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Abstract | This study investigates the potential of phytase and protease enzymes in improving meat tenderness and
reducing cooking loss in Kampung Unggul Balitbangtan (KUB) chicken thigh meat. A true experimental design was
employed, using a Completely Randomized Design (CRD) with seven treatment groups, including a control group.
The treatments consisted of different dosages of phytase (200 mg/kg, 400 mg/kg, 600 mg/kg) and protease (300 mg/kg,
500 mg/kg, 700 mg/kg) enzyme supplementation. Data were analyzed using One-Way Analysis of Variant (ANOVA),
tollowed by Duncan’s Multiple Range Test at a 95% significance level. The results revealed that the best meat tenderness
was achieved with 500 mg/kg of protease supplementation, which produced the lowest shear force value of 14.05 N,
tollowed by 400 mg/kg of phytase supplementation with a shear force value of 15.28 N. Meanwhile, the lowest cooking
loss percentage was observed in the group supplemented with 200 mg/kg of phytase at 16.29%, followed by 300 mg/kg
of protease supplementation at 18.65%. These findings indicate that the appropriate supplementation of phytase and
protease enzymes can improve meat tenderness and reduce cooking loss in KUB chicken.
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INTRODUCTION

ocal chicken is a potential livestock commodity

because it contains complete protein (Anggraeni ez al.,
2022; Oktavia ef al., 2021). Its meat has a savory taste and
lower fat content compared to broiler chicken (Sutriyono
and Setianto, 2019). Processed products from local chicken
meat are increasingly in demand, thus expanding market
share. Thigh meat is more preferred by consumers because

of its tenderness and better flavor (Bohrer, 2018).

'The production of local chicken meat is relatively low due
to poor quality breeding stock and suboptimal maintenance
systems (Zurriyati ef al., 2021). The average body weight
of three-month-old local chicken is only 0.80 kg for
males and 0.70 kg for females (Rembo and Bay, 2023).
In addition, the texture of local chicken meat tends to be
tough, thus requiring special treatment in its maintenance
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and processing (Wardah ez a/., 2023).

The Agricultural Research and Development Agency
(Balitbangtan), through the Animal Research Institute
(Balitnak), has developed a superior local chicken called
KUB chicken (Kampung Unggul Balitbangtan) (Zurriyati
et al.,2021). This chicken is the result of genetic selection
over six generations. Its advantages include egg production
of 160-180 eggs/year and slaughter weight of 800-900
g within 10 weeks (Dameanti ez a/., 2020; Sartika ez al.,
2014). KUB chicken can be a solution to meet the demand
for animal protein.

KUB chicken still has potential to improve its production,
especially in terms of feed efficiency (Al-Arif e a/., 2020).
'The nutrient content in feed greatly affects the growth of
chickens. Feed that does not meet nutritional needs can
reduce chicken productivity (Mahmood ez 4/, 2018). The
application of feed additives, such as exogenous enzymes,
has been shown to improve feed efficiency and carcass
perfomance in native chickens, including KUB chickens
(Berlina ez al., 2023; Mas’ad ez al., 2020). These additives
help enchance nutrient utilization, thereby supporting
better growth and meat quality in poultry (Pratama ez
al., 2021; Wardiana ez al., 2021). Phytase and protease are
two of the most commonly used enzymes in chicken feed
(Cardinal e£ al., 2019).

Phytase can reduce the antinutritional effects of phytic acid
(Al-Arif ez al., 2020). Phytase helps release phosphorus
bound in phytic acid, protein, and starch. According to
Wang ez al. (2019), the phosphorus content in feed affects
the tenderness and cooking loss of meat. High phosphorus
intake can result in more tender meat and lower cooking
loss. Meanwhile, the protease enzyme plays an important
role in helping digest protein sources in feed by converting
protein into amino acids (Muzhaftar ez a/., 2023). Amino
acids are essential for the formation of chicken meat.
According to Krisnaningsih and Yulianti (2015), protease
enzymes can improve tenderness and reduce cooking loss,

thereby producing better meat quality.

Based on the explanation above, this study aims to determine
the potential of phytase and protease supplementation in
improving tenderness and reducing cooking loss of KUB
chicken thigh meat. This research serves as a solution
to support the SDGs goal of Zero Hunger through
innovation in improving KUB chicken productivity with
teed technology, in order to enhance meat quality, maintain
food security, and produce healthy, high-quality, and safe

products for consumption.

