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Abstract 

This study aimed to determine Freshwater snail flesh (Pomacea paludosa) incubated with bromelain enzyme levels in 
feed on the carcass quality of alabio male ducks. The treatment as ; P0 basal diet + 100% fish meal, P1 basal diet + 75% 
fish meal + 25% freswater snail flesh incubated bromelain enzym, P2 basal diet + 50% fish meal + 50% freswater snail 
flesh incubated bromelain enzym, P3 : basal diet + 25 % fish meal + 75% freswater snail flesh incubated bromelain 
enzym, P4 : basal diet + 100% freswater snail flesh . In each treatment, two male Alabio ducks were taken randomly and 
then slaughtered. The crude protein, crude fat, moisture, pH, and texture, by taking as many samples as 20 g of sample 
then mashed for 2 minutes and added 40 ml aquadest. pH measurement is done with pH meter, which was previously 
calibrated with buffer solution of pH 7.0 and 4.0. Meat tenderness is measured by using the shear warner bratzler tool 
Instron, , protein,fat and moiture using proximate analysis 

The result showed that level freshwater snail flesh incubated with bromelain enzym in feed up to 7.5-10% on Alabio 
male duck diets improved crude protein meat (21.51±0.19 to 23.90±0.40) but decreased meat moisture ( 69.46±0.79 
to 62.79±0.27) and decreased crude fat meat (9.55±0.44 to 4.18±0.53). Meanwhile, the tenderness of the meat increased 
from 3.55% on the control feed to 26.77% on the feed using 7.5-10%. 
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1. Introduction

The Alabio duck (Anas platyrhincos Borneo) is a local fowl found in South Kalimantan that has a high egg production 
capacity and is dual-purpose that is, apart from being an egg producer, it is also a meat producer. Male Alabio ducks 
have great potential as meat producers, where the average carcass produced ranges from 59.65-67.79% and is quite 
efficient in using feed with a conversion value of 2.18 to 2.56 [1]. Increased consumption of local duck meat is expected 
to be an alternative source to reduce dependence on imported meat. Community consumption of local duck meat is still 
low when compared to consumption of chicken meat; this is because duck meat has a distinctive aroma (fishy) and has 
a higher fat content than chicken meat. One of the factors that affects the quality of meat is the type of feed used in 
poultry. In duck farms, usually the feed ingredients used are derived from local ingredients found in duck habitat. One 
of the local feed ingredients that can be used is freshwater snail. Although the availability of freshwater snails is 
abundant, their use is not optimal in Alabio duck feed. The use of freshwater snails is not optimal due to low digestibility 
and an imbalance in nutrient content. One of the reasons for the low digestibility of freshwater snail protein is because 
the freshwater snail contains heavy metals, which hinder the absorption of nutrients in poultry [2] and tannins, which 
hinder protein absorption [3]. 
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2. Material and methods  

The research was conducted at the Field Laboratory and Applied Laboratory of the Faculty of Animal Husbandry, 
Kalimantan Islamic University, Muhammad Arsyad Al Banjari Banjarmasin. The tools used in the experimental cage 
studies were equipped with feed and water bowls, measuring cups, analytical scales, and laboratory equipment to test 
the quality of male Alabio duck carcasses. The materials used were 80 male Alabio ducks aged 8 weeks, freshwater snail 
meat that had been incubated with bromelain enzymes, and feed ingredients (Table 1). The design used in this study 
was a completely randomized design (CRD) consisting of 5 treatments and 4 replications. 

The treatment diet was formulated as follows : P0 basal diet + 100% fish meal (10% in diet), P1 : basal diet + 75% fish 
meal (7.5% in diet)+ 25% freswater snail flesh incubated bromelain enzym (2.5% in diet), P2 : basal diet + 50% fish 
meal (5% in diet)+ 50% freswater snail flesh incubated bromelain enzym (5% in diet), P3 : basal diet + 25 % fish meal 
(2.5% in diet)+ 75% freswater snail flesh incubated bromelain enzym (7.5% in diet), P4 : basal diet + 0 % fish meal (0% 
in diet)+ 100% freswater snail flesh incubated bromelain enzym (10% in diet). The freshwater snail flesh used in this 
study was freshwater snail flesh which was incubated with bromelain enzym 3% for 3 hours. Freshwater snails flesh 
incubated are given in the form of paste was mixed with other feed ingredients. Feeding starts from the starter phase 
using freshwater snail flesh that has been incubated with the bromelain enzyme. The diets were given every morning 
and evening according to the requirement of each maintenance, and drinking water was also given ad- libitum. The 
composition and chemical composition of the diet can be seen in Table 1. Experimental diets were formulated as iso 
energy (2900 kcal/kg) and iso protein (21%).  

