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ABSTRACT

The chicken meat biscuits were developed using refined wheat flour and various levels of meat (0, 40, 50 and 60
percent). Chicken meat biscuits prepared by replacement of refined flour with three different meat levels were of
acceptable quality. On the basis of study it was concluded that product C (50% chicken meat powder) and product D
(60% chicken meat powder) showed higher sensory scores and nutritional value, but mean TBA, FFA, aw, TPC etc
values were reported to be higher in D as compared to C due to higher amount of moisture and higher fat
percentage in D. The overall mean values showed decreasing trend for moisture, emulsion stability, cooking yield,
texture profile values etc with enhancement in the level of meat. The reverse trend was also observed in the values

of fat, protein, ash and water activity.
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INTRODUCTION
Elvixlwv#duh#fkhplfdoojtiohdyhghg/Auhdgitwr#hdwitvadtnviziwk
vhyhudo# dwwudfwlyh# ihdwxuhv# Iqfoxglqj# zlghu# frqvxpswirg
edvhv/#vkhoittvwdeoh#dw#unp#whpshudwxuh/#pruh#fiqyhqlhgth
dqg#jrrgithdwlgjtxdolwi#t+Dnxerw/#5336>#Krgd#dqg#Mrrg/
5338, 1#Wkhvh#duh#wkh#prvwisrsxodutednhuliwhpv#frqvxphg
ghduofetidootvhfwirquiritwkhivrilhwitdootyhutwkhitziuog 1#Viph
rittwkh# uhdvrqv# iratt vtk zIght# stsxodulwi# dub orz# frvw# dv
frpsduhghwrtrwkhu#surthvvhgtirrgvidiirugdeoh#fivw, #vkhoi
vwdeoh/#rgfigqxwulwirqdotixdolwitdqgidydlodelolwigfgliihuhqw
upv/ydulhgiwdvwhtdorgjtiziwiktorgihutvkhoiOolih 1#Zkhdw#iorku/
ydulhwithitelvixtwvHpdgxidfwxulgifvidoprvwihqgohvv 1#Zkhdw
iorxutisodvApstuwdqwHuroh#gtwkhtedvifqjuhglhqwHirutelvixiw
surgxfwlrg# ehfdxvhi it Iwv# joxwha surwhlqv/# zklfl# duh# qrw
suhvhqw#lgtiorxuvitritrwkhut thuhdovi#-Nhqw/#4<8, 1#Krzhyhu/
prowiritwkhittwishvidydlodeoh#gttwkhitpdunhwduh#tthuhdotfedvhg
Ziwldkljk#fdorulilffigwhqw 1 #DvidhuhvxowHprvwiiHwkhzhviudeoh
ednhuffsurgxfwvAgrtigrw#iruptedodgfhgtelhwizkltk#tvidivhulxv
frqfhugfritsuhvhqwiedkhdowk#frqvilrxvifrqvxphul#Fklfnhq
phdw#Hlgfrusrudwlrgflqwivadfivdgthgkdgfh#lwvHaxwulwirgdo
ydoxh#hvshfldoo#zlwkttuhvshfw#wr#wkhidplar#dflgv/#phjd06
idwwittdflgvitiodymuttdqghwdvwhitt- Viedqditer al 1#5346># Wimdvyl
et al 1#5346,1#Lfylhzifideryhdtwv/dgdwwhpswHinutxwlol }gj
fklfnhg#phdwHgtsuhsdudwlirghritelvixiwvHzlooteh#grghl

MATERIALS AND METHODS

Live birds were procured from Instructional Poultry Farm

College of Veterinary Sciences and Animal Husbandry,

DUVASU, Mathura and were brought to the Department of
Livestock Products Technology. Slaughtering and dressing
was carried out following the standard procedure under
humane conditions in laboratory. The hot carcasses were kept
in refrigerator at 4+10C for 24 hours. The chilled carcasses
were deboned next day and lean meat was collected and stored
at-180 C till further use. Formulations for the preparation of

chicken meat biscuits and control are given in table 1.

