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Abstract | Spent layer duck meat has a fishy aroma, harsh, and high-fat content, so it is less attractive to people in
Indonesia. Asam gelugur (Garcinia atroviridis) leaves are known to reduce fat content in duck meat because it contains
hydroxy citric acid. This study aimed to examine the effect of Garcinia atroviridis leaf meal (GALM) supplementa-
tion in fermented nonconventional diets on the percentage of spent layer duck carcasses. The study used a completely
randomized design with three treatments, and 50 replicates. The treatments consisted of 50% rice bran and 50% aking
(leftover rice) diets (R1), 0% GALM in the fermented nonconventional diets (R2), and 6% GALM in the fermented
nonconventional diets (R3). The parameters were slaughter weight, carcass weight, carcass percentage, and commercial
percentage (wings, breasts, thighs, and back). The R1 diet produced a higher (p<0.05) slaughter weight and carcass
weight than R2 and R3 diets, while the percentage of wings and thighs were higher (p<0.05) in R2 and R3 than R1.
However, R1 diet produced a higher back percentage (p<0.05) than R2 and R3 diets. Supplementation of 6% GALM
in diets decreased slaughter weight, carcass weight, and back percentage, maintained carcass percentage, and increased
commercial cut percentage (wings and thighs).
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INTRODUCTION but still has high nutritional value to meet the nutrient
requirement of livestock (Mahmoud, 2022; Moemeka et
Ducks are one of the potential livestock that can be tak- ~ al., 2022).

en advantage of in the form of meat and eggs. Ducks

have advantages over other livestock, namely having strong

resistance to disease and easy maintenance. The population

Spent layer duck meat has a fishy aroma, harsh, and high-

fat content, so it is less attractive to people in Indonesia.

of ducks was 51,239,000 heads, and duck meat produc-
tion in Indonesia in 2018 reached 38,044 tons (Directorate
General of Livestock and Animal Health, 2019).

Feed is a crucial factor determining a livestock business
success because the highest component of production
cost is feed cost. Therefore, to overcome the high price of
feed, nonconventional feed is needed, which is inexpensive

Efforts to overcome the fishy aroma, though and high-fat
content can be made through the provision of herbal sup-
plements widely grown in Indonesia, (Kardaya et al., 2022)
one of them is Asam gelugur (Garcinia atroviridis).

Garcinia atroviridis is a tropical and subtropical annual
tree originating from South Asia and Southeast Asia and
mainly grows on the island of Sumatra. It has much good
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nutritional content, reducing fat levels because it contains
active flavonoids, alkaloids, saponins, tannins, phenolics,
carbohydrates, and proteins. It also contains organic acids
such as ascorbic acid, malic acid, tartaric acid, pentadeca-
noic acid, nonadecanoic acid, dodecanoic acid, and hydroxy
citric acid. Hydroxy citric acid (HCA) is a natural organic
acid that has been identified as a derivative of citric acid. It
is an anti-obesity compound to reduce body weight (Meera
et al., 2013; Taher et al., 2017). Dietary Garcinia atrovirid-
is supplementation reduced the fat content of spent layer
duck meat (Kardaya et al., 2022). The leaves of Garcin-
ia have high antioxidant activity (Abdullah et al., 2013)
which can prevent cell oxidation so that the cell condition
becomes better. Therefore, the use of Garcinia atroviridis
leaf meal in this study is expected to produce a high carcass
and commercial cut percentages of the spent layer duck.

MATERIALS AND METHODS

MATERIALS

All applicable international, national, and institutional
guidelines for the care and use of animals were followed
(SNI 39102017; 35/Permentan/OT.140/3/2007). The re-
search was carried out in the duck farm of the Animal Sci-
ence Department, Faculty of Agriculture, Djuanda Uni-
versity, for 35 days. The research used 150 spent layer ducks
(Mojosari — Alabio crossbred) aged 72 weeks with an aver-
age initial body weight of 1388+132 g.The diets used con-
sisted of three difterent diets. Firstly, refined rice bran and
aking (leftover rice) (R1). Secondly, nonconventional diets
(Table 1) (R2). Thirdly, nonconventional diets were sup-
plemented with Garcinia atroviridis leaf meal (GALM).
Nutrient compositions of all experimental diets were pre-
sented in (Table 2). Aspergillus niger is used as a fermenter
in fermenting palm kernel cake and coconut meal.

