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ABSTRACT

This study was carried out with the aim to devel op duck meat salamiswith incorporation of glutinousrice
flour. Four different formulations viz. Control, A, B and C were prepared by adding decreasing levels of
duck fat (15, 10, 8and 5% ) and increasing levels of glutinousriceflour (0, 5, 7 and 10 %), respectively
and subjecting to certain quality evaluation for emulsion stability, cooking loss, proximate compasition
and organoleptic evaluation. Emulsion stability was found to be significantly (P < 0.01) higher in
formulation C as compared to that of control. Proximate composition of salamis revealed asignificant (P
< 0.01) decrease in the per cent moisture content from control (65.27 + 0.29) to formulation C (65.04 +
0.23). Therewas asignificant (P < 0.01) decrease in the per cent ether extract from control (16.67 = 0.20)
to formulation C (11.98 + 0.23), however, a significant rise (P < 0.05) in the per cent crude protein
content from control (14.36 £ 0.19) to the formulation C (14.41 + 0.27) was observed. The overall
acceptability of formulation B (7.75 £ 0.19) was significantly (P < 0.01) higher as compared to the
Control (7.23+0.16),A (7.41 £ 0.17) and C (7.54 + 0.18). From the above study, it can be concluded that
suitable fat reduced duck meat salamis can be prepared successfully and that the best product can be
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obtained by incorporation of 8 per cent duck fat and 7 per cent glutinous rice flour.
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Duck meat combines the attributes of red meat
containing high levelsof phospholipids, precursors
of aromasand the dietetic characteristics of poultry
meat containing high levels of unsaturated fatty
acidsrepresenting around 60 per cent of total fatty
acids (Baeza, 2006).

Duck meat plays an important role in the total
poultry meat production in Assam as duck
population occupies the second highest position
inour country. Although duck meat isrelished and
well accepted by the consumers, many consumers
are obsessed with the fear of high content of fat in
duck meat. The demand for low fat duck meat
products is increasing among the consumers. Out
of several methods for reducing fat content in
processed meat products, one is incorporation of
non meat cereal productsin the meat formulations
of comminuted meat products. In the light of the
above facts, this study was conducted to prepare
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low fat duck meat salamis by incorporating
glutinous rice flour which is available in Assam
and North Eastern Region and often used as an
ingredient of many traditional fooditems. Thisrice
is also called Sticky rice, Sweet rice, Waxy rice,
Botan rice, Mochi rice and Pearl rice (Alden,
1996). Glutinous rice (Oryza sativa L.) has no or
negligible amount of amylose but contains high
amount of amylopectin, a distinguishing
characteristic from other types of rice. This
amylopectin is responsible for the sticky quality
of glutinous rice (Kenneth and Michael, 2002).
Though the name glutinousriceindicates presence
of gluteninit but actually does not contain gluten
and istherefore safeto beincluded in diet. Taking
into account the sticking and emulsifying
properties of glutinousrice, it providesapossible
scope to utilize the same for preparation of fat
reduced duck salamis.

Local ducks (Pati) were collected from the nearby
market and were scientifically slaughtered in the
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semi-mechanized poultry dressing unit of the LPT
Department, C.V.Sc., A.A.U., Khanapara. Also
good quality glutinous rice (Ranga bora) was
purchased from the nearby local market and was
soaked overnight and finely ground to flour in a
hand grinder. The deboned meat along with heart,
liver and gizzard was cut into small cubes of 3 cm
size and thereafter ground in a mincer through 4
mm plate. Salt (2.5 %) and sodium nitrite (0.02
%) were added to the minced meat. Ingredients
were then thoroughly mixed and stored at 4 £ 1°C
for next 24 hoursto facilitate proper curing. Meat
emulsions were prepared by mixing lean portion
of duck meat (85 %) in all the formulations
thoroughly with duck fat (DF) and glutinousrice
flour (RF) at four different levelsviz. Control (15
% DF+0%RF),A(10% DF+5%RF), B (8%
DF+7%RF) and C (5% DF + 10 % RF). During
mixing of lean, duck fat and glutinous rice flour,
necessary seasonings (spices/condiments) were
also added. The meat emulsions were then stuffed
into artificial casingswith the help of amechanical
stuffer. The stuffed salamiswereweighed, labelled
and smoked at 50°C for %2 hour in the smoke house
and then cooked at 75°C for 45 minutes till the
internal temperature reached to 70°C. Salamis
were cooled down with chilled water and kept
overnight at refrigeration temperature for chilling.
The chilled salamis were peeled and dliced into
0.5 cm thickness and randomly packaged into
sterilized polyethylene bags. The duck salamis
werethen evaluated for different qualitativetraits.

Cooking loss was determined as the difference
between cooked and raw weight and expressed in
percentage. Stability of meat emulsion was

determined as per the procedure of Mongaleet al.
(1985). The proximate analysiswas carried out by
A.O.A.C. (1990) methods. The organoleptic
evaluation of the product was done with the help
of semi-trained panelists using 10 point hedonic
scale. Seven trials were conducted and the data
obtained were subjected to statistical analysis as
per the method outlined by Snedecor and Cochran
(1994).

