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ABSTRACT

The roasting process using high heat will decrease the quality of fat and can produce toxic compounds
that are mutagenic and carcinogenic to the body if consumed over a long period of time. This study aims
to analyze the effect of roasting on chevon fat. The roasting process in this study was carried out using
charcoal with a distance of 5 cm between the charcoal and the fat for 10 minutes. The observed test
parameters were acid value, free fatty acids, and malondialdehyde (MDA) levels. The data obtained from
the study were analyzed using a T-test based on the treatment of chevon fat before and after roasting.
The results showed that the acid value and free fatty acid value of the fat after roasting were significantly
(P<0.05) higher than before roasting, while the MDA value was not significantly different (P>0.05). This
study indicates a change in the quality of chevon fat after roasting.
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ABSTRAK

Proses pemanggangan menggunakan panas tinggi akan menurunkan kualitas lemak dan dapat
menghasilkan senyawa toksik yang bersifat mutagenik dan karsinogenik bagi tubuh jika dikonsumsi
dalam jangka waktu panjang. Penelitian ini bertujuan menganalisis pengaruh pemanggangan terhadap
lemak kambing. Proses pemanggangan dalam penelitian ini dilakukan menggunakan arang dengan jarak
antara arang dengan lemak 5 cm selama 10 menit. Paramater uji yang diamati yaitu nilai bilangan asam,
asam lemak bebas dan kadar Malondialdehyde (MDA). Data hasil penelitian yang diperoleh dianalisis
menggunakan uji T berdasarkan perlakuan lemak kambing sebelum dan setelah pemanggangan. Hasil
yang diperoleh menunjukkan bahwa nilai bilangan asam dan nilai asam lemak bebas lemak setelah
dipanggang secara signifikan (P<0.05) lebih tinggi dari sebelum dipanggang sedangkan untuk nilai MDA
tidak berbeda nyata (P>0.05). Penelitian ini menunjukkan adanya perubahan kualitas lemak kambing
setelah dilakukan pemanggangan.

Kata kunci: lemak kambing, malonaldehida, nilai bilangan asam, nilai asam lemak bebas
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INTRODUCTION

Renowned for its potential to boost stamina and
vitality, chevon (goat meat) is widespread popularity,
particularly in the form of chevon satay. The process of
making satay involves roasting. A typical chevon skewer
consists of a mixture of chevon and fat. Pieces of chevon
and fat are skewered and grilled over coals from wood
charcoal or coconut shells at a specific distance. Using a
hand fan, roasting is usually done manually (Adiyastiti et
al. 2014).

The high temperatures used in satay processing
cause damage to the fat contained in the satay. The extent
of fat damage is influenced by both temperature and
processing time. Higher temperatures result in more intense
fat degradation (Mustapha ef al. 2019). Oxidation and
hydrolysis of fat contribute to the decline in fat quality,
which can be assessed through the values of acid number,
free fatty acids, and malondialdehyde (MDA) (Amaral et
al. 2018)

The acid number indicates the amount of free
fatty acids in the oil, expressed as mg of base per gram.
It is a crucial parameter in determining oil quality. This
number reflects the free fatty acids in the oil resulting from
hydrolysis reactions, particularly during processing (Abril
et al. 2023). Free fatty acids are fatty acids that exist as free
acids, not bound as triglycerides. They are produced through
hydrolysis and oxidation processes and typically combine
with neutral fats. Free fatty acids serve as an indicator of
fat freshness.

While enhancing flavor, roasting methods involving
high heat can also form mutagenic and carcinogenic toxic
compounds if consumed over long periods (Saputro 2020).
Among these toxic compounds is MDA, an end product
of lipid peroxidation formed after the action of radical
compounds. MDA is used to indicate free radical presence
in the body and oxidative damage to cell membranes
(D’andrea et al. 2022) Elevated levels of malondialdehyde
(MDA) are correlated with cancer progression and may
signal an increased risk of cancer due to oxidative stress. As
a byproduct of lipid peroxidation, MDA acts as an indicator
of oxidative damage to cell membranes, a condition that
is associated with the development of cancer (Lepara et
al. 2020). The benefits or urgency of this research can be
added to the literacy of a more appropriate processing in
terms of nutrition, food safety or health. For example, high
MDA can cause cancer, so it is hoped that the results of this
research can be an evaluation novelty in the correct roasting
processing.

