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Carcass Characteristics and Qualities of Philippine

White Mallard (Anas boschas L.) and Pekin (Anas
platyrhynchos L.) Duck
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Abstract—The Philippine White Mallard duck was compared with
Pekin duck for potential meat production. A total of 50 ducklings were
randomly assigned to five (5) pens per treatment after one month of
brooding. Each pen containing five (5) ducks was considered as a
replicate. The ducks were raised until 12 weeks of age and slaughtered
at the end of the growing period. Meat from both breeds was analyzed.
The data were subjected to the Independent-Sample T-test at 5% level
of confidence. Results showed that post-mortem pH (0, 20 minutes, 50
minutes, 1 hour and 20 minutes, 1 hour and 50 minutes, and 24 hours
) did not differ significantly (P>0.05) between breeds. However, Pekin
ducks (89.84+0.71) had a significantly higher water-holding capacity
than Philippine White Mallard ducks (87.93£0.63) (P<0.05). Also,
meat color (CIE L, a, b) revealed that no significant differences among
the lightness, redness, and yellowness of the skin (breast) in both
breeds (P>0.05) except for the yellowness of the lean muscles of the
Pekin duck breast. Pekin duck meat (1.15+0.04) had significantly
higher crude fat content than Philippine White Mallard (0.47+0.58).
The study clearly showed that breed is a factor and provided some
pronounced effects among the parameters. However, these results are
considered as preliminary information on the meat quality of
Philippine White Mallard duck. Hence, further studies are needed to
understand and fully utilize it for meat production and develop
different meat products from this breed.
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1. INTRODUCTION

UCKS rank second to chicken in terms of providing good

quality eggs in the Philippines. They are the most versatile
avian species that are of commercial significance due to their
ability to subsist in a wide range of climatic and nutritional
conditions [23]. It was reported that ducks are relatively hardy
and resistant to common avian diseases and can feed on a
variety of food [6]. In the Philippines and other South East
Asian countries, the practice of flocking ducks is common in
rice-growing regions [13]. One of it is the Philippine White
Mallard duck which is utilized for an egg-type breed. However,
due to its low egg production rate, farmers do not raise them for
that purpose. A large number of these ducks are found in the
Philippines but they are never utilized for commercial
production. Clean-looking duck carcasses are produced from
Philippine White Mallard due to their white plumage. Hence,
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this study aimed to determine the potential of Philippine White
Mallard duck for meat production. Carcass characteristics and
qualities were considered as it directly affects the water
binding- retention, freshness, physical attributes, and proximate
compositions of duck meat.

II. MATERIALS AND METHODS

A. Experimental Treatment and Design

The Philippine White Mallard and the Pekin ducks were the
two breeds considered as an experimental treatment. The ducks
were randomly assigned to five (5) pens per treatment. Each pen
containing five (5) ducks was considered as a replicate. A
complete randomized design (CRD) was followed and used
during the experiment.

B. Experimental Animals

The Philippine White Mallard and Pekin duck eggs were
provided by the Bureau of Animal Industry-National Swine and
Poultry Research and Development Center (BAI-NSPRDC) in
Lagalag, Tiaong, Quezon. A total of fifty (50) duck eggs
composed of 25 eggs per breed (Philippine White Mallard and
Pekin ducks) were used.

C. Incubation Management

A total of 100 eggs were incubated for 28 days at BAI-
NSPRDC using a force draft artificial incubator. Before these
eggs were set in an incubator, lst candling was done to
determine if the egg was fertile or not. Once fertile, these eggs
were set in the incubator at 99.5°C and 65-70% relative
humidity (RH) with an automatic turning 2 to 3 times a day to
facilitate an ambient condition of a developing embryo. After
19 days of incubation, 2nd candling was facilitated to make sure
that there was a developing embryo from a fertile egg. Those
dead embryos detected during 2nd candling were removed from
the incubator and sold as penoy to the retailers. Out of 100 eggs
set in the incubator, only 50 eggs (25 eggs from each Philippine
White Mallard and Pekin ducks) were hatched. Afterwards,
newly hatched ducklings were released for segregation and
distribution for brooding period.