Table 1 Experimental diet composition  

Feedstuffs (%) Experiment diets composition 

P0 P1 P2 P3 P4 

Rice bran 10 11.5 11.5 11.5 12.5 

Yellow corn 46.5 45 46 47 48 

Soybean meal 15 15 14 13 13 

Palm kernel 15 15 15 15 13 

Fish meal 10 7.5 5 2.5 0 

Freshwater snail flesh incubated with bromelain enzym 0 2.5 5 7.5 10 

Coconut oil 2.5 2.5 2.5 2.5 2 

Mineral 0.5 0.5 0.5 0.5 0.5 

Top Mix 0.5 0.5 0.5 0.5 1 

Total 100 100 100 100 100 

Ingredients      

Crude protein (%) 21.38 21.62 21.37 21.13 21.13 

Crude fat (%) 9.25 9.37 9.25 9.13 8.65 

Crude fiber (%) 5.41 5.61 5.65 5.69 5.55 

Metabolizable energy (kcal/kg) 2919.49 2923.87 2951.74 2979.61 2968.83 

Calsium (%) 0.92 0.96 0.89 0.81 0.73 

Available phosporus (%) 0.44 0.33 0.36 0.39 0.42 

Lysin(%) 0.83 0.81 0.78 0.75 0.74 

Methionin (%) 0.39 0.40 0.41 0.42 0.43 
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The variable observed in this study was the pH of the meat, measured by taking a sample of 20 g, grinding it for 2 
minutes, and adding 40 ml of distilled water. Prior to measuring the pH, it was calibrated with a buffer solution of pH 
7.0 and 4.0. Measurements were made three times per sample. Moisture and crude protein contents were determinated 
following the AOAC official methods 39.1.02 and 39.1.19, respectively, while fat content using Soxhlet’s method with 
the help of Buchi 810 device following the Polish Norms PN-ISO 1444. Measurements meat tenderness is measured by 
using the shear warner bratzler tool Instron Testing Machine 

2.1. Statistical Analysis 

All data obtained in the current study were processed statistically by analysis of variability. Desciptive statistical 
analysis was applied to the data collected using SPSS version 25.0 software to show the mean and standard error of the 
finding results. One way ANOVA was used to compare the means of moisture,pH, crude protein, crude fat and meat 
tenderness and the significance threshold was established at p < 0.05 using the m was used to compare the means. The 
data has been expressed as mean values ± standard deviation. All analysis were carried out in six replications and 
significant of difference was defined as the 5% level (P<0.05). All computation were calculated in SPSS versi 25 software. 
At the end, probabalities values were subjected in Duncan Multiple Range Test (DMRT).  

3. Results and discussion  

Analysis of the of moisture, pH, crude protein, crude fat and meat tenderness is shown in Table 2. Furthermore 
substitution freshwater snail flesh incubated with bromelain enzym affect on moisture , pH, crude protein, crude fat and 
meat tenderness male Alabio duck meat (P>0.05)  

Tabel 2 The average pH, moisture, crude protein, crude fat and meat tenderness of male Alabio Duck with treatments 
diets contains freshwater snail flesh incubated with bromelain enzyme  

Variabel 
Treatments 

P0 P1 P1 P3 P4 

pH 5.91±0.11a 6.15±0.07b 6.53±0.04b 6.68±0.04b 6.68±0.16b 

Moisture (%) 69.46±0.79c 68.85±0.43c 63.74±0.16b 62.79±0.27a 62.32±1.14c 

Crude protein (%) 21.51±0.19a 21.33±0.82a 22.55±0.79b 23.17±0.11c 23.74±0.94c 

Crude fat (%) 9.55±0.44b 7.98±0.22a 5.49±0.37a 4.62±0.24a 4.18±0,53a 

Meat Tenderness 

 (gram/fost) 

1542.50±2.11d 1488.88±2.09c 1303.40±1.11b 1113.63±1.21a 1100.75±2.01a 

a, b, c, d,e Means with different superscripts in the row differ significantly (p ≤ 0.05). P0, P1, P2, P3 and P4 = freshwater snail flesh with incubated 
bromelain enzym usage level; 0%, 2.5% ; 5.0% ; 7.5% and 10.0%  

pH. The results of the analysis of variance showed that the use of snail flesh incubated with bromelain enzyme made no 
significant difference to the pH value of Alabio duck meat, but the pH value of Alabio duck meat tended to increase 
compared to the control diet. The highest pH value was obtained from the use of freshwater snail flesh incubated with 
7.5-10% bromelain enzyme in feed. Based on this, it indicates that the use of freshwater snail flesh incubated with the 
bromelain enzyme has a good effect on the pH of the meat. The using pineapple water in laying hen feed tended to 
increase the pH value of chicken meat and was optimal at pH 6.5. Changes in the pH of the meat will affect the quality of 
the meat, such as its ability to hold water, texture, color, and aroma [4]. The bromelain enzyme functions to break down 
proteins in swelling and produce more fluid. According to [5], the pH of normal poultry meat ranges from 5.4 -5.6 and 
it is also stated that the higher the pH of meat, the more tender the meat is due to the contraction of muscle fibers. 