Table 1: Formulations of control and chicken meat

biscuits

Ingredients (%) Levels of meat (%)

0 40 50 60
Meat powder - 40 0 €0
Refined wheat flour 100 60 30 40
Milk powder 20 20 20 20
Vanaspati ghee ¥ ¥ b ke
Sugar 0 0 0 30
Glucose 5 5 5 5
Vanilla powder 15 15 15 15
Baking powder 15 15 15 15
Ammonia 2 2 2 2
Salt 2 2 2 2

Chilled carcass was taken out from refrigerator after 24 hours
chilling, and defrosted. The defrosted chicken carcass was
deboned with the help of deboning knife. All the food contact
surfaces of meat mincer cum sausage maker (made up of
stainless steel contact parts) were sanitized before mincing.
The Approximately 3.0 kg deboned meat was minced by
passing twice through 6 mm and 4 mm plate of meat mincer.
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Mince meat was dehydrated in microwave at frequency of 720
MHz for 10 minutes at one side and by turning this meat to
another side and again dehydrated for 8 minutes. This
dehydrated meat was then kept in hot air oven for 20 minutes
toremove the residual moisture. This minced dehydrated meat
was finally ground in grinder to prepare the meat powder.
This meat powder was then immediately packed in
presterilized LDPE bags.

Forming, mixing and baking of chicken meat biscuits: Firstly,
all the ingredients (except meat powder and refine wheat
flour) were weighed in proper percentage as described above.
These ingredients were mixed uniformly to prepare paste like
consistency. Further four types of products were developed
i.e. control (A), biscuits containing 40% chicken meat (B),
chicken meat biscuits containing 50% (C) and chicken meat
biscuits containing 60% (D). In A, 1000 gram refined wheat
flour was added whilein B, 600 gram of wheat flour and 400
gram of chicken meat powder was added, in C, 500 gram of
refined wheat flour and 500 gram of chicken meat powder
was added where as treatment D constituted 400 gm of refined
wheat flour and 600 gm of meat powder. All the treatments
were uniformly mixed separately and provided with a desired
consistency to prepare dough. Now, the doughs were sheeted
on a wooden board with rolling pins. The dough was cut into
desired shapes using biscuit cutter. These biscuits were baked
in hot furnace at 2000C for 20 minutes. The baked biscuits
were then cooled at 300C and temporarily packed in
presterilized LDPE bags.

Analytical procedure: The pH of chicken meat biscuits were
determined by the procedure of Trout et al. (1992). The yield of
cooked emulsion mass was recorded as emulsion stability
percent by the method as described by Baliga and Madaiach
(1970). Moisture, fat, protein and ash percentage of the product
were estimated as per AOAC (1995). Water activity (n=6) is
determined using hand held potable digital water activity
meter. Finely ground CMB is filled up (80%) in a moisture free
sample cup provided along with aw meter. The sample cup is
placed into the sample holder, and then sensor is placed on it
for five minutes to estimate the aw value. Cooking yield was
evaluated according to the method of Ozkaya and Kahveci
(1990). For free acid value estimation, method described by
Koniecko (1979) was followed whereas thiobarbituric acid
value was measured using extraction method described by
Witte et al. (1970) with slight modification. Textural properties
of chicken meat noodles were evaluated using the texteometer
at Goat Products Technology laboratory at Central Institute of
Research on Goat (CIRG) Makhdoom, Mathura. The sensory

qualities of samples were evaluated using 8 point descriptive
scale (Keeton et al. 1983) by sensory semi trained panellists of
nine judges to evaluate the sensory qualities of chicken meat
noodles. Data were analyzed statistically on ‘SPSS-16.0"
software package as per standard method of Snedecor and
Cochran (1994). Duplicate samples were drawn for each
parameter and the experiment was replicated thrice (n=6).
Sensory evaluation was performed by a panel of six member
judges three times, so total observations being 29 (n=27) Data
were subjected to one way analysis of variance, homogeneity
test for comparing the means to find the effects between
treatments.