MATERIALS AND METHODS

The type of research used is true experimental with a

Completely Randomized Design (CRD). This study
consisted of seven treatment groups, including the control
group, with four replications per group. The samples used
in this study were male Day Old Chick (DOC) KUB
chickens with an average body weight of +50 grams at
seven days of age, totaling 28 samples.

RESEARCH LOCATION AND TIME

The research was conducted from March to October 2024.
The treatments were carried out at Poultry Experimental
Cage 2, Faculty of Veterinary Medicine, Universitas
Airlangga; necropsy at the Animal Feed Laboratory,
Faculty of Veterinary Medicine, Universitas Airlangga; and
tenderness and cooking loss testing at the Animal Product
Technology Laboratory, Faculty of Animal Science,
Universitas Brawijaya.

TOOLS AND MATERIALS

Equipment used included battery cages, scales, 5-watt
lamps, dividers, trays, drinkers, minor surgical tools, lab
coats, clip plastic bags, styrofoam boxes, freezer, dry ice,
and testing devices such as Warner Bratzler Shear Force
and waterbath (Memmert). Research materials consisted
of male DOC KUB chickens, starter feed (ages 1-14 days),
grower feed (15 days—harvest), drinking water, vaccines
(ND, IB), vitamins, phytase and protease enzymes as
treatment feed additives.

CAGE PREPARATION

Cages were prepared one week before DOC arrival,
including cleaning and disinfection of walls, floors, and
equipment. For 100 DOC:s, brooding dividers sized 1x1
meter and 60 cm in height were used, equipped with four
5-watt yellow lamps as heaters. The brooding floor was
lined with lime powder and 5 cm thick rice husk litter.

EXPERIMENTAL ANIMAL PREPARATION

'The brooding period for KUB chickens was conducted in
the first two weeks. Newly arrived DOCs were immediately
placed in the brooding dividers at 33°C, given feed and
water ad libitum, and 3% sugar solution to reduce post-
transport stress. Feed was given four times a day at 06.00,
10.00, 14.00, and 18.00 GMT+7. Brooding dividers were
widened on the third and fifth days to adjust stocking
density. On the seventh day, the chickens were weighed
and graded to meet the study criteria. Selected DOCs were
male, + 50 grams, and physically healthy. Brooding divider
size was then widened to 1 x 2 meters. On day 14, chickens
were reweighed and transferred to individual battery cages,
each containing one chicken, and covered with wire mesh
to prevent escape.

TREATMENT
KUB chickens that had undergone a 14-day adaptation
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period were treated from day 15 to day 90 according to the
test group. The study consisted of seven treatments with
four replications. The treatments used were as follows:

C= Control; T1= 200 mg phytase/kg feed; T2 = 400 mg
phytase/kg feed; T3 = 600 mg phytase/kg feed; T4 = 300
mg protease/kg feed; TS5 = 500 mg protease/kg feed; T6 =
700 mg protease/kg feed.

'The enzyme was administered orally by mixing it into the
teed according to each treatment group’s dosage. Feed was
given three times daily at 06.00, 12.00, and 17.00 GMT+7.

HARVEST

After 90 days of maintenance, chickens were slaughtered,
and thigh meat samples were taken for analysis. The meat
was filleted (5x5 cm, 2 50 grams), packed in clip plastic bags,
and placed in a styrofoam box with dry ice to be directly
sent to the Animal Product Technology Laboratory,
Faculty of Animal Science, Universitas Brawijaya.

TENDERNESS TEST

'The tenderness test was conducted at the Animal Product
Technology Laboratory, Faculty of Animal Science,
Universitas Brawijaya using Warner Bratzler Shear Force
device.

COOKING LOSS TEST

'The cooking loss test was conducted at the Animal Product
Technology Laboratory, Faculty of Animal Science,
Universitas Brawijaya using water bath (Memmert).

DATA ANALYSIS

Tenderness (in Newtons) and cooking loss (percentage)
data were analyzed using One Way ANOVA at a 95%
significance level. If significant differences were found,
Duncan’s Multiple Range Test was performed using SPSS
30.

RESULTS AND DISCUSSIONS

MEAT TENDERNESS TEST
Statistical analysis showed that the addition of phytase and

protease enzymes had a significant effect on the tenderness
of KUB chicken meat (p<0.05), as shown in Table 1.

The lowest shear force value was recorded in group T5
(500 mg protease/kg feed) at 14.05 N, indicating the
highest tenderness. Moderate doses of phytase (T2) and
low to moderate doses of protease (T4 and T5) effectively
reduced shear force values, indicating increased tenderness,
as shown in Figure 1. T2 improved mineral absorption that
supports muscle structure, while T4 and T played a role in
optimal muscle protein degradation.