293



International Journal of Biological, Life and Agricultural Sciences
ISSN: 2415-6612
Vol:12, No:9, 2018

D. Brooding Management

After incubation, newly hatched ducklings were separated
according to breed and brooded for 1 month. The ducklings
were kept in a battery brooder house with an incandescent bulb
as an artificial source of heat. Duck starter mash was given
twice a day and the ducks were provided with fresh and clean
water.

E. Rearing and Growing Management

Before rearing and growing period started, sexing was done
to attain the sex ratio of 2 males: 3 females of ducklings to each
pen. The ducklings were randomly assigned to the growing
pens and were raised for two months. The growing pens used
are not equipped with pond. Ad libitum feeding system was
followed. A commercial duck grower mash was used and
dispensed on the feeders twice every day. The duck grower
mash was composed of the following feed ingredients: yellow
corn, soya, copra meal, pollard, limestone, biofos, coco oil, D-
1, molasses, and duck grower concentrate. The calculated
proximate compositions were 7.41% moisture, 15.27% crude
protein, 2.93% crude fiber, 4.85% crude fat, and 5.24% ash.

F. Dressing

After two (2) months of growing, only forty-three out of fifty
(43 out of 50) of the experimental ducks were transported and
brought to the Animal Processing and Product Utilization
Division of the Animal and Dairy Sciences Cluster (ADSC),
College of Agriculture-UPLB. The ducks from brooding to
growing periods were 12 weeks old approximately.

They were brought in at twelve midnight (12 A.M.) to ensure
that they relaxed, lessen the amount of stress, as well as to
facilitate fasting within 4-6 hours.

The live weights were recorded. The procedures for dressing
the ducks were followed [17].

The interval of dressing per replicate was about 20 minutes
to facilitate the monitoring of muscle pH every 30 minutes
within 2 hours (only one bird per replicate was used for muscle
pH monitoring). The final pH color and water-holding capacity
were gathered after 24 hours of chilling.

Weighing and recording of the remaining dressed carcasses
were done in the fabrication room. Breast meat samples were
taken from right side and stored in a zip lock plastic and kept in
a freezer for proximate analyses.

G. Physico-Chemical Properties

1. pH

The right-side part of the breast muscle of the dressed carcass
was incised and the pH meter was inserted after the
development of watery meat surface after few seconds [3]. A

pH 600 pocket-sized meter (Milwaukee Rocky Mount- NC,
USA) and calibrated at pH 4.0, 7.0, and 10 was used.

2. Water- Holding Capacity

It was determined using the press method [27].
Approximately 0.5g sample was taken from the breast portion
and weighed into a 9cm diameter Whatman No 1 filter paper
(Model C, Carver, Inc Wabash IN, USA) and pressed for 1 min

at 500 psi. The meat and total film areas were measured for free
water (%) using a compensatory polar planimeter (Planix 5000,
Tamaya Technics Inc, Tokyo, Japan). It was calculated based
on sample weight and moisture content [27]. The formula used
was shown below:

% free water = (total film area in2- meat film area in2) 61.10 * 100
total moisture in sample

where 61.10 factor = regression coefficient milligram water per
square inch moisture of sample should be given in mg. Percent
bound water (WHC) was calculated as 100% minus free water
percent.

3. Color

The surface color of both skin and pectoralis muscle (breast
muscles) samples were determined in a cold room (18°C).
Transparent cellophane was used and placed in both the surface
of the skin and breast muscles before measuring the color
values to prevent any accumulation of water in the device for
measurement. However, in the color of breast muscles, incising
at the right side was done and let it exposed for 45 minutes to
an air conditioned room (18°C) to allow the blooming of the
meat color [24]. Blooming was done so that color will be
enhanced due to the oxygenation process of myoglobin
molecule resulting to a bright red muscle color.

