table 3. Texture Profile analysis of cutlets prepared from raw and cooked minced
meat of pangas catfish

Attributes | RM | RMP | RMBB | RMPBB | cM | CMP | CMBB | CMPBB
Hardness(g) 22848+ 726432+ T77521+1 B067.78£22 3507.38+7 250178410 565260+1 3329.10+88.
9 17723° 5552°  37.38° 3.49° 5.83° 227 44.68° 78°

Fracturability
@)

-0.70x -2.01= -0.36 = -1.83+ -1.24

Adhesiveness 0.18 0.1 0.05 -1.77 £0.29 015 -0.95+0.16 0.25 -1.10+£0.10
Soringines 0748% 0748+ 0763 0739+ 0625+ 0387+ 0.628 + 0.402 +
pring 0.01° 001°  0.01° 0.01° 0.01° 0.01° 0.01° 0.007°

. 055+ 042+ 055+ . 042+ . 0472 .

Cohesiveness 0.01° 0.017 0.01° 0.46 £0.01 0.01° 0.28 +0.01 0.01° 0.30+0.01

. 4019.48+ 3067.73+ 4323.81+1 3778.38+12 1491.69+2 720.12 2678.05+8 1027.62+36.
Gumminess

108.05¢  32.14° 14.03¢ 6.61¢ 6.78° +24.62° 9.80° 32%
Chewiness 301126+ 2296.58+ 3318.98+1 2805.94+11 93385:24. 28156  1684.0146 415.74%
106.11¢  38.17™ 24.54¢ 5.95% 64° +16.95° 2.94° 18.80%
. 021+ 013+ 021+ ¢« 012+ . 014% a
Resilience 0.01° 001 001 016%001 oogp  007£001% g 0.09+0.01

Means across the rows bearing different superscripts differ significantly (P<0.05). RM: Raw mince;
RMP: Raw mince with potato; RMBB: Raw mince battered and breaded; RMPBB: Raw mince with
potato battered and breaded; CM: Cooked mince; CMP: Cooked mince with potato; CMBB: Cooked
mince battered and breaded; CMPBB: Cooked mince with potato battered and breaded.

Fracturability is defined as the force at the first significant break in the TPA
curve. In this study no fracturability was observed in any of the cutlets. The cutlets
from different lots were not differed significantly (p>0.05) in their adhesiveness.
There was no significant difference found between the springiness of cutlets made
from raw pangas meat, and these cutlets consistently showed higher springiness than
the batch from cooked pangas meat. Cutlets from different lots differed significantly
(p<0.05) in cohesiveness values with maximum values in cutlets from RM and
RMBB lots. The values for gumminess in cutlets from different lots differed
significantly (p<0.05) and except for RMP, the maximum values for gumminess were
found for cutlets made from raw mince (RM, RMBB, RMPBB). The values for



32 Vijay Kumar Reddy. S.

chewiness in cutlets from different lots differed significantly (p<0.05) and the
maximum values were found for cutlets from RMBB and RM lots. Resilience in
cutlets from different lots differed significantly (p<0.05) and the maximum values
were found for cutlets from RMBB and RM lots. The differences in textural
properties of cutlets made in different combinations were due to the difference in
composition

Cutting test of the cutlets

Cutting test was conducted to know the toughness of the cutlets and the
strength required to cut it. The results for cutting test are given in table 4. Cutting
strength values showed significant difference (p<0.05) between the cutlets made in
different combinations. Higher cutting strength was observed in cutlets made from
raw mince, with maximum cutting strength shown in cutlets from RMBB and RM
lots. The differences in cutting strength values of cutlets are due to the differences in
processing and composition. The less strength in cutlets made from cooked mince
might be due to the softening of muscle on cooking. Cutting strength values followed
a similar pattern to that of hardness values in the penetration test.

Table 4. Cutting test of cutlets prepared from raw and cooked minced meat of pangas
catfish

Attributes RM RMP RMBB RMPBB CM CMP CMBB CMPBB

Cutting
strength  18.00+0.27% 16:202047 51 g7, 691 1599020.35 4 7510500 3.65+0.06° 10.48+0.32° 6.35+0.08
(N)

Distance at .
Failure 36,63+ 037 59997029 35 9540 gge 39862021 32.82¢0.16 42.8310.31 41.294042° 1 . 15¢
(mm)
Work of d a
107.48+156° 9365 120.30+358 96.04+ 48.14+133 24884065 6556+ 40.55+0.75
shear (N. o be a b

+2.15¢ e 1.20° 1.36°

Sec)

Means across the rows bearing different superscripts differ significantly (P<0.05). RM: Raw mince;
RMP: Raw mince with potato; RMBB: Raw mince battered and breaded; RMPBB: Raw mince with
potato battered and breaded; CM: Cooked mince; CMP: Cooked mince with potato; CMBB: Cooked
mince battered and breaded; CMPBB: Cooked mince with potato battered and breaded.