Meat Tenderness (N)
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Figure 1: Meat tenderness (N) of KUB chicken thigh
meat in the control group (C) and treatment groups (T'1-
T6). Values are presented as mean. Lower values indicate
more tender meat.
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Table 1: Average and standard deviation of KUB chicken

thigh meat tenderness with phytase and protease enzymes.

Treatment Average meat tenderness + SD (N)
C 19.03¢ + 0.69
T1 22.05¢+0.50
T2 15.28> + 0.47
T3 27.05f+ 0.59
T4 17.78°+ 0.57
T5 14.05* + 0.35
Té 33.038 + 0.61

Notes: different superscripts in each column indicate significant

differences (p<0.05).

Conversely, groups T1 (200 mg phytase/kg), T3 (600
mg phytase/kg), and T6 (700 mg protease/kg) showed
increased shear force values, indicating tougher meat. This
was caused by imbalances in phosphorus intake or excessive
degradation of muscle proteins.

Phytase enhances tenderness by releasing phosphorus
from phytic acid, which helps maintain muscle pH balance
(Samard ez al., 2021; Hakami ez a/., 2022). Additionally,
studies have shown that phytase supplementation
contributes to improving the nutritional profile of poultry
feed and may influence physiological parameters in
chickens (Nurfitri ez a/., 2021). Meanwhile, protease works
directly by breaking down structural and myofibrillar
proteins, making it more effective in improving tenderness
(Oyeagu ez al., 2023). Therefore, protease is considered
more effective than phytase in improving the tenderness of

KUB chicken meat.
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COOKING LOSS TEST

Statistical analysis showed that the use of phytase and
protease enzymes had a significant effect (p<0.05) on the
cooking loss of KUB chicken meat, as shown in Table 2.

Table 2: Average and standard deviation of KUB chicken

thigh meat cooking loss with phytase and protease enzymes.

Treatment Average cooking loss + SD (%)
C 25.06° = 0.98
T1 16.29* + 0.71
T2 28.20¢+1.17
T3 35.25+ 1.19
T4 18.65" + 0.80
T5 28.98¢ + 1.40
Té6 31.98°+1.23

Notes: different superscripts in each column indicate significant

differences (p<0.05).

The results showed that groups T1 (200 mg phytase/kg)
and T4 (300 mg protease/kg) experienced a decrease in
cooking loss compared to the control. T1 recorded the
lowest value at 16.29%, due to the increase in phosphorus
which helps maintain muscle pH and water-holding
capacity. T4 was also effective because minimal protein
degradation contributed to reduced cooking loss, which is
consistent with the pattern presented in Figure 2.

Cooking Loss (%)
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Figure 2: Cooking loss (%) of KUB chicken thigh meat
in the control group (C) and treatment groups (T1-T6).
Values are presented as mean. Lower values indicate
reduced water loss during cooking.

1

In contrast, groups T2, T3, T5, and T6 showed an increase
in cooking loss. Moderate to high doses of phytase (T2,
T3) may disrupt mineral balance, thereby reducing
water-holding capacity. In T5 and T6, excessive protein
degradation by protease also reduced the muscle’s ability

to retain water.

Phytase functions by releasing phosphorus from phytic
acid, which improves muscle composition and water-
holding capacity (Maynard ez a/.,2023), although excessive
phosphorus may have the opposite effect (Sampath ez a/.,
2023). Protease helps reduce cooking loss by breaking down
structural and myofibrillar proteins (Arshad ez a/., 2016),
but excessive degradation may decrease water-holding
capacity (Kim ez a/., 2024). Thus, phytase is considered
more effective than protease in maintaining meat moisture
and reducing cooking loss in KUB chicken meat.

CONCLUSIONS

This study confirms that enzyme supplementation in feed
has a beneficial impact on the meat quality of KUB chicken.
Specifically, 400 mg/kg phytase, 300 mg/kg protease, and
500 mg/kg protease improved meat tenderness, while
200 mg/kg phytase and 300 mg/kg protease effectively
reduced cooking loss. Among these, 500 mg/kg protease
was identified as the most effective dose for enhancing
tenderness, and 200 mg/kg phytase was optimal for
minimizing cooking loss. These findings emphasize the
importance of targeted enzyme application in local poultry
feed, offering a promising strategy to improve meat
quality through nutrition-based interventions. Further
research is encouraged to explore combined enzyme effects
and optimize dosage interactions, contributing to the
advancement of sustainable poultry production and food
quality enhancement.
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