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Abstract

Duck meat was taken from laying ducks which had become unproductive and also from older male ducks. The duck
meat texture was tough and the high fat content of the duck meat caused it to oxidize easily during storage and
processing. It is known that curing duck meat in curcumin extract and freezing for storage can inhibit élalion of the
fat, but the meat turns yellowish in colour and the texture of the frozen meat when cooked is tougher. The purpose of
this study was to evaluate the effect of curing of du at in curcumin extract with the addition of STPP (sodium
tripolyphosphate) on the physical properties (colour, texture and water holding capacity) of the duck meat and on its
acceptability. The research used Randomized Complete Design, and the duck meat was cured in curcumin extract at
concentrations of 0.3% and 0.4% (w/w), then STPP was added at various concentrations of: 0.0; 0.10; 0.15; 0.20 and
0.25% (w/w). The duck meat texture was tested using a Texture Analyzer and the colour tested with a Colour Reader.
Acceptability of the cured duck meat with added STPP was determined by Hedonic Test based on smell, colour,
texture and flavour. The results of this study concluded that raw duck meat texture was based on resistance to force
and deformation, which were not significantly different. Resistance to force was between 545.91g and 597,76g and
the deformation was between 70.47% and 73,03%. Water holding capacity of cured meat was between 40,05% and
46.77%, which is higher than fresh meat at 26,81%. However, the color of the cured duck meat wasn’t as bright as
fresh duck meat, as shown by the lightness (L) of between 34 04 and 36 46 against 34,43 for the fresh duck meat, and
yellowness (b) of between 2143 and 2298 for cured meat and 22,49 for fresh meat. The research showed that the
duck meat cured with curcumin extract at 0.3% and 0.4% concentrations and added with 0:10 to 0:20% STPP resulted
in the most acceptable product, based on texture, color and water holding capacity, especially the brighter color and
softer texture.
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Introduction

Duck (Anasplatyrhynchos) is a type of poultry farmed for meat and eggs. The quantities of duck meat on
the market are still very limited as supply mostly comes from culled females (54.35%), but as much as
3541% can come from male salvage and up to 18% from young females (Hardjosworo, 2001). Duck
meat is the meat of culled non-productive female layers and older males. Reject duck meat has a clay-like
texture and a fat content reaching 1.84%, in contrast to chicken meat at only 1.05% fat (Ali er al., 2007).
Unsaturated fatty acids (ALTJ) make up more than 60% of the total fatty acids, which results in the duck
meat being easily oxidized, thereby degrading flavour, destroying lﬁrienls and leading to a build-up of
toxic substances. According to Baggio and Bragagnolo (2006) meat, during processing and storage, can be
the subject of oxidation induced by the presence of heat, light, metal and oxygen which will produce ROS
(Reactive Oxygen Species) such as aldehydes, peroxide and cholesterol oxides that can lead to
degenerative diseases such as cardiovascular disease and early aging.

Attempts to inhibit oxidation of the fat in duck meat were made by Dewi and Astuti (2013) by adding
03% turmeric extract as a natural source of antioxidants and then curing for 10 minutes. Storage was
undertaken for 8 weeks in a freezer. Turmeric is known to contain curcumin which can inhibit lipid
peroxidation (Jayaprakasha et al., 2006). The results show that extract of turmeric can inhibit an increase
in the numbers of peroxides and TBARS of duck meat, and the texture of duck meat after storage becomes

more tender. But curcumin is yellow in colour and has a distinctive turmeric flavour,
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whiacem affect the acceptability of the product. In addition, the research is still limited to storage only.
Yet according to Sampaio ef al. (2012), lipid oxidation will continue during cooking.

The problem is that the texture of duck meat becomes more tender after storage in a freezer (Dewiand
Astuti, 2013), but according to Fernandes et al. (2013) storing lamb and mutton at freezing temperatures (-
18° C) causes low water retention or Water Holding Capacity (WHC), so that the texture of the meat after
cooking is hard. Abdel er al. (-) states that the addition of sodium tripolyphosphate (STPP) to lamb meat
which is to be frozen can inhibit the decrease in WHCcompared to the control, so the texture of the
cooked meat is softer and is preferred by the consumer. And according to Marsha et al. (2013) the use of
STPP in turkey meat, in addition to controlling the WHC, can also inhibit the oxidation of fat by slowing
down the penetration of heat into the material. Hence this objective study to evaluate the effects of curing
duck meat in curcumin extract, and the addition of STPP on the physical properties and acceptability of

duck meat, both raw and after cooking.