Penetration test of the cutlets

Penetration test (Table 5) was conducted to know the hardness, stickiness and
stringiness of the cutlets. No significant difference was found in any of these values
between cutlets from different lots.
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Table 5. Penetration test of cutlets prepared from raw and cooked minced meat of
pangas catfishs

Attributes  RM RMP  RMBB RMPBB CM CMP CMBB CMPBB

Hardness 178.20 + 121.79+ 187.35+ 15428+ 98.09+ 4363+ 12233+ 111.03+
(9  5.09*  10.65% 3.66° 1316  7.15%® 148  7.82°%¢  11.79%°

Stickiness -27.17+ -2381+ -2960+ -2838+ -17.87+ -1630% -29.40+ -20.37+
(9) 0.39% 0.46%® 0.30° 1.33% 1.47% 0.86° 0.69° 2.43%

Stringiness 0.46+ 048+ 091+ 0883+ 2340+ 2701+ 7.86+ 1250+
(mm) 0.01 0.022 0.09% 0.12% 0.75> 0.41° 3.27° 2.69%

Means across the row bearing different superscripts are significantly different (P<0.05). RM: Raw
mince; RMP: Raw mince with potato; RMBB: Raw mince battered and breaded; RMPBB: Raw mince
with potato battered and breaded; CM: Cooked mince; CMP: Cooked mince with potato; CMBB:
Cooked mince battered and breaded; CMPBB: Cooked mince with potato battered and breaded.

Table 6. Sensory attributes of cutlets prepared from raw and cooked minced meat of
pangas catfish

Attributes RM RMP RMBB | RMPBB CM CMP CMBB | CMPBB

7.25% 743 7.63+ 763+ 8.00 + 7.88 763+ 7.88

Color 0.09 0.12 0.09 0.11 0.12 0.10 0.09 0.04
Texture 725+ 671+ 743+ 750+ 750+ 800+ 738+ 7.88+
0.11 0.16 0.10 0.09 0.13 0.13 0.09 0.08
Flavor 762+ 714+ 738+ 725+ 750+ 788+ 775+ 7.88+
0.06 0.15 0.06 0.11 0.13 0.10 0.11 0.08
Chewiness  790%  771% 638+ 7.25%  750%  750%  7.25% 750+
0.12 0.11 0.09 0.09 0.12 0.13 0.11 0.07
odor 738+ 743+ 713+ 775+ 750+ 7.88+ 738+ 750+
0.06 0.16 0.08 0.09 0.09 0.08 0.16 0.09
713+ 757+ 775+ 788+ 750+ 763+ 813+ 7.88+

Appearance

0.10 0.12 0.06 0.08 0.09 0.11 0.04 0.08

713+ 729+ 6.88 + 750+ 750+ 7.38+ 7.63+ 725+
0.08 0.12 0.16 0.12 0.12 0.15 0.09 0.09

7.63 % 7.14 + 725+ 7.50 = 7.88 = 7.75% 7.75% 775+

Adhesiveness

Meatiness 0.11 0.15 0.09 0.12 0.10 0.15 0.09 0.06
spiciness  713% 757% 138x 775% 738x 775% 763% 763x
0.08 0.12 0.09 0.09 0.11 0.11 0.09 0.09
Herdness | 738% 75T+ 700+ 675+  7.38%  7.38% 7.38% 788
0.06 0.10 0.13 0.11 0.15 0.16 0.09 0.08
. 763+ 771+ 763+ 763+ 675+ 7.88+ 713+ 7.88+
Saltiness

0.06 0.09 0.06 0.11 0.13 0.12 0.16 0.08

Overall 7.50 = 7.14 + 7.38 = 7.38 % 7.25% 7.88 = 7.75% 8.00 =
acceptability 0.09 0.15 0.06 0.09 0.13 0.14 0.09 0.07

No significant difference in any attribute. RM: Raw mince; RMP: Raw mince with potato; RMBB: Raw
mince battered and breaded; RMPBB: Raw mince with potato battered and breaded; CM: Cooked
mince; CMP: Cooked mince with potato; CMBB: Cooked mince battered and breaded; CMPBB:
Cooked mince with potato battered and breaded.
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Sensory analysis of cutlets

Scores for the sensory attributes of cutlets made in eight different combinations
are given in table 6. No significant difference was found between cutlets from
different lots in any of the sensory attributes. All the cutlets made in different
combinations were sensorially acceptable with over all acceptable scores of more
than 7.0.

Textural determination equipments (including Textural Profiles Analyzer) can
be used to determine differences in texture among different treatment samples,
whereas textural determination based on the sensorial test is preferred by consumers
(Nurul et al., 2010). The sensory scores above five indicated that pangas cutlets
prepared in eight different combinations were sensorially acceptable. During their
studies on cutlets Ahamaed et al. (2006), Pawar et al. (2012), Chetena, et. al. (2014)
and Singh et al. (2014) reported that, addition of potato and application of enrobing
could improve the acceptability of cutlets, which was not observed in the present
study.

CONCLUSION

Based on the results, this study shows that different processing methods like
cooking of meat, addition of potato, application of battering and breading do not
significantly affect the nutritional composition, textural quality and sensorial
acceptability of pangas cutlets. By using any of these combinations, cutlets can be
prepared from pangas minced meat with good quality and sensorial acceptability. The
method to be used for preparing cutlets can be selected based on the availability of
materials, final product quality and economic viability. More study is needed in this
area to study the exact effect of individual ingredients and process on properties of
finished product.
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