Moisture . The results of the analysis of variance showed that the moisture content of male Alabio ducks that consumed 
freshwater snail flesh incubated with the bromelain enzyme was significantly different (P<0.05). The higher the use of 
incubated freshwater snail flesh in the feed, the lower the water content, from 69.46 ± 0.79% (control feed) to 62.32 ± 
1.14% (10% in feed). The moisture content of 8-week-old drake meat was 77.30% [6], and the moisture content of 
Alabio duck meat fed mixed with Pomacea canaliculata snails from tidal freshwaters was 2.5%. – 10% in the feed 
produces a water content of duck meat of 69.22 ± 0.06 – 71.22 ± 0.08% [7] and the used 10-30% Pomacea canaliculata 
snail meat in muscovy duck feed, resulting in a meat moisture content of 61.70-77.00% [8]. The results of this study are 
in line with the studies that the higher the use of snails in duck feed, the lower the water content of the duck meat that 
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consumed the feed. The results of this study indicate that the use of freshwater snail flesh incubated with the bromelain 
enzyme was able to reduce the moisture content of male Alabio ducks. The low water content in the meat will be very 
beneficial because it will reduce the damage to the meat. 

Crude proteins. The average male Alabio duck meat crude protein content was about 21.33±0.82 – 23.74±0.94%. The 
crude protein content was significantly higher (P<0.05) as the proportion of Pomacea paludosa in feed increased. The 
results showed that the use of freshwater snail meat incubated with bromelain enzyme in feed, as much as 7.5% - 
resulted in the highest protein content and decreased when 10% was used in feed (Table 2). Meat protein content is an 
indicator of success in utilizing protein in body tissues. The higher the protein content of the meat, the higher the protein 
mass of the meat because protein deposition is utilized optimally in the body's tissues. According [9] that protein 
deposition is an important factor for the success of meat production which is determined by protein consumption and 
amino acid balance. The role of the bromelain enzyme in this study was able to increase protein consumption because 
of its ability to break down substrates into simpler ones so that they are easily digested and synthesized by male Alabio 
ducks. 

Crude fat. The average crude fat of male Alabio duck meat that was given Pomacea paludosa incubated bromelain 
enzyme in feed showed a significant effect of the treatments (P<0.05). Freshwater snail flesh incubated with bromelain 
enzyme in the feed was able to reduce the crude fat content of male Alabio duck meat and was lower than the control 
feed (Table 2). The use of freshwater snail flesh, which was incubated in feed for as much as 2.5% -10% was able to 
reduce the crude fat content of male Alabio ducks from 7.98 ± 0.22% to 4.18 ± 0.53%. The crude fat content in this study 
was not much different from the results of [7], which are in the range of 4-9% and research results, but higher than the 
who used Pomacea canaliculata to feed muscovy ducks, resulting in a meat fat content of 3.33-3.69% [8]. According fat 
content in poultry is influenced by feed and livestock genetics [10]. In waterfowl, most of the fat spreads beneath the 
surface of the skin; this is because ducks have rather thick skin compared to chickens. It was also explained by that the 
fat content of the thighs of local ducks was in the range of 3.84 – 8.47% [1], while hybrid ducks and wild ducks had lower 
fat, ranging from 2.95-4.18 g/100 g [10]. 

The content of crude protein and crude fat in duck meat is closely related to changes in pH due to the use of freshwater 
snail flesh incubated with bromelain enzymes in Alabio male duck feed, if the low pH causes the meat to turn red, 
conversely, if the pH is high, the duck meat will become slightly pasty [11]. This is related to the isoelectric pH of the 
meat protein. The duck meat contains mostly red fibers and a small portion of white fibers. On the chest of the duck, 
there are 84% red fibers and 16% white fibers [12], explained that meat, which mostly consists of red fibers, has a lower 
protein content and a higher fat content. The use of freshwater snail meat incubated with bromelain enzyme causes the 
color of the duck meat to be slightly pasty [5]. 

Meat tenderness. The results of the analysis of variance showed that the use of freshwater snail flesh incubated with 
the bromelain enzyme had a very significant effect (P<0.01) on the tenderness of male Alabio ducks. The tenderness of 
male Alabio duck meat increased with the increasing use of freshwater snail meat incubated with bromelain enzymes 
(Table 2). This is because the proteolytic enzymes contained in pineapple are able to break down the weave that binds 
meat, breaking down and catalyzing meat proteins into simpler ones. The use of freshwater snail meat incubated with 
bromelain enzyme in feed was able to increase the pH of male Alabio duck meat from 6.15 ± 0.07 to 6.68 ± 0.16 which 
is higher than the pH of the control (Table 2). Changes in meat pH greatly affect water holding capacity. Water binding 
power will increase if the pH is higher because it is related to the isoelectric protein of the meat. The presence of the 
bromelain enzyme is able to break down collagen connective tissue, especially in duck meat, bromelain works more 
actively on animal proteins, especially collagen. The content of collagen in muscle tissue affects the tenderness of the 
meat [13,14]. 

4. Conclusion  

Freshwater snail flesh incubated with bromelai enzym in feed up to 7.5-10 % in feed Alabio male duck diets improved 
on pH, moisture, crude protein, crude fat and tenderness on male Alabio ducks meat. 
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