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ABSTRACT 

One of the most popular food products in Central Sulawesi is shredded beef, and sometimes 
aspects of food quality and safety were not given attention by producers or consumers. The 
objective of the study is to identify the chemical, microbiological and antioxidant properties of 
shredded beef produced and circulated in Palu City. This study uses a complete randomized design 
with 8 samples and each sample were repeated three times so that 24 samples were obtained with 
observed parameters including moisture content, ash content, protein content, fat content, total 
microbial count and antioxidant activity.The results showed that water content (5,04 -9,35%), ash 
content (3,59 - 5,74%), protein content (25,60-38,97%), fat content (19,20- 39,37%) and total 
microbial count (1,27-8,48 log cfu / g) and antioxidant activity as indicated by Inhibition 
Concentration / IC50 (3234,31 - 6740,5 ppm) and percentage of inhibition (35,63 - 80.27%). The 
results of this study indicate that shredded beef from various SMEs in the city of Palu is still 
partially met the quality standards based on SNI, so MSME guidance is needed periodically and 
continuously. 
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INTRODUCTION 

One of the known processed 

products is the cow's shredded beef of 

processed meat products which are 

shredded or finely dressed and added with 

spices according to taste and then fried. The 

meat commonly used for making abon is 

beef. However, all types of meat including 

chicken, pork, fish, etc. can be used as raw 

material for making abon. Abon making 

generally uses spices/seasoning that varies 

between one manufacturer with others, so 

the aroma and flavor also vary . Spices are 

an additional ingredient of Indonesian 

society and are widely used as a spice in 

traditional food preparations to enhance 

aroma, flavor, antimicrobial, and antioxidant 

(Rahayu, 2000). Spices generally contain 

antioxidant compounds and can interact 

with physiological reactions, thus having 

antimicrobial activity (Chukwu and 

Imodiboh, 2009). Antioxidant compounds 

are commonly found in fruit, vegetable and 

spice group foods (Pokorny, 2008). 

In Palu City, Central Sulawesi, abon 

beef is  produced by producers, with 

different types and composition of herbs 

and spices used, so the physicochemical 

properties, total microbes, and antioxidant 

activity need to be known. Therefore, it is 

necessary to study about the physicochemical 

properties, total microbial, and the antioxidant 

activity of abon beef circulating in Palu 

City. The purpose of the research is to 

analyze the physicochemical properties, and 

total microbial and antioxidant activity of 

abon beef circulating in Palu City. quality 

of meat abon based on Indonesian National 

Standard (SNI) with SNI 01-3707 -       

1995 (2003). 

Abon is a processed meat product 

that issusceptible to oxidation. Fatty 

oxidation is one of the main causes of the 
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decline in the quality of meat products 

(Gadekar et al., 2010), causing rancidity, 

therefore,it requires bioactive compounds 

that have antioxidant effects (Lund et al., 

2007). The antioxidants in food are defined 

as substances used for food preservation, in 

order to slow the occurrence of oxidative 

food damage (Kumar, 2011), suppress the 

occurrence of sensory quality changes 

(color, texture, and taste) due to oxidation 

(Antolovich et al., 2002). 

Making abon in the city of Palu 

generally use spices and seaoning, suchas 

galangal (Alpinia galanga Swart). Galangal 

has potential as a source of nutrients, 

traditional medicine, antioxidants, as well 

as improving the attributes of quality and 

taste of food (Stankevičius et al., 2010), and 

has a strong inhibitory effect on Staphylococcus 

aureus and Bacillus cereus (Verma et al., 

2011). The next spice is red onion widely 

used as a spice for various dishes because of 

its aroma and flavor, and contains various 

phytochemicals including antioxidants 

(Hedges and Lister, 2007). The next spice is 

garlic (Allium sativum, L) which has long 

been used as one of the spices by the 

community because of its distinctive aroma, 

has antioxidant activity, as well as 

traditional medicine for people for various 

diseases such as respiratory and nerve 

disorders (Leelarungrayub et al., 2004 ). 

Furthermore, Javanese tamarind is 

commonly used as a mixture of cooking 

spices (Caluwé et al., 2010). 

