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ABSTRACT

This study aims to determine the effect of giving natural isotonic and determine which level is the most optimal
for the physiological response and physical quality of Cihateup Duck meat. This study used an in vivo
experimental method and a completely randomized design (CRD) with a treatment consisting of 4 treatments
and 5 replications. The remedies in this study were the addition of celery extract as much as 25 mg, 50 mg and
75 mg, as well as lime juice as much as 2%, 3%, and 4%. The results based on analysis of variance showed that
the treatment had a significant effect on the pH value of the meat (P<0.05), but did not affect heart rate, rectal
temperature, and cooking loss (P>0.05). The addition of 25mg celery extract and 2% lime juice is the optimal

level.
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INTRODUCTION

The duck rearing system in Indonesia is
categorized in three ways: traditional, semi-
intensive, and intensive. In the conventional
maintenance method, ducks do not apply
technology; ducks are left to roam the rice fields
to look for food (Suharno, 2012), while the
maintenance system is semi-intensive by
combining traditional and intensive methods,
namely half a day the ducks are grazed at close
range and at night. They returned to the cage. An
intensive rearing system where ducks need to be
caged 100% requires land for water which
requires a large area of land. So the maintenance
is chosen with a dry system or raising ducks
without water. From the results of research
conducted by the Livestock Research Agency
(Balitnak, 2011) in Ciawi, Bogor, in intensive
duck rearing, the average duck production
potential reaches 60% or around 220 eggs/year in
the nutritional component of the diet consisting
of 15-17% crude protein. , metabolic energy is
2,900 kcal/kg, and calcium and phosphorus are
about 1.3%. Intensive maintenance of dry ducks
or without a pool of water to wet their bodies is
one of the main reasons ducks have difficulty
regulating their body temperature. The body
temperature of ducks comes not only from the
environment, but also from the heat of the body's
metabolism which can lead to stress in ducks
(Maulidina, 2016).

Based on the above conditions to
anticipate the impact of stress experienced by

Cihateup Ducks on the dry rearing system, an
effort is needed, namely by giving natural
isotonic as an anti-stress. Giving natural isotonic
to ducks is not commonly used because usually
breeders still use chemicals as anti-stress, this
encourages this research to be developed so that
it can be used as a comparison or as an
alternative to chemical isotonics. The natural
isotonic to be used is made from celery extract
and lime juice which contain high vitamin C.
Vitamin C is known to be very effective in
dealing with stress, especially stress caused by
environmental heat. This is based on the
evidence that the administration of vitamin C as
an antistress is often done to cope with high-
temperature environmental conditions. Vitamin
C plays a role in the metabolic process of
providing energy during stress or in the process
of gluconeogenesis. The mechanism is by
converting protein and fat into energy for
productivity in the process of white blood cell
synthesis, especially macrophage and neutrophil
cells that play a role in the synthesis of body
defenses. The physiological response conditions
(heart rate and rectal temperature) of Cihateup
duck in a dry rearing system must be considered
because it can affect the meat's growth and
physical quality, including the meat's pH and
cooking loss of Cihateup duck.

MATERIALS AND METHODS

The research method used is the In Vivo
experimental method. The livestock used in this
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study were 60 unsexed Cihateup Ducks aged one
day/DOD divided into four treatments and five
replications, and each experimental unit
consisted of 3 ducks. The experimental design
used was a completely randomized design
(CRD). Natural isotonic administration uses the
following formulation:
TO = Water (control)
T1 = Water + 7% sugar + 2% lime juice + celery

extract 25 mg + salt 0.8 gr
T2 = Water + 7% sugar + 3% lime juice + celery

extract 50 mg + salt 0.9 gr
T3 = Water + 7% sugar + 4% lime juice + celery

extract 75 mg + salt 1 g

The test results are isotonic solutions

containing 600-800 ppm sodium minerals and
700-1000 ppm potassium, polyphenol
compounds, and several secondary metabolites
such as tannins, saponins and flavonoids in small
amounts (Based on mineral and phytochemical
characterization tests of the Central Laboratory
of Padjadjaran University, 2020). Ducks were
kept in cages with a size of P=75 cm; L=75cm;
T=75 cm in 20 plots with a capacity of 3 birds,
fed with 20% crude protein and 2900 kcal/kg
metabolic energy for eight weeks. The feed
components consisted of corn, bran, pollard,
meat and bone meal, soybean meal, oil, calcium
phosphate, calcium carbonate, sodium chloride,
amino  acids, vitamins, minerals, and
antioxidants. The nutrient content of the feed is
shown in Table 1.

Table 1. Nutrient content of quail feed

Nutrient Components Percentage (%)

Water content 12
Crude protein 20
Crude fat 7

Coarse fiber 14
Calcium 3.2
Phosphor 1.0

Source: PT. Sinta Prima Feedmill

Natural isotonic administration is given
through drinking water. The parameters observed

Table 2. Average physiological response

were physiological responses, namely heart rate,
and rectal temperature, while the meat quality
observed was meat pH and cooking loss.