Table 1: The feed composition of nonconventional diets

Feed item Amount (%)
Yellow corn 40
Rice bran 19
Soybean meal 4.5
Fish meal 4
Premix® 0.5
DCP 1
CaCO3 1
Fermented coconut meal 15
Fermented palm kernel cake 15
Total 100

TComposition (per kg): Vitamin A 3,300 IU, Vitamin D 360 IU,
Vitamin E 100 IU, Mg 100 mg, Co 100 mg, P 340 mg, Ca 720
mg, K 650 mg, Na 90 mg, S 120 mg, Fe 7 mg, Mn 5 mg, Zn 4
mg, Cu 1 mg, I 60 mcg, Se 40 mcg, organic chromium 0.3 mg.

Table 2: Nutrient composition of the experimental diets.

Nutrient composition R1 R2 R3
Water content (%) 11.22 1161 9.21
Ash (%) 483 8.43 7.80
Extract ether (%) 8.32 257 3.34
Crude protein (%) 9.67 1332 12.00
Crude fiber (%) 413 4.25 9.30
Nitrogen-free extract (%) 5734 59.82 58.35
Gross energy (kcal/kg) 4,062 3,814 4,022
R1=50% rice bran + 50% aking (leftover rice), R2
=nonconventional diets, R3=nonconventional diets+6%

Garcinia atroviridis leaf meal.

METHODS

'The study used a completely randomized design with three
treatments, and 150 replicates so that a total of 150 spent
layer ducks were used. The treatment consisted of three ex-
perimental diets: 50% rice bran and 50% aking (leftover
rice) (R1); Nonconventional diets (R2), and nonconven-
tional diets +6% Garcinia atroviridis leaf meal (GALM)
(R3).

The parameters consisted of slaughter weight, carcass
weight, carcass percentage, and the percentage of com-
mercial cuts (back, wings, thighs, and breast). Slaughter
weight was obtained by weighing the carcass after being
slaughtered. All stages of the slaughtering process fol-
lowed the Islamic Sharia. Slaughtering protocols, ranging
from pre-slaughtering, antemortem examination, han-
dling ducks shortly before slaughtering without stunning,
slaughtering, to the stage of post-slaughtering handling,
were carried out in accordance with halal slaughtering
tor poultry (BSN, 2016). Carcass weight was obtained by
weighing the carcasses.

The carcass was obtained by separating the head, neck,
legs, and offal. Commercial cuts are obtained by cutting
the thighs, wings, back, and breasts. Either carcass or each
commercial cut was weighed to calculate the percentage.
'The following formulae used to calculate the percentage of
carcass and commercial cuts.

'The fermented feed ingredients consisted of coconut meal
and palm kernel cake as previously used by Ekaprasetyo et
al. (2022).'The fermentation process used the fungus Asper-
gillus niger (Purba et al., 1998). Palm kernel cake and coco-
nut meal were weighed each as many as 1 kg and steamed
using 600 ml of water until evenly mixed. Steaming was
carried out for 30 minutes, then cooled. The cooled coco-
nut meal and palm kernel cake were then inoculated with
Aspergillus niger as much as 12.5 g per kg each and then
mixed evenly with the following ingredients: Urea 3.5g,
CaCl, 0.25g, KCl1 0.75g, MgSO4 2g, and NaPO4 12.5g.
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'The mixture was then put into an airtight plastic bag to
be fermented anaerobically for 72 hours. The fermented
mixture was then dried and mixed with the following feed
ingredients: yellow corn, fine bran, soybean meal, fish meal,
premix, DCP, and CaCQO3, each with a certain amount
(Table 1). Garcinia atroviridis leaves were air-dried for four
days and then oven-dried at 70°C for 2 hours. The dried
Garcinia atroviridis leaves were then ground to produce a
fine meal.