In making abon,sometimessugar is 

also added to improve the texture and add 

abon flavor (Fachruddin, 1997). The types 

of sugars commonly added in food 

processing are brown sugar and/or plain 

sugar (Phillips et al., 2009). Furthermore, 

the kitchen salt (NaCl) is an additional 

material that is always used in cooking food 

(Purnomo, 1997). The addition of salt in 

processed foods is a preservation method 

that can extend the store life of processed 

food (Islam et al., 2009; Singh et al., 2010). 

It is reported that salt in processed foods 

provides an important role in improving 

flavor and taste characteristics (Weiss et al., 

2010), palatability and consumer tastes 

(Liem et al., 2011). 
Furthermore, the measurement of 

antioxidant activity in processed meat 
products is very important. According to 
Velasco and Williams (2011) the nutritional 
value and quality of processed meats can be 
improved by using natural antioxidant 
compounds that can reduce microbial 
growth and fat oxidation during storage. 
The method used in the testing of 
antioxidant activity is the free radical 1,1-
diphenyl - 2 -picrylhydrazil (DPPH) free 
radical uptake measured at a wavelength of 
517 nm which is the maximum wavelength 
of DPPH. Testing of antioxidant activity is 
one of the simplest method of using 
DPPH.DPPH is a stable free radical 
compound that interprets the test results 
with DPPH method is the antioxidant 
activity and percentage of inhibition 
(sample inhibition) against free radical 
DPPH (Molyneux, 2004). 

Referring to the description, a 
research has been conducted that aims to (a) 
to know the chemical, microbiological, and 
antioxidant activity of abon beef produced 
by micro small producer (MSME) in Palu 
City and (b) to know the abon beef that has 
not fulfilled SNI. 

MATERIALS AND METHODS 

Time, place, materials and tools. This 

research was conducted in May - June 2017 

at Palu City, Central Sulawesi. Central 

Laboratory of Biological Sciences, Brawijaya 

University, Malang, East Java, as a place 

for analysis of water content, ash, protein, 

fat and total microbial, as well as Central 

Laboratory, Pajajaran University, West 

Java, as a place of analysis of antioxidant 

activity. 
The main ingredients of the research 

are abon beef obtained from abon beef 
business abusers circulating in Palu City. 
The research tools are box samples, blue ice 
and stereofoam which are used as sampling 
tools and sample delivery to be analyzed at 
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Sentry Laboratory of Biological Sciences, 
Universitas Brawijaya , Malang, East Java. 
Analyzer such as erlenmeyer, analytical 
scale, K-Jedhal flask, water bath, extraction 
flask, desiccator, distillation soxhlet, oven, 
oven, vortex, autoclave, blue type 
micropipette, measuring flask, test tube, 
stative, glass beaker, , crepe paper, plastics, 
jump bottles, ropes and porcelain cups. 

Research methods. This research used 
laboratory explorative method which was 
analyzed descriptively and analytically. 
Implementation of business survey of abon 
beef in Palu City based on Iqbal (2008) 
method is research conducted on a number 
of individuals / units in order to obtain facts 
from factual symptoms in the field. 

The sample of this research wasabon 
beef circulating in Palu City area. The 
determination of the sample was done by 
Purposive random Sampling (Nasir, 2005). 
Sampling was conducted on eight actors of 
UMKM spread in Palu City and every 
UMKM was taken three times production as 
replication. The sampling code of each 
UMKM is UMKM 1, 2, 3, 4, 5, 6, 7 and 8. 
The criteria for sampling abon beef on 
UMKM is based on (i) strategic and easy to 
reach location, (ii) location of the sale of 
shredded beef is located in the depot / shop 
and settle (not the cart trader / pavement), 
(iii) cleanliness of the / depot / shop that 
includes the floor, tables, processing 
equipment, etc. and (iv) the location of abon 

beef sale is already popular among the 
people of Palu City. 