RESULTS AND DISCUSSION

Heart rate is a physiological indicator
and one way to find out whether ducks are
stressed or not. The average value of the heart
rate of Cihateup ducks, which were treated with
natural isotonic with different contents during the
study, is listed in Table 2.

The analysis of variance in administering
natural isotonic to experimental ducks showed
that the average treatment of TO, T1, T2, and T3
had no significant effect (P>0.05) on heart rate.
The average heart rate from the study's results at
a cage environment temperature of 30°C was
254.3 — 268.6 times per minute; this condition
was still in the normal range. Mushawwir (2011)
reported the results of his research that the heart
rate of grower poultry at an ambient temperature
of 29°C was 233 per minute in the layer phase
and 256 per minute, while the results from the
research of Putra et al. (2016) stated that the
heart rate of poultry at a temperature of 31°C is
294.08 — 305.56 times per minute which is still
fairly normal. The difference from these studies
shows that environmental temperature can affect
the heart rate in poultry, the higher the ambient
temperature, the higher the heart rate. Conditions
in the cage showed that the temperature was still
within the normal range, so the experimental
ducks' heart rate did not differ even though they
had been given isotonic drinks.

Body temperature as a physiological
indicator is relatively easy to obtain by
measuring rectal basal body temperature. Rectal
temperature is used to measure body temperature
because rectal temperature is optimal. An
increase in rectal temperature is an indicator of
stress in experimental ducks. The average rectal
temperature of experimental ducks fed natural
isotonic drinks with different intensities during
the study period can be seen in Table 2.

Treatment** TO T1 T2 T3
Ergfrl:ergfg’ 250.6+17.7 268.8+19.4 254.3 +30.6 268.2 + 26.4
Rectal 41.38 +0.62 40.84 + 0.46 41.23+031 41.29 + 0,57

Temperature (°C)

Description: **TO0 : (Control) ; T1 (2% SJIN + 25mg ES + 0.8g GRM) ; T2 (3% SJIN +50mg ES + 0.99 GRM) ;

T3 (4% SJIN + 75mg ES + 1g GRM).
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Based on the analysis of variance giving
natural isotonic to Cihateup ducks, there was no
significant effect (P>0.05) on rectal temperature.
The rectal temperature of the experimental ducks
during this study was still in the normal range
between 40.84°C to 41.38°C at an average
ambient temperature of 30°C. In line with the
research of Yuwanta (2008) that the normal
rectal temperature of ducks is between 40-41°C,
the results of the research of Sundari et al. (2015)
stated that the normal rectal temperature of ducks
is between 40.5-41.2°C. The normal rectal
temperature in the Cihateup Ducks was caused
by the condition of the cage that provided
comfort for the Cihateup Ducks, the presence of
adequate air ventilation so that the air circulation
in the experimental cage was by the needs of the
experimental ducks even with intensive
maintenance methods, this is by the statement of
Dewanti et al. (2014) Normal rectal temperature
in ducks is caused by air circulation even in

Table 3. Average physical quality of meat

intensive care. The goal is to provide
comfortable conditions for the ducks even
though the temperature of the cage increases so
that the duck’s body temperature remains within
the normal range. Air ventilation used in duck
rearing is an important component. Air vents
function to circulate fresh air from outside into
the cage and to remove carbon dioxide and
ammonia gas from the inside out of the cage.

Ducks are homoeothermic animals that
can adjust their body temperature. The
hypothalamus is the most important organ in the
duck's body as the center of body temperature
regulation. The hypothalamus is an integrated
center for controlling body temperature and heart
rate; environmental conditions influence rectal
temperature. Sulistyoningsih (2004) stated that
the homeothermic nature of ducks causes the
amount of heat generated by muscle activity and
tissue metabolism. Directly proportional to the
heat loss caused by the environment.

Treatment** TO T2 T3
meat pH* 5.92+£0.94°2 7.3+0.55" 5.98 +£0.14 2 6.42+0.29°
Cooking Loss (%) 23.2+5.16 23.6 +4.27 21.2+6.14 25+ 7.07

Notes: * a, b, ¢ : The mean of the same row with superscripts is significantly different (P < 0.05) according to

the LSD (Least Significant Different) test.

**T0: (Control); T1 (2% SIN + 25mg ES + 0.8g GRM) ; T2 (3% SIN +50mg ES + 0.99g GRM) ; T3

(4% SIN + 75mg ES + 1g GRM).

Giving natural isotonic to the Cihateup
Duck significantly (P<0.05) on the pH of the
meat. In treatment TO has a pH value of 5.92,
treatment T1 has a pH value of 7.3, treatment T2
has a pH value of 5.98, and treatment T3 has a
pH value of 6.42. The average pH value of duck
meat from the four treatments ranged from 5.92
to 7.3. The results of this study were still
declared normal. The pH range of duck meat is
around 5-7, while the results of previous studies
revealed that duck meat soaked in various
concentrations of turmeric extract had a normal
pH value of 5.10 to 6.10 (Sari et al., 2015).