Materials and Methods
This study was undertaken with the aim of producing duck meat with a soft texture after frozen storage, to
measure the effects of antioxidants, provide high acceptability and stability during processing, and to be

safe for human consumption.

Materials

The materials used for the study of duck meat were derived from duck breeders in the village of
Argomulyo, Sedayu, Bantul, Yogyakarta. Turmeric, as a natural source of antioxidants, was purchased
from a local market in the Yogyakarta area. Analysis of the base material (duck meat) included water
content (AOAC, 1990). Water holding capacity (Hamm, 1960 in Soeparno, 2009) was tested using a
Texture Analyzer and colour was tested using a Colour Reader. Chemicals used in all the pro qualifying

analyses were obtained from Merck.

Methods

The research method consists of five steps. These are : 1) Preparation of turmeric curcumin extract by
sorting tubers, then peeling and washing. Curcumin extraction using maceration method (Marsono et al.,
2005), 2) Curing fresh duck meat with turmeric curcumin extract (with a variation of 0.3% and 049%) and
variation of the addition of STPP at 0.00; 0.10; 0.15; 0.20; and 0.25%, 3) Storage of duck meat (phase 2)
at freezing temperatures (-10°C) for 8 weeks, 4) Testing the physical properties (texture, color, WHC), 5)
Determining the organoleptic acceptability of (phase 3) raw duck meat by sensory test.

Statistical analysis

The experimental design used was completely randomized design, factorial pattern with factors such as
variation of the ratio of fresh meat to the n'l()l]l]l of curcumin extract and STPP to determine the
differences between treatments used by the F test, then the real difference between the samples was

determined by Duncan's Multiple Range Test (DMRT) (Gacula and Singh, 1984)
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Result and discussion

ﬁrmre of duck meat

The results showed that there was no interaction effect from each curcumin and STPP treatment on the
texture of the cured duck meat (Table 1). The addition of 0.3% and 04% curcumin did not affect the
texture of the cured raw duck meat. This is consistent with the results of research by Dewi and Astu
(2014) which states that adding curcumin only increases antioxidants, which does not affect the texture of
duck meat. The texture of the cured raw duck meat is also not influenced by the addition of STPP because
STPP, as well as increasing the water retention capabilities of meat during cooking, can also help maintain
meat texture and tenderness (Petracci er al. 2013). Tender meat has a much higher market value than
tough meat. This is likely due to the meat used being a sample of different muscles, as in this study by
using only a few ducks but utilizing all the meat from each carcass. Soeparno (2009) states that muscle

difference affects the texture and tenderness of meat.

Table 1. Texture of cured duck meat (g)

STPP (%)
Curcumin (%) 0 0.1 0,15 0,2 025 Average
(ns)
03 559,25 542,50 686,50 599,88 578,38 593 30
04 565,75 650,50 509,01 491,94 554,88 55442
Average (ns) 562,50 596,50 597,76 545,91 566,63

Deformation of duck meat
Deformation is a change in the meat texture caused by cutting the meat to measure texture. Raw cured
duck meat has relatively similar deformation and is not affected by curcumin treatment, STPP and

interaction (Table 2). This may be because the texture is not significant so deformation is insignificant as

well.
Table 2. Deformation of cured duck meat (%)
STPP (%)

Curcumin ~ :
(%) 0 0,1 0,15 0,2 0,25 Average (ns)
03 55,44 7763 64,51 72,65 72,22 68 .49
04 69,57 68 43 76,42 69,32 72,00 71,15

Average (ns) 62,51 7303 7047 70,99 72,11

If the cured duck meat was overcooked, the deformation was affected by the addition of STPP.
Deformation of cured cooked duck meat was greatest with the addition of STPP by 0.1%. Higher
additions of STPP showed no more significant deformation. This is because in meat products, STPP is

generally used to maintain texture or tenderness after cooking.
Brighmess (L) of cured duck meat