Theresultsof organol eptic eval uation of duck mest
salamisare presented in Table 1. The mean values
for colour, flavour and tenderness scoresincreased
significantly (P < 0.01) with reductionin levelsof
fat andincreasing levelsof riceflour. Thevariation
in the colour might be ascribed to the fact that
decreasing of fat content increased the colour
intensity of the product (Hughes et al., 1998). In
addition to this, the light pink colour of Ranga
bora/glutinous rice which is red in colour might
have contributed to the increased intensity of
colour of the salamis with increasing levels. The
mean values for juiciness score of duck salamis
decreased significantly (P < 0.05) with decreasing
levelsof fat and increasing levelsof riceflour. This
might be due to reduction in fat and moisture
content with simultaneous increase in the levels
of riceflour in different formulations compared to
that of control. Theresultsof the present study are
well in accordance with the findings of Clausand
Hunt (1991) in low fat bologna. Nag et al. (1998)
also reported significantly (P < 0.05) lower
juiciness scorein chicken nuggets dueto extension
withriceflour. Significantly (P< 0.01) higher score
was obtained for overall acceptability in
formulation B (7.75) ascompared to control (7.23),

Table 1. Effect of incorporation of glutionous rice flour on organoleptic quality (Mean * SE) of duck meat salamis.

Parameters Control A B C
Colour 6.93 2+ 0.29 7.02 °+ 0.22 7.14°+0.14 7.25% 0.16
Flavour 6.80 2+ 0.22 7.11°+0.17 7.29 °+ 0.16 7.41 “+ 0.15
Juiciness 7.48 2+ 0.25 7.39 3+ 0.20 7.363¢+ 0.19 7.25 %+ 0.17
Tenderness 7.14 2+ 0.15 7.29 °+ 0.17 7.41 ¢+ 0.17 7.50 “+ 0.19
Overall acceptability 7.233+0.16 7.41°+0.17 7.75°£ 0.19 7.54% 0.18

Means bearing different superscripts within the row differ significantly (P<0.05).




Table 2. Effect of incorporation of glutinous rice flour on the physic-chemical quality of duck meat salamis (Mean * SE ).

Parameters Control A B C
Cooking loss (%) 13.33+0.14 13.21 +0.20 13.11 + 0.45 12.87 £+ 0.41
Emulsion stability (ml/100g) 1.972+0.03 153°+0.11 1.18 ¢+ 0.05 0.69 ¢+ 0.10
Moisture (%) 65.27 2+ 0.29 65.11°+ 0.25 65.09° + 0.21 65.04 ¢+ 0.23
Protein (%) 14.36 2+ 0.19 14.37%® + 0.14 14.37 "+ 0.18 14.41 P + 0.27
Fat (%) 16.67 2+ 0.20 15.49°+0.19 14.86 ¢+ 0.11 11.98 9+ 0.23
Ash (%) 1.323 +0.121 1.325 +0.106 1.326 £0.125 1.327 +0.156

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

A (7.41) and C (7.54) samples. Thismight be due
to awarding of better scores for colour, flavour,
juiciness, tenderness and good taste contributed
by glutinous rice flour flavour components and
moderate quantity of fat in the formulation B.
Similar results were also obtained by Siddappaji
et al. (2003) in fish sausages prepared with addition
of 11 per cent riceflour.

Theresultsof cookingloss, emulsion stability and
proximate analysis are presented in Table 2. No
significant differences in per cent cooking losses
were found among the samples. However, a
reducing trend in cooking loss was observed as
the fat was substituted gradually by glutinousrice
flour. This might be due to good water binding
capacity of rice flour and formation of a strong
emulsion (Reddy and Rao, 1996). Duck meat
salami containing 5 per cent duck fat and 10 per
cent glutinousriceflour (formulation C) had shown
significantly higher (P < 0.01) emulsion stability
in comparison to the other three formulations viz.
control (15 % duck fat and 0 % glutinous rice
flour), A (10 % duck fat and 5 % glutinous rice
flour) and B (8 % duck fat and 7 % glutinousrice
flour). Better gelatinization property of the starch
present in the rice flour coupled with appropriate
levelsof duck fat and meat protein formed astrong
emulsion (Puolanne and Rucesunen, 1983). The
present finding was in close agreement with the
report of Nag et al. (1998) who studied the
emulsion stability of chicken nuggets extended
with rice flour at four different levels. The mean
per cent moisture content of duck salamis
decreased significantly (P< 0.01), the highest being
incontrol (65.27) followed by A (65.11), B (65.09)

and C (65.04) samples, however, a contrasting
value in per cent crude protein content was
observed. Theprotein contentswere significantly
(P < 0.05) increasing with increased addition of
glutinousriceflour. Thelowest protein percentage
was found in control (14.36) and the highest was
in formulation C (14.41). Such an increase in
protein content might be due to the gradual
reduction of fat content in the formulations of duck
meat salami which resulted in the increase of
protein concentration. (Mc Keith and Merkel,
1991). The mean values of per cent ether extract
revealed asignificantly (P< 0.01) decreasing trend
from control (16.67) to formulation C (11.98). Nag
et al. (1998) also observed a similar trend in the
per cent ether extract content in chicken nuggets,
incorporated with 0 and 15 per cent rice flour
respectively. A minor increase in the mean per cent
total ash content was revealed by the salami
samples due to addition of rice flour without any
significant differences. Such an increase in total
ash content might be ascribed to the presence of
mineral mattersinthericeflour asreported by Das
etal. (2005). From the above study, it is concluded
that duck meat salamis with acceptable
organoleptic and chemical attributes can be
developed with incorporation of glutinous rice
flour in the formulations.

Theauthorsthank the Dean, College of Veterinary
Science, AssamAgricultural University (A.A.U.),
Khanapara, Guwahati -22 for the necessary
facilities provided to carry out the studly.
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