MATERIAL AND METHODS

Methods
Fat Roasting. The beef fat was washed until clean and
subsequently cut into 3x3cm pieces. It was then roasted over
hot coals for 6 minutes, with each minute seeing it turned
over and rotated to the other side of the grill. Following the
roasting process, the sample was cooled and prepared for
analysis.
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Acid Number Analysis (AOAC 2005). A total of 7.05 g of
sample was weighed and crushed, then placed into a 250 mL
Erlenmeyer flask and homogenized with 50 mL of neutral
alcohol solution. Subsequently, the sample was titrated with
0.25 M NaOH solution until it turned pink. The acid number
was calculated using the formula:

282.46 x 0.25 x mL NaOH
Sample Weight (g)
= percentage of free fatty acids x 1.99

Free fatty acid (as oleic) = % 100%

Acid value

Fatty Acid Analysis (AOAC 2005). The sample was
weighed, 5 g, and then placed into an Erlenmeyer flask.
Subsequently, it was supplemented with 50 mL of 95%
neutral alcohol. The sample underwent heating for 10
minutes while being stirred. After cooling, 3-5 drops of
1% PP indicator were added, and it was titrated with a
standardized 0.1 N NaOH solution until the colour turned
pink. The calculation of free fatty acids (%FFA) was
performed using the formula:

mL NaOH X M NaOH x MM Fatty Acid (lauric acid)

%FFA =
% Sample Weight (g) % 1000

x 100%

where % FFA = free fatty acid content; mL NaOH = volume
titrant NaOH; M NaOH = molarity of the solution NaOH
mol/L); MM = Fatty acid molar mass (palmitic acid) 256
g/mol.

Analysis of Malondialdehyde (MDA) Level as
Thiobarbituric Acid Reactive Substances (Sorensen
et al. 1996). A total of 10 g of sample was crushed and
homogenized by mixing 50 mL of distilled water containing
0.1% propyl gallate (PG) and 0.1% ethylene diamine
tetraacetate (EDTA), stirring until evenly distributed. The
mixture was transferred into a distillation tube and washed
by adding 47.5 mL of distilled water containing 0.1 PG and
0.1 EDTA. The mixture was acidified with 2.5 mL of HCL
solution (HCL: water = 1:2), and five drops of antifoam A
was added. The distillation process was carried out until
50 mL of distillate was collected for each sample. 5 mL of
distillate was added with 5 mL of 0.02 M TBA solution in
a glass tube and incubated in a water bath at 100 °C for
40 minutes before being cooled to room temperature and
running water. The absorbance of the distillate sample was
measured using a spectrophotometer at a wavelength (A) of
532 nM. Next, the tube rack is removed and run through with
water to cool. MDA levels were calculated systematically
using the following formula.

CMDAX Vdes
Malondialdehyde (MDA) = ——
MS
where:
Cuoa : Concentration of MDA as read on the standard
curve
des : Volume of distillate (mL)
M : Weight of sample (g)
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Experimental Design and Data Analysis (Steel
and Torrie (1993). The data in this study were analyzed
using the T-test by comparing samples before and after
roasting. The data obtained from this study namely acid
value, free fatty acid, and MDA in chevon fat were analyzed
using a T-test based on the treatment of chevon fat before
and after roasting.

RESULTS AND DISCUSSION

Roasting fat can affect the quality of the fat.
Roasting can significantly impact the quality of fat due to
various chemical reactions and transformations that occur
during the cooking process. Roasting exposes fats to high
temperatures, leading to lipid oxidation. This process
involves the breakdown of fats into smaller molecules due to
exposure to oxygen and heat. The effect of roasting chevon
fat can be seen from the acid value, free fatty acid value and
malonaldehyde content in Table 1. Based on the research
results, Chevon fat post-roasting exhibited a significantly
higher acid value (P<0.05) than its pre-roasting state. This
phenomenon can be attributed to the oxidation process
facilitated by oxygen during roasting, which is essential
for sustaining ember combustion and generating heat.
The heat and light during roasting stimulate fat oxidation,
consequently elevating the acidity value of the roasted fat
relative to its pre-roasted counterpart. A heightened acid
number also signifies an increased level of free fatty acids
resulting from fat hydrolysis or inadequate processing.
Therefore, a higher acid number reflects lower fat quality
(Ketaren 2002). Acid value helps assess the freshness and
quality of meat products. Higher acid values can indicate
increased levels of FFAs, which may result from lipid
oxidation processes or microbial activity post-slaughter.
This increase in FFAs can contribute to undesirable flavors
and aromas in meat, affecting its sensory attributes and
shelf life (Lee et al. 2016). Monitoring acid value in meat is
crucial in the food industry to ensure product quality, safety,
and compliance with regulatory standards.