The brightness of cured duck meat was influenced significantly by the addition of STPP, but there was no

significant effect from the addition of curcumin as well as its interaction (Table 3). The addition of 0.4%
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curcumin gave the same relative brightness as the addition of 0.3%. Curcumin only serves to add
antioxidants, which are substances that can inhibit an oxidation reaction in materials susceptible to
oxidation (Fennema, 1996). It is likely that it has no real effect on the brightness of the flesh. The
brightness of cured duck meat was significantly enhanced by the STPP treatment with the lowest
brightness coming from the addition of 0.2% STPP and the highest brightness of 36.46 from 0.1%
addition of STPP. Petracci et al. (2013), stated that some of the functional ingredients used in meat, STPP

being one of them, are also able to increase the water retention of meat during cooking.

Table 3. Lightness of cured duck meat

STPP (%)
C“'&’;““’ 0 0.1 0.15 0.2 0.25 Average(ns)
03 35,08 36,17 35,82 30,35 33,73 3420
04 33,78 36,74 36,45 32,99 34,34 3485
Average 34 43" 3646" 36,14" 3167" 34,04"

Redness of cured duck meat

The colour of cured duck meat is not affected by the addition of curcumin, STPP or its interaction (Table
4). Redness value which is positive showed that duck has a reddish colour, while if the value is negative
then the meat will be a greenish colour. In this study the positive value means that the cured duck meat in

this research is reddish in colour. Red cured duck meat indicates normal meat.

Table 4. Redness of cured duck meat

STPP (%)
Curcumin - )
(%) 0 0.1 0,15 0.2 0,25 Average (ns)
03 7.58 6,25 700 767 6,22 694
04 7,20 8,07 738 6 .69 7,02 7,27
Average (ns) 7,39 7,16 7,19 7,18 7,52

Yellowish color of cured duck meat

The result showed that the value of yellowness of cured duck meat was significantly influenced by the
addition of curcumin, but was not influenced by the addition of STPP and there was no interaction (Table
5). In addition, curcumin added at 0.4% had a higher yellowness value, i.e. had a more yellow coloured
flesh than the 0.3%.

Table 5. Yellowness of cured duck meat

STPP (%)
Curcumin 0 0.1 0,15 0.2 02525 Average
(%) =
03 20,17 2140 24.05 21.26 21,76 21,73
04 24,80 24,10 20.40 21,60 24,20 23,02
Average (ns) 22,49 22,75 22,23 21,43 22,98
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Al et al. (2007) stated that the color of the duck meat has a very high redness value, but it has a low
brightness value. Dewi and Astuti (2014) stated that the addition of curcumin gave an improved flesh
color. It is further mentioned that there is a relationship between the amount of curcumin and the length of
time curing the duck meat on the colour. i.e. if lower levels of curcumin are used to get the desired yellow

color, then curing time has to be longer.

Water Holding Capacity (WHC) Value of cured duck meat

The results of this study indicate that the WHC value of duck meat was significantly influenced by the
addition of STPP, but that it was not affected by the addition of curcumin and its interaction (Table 6).
The addition of STPP increased the WHC value, but at an addition of 0.25% (Table 6).

Table 6. WHC Value of cured duck meat

STPP (%)
Curcumin (%) 0 0.1 0,15 02 025 Average
(ns)
0.3 30,28 41,01 4300 4322 38.82 3927
04 23,33 41,25 50,13 50 32 41,28 4126
Average 2681° 41,13" 46,57 46,77 4005"

This is consistent with the statement of Thomas (1997) cit. Dewanti (2009) that STPP can absorb, bind
and hold water, increase water holding capacity (WHC) and tenderness. Yuanita (2008) states that the
STPP FG is able to break the bonds of the water in the meat, thus causing a decrease in the levels of WA
(water activity) which is an essential component in inhibiting the growth of microbes. A high WHC value
for meat shows that the meat can hold water, so the water level is higher. This is consistent with the
research results of Pratiwi (2016), which state that higher the levels of STPP FG used, up to a level of 4%
in broiler meat soaking, the lower the water content. An improvement in the FG STPP treatment levels is
also accompanied by an increase in the elasticity of the meat and its water holding capacity. This means
that a decrease in water content does not occur in the water-bound or immobilized free water, but is due to

the evaporation of free water (Yuanita er al. 1997).