The color was determined using a chromameter (CAPSURE-
PANTONE X-Rite, USA). The color values were measured
three times at different points on the surface of each carcass
while six times on the muscles. The same measuring points
were used for all the samples. The expression of color was
characterized as CIE color indexes L*, a* b* where L*
indicates the lightness, a* represents the color axis from green
to red, and b* represents the color axis from blue to yellow.

H. Proximate Composition

The moisture, ash, crude protein, and crude fat contents of
the muscle samples were determined [4]. Pure lean samples of
the breast (right side) were used in the analysis.

I. Statistical Analysis

The data on physico-chemical properties and proximate
compositions of meat from Philippine White Mallard and Pekin
ducks were analyzed using an Independent-Sample T-test at 5%
level of confidence.

III. RESULTS AND DISCUSSION

Mortality has occurred on the growing period due to
drowning brought by a signal number three typhoon (Glenda)
which hit in the province of Quezon last July 16, 2014.
Therefore, forty-three out of fifty (43 out of 50) experimental
animals were used for the analyses.

A. Physico-Chemical Properties

The freshness, water holding capacity, and quality of the
muscles, or lean, after slaughtering and chilling are the topmost
concerns and factors to consider due to the influence in the
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characteristics and qualities of meat from Philippine White
Mallard and Pekin ducks.

1) pH

Table I shows the changes in meat pH values of Philippine
White Mallard and Pekin ducks’ breast muscles at different
time intervals post-mortem. The ducks were 12weeks old,
raised under similar production systems, and subjected to the
same protocols/methods of dressing. The meat pH values did
not differ significantly between the two breeds (P>0.05). The
breeds of duck do not mark the pH value of breast meat [21],
[18]. Although, meat pH values from Pekin ducks were
fluctuating, the ultimate or final pH at 24 h post-mortem of 6.0
was relatively the same with Philippine White Mallard ducks
and within the normal pH range of 5.4 to 6.3 of duck meat [8].

To compare with other poultry species, there is no significant
differences (P>0.05) in pH values between chicken and duck
meat at the same post-mortem time except at 30 minutes [2].
Furthermore, it was noted that meat pH declines gradually after
post-mortem, but ultimate pH values were the same after 24
hours in both breeds. However, different pH values of chicken
and duck breast muscle at 30 min, 1 h, and 4 h post-mortem
[26], yet the ultimate pH at 24 h are similar.

However, differences in pH values were found in the same
muscle of different strains within the same poultry species [10].
It was supported by the various results of pH values from A44
and ASS5 strains of ducks that the average pH at 24-hour post-
mortem is between 6.0 and 6.4 [20]. On similar strain (A44
Pekin) of duck at different ages, lower pH values (5.71 to 5.77)
were recorded after 24 hours of slaughtering on its breast, thigh,
and shank muscles, respectively [28].

The gradual changes of the meat pH indicate that post-
mortem glycolysis took place at a normal rate. It also proved
that no signs of PSE (Pale, Soft, and Exudative) or DFD (Dark,
Firm, and Dry) were observed from the meat of Philippine
White Mallard and Pekin ducks brought by the changes of meat
pH after dressing and chilling.

TABLE I
MEAT PH OF PHILIPPINE WHITE MALLARD AND PEKIN DUCKS
Breed
Time at post-mortem  Philippine White Mallard Pekin P-value

Initial 6.70+0.19 6.66+0.15  0.72
20 mins 5.92+0.24 6.04+0.05  0.30
50 mins 5.98+0.08 5.98+0.04  1.00
80 mins 5.90+0.07 5.90+0.07  1.00
110 mins 5.94+0.05 5.88+0.08  0.21
1440 mins 6.00+0.10 5.88+0.13  0.14

Means are not significantly different (P>0.05).

2) Water-Holding Capacity

The primary indicator of the degree of juiciness of meat is
water-holding capacity [22]. It is the ability of meat to retain its
water upon the application of external forces [11].