RESULTS AND DISCUSSION

Physico-chemical properties of emulsion and chicken
biscuits

Emulsion stability and cooking yield: Both values for
control and treated products overall showed non significantly
decreasing trend with increase in level of meat from 0 to 60
percent. The lowest overall mean emulsion stability value
among all the treatments was found in product containing
maximum level of meat. Singh et al. (2002) found the emulsion
stability of chicken snack containing 60% chicken meat to be
93.91% which was found to be lowest among all the treatments.
Hughes et al. (1996) also reported that addition of chicken
meat decreased emulsion stability in preparation of
frankfurters prepared by replacement of oat fibers. The lowest
overall mean baking yield value among all the treatments was
found in the products containing maximum level of meat. It
may be due to higher moisture percentage (75%), as per
Sharma, (1998) in meat as compared to refined wheat flour (10-
10.5%). Singh (2011) also reported decrease in baking yield
with increase in meat level during preparation of chicken
meat biscuits. The present study is also in agreement with
Sharma and Nanda (2002) who concluded that cooking yield
of chips prepared by taking 95% chicken meat was lesser than
other formulations containing lower meat percentage.

Table 2:
yield of chicken biscuits containing various levels of
meat (Mean=SE)

Emulsion stability of emulsion and cooking

Ingredients (%) Levels of meat (%)

0 40 50 60
Emulsion stability 96.16+0.35 94.08+0.30 93.16+0.16 92.00+0.42

Cooking yield 85.50+044 81.66+0.44 79.83+0.27 76.58+0.30
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Physico-chemical characteristics: The overall values of
moisture, fat, protein, ash and water activity showed
significantly (P <0.05) increasing order with increase in level
of meat. However, pH values were in decreasing trend and no
significant effect of meat level was observed in TBA and FFA
values. The decline in pH with increased meat contents was
due to the acidic nature of chicken meat. This finding was
very well agreed with the reports of Chin et al. (2012) who
incorporated surimi powder in wet yellow noodles
preparation. The increased moisture contents with increased
meat level might be due to high moisture contents in chicken
meat as compared to the flour used. This finding was in favour
of the reports given by Zayas (1997) on functionality of
proteins in food. The increased protein content in biscuits
with higher level of meat might be due to higher protein level
in meat as compared to flour used. Similar trend of increased
protein contents with increase in fish meat in fish noodles
was also reported by Peranginagin et al. (1995) on dried noodles
incorporated with surimi. The overall mean contents of fat
were in the increasing order with the increase level of meat in
biscuits which might be due to higher contents of fat in
chicken meat in comparison to the flours used. Khare (2011)
also found increase in fat content with increase in meat
replacement during the preparation of chicken meat noodles.
The increased ash content in biscuits having higher level of
meat might be due to higher level of minerals. Dallas (2006)
also found increase in ash content with increase in surimi
powder replacement during the preparation of noodles. The
increased water activity of biscuits might be due to higher
level of nutrients availability for the growth of microbes and
higher moisture level. This finding is in agreement with Paula
etal. (2010) who reported increasing trend of aw in Toscana
sausages. The non significant effect of meat level on TBA and
FFA was due to lower activity of microbes in fresh products.

Table 3: Physico-chemical properties of chicken biscuits

containing various levels of meat (Mean=SE)

Ingredients (%) Levels of meat (%)

0 40 50 60

pH 6722001  6.65°+001 659°+0.00  6.56'+0.00
Moisture (%) 2.722+0.03 2.91*+0.00 2.97°+0.00 3.00°=0.00
Fat (%) 3486°x0.11 37.08°+x0.05 3814°+0.16 39.25'x0.06
Protein (%) 1281°+0.04 33.71'+0.10 35.57°+0.15 37.35'+0.14
Ash (%) 26422003  2.69°+001 272°+001 2.75°+0.03
Water activity 0.20°+0.00  0.22° +0.00  0.30°+0.00 ~ 0.329+0.00
(@aW)