Spent layer ducks were kept in three colony cages, each
measuring 4.0 m long, 1.5 m wide, and 0.8 m high. The
cage floor is covered with rice husks with a thickness of
6-8 cm. The husk was replaced with a new one if the husk
was wet. The provision of diets was carried out twice a day
in the morning at 8.00 and in the afternoon at 16.00, and
drinking water was provided ad /ibitum. The adaptation pe-
riod was carried out for 7 days, followed by a feeding trial
period for 35 days. At the end of the feeding period, spent
layer ducks were weighed and then slaughtered according
to Islamic Sharia. The fasting period was carried out for
6 hours pre-slaughtering to reduce carcass contamination
and not interfere with the well-being and quality of live-
stock products (Xue et al., 2021).

RESULTS AND DISCUSSION

CARCASS PERCENTAGE

The slaughter weights of spent layer ducks in this study
ranged from 1,341+127 g to 1,548+146 g, carcass weights
ranged from 736+96 g to 863+115 g, and carcass percent-
ages ranged from 53.62+3.17% to 55.62+3.45% (Table 3).
Results of the analysis of variance showed that the diet
treatments affected (p<0.05) the slaughter weight and
carcass weight but did not affect the carcass percentage of
spent layer ducks.

The average slaughter weight (1,422+152 g) and car-
cass weight (780113 g) of ducks fed diets supplement-
ed with Garcinia atroviridis leaf flour in the recent study
were higher than the slaughter weight (1,225+40 g) and
carcass weight (711+41) of ducks given mangosteen skin
supplements (Kusmayadi, 2020). The carcass percentage
(53.62+3.17 — 55.62+3.45%) of spent layer ducks resulting
from this study was quite the same as the carcass percent-
age (52.06 — 54.55%) of local male ducks fed diets sup-
plemented with fermented eceng gondok (Eichornia crassifes)
(Dewanti and Irham, 2013), but lower than the average
carcass percentage of ducks (56.84+4.12%) fed commercial
diets supplemented with liquid extracts of Piper betle Linn
leaf and Etlingera elatior (Solihin et al., 2018).

Feeding refined rice bran + aking rice (R1) resulted in

higher slaughter weight and carcass weight (p<0.05) than

nonconventional rations (R2) or nonconventional rations
supplemented with Garcinia atroviridis leaf meal (R3).
Meanwhile, treatments R2 and R3 produce the same
slaughter weight, carcass weight, and carcass percentage.
The higher slaughter weight and carcass weight of spent
layer ducks in treatment R1 were thought to be due to
higher crude fat and energy content in treatment R1.

'The high level of gross energy in the R1 ration came from
the high content of crude fat and nitrogen-free extract
(70.76%) contained in aking rice (Riyadi and Anggraini,
2010). Spent layer ducks consumed high crude fat, and
high gross energy can potentially reserve energy in their
body tissues as body fat depots. The slaughter weight was
influenced by the age of slaughter (Matitaputty et al.,
2011) and the nutritional content of the feed, including the
energy and protein balance of diets (Purba and Ketaren,
2011). Meanwhile, the same slaughter and carcass weight
in R2 and R3 treatments, was thought to be due to the low
crude fat content and nitrogen-free extract (Wahyuni et
al., 2020) and the potential of hydroxy citric acid contained
in Garcinia atroviridis leaves in controlling body weight

(Taher et al., 2017).

CoMMERCIAL CUT PERCENTAGES

The wing percentage of spent layer ducks in this study
ranged from 13.49+1.96% to 16.19+1.17%, with an aver-
age of 15.17+1.57% (Table 4). Thigh percentage ranged
from 21.11+2.08% — 23.87+1.01%, with an average of
22.64+1.73%. Breast percentages ranged from 24.54+2.4%
to 25.72+3.03%, with an average of 25.15+2.41%. Back
percentage of spent layer ducks ranged from 34.55+2.18 —
38.93+4.42% with the average 36.26+2.96%.

'The wing percentage of spent layer ducks in this study was
in line with the wing percentage (15.67%) of ducks report-
ed by Sale et al. (2017), who supplemented 5% betel leaf
meal into their diets. This percentage of wings was the low-
est value among the three other types of commercial cuts.
'The wing was a locomotion tool that required high energy
to move it, so the fat content of diets was used to move the
wing so that the fat deposit in the wing tissue was limited.
This condition was presumed to be the reason or cause of
the low (p<0.05) percentage of wings in the R1 diet com-
pared to R2 and R3 diets.