Table II shows the amount of free and bound water of meat
from the two breeds of duck. The results indicate that Pekin has
a higher water binding capacity (WHC) than PWM (Philippine
White Mallard). Since the ducks were subjected to similar post-

production handling, the differences in WHC could be
attributed to breed effect. Pekin being a meat-type breed is more
muscular hence, more water molecules are tightly bound within
the lean tissues. Higher percentages of bound water were
recorded in both Philippine White Mallard and Pekin ducks and
with similar results and management regime applied in growing
the ducks [22]. Moreover, Pekin is significantly different from
(71.06%) other breeds of duck (Muscovy and Rouen) in terms
of water-holding capacity [22]. The results of the current
experiment showed also that free water of both breeds were in
the normal range of 8.7 to 19.1 % on breast, thigh, and shank
muscles of an A44 strain of Pekin ducks raised under intensive
and unlimited feeding systems [28]. It only means that after
processing of duck meat such as grinding or comminution,
minimal loss/drip loss/purge occurred around the muscle
membranes.

TABLE II
FREE AND BOUND WATER OF MEAT FROM PHILIPPINE WHITE MALLARD AND
PEKIN DUCKS
Breed
Water Form Philippine White Mallard Pekin P-value
free water 12.07+0.63a 10.17+0.72b 0.03
bound water 87.93+0.63b 89.84+0.71a 0.03

Means within row followed by different superscripts are significantly
different (P<0.05).

3) Color

The typical red color of fresh duck meat is caused by
myoglobin and its derivatives which constitute about 90 % of
meat pigment as well as in the presence of hemoglobin and
other chemicals [27].

Table III shows both the color of the skin and breast muscles
based on CIE L*, a*, and b* values of Philippine White Mallard
and Pekin ducks. No significant differences (P>0.05) were
observed among the meat color parameters except for the
yellowness (b*) (P<0.01) in breast muscles. The significant
differences of the yellowness of breast muscles between Pekin
and Philippine White Mallard ducks are attributed to the
relative effects of breed [12]. It was noted that Pekin ducks have
performed better in body weight gain and feed conversion ratio
compared to Philippine White Mallard duck [19]. Therefore, it
is expected that Pekin tends to produce more fat which is one
of the nutrients for body mass development (Table IV).

However, the other factors affecting the meat color aside
from the breed is diet which is known factor to contribute in
meat color [7]. The ducks ingest high amounts of corn
containing liposoluble xanthophylls that accumulate in tissues
during overfeeding [7]. It is supported that breast muscle of
overfed mule ducks was paler and had higher b* values than
breast muscle of ducks fed ad libitum [25], [9]. Also, confirmed
that meat color is dependent on primary production factors such
as species, breeds, and age of animal and nutritional status [12]
and on different breeds of duck [15].

Meanwhile, there are other factors known to affect meat
color in ducks such as pre-slaughter period, the slaughter
process, and subsequent processing. Of which it will influence
the meat color by the changes and conditions of both physical
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and chemical attributes such as changes in pH and temperature
during storage and display that leads to oxygenation and
oxidation of myoglobin [12].

Lastly, duck breast meat in the present study contained
higher redness (a*) but lower lightness (L*) value compared to
chicken and the skin of duck [2]. The result showed and proved
that the color of duck meat is red or dark based on its fiber
contents within the muscles compared to other poultry species.
The variations of the color among the poultry species were due
to the compositions of muscle fibers in which the breast muscle
from ducklings contained approximately 16% white fibers and
84% red fibers compared to 100% white fibers in chicken breast
muscle [26].

TABLE III
COLOR PARAMETERS OF MEAT FROM PHILIPPINE WHITE MALLARD AND
PEKIN DUCKS
Breed
Philippine White Mallard Pekin P-value
Breast (Skin)
L* 74.67+2.94 73.63+£2.53  0.563
a* 2.93+1.6 2.32+1.13  0.507
b* 23.89+3.38 23.4144.12  0.844
Breast (Lean)
L* 35.59+1.59 36.60+2.62  0.479
a* 11.46+1.25 10.75+1.87  0.499
b* 9.43+1.22b 11.87+0.88a  0.007

Means within row followed by different superscripts are significantly
different at P<0.05.