TBA value 0.08=+0.00 0.08=0.00 0.08=x0.00 0.20=0.12

Texture profile values: Replacement of refined wheat flour
with different levels of chicken meat powder (40, 50 and 60
percent) had significant effect (P<0.05) on work of shearing
of chicken meat biscuits compared to control. The mean work
of shearing values decreased with increase in chicken meat
incorporation due to higher moisture content in meat as
compared to refined wheat flour as meat contain 75% of water
onan average and refined wheat flour contains around 13.29%
of moisture (Baljeet et al.2010). This study is in agreement
with Khare (2011) who found non significant decrease in work
of shearing and hardness of chicken meat noodles with
increase in chicken meat content. Replacement of refined
wheat flour with different levels of chicken meat powder (40,
50 and 60 percent) had highly significant effect (P<0.01) on
shear force value of chicken meat biscuits compared to control
(A). The highest overall mean shear force value among all the
treatments was found in control and then showed decreasing
trend with increase in level of meat. This finding can be
correlated with the values of work of shearing obtained in
present study itself, as work is positively proportionate to force
applied as per the formula W= f X d. so the mean shear force
value was found higher in control due to lower moisture
content and higher work of shearing value. Chin et al. (2012)
found decreasing value of noodle hardness and they
concluded that it might have been due to the higher water
contents in surimi.

Table 4: Texture profile analysis values of chicken biscuits
containing various levels of meat (Mean=*SE)

Ingredients (%) Levels of meat (%)

0 40 50 60
Work shearing 3.60a+0.02  3.53b+0.01 351b+0.00  3.46c+0.00
value
Shear force 60.71a=129 57.45a+0.79 53.42b+046 4851c+0.33
values

Mean values bearing different superscripts within the row
differ significantly (P <0.05)

Sensory evaluation scores: The highest mean values of colour
and appearance was in 40 percent meat biscuits, texture was
bestin control whereas highest scores for flavour, meat flavour
intensity, mouth coating, saltiness were in 60 percent meat
level biscuits. The overall acceptability scored highest in
chicken biscuits containing 50 percent meat. The analysis of
variance among the products showed non significant
difference in colour and appearance as well as in texture scores
of all the product types. However, control biscuit was
significantly (P<0.05) different from the biscuits containing
50 and 60 percent of meat while non significant different was

observed in between control and 40 percent meat level biscuits.
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The differences in values of various meat levels might be due
differences in suitability of meat in emulsion preparation.
These findings were very well in the agreement of Yu (1990)
reports with the incorporation of animal proteins in flour
based products.

Table 5: Sensory scores of chicken biscuits containing
various levels of meat (Mean=SE)

Ingredients (%) Levels of meat (%)

0 40 50 60
Colourand  651+009 6.59+010 648+0.12  6.37+0.10
appearance
Texture 614+010 6.00%0.11 592+0.12 581011
Flavour 5622009 581%+0.09 6.11°=0.09 6.14°+0.10
Meatflavour 0.00° =0.00 5.222+0.08 5.66*+0.09 5.77°*0.08
intensity
Mouth 522°+0.08 548°x0.09 6.11°+0.10 6.11°%0.10
coating
Saltiness 5742008 5.88°+0.08 6.00>=0.05 6.03°+0.03
Overall 5.622+0.09 5.81*%0.07 629010 6.11°=+0.08
acceptability

Mean values bearing different superscripts within the row
differ significantly (P <0.05)

Microbiological profile: Plfurelrorjlfdoo|# ghyhorshg
vadfnv# zhuh# txtwhi# vwdeoh# dqg# fixqwv# zhuh# yhult ohvvit iru

wiwdotsodwhitixqwizklohigr. hdvwiidqghprogh#V wdsk |orfrffdo
dqgfV doprghoodHfixqwiishwhiwhghgtwkhvihtelvixiwv 1#Wivdotsodwh
frxqwvitzhuh#tqra#vljqlilfdqwoltglithuhqw#dprgj#hdfk#rwkhu
dvagtttixqwvlgiwkhtudgih#if 1:<ce3 159%wrd 13<ae31551

CKNOWLEDGMENT

Authors are highly thankful to the Hon’ble Vice-Chancellor,
U.P. Pt. Deen Dayal Upadhyay Veterinary University & Go
Anusandhan Sansthan, Mathura, U.P, India 281001 for

financial assistance for smooth conduct of the research.