Table 1. The values of acid number, free fatty acids, and MDA
content in Chevon Fat.

Parameter Chevon Fat Chevon Fat
Pre-Roasting Post-Roasting
Acid Value (%) 10.96+1.41b 18.94+1.40a
% FFA 0.18+0.06b 0.52+0.09a
MDA (mg/kg) 3.28+0.66 3.22+0.64

Note: Means in the same column/row with different superscript
differ significantly (P<0.05).

Free fatty acids arise from fat hydrolysis, and
their determination indicates oil quality (Winarno 2002).
According to the test results, Chevon Fat’s free fatty acid
content exhibited a significantly different value post-
roasting into satay than its pre-roasting state. This elevation
is attributed to fat hydrolysis occurring during the roasting
process. In this hydrolysis reaction, oil converts into free
fatty acids and glycerol. Roasting involves exposing fats to
high temperatures, which accelerates lipid oxidation. This

process breaks down triglycerides (fat molecules) into free
fatty acids (FFAs), which increases the FFA content in the
fat. The increase in FFAs can be quantitatively measured
by the acid value, which represents the amount of free
fatty acids present in the fat. Free fatty acids (FFAs) in
meat refer to fatty acids that are released from triglycerides
(the primary form of fat in meat) due to enzymatic or
chemical hydrolysis. When meat undergoes processing,
storage, or cooking, triglycerides can break down into
FFAs and glycerol. This process is influenced by factors
such as temperature, pH, and the activity of enzymes and
microorganisms. FFAs contribute to the sensory qualities of
meat, affecting its flavor, aroma, and texture. In fresh meat,
the amount of FFAs is relatively low, but it can increase over
time due to lipid oxidation or microbial activity, leading to
rancidity and off-flavors.

Malondialdehyde levels in Chevon fat, both before
and after processing into satay, exhibited values that were not
significantly different. This suggests the potential inhibitory
activity of radical compounds formed from the spices
utilized in satay processing. These spices, such as garlic,
pepper, and coriander, are reported to possess antioxidant
activity (Tanganakul ez al. 2009). Elevated malondialdehyde
levels indicate decreased fat quality, signifying oxidation
of the fat in the product. The high malondialdehyde levels
are attributed to the cooking process, which entails direct
heat exposure to Chevon fat. Malondialdehyde (MDA) is
a marker compound formed during lipid oxidation. It is a
reactive aldehyde that forms when polyunsaturated fatty
acids (PUFAs) are oxidized. Roasting, especially at high
temperatures, promotes the formation of MDA and other
lipid oxidation products. The level of MDA in fats can thus
indicate the extent of oxidative damage during roasting.

The acid value, FFA, and MDA content are indicators
of fat quality and stability. Higher acid values and elevated
MDA levels typically indicate greater lipid oxidation and
lower fat quality. Oxidized fats can develop off-flavors, off-
odors, and potentially harmful compounds, impacting both
sensory attributes and nutritional value. Roasting influences
the acid value, MDA content, and FFA levels in fats primarily
through the process of lipid oxidation. Understanding and
controlling roasting conditions are essential for maintaining
fat quality, minimizing the formation of harmful compounds,
and ensuring the sensory and nutritional benefits of
roasted chevon fats. Roasting chevon involves several
considerations to ensure optimal nutrition, food safety, and
health outcomes. Proper temperature control during roasting
is crucial to achieve thorough cooking while preserving
nutritional value. Overcooking chevon can lead to nutrient
loss, especially heat-sensitive vitamins like B vitamins and
vitamin C (Zhang et al. 2020). Handling chevon roasting
according to research-based recommendations involves
careful temperature control, avoidance of overcooking,
marination for safety and flavor enhancement, and attention
to minimizing harmful compound formation. These practices
ensure that roasted chevon not only meets nutritional needs
but also contributes positively to food safety and health
outcomes.
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CONCLUSION

High heat exposure during the roasting process of
chevon fat in chevon satay production can increase the
acid value and free fatty acid levels but does not elevate
the MDA content. Roasting influences lipid oxidation in
chevon, affecting the formation of compounds free fatty
acids (FFA), avid value and malondialdehyde (MDA) and
proper cooking methods can minimize the production of
oxidative by-products, thereby maintaining meat quality.
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