B. Proximate Composition
The factors that influence the chemical composition of duck
meat are duck’s origin, age, and nutrition which are crucial for

the culinary value and technological properties of duck meat
[31], [30], [16].

TABLE IV
PROXIMATE COMPOSITION OF MEAT OF PHILIPPINE WHITE MALLARD AND
PEKIN DUCKS
Breed
Component Philippine White Mallard Pekin P-value

Moisture 74.5140.44 75.22+0.33 0.09
Crude protein 22.48+0.65 22.63+0.27 0.72
Crude fat 0.47+0.58b 1.15+0.04a 0.00
Ash 1.09+0.09 0.96+0.02 0.07

Means within row followed by different superscripts are significantly
different (P<0.05).

C. Moisture

The breast muscles of the Philippine White Mallard and
Pekin showed no significant differences (P>0.05) on the
moisture contents (Table IV) which indicates that the breed
effect has no impact on the amount of moisture of the meat. The
result could be attributed to similar age of the ducks (12 weeks
old) and the same protocols/methods of slaughtering. Similar
results were manifested in which no significant differences in
moisture content were found among Rouen, Pekin, and
Muscovy ducks as well in A44 strain of Pekin under intensive
and unlimited feeding systems [22], [28].

D. Crude Protein

The crude protein from the muscles of both Philippine White
Mallard (22.48%) and Pekin (22.63%) shows no significant
differences between each other. However, the results
ascertained that the substantial protein contents of duck meat in
both breeds are a product of efficient nutritional management
during rearing [28]. It clearly indicates that breed and other
factors (age and specific muscles) have no significant (P>0.05)
effect on the protein content since the experimental ducks were
raised under the same management systems and subjected to
similar post-mortem protocols.

Additionally, the values of crude protein from the cureent
study are within the range and that in A44, AS5S5, Pekin
ducks’breast and leg muscles which contained 21.1% and
20.7%, and 21.5% and 22.5%, respectively [30], [S]. However,
smaller amounts of crude protein detected on breast muscles
(19.4 t0 20.7 %) and leg muscles (18.7 to 19.5 %) of A44 strain
of Pekin ducks [28].

E. Crude Fat

The fat contents in breast muscles of Philippine White
Mallard and Pekin duck are significantly different from each
other (P<0.01). The result could be attributed to the pronounce
effects of breed of which Pekin duck (1.15%) has a higher
percentage of fat in breast muscles compared to Philippine
White Mallard (0.47%). It was noticeably that breed could be a
factor that contributed in the fat contents among the following
breeds of duck; Peking, Muscovy, Domyitte, and Sudani under
intensive and unlimited feeding systems [10]. The experimental
ducks used in this study were similar to the products of the
feeding trial and recorded that Pekin ducks have higher feed
consumption and gained higher body weight throughout the
experiment compared to Philippine White Mallard ducks [19].
These findings have confirmed that Pekin ducks tend to produce
more fat compared to Philippine White Mallard under the same
production and management systems. Of which this study
confirmed on fat levels between these two breeds under the
same production and management systems.

A much higher and incomparable fat contents were recorded
which ranged from 4.5 to 8.5% in breast muscles of local and
Turkish Pekin [14]. However, lower contents of fat were
recorded in breast muscle (1.8%) and leg muscles (3.2%) [1],
[28]. It is also the same with the breast muscles of Muscovy and
Mallard ducks [5], [16], [20], [26].

F. Ash

The ash content of Philippine White Mallard (1.09%) and
Pekin duck meat (0.96%) did not differ significantly (P>0.05).
Results reveal that the pronounce effects of breed does not
influence the ash content. In contrast with the current results, it
was revealed that breed contributed to the different ash contents
among Muscovy, Sudani, Domyitte, and Pekin ducks [10].

IV.CONCLUSION

Philippine White Mallard is primarily an egg-type duck but
this present study indicates that it can be utilized for meat and
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compete with other existing meat-type ducks in terms of
physico-chemical properties and proximate compositions.
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