REFERENCES

Akubor P (2003) Functional properties and performance of
cowpea/plantain/wheat flour blends in biscuits. Plant
evaluation of wheat biscuits supplemented with Food for
Human Nutrition 58:1-8

AOAC (1995) Official Method of Analysis. 16th Edn.
Association of Official Analytical Chemists, Washington,
DC

Baliga BR Madaiah N (1970) Quality of sausage emulsion
prepared from mutton. ] Food Sci 35(4):383-385

Baljeet SY, Ritika BY, Roshan LY (2010) Studies on functional
properties and incorporation of buckwheatflour for biscuit
making. Thesis submitted to Department of Food Science
and Technology, Panjab Agriculture University, Ludhiana,
India.

Bourne M C (1978) Texture profile analysis. Food Technology
32:62-66

Chin CK,Huda N, Yang T A, (2012) Incorporation of surimi
powder in wet yellow noodles and its effects on the
physicochemical and sensory properties. Int Food Res |
19(2): 701-707

Dallas ] (2004-2006) Nutrition in foods. Jai Dee Marketing,
USA

Hooda S, Jood S (2005) Organoleptic and nutritional
evaluation of wheat biscuits supplemented with untreated
and treated fenugreek flour. Food Chem 90: 427-435

Hughes E, Confrades S and Troy D] (1996) Effects of fatlevel,
oat fibre and carrageenan on frankfurters formulated with
5,12, and 30 & fat. Meat Sci 45: 273-81

Keeton J T (1983) Effect of fat and sodium chloride phosphate
levels on the chemical and sensory properties of pork
patties. ] Food Sci 36: 261-76

Kent NL(1975) Technology of cereals with reference to wheat.
2nd ed, Pergamon press, Oxford, pp 194-211

Khare A K (2011) Development of shelf-stable chicken noodles
using hurdle technology M.V.Sc. Thesis, Guru Angad Dev
Veterinary and Animal Sciences University, Ludhiana

Koniecko R (1979) Handbook of meat Chemists. Avery
Publishing Group, Inc. Wayne, New Jersy: 53-55

Ozkaya H, Kahveci B (1990) Tahil ve Uriinleri Analiz
Yontemleri. Gida Teknol. Derne_i Yayinlari No: 14, Ankara,
pp- 146-148.

Peranginangin R, Haq N, Sugiyono (1995) Penelitian
peningkatan kandungan protein mie basah dan mie kering
yang disuplementasi ikan lumat atau surimi, In: Prosiding
Simposium Perikanan Indonesia I Buku II. (Cholik, E, ed.)
25-27.

Sharma BD, Nanda PK (2002) Studies on the development
and storage stability of chicken chips. Indian J Poult Sci 37
(2):155-58

Singh VP Sanyal MK, Dubey PC ( 2002) Quality of chicken
snacks containing broiler spent hen meat, rice flour and
sodium caseinate. ] Food Sci Tech 39 (4): 442-44

Snedecor G W, Cochran W G (1994) Statistical methods. 8th
Edn. The Iowa State University Press Ames, lowa, USA

Sonana AS, Kulkarni VV, Kalaikannan A, Santhi D (2013)
Preparation, storage stability of shredded meat product at
ambient temperature. ] Meat Sci 9(1): 35-40

Tejasvi PR, Pandey MC, Luckose E Radhakrishna K (2013) Effect
of binders and cooking methods on the quality
characteristics of enrobed chicken nuggets. ] Meat Sci
9(1):50-57



40 ] Meat Sci, 2013, 9

Trout ES, Hum MC, Johnson DE, Clans CL, Kroff DH (1992) seventh session of the indo-pacific fishery commission
Characteristic of low fat ground beef containing texture working party on fish technology and marketing.
modifying ingredients. ] Food Sci 57 (1): 19-24 Bangkok, Thailand, 19-22 April 1988. FAO Fisheries Report

Witte V C, Krause G F and Bailey M E. 1970 A new extraction No. 401 Supplement
method for determining 2-thiobarbituricacid valuesof pork  Zayas JF (1997) Functionality of Proteins in Food. Springer.
and beef during storage. ] Food Sci 35: 582-85. Heidelberg, Berlin.

Yu SY (1990) Fish noodles. Pp. 224-230. Papers presented at