Giving natural isotonic treatment T1
with the addition of 25 mg celery extract and 2%
lime juice was the best treatment for the pH
value of Cihateup Duck meat compared to T2
(celery extract 50 mg and lime juice 3%) and T3
(celery extract 75 mg and lime juice 4%. Natural
isotonic in T1 treatment with a pH value of 7.3 is
influenced by isotonic. Isotonic with minerals
and vitamins as electrolytes is useful for
channeling nerve impulses and contracting
muscles. It allows the occurrence of chemical

processes in the body to help the level of acid-
base degrees of the fluids in the body to decrease
the condition of dehydration. However, if
isotonic is consumed in high quantities, it can
have side effects such as impaired absorption of
minerals such as iron, zinc and copper. This
condition can poison the body, trigger loss of
appetite, weak muscles and can cause death
(Syafriani, 2012). The decrease in the pH value
of the meat from treatment T1 to T2 and T3 was
due to the addition of too much lime juice, this is
by the statement above. Ermawati et al., (2014)
suggested that the more concentration of lime
added, the lower the pH value.

Oxidative stress conditions lead to
anaerobic glycolysis process. The glycogen will
be converted into lactic acid to produce energy to
be used quickly. This process will continue until
the muscle glycogen stores are depleted or the
pH is low enough to stop glycolytic enzyme
activity. Dewi (2012) stated that there are many
glycogen reserves, so lactic acid is produced
from the anaerobic glycolysis process. Lactic
acid in meat greatly affects the pH value of meat,
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where meat with high lactic acid has a low pH.
This is by the opinion of Nugraha (2019), the
degree of acidity of meat is strongly influenced
by glycogen levels and lactic acid levels in the
muscles. If the glycogen content is high, the
lactic acid level is also high, so the final pH of
the meat will be low.

Based on the analysis of variance giving
natural isotonic to experimental ducks, there was
no significant effect (P>0.05) on cooking loss. In
treatment TO had a cooking loss of 23.2%,
treatment T1 had a cooking loss of 23.6%,
treatment T2 had a cooking loss of 21.2% and
treatment T3 had a cooking loss of 25%. The
average cooking loss of the four treatment
samples was between 21.2% to 25%, the results
of this study still stated that the cooking loss was
normal. It is by Soeparno's (2005) statement that
cooking loss generally varies between 1.5% -
45.5%. The results from Rohim et al. (2016)
research ranged between 27% and 31%.

One of the cooking loss factors is the
length of meat storage; the meat samples to be
tested for cooking shrinkage are stored for 5 days
after cutting in the freezer at -2°C. Research
conducted by Prayitno et al. (2020) stated that
what affects cooking loss is the conditions that
occur during the post-mortem. A treatment
during storage, namely the immersion treatment,
can affect the cooking loss condition. The
frequency of soaking time affects the protein
chain of the meat. The protein chain of the meat
will become simpler due to the soaking process,
affecting the cooking loss of the meat. In
addition, the factors that affect the cooking loss
of meat include the amount of meat protein,
storage time and cooking temperature. The
amount of lactic acid that accumulates under
stress conditions will damage myofibril proteins,
followed by a loss of protein's ability to bind
water, thus affecting the cooking loss of meat.
The amount of lactic acid that accumulates
during the postmortem glycolysis process is also
influenced by the rate of glycolysis and the type
of muscle. Septinova et al. (2018) stated that the
energy metabolism process that occurs in the
pectoral muscle of poultry is anaerobic
metabolism so that the amount of glycogen in the
chest muscle is more than that of the thigh meat.
According to Berri et al. (2005), the process of
glycolysis is increased if animals use these
muscles for faster movement. Research on
chickens shows that chest muscles are used to
support the speed of movement, so that there is
more glycogen in the chest muscles. In this

study, the ducks were treated while still alive
under maintenance. So that the effect of the
treatment does not appear on the cooking loss
parameters.

The cooking loss of meat is related to the
pH value of the meat. The results of Kartikasari
et al. (2018) show the relationship between the
pH value of meat and cooking loss. When the pH
value does not have a significant effect, the
cooking loss condition also has no significant
effect. A high pH value will result in a low
cooking loss, so the possibility of nutrients in the
meat being lost during cooking also decreases.
Cooking loss is influenced by the pH value
followed by the ability of the meat to bind water.
A study comparing the relationship between
meat pH and water holding capacity in the breast
and thigh of poultry showed that thigh meat's pH
and water holding capacity were higher. The pH
of the meat in this study was influenced by the
use of isotonic at the T1 treatment level, namely
the pH value of the meat was close to normal. So
that at this level, the lowest cooking loss should
also be produced by T1. However, the cooking
loss did not show a significant difference.
Septinova et al. (2018) examined meat soaked in
a solution of bay leaves that did not affect
cooking loss conditions due to differences in the
parts of the meat used.

CONCLUSION

Natural isotonic containing celery extract
(Apium graveolens) and lime juice (Citrus
aurantiifolia) can affect the pH of meat but do
not affect heart rate, rectal temperature and
cooking loss. Natural isotonic with plain water,
7% sugar, 2% lime juice, 25 mg celery extract,
and 0.8 g salt is the most optimal dose
influencing meat quality, especially in the pH
parameter of Cihateup Duck meat.
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