The thigh percentage of the recent study (21.11+2.08 —
23.87+1.01%) was like the thigh percentage (22.89+0.52
— 23.53+2.10%) of local duck-fed beluntas (Pluchea indica
(L.) Less) as feed additive (Lestari et al., 2018). Spent layer
ducks consuming a mixed diet of refined rice bran and a4-
ing (R1) produced a lower thigh percentage (p<0.05) than
spent layer ducks consuming nonconventional diets (R2
and R3). This condition was related to the function
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Table 3: Slaughter weight, carcass weight, and carcass percentage of spent layer ducks fed experimental diets.

Treatments

Slaughter weight (g)
R1 1,548.00+146.23
R2 1,376.50+181.50°
R3 1,341.50+127.45°
Average 1,422+151.72

Parameters
Carcass weight (g) Carcass percentage
862.60+115.53" 55.62+3.45
740.90+126.84 53.62+3.17
736.00+95.91° 54.7242.35
779.83+112.76 54.65£2.99

Different superscript within similar column indicates significant difference (P<0.05). R1=50% rice bran + 50% aking (leftover rice),

R2 =nonconventional diets, R3 =nonconventional diets + 6% Garcinia atroviridis leaf meal.

Table 4: Percentage of commercial cuts of spent layer ducks fed experimental diets.

Treatments Parameters

Wing (%) Thigh (%) Breast (%) Back (%)
R1 13.49+1.96* 21.11+2.08* 25.72+3.03 38.93+4.42°
R2 16.19+1.17° 23.87+1.01° 25.19+1.80 34.55+2.18*
R3 15.83+1.5%" 22.94+2.11° 24.54+2.42 35.31+2.28*
Average 15.17+1.57 22.64+1.73 25.15+2.41 36.26+2.96

Different superscript within similar column indicates significant difference (P<0.05). R1=50% rice bran + 50% aking (leftover rice),

R2 =nonconventional diets, R3 =nonconventional diets + 6% Garcinia atroviridis leaf meal.

of the thigh as a means of locomotion in live ducks. The
thigh was one of the carcass parts consisting of meat and
bone (Ramdani et al., 2016). Fat accumulation in the lo-
comotion was minimal because the locomotion required
instantaneous energy, so there was no fat conversion in the
locomotion organ. The large percentage of bone influenced
the small amount of meat deposited in the tight.

'The average breast percentage in this study was lower than
the average breast percentage (25.04+1.57 — 25.59+1.89%)
of local ducks fed bdeluntas (Pluchea indica (L.) Less) leaf
meal (Lestari et al., 2018). The study showed no significant
difference (p> 0.05) among the treatment. It was presum-
ably because the breast grew more slowly than the rest of
the body (Maruyama et al., 2001) and reached maximal
breast muscle growth (Chartrin et al., 2007).

'The back percentage of spent layer ducks in this study was
higher than that of ducks (31.65+2.89%) fed commercial
diets with betel leaf liquid supplements (Solihin et al.,
2018). They obtained the back percentage of spent layer
duck backs of 32.59+3.43% with Garcinia atroviridis leaf
meal supplements. Feeding R1 diets resulted in a higher
back percentage (p<0.05) than R2 and R3 diets. It is pre-
sumably because the back is not a locomotion tool, so fat
deposition is possible on the back. Because the nutritional
content of nitrogen-free extracts (NFE) contains in rice
bran and aking (R1) is high, 42% and 70.76%, respectively
(Riyadi and Anggraini, 2010), which has the potential to
store energy in the form of fat deposits in the back. Dorsal
carcasses contained more bone tissue and less muscle tissue
(Ramdani et al., 2016).

CONCLUSION

'The study concludes that supplementing 6% Garcinia atro-
viridis in fermented nonconventional diets of spent layer
ducks reduces slaughter weight, carcass weight, and back
percentage maintains carcass percentage, and increases
wings and thighs percentages as part of a commercial cut.
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