Sensory Test of Cured Duck Meat

The results of the study of sensory testing of cured raw duck meat show that the smell, texture are affected
on the whole by the addition of curcumin and STPP (Table 7). The smell of the raw meat with curcumin
added at 0.3% is less preferred than that at 0.4%:, with the highest score of unlikeability being 0.3%
curcumin and 0.2% STPP giving a score of 4.60 or the most disliked. The colour test by sensory testing
was not affected by either the curcumin treatment or the STPP. The texture of the raw duck meat was
tested by pressing with a finger. The results of the tests of sensory texture of the meat turned out to be
significantly different, with the least preferred texture coming from the addition of 0.4% curcumin and
0.25% STPP. But the most preferred overall by the panelists in a sensory test came from the addition of
curcumin at 0.3% and 0.4% and STPP 0.25%.

In the sensory test of cured cooked duck meat the smell was not affected by treatment with curcumin and

STPP. While colour, texture and taste were on the whole affected by treatment with curcumin and STPP,
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the addition of curcumin made no significant difference to the smell of the cooked meat , possibly because
0 3% and 0.4% additions of curcumin after cooking had a relatively similar smell.

Table 7. Sensory Test of Cured Duck Meat

Smell Color (ns) Texture Overall
Basic 3,53 347 427" 373"
Material
Curcumin (%) STPP
(%)
030 0,00 453" 373 4.20™ 433"
0,10 427" 321 3,33* 373"
0,15 3,800 333 3,27 347
0,20 4,60" 400 3,874 4,134
0,25 447" 340 3,33" 325"
04 0,00 3,30 367 347" 353
0,10 3,73 340 3,934 3.40*
0,15 3,33 347 3,034 347
0,20 4,13 3,60 3,67" 387"
0,25 3,40°" 353 3,07° 320°

Table 8. Sensory Test of Cured Duck Meat

Smell Color Texture Flavore ‘Whole
(ns)
Basic Material 367 4.40° 3,13 333 353
Curcumin STPP
(%) (%)

030 0,00 320 380" 3.80" 4,330 420™
0,10 333 333%® 3,19 3,13 347°

0,15 393 3,60 2,73 3,934de 3,73

020 327 3,13° 2 80° 347" 3,30°

025 367 344® 347" 3,80" 3,03

04 0,00 3,13 327 420" 467% 4,13%¢
0,10 420 3,13¢ 427" 500" 5,00¢

0,15 404 347" 433" 5,13 467™

020 407 307 3,53 4,60 4 40"

025 413 340° 3.20° 4,604 4 40%¢

While the most preferred colour of cooked cured meat was achieved by adding STPP at 0.2% and
curcumin at 0.3% to 0.4%. Preferred texture of the cooked cured meat is achieved by addition of curcumin
03% and STPP at 0.1 to 02%, and curcumin at 0.4% with STPP at 0.2% to 025%. While the preferred
taste of cooked cured meat 1s with curcumin added at 0.3% and STPP from 0.1% to 0.25%, and curcumin
at 0.4% with STPP from 0.2% to 0.25%. On the whole the most preferred cooked cured duck meat is with
an addition of curcumin at 0.3% with STPP from 0.1% to 0.2%, and curcumin added at 0.3% with STPP
at 0.20% to 0.25%.

Conclusion

The results of this study concluded that raw duck meat texture was based on resistance to force and
deformation, which were not significantly different. Resistance to force was between 54591g and
597.76g and the deformation was between 7047% and 73.03%. Water holding capacity of cured meat

was between 40,05% and 46.77%. which is higher than fresh meat at 26,81%. However, the color of the
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cured duck meat was not as bright as fresh duck meat, as shown by the lightness (L) of between 34,04 and
3646 against 34 43 for the fresh duck meat, and yellowness (b) of between 21,43 and 22,98 for cured
meat and 2249 for fresh meat. The research showed that the duck meat cured with curcumin extract at
03% and 0.4% concentrations and added with 0:10 to 0:20% STPP resulted in the most acceptable
product, based on texture, color and water holding capacity, especially the brighter color and softer

texture.
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