This study used a Completely 

Randomized Design (RAL) consisting of 

eight (8) treatments ie abon samples of 

UMKM beef 1, 2, 3, 4, 5, 6, 7 and 8. Each 

treatment was repeated 3 times so that there 

were 24 units of observation. The data 

obtained were analyzed by the analysis 

method of variance. If any effect was 

present, it will be continued with Duncan 

Multiple Range Test (Steel and Torrie, 1981). 

Observation parameters. Analysis of the 

chemical, microbiological and antioxidant 

properties of abon beef include moisture 

content (AOAC, 2000), ash content (AOAC, 

2000), protein content (AOAC, 2000), fatty 

content (AOAC, 2000), microbiological 

tests (Pettipher, 1999 ) and antioxidant 

activity (Tangkanakul et al., 2009). 

RESULTS AND DISCUSSION 

Abon beef Water content. Abon beef 

produced by UMKM that were spread in 

Palu City gives a real influence on water 

content. The highest average water content 

(9,35 + 0,09%) was obtained in sample 

abon UMKM 2 and the lowest (5.04 + 

0,52%) at UMKM 5 (Figure 1), where 

sample of abon UMKM 2 was different 

with all abon samples. 

 

 

Figure 1. Water content of abon beeffrom various MSMEs in Palu City. 
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The results of Ockerman and Li 
(1999) showed that the water content that 
pork abon produce is about 3.47 - 5.23%. 
Furthermore, Ogunsola and Omojola (2008) 
who studied the making of abon beef 
(danbunama) in Nigeria obtained water 
content ranging from 6.50 - 7.37%. Other 
researchers, namely Leksono and Syahrul 
(2001) who examined the making of fish 
abon and obtained abon water content 
ranged from 3.64 to 9.78%. The difference 
of water content of samples of abon beef 
inproduction 8 UKMN circulating in Palu 
City is suspected due to different processing 
process that is starting from boiling meat, 
slicing, frying temperature and different 
frying time. 

Abon beefash level. Abon beef produced 
by UMKM spread in Palu City gives a real 
effect to ash content. The highest average 
ash content (5.74 + 0.02%) was obtained on 
the sample of UMKM 6 and the lowest 
abon (3.59 + 0.04%) in MSME 3 as shown 
in Figure 2. abon Sample of UMKM 6 were 
distinctly different with abon sample 
UMKM 1, 3 and 7, but not with samples 
abon UMKM 2, 4, 5 and 8. The difference 
of ash content of each sample of UMKM 8 
production abon in Palu City is due to 
differences in the use of raw materials of 
beef and boneless. However, the quality 
requirement for abon based on SNI 01-3707 
-1995 states that the maximum ash content 
is 7%. 

When compared to the level of 
UMKM 8 production abon beef ash in the 
area of Palu City with the requirement of 
abon quality based on SNI 01-3707 -1995 is 
still meet the quality standard. Eiliyasmi 
and Marnzah (1997) reported that in line of 
food diversification has studied the 
utilization of rhizome in the manufacturing 
of abon with the addition of the fish as a 
source of protein. The results of these 
studies indicate that the resulting content of 
fish ash content is different because the fish 
are used without bones. 

Abon Beef protein level. Abon beef 

produced by UMKM spread in Palu City 

has real effect on protein content. The 

highest average protein content (38,97+ 

0,92%) was obtained on sample of UMKM 

7 and lowest (25,60 + 0,58%) at UMKM 6 

as shown in Figure 3. The sample of abon 

UMKM 7 is different with samples abon 

UMKM 1 and 6, but not with samples abon 

UMKM 2, 3, 4, 5 and 8. 
The results of the Ogunsola and 

Omojola studies (2008) showed that the 
highest protein content (38.92-41.21%) was 
obtained in abon beef (danbunama) in 
Nigeria, and the next highest protein 
content was 34.09 - 42.90 % is pork abon 
from Ockerman and Li (1999). The difference 
of abon beef protein level forUKMN 8 
production circulating in Palu City is 
suspected because of the difference of the 
addition of spices and the use of coconut 
milk with different composition, so the 
protein of spices and coconut milk is 
supposed to increase abon protein level. 

Abon beef fat content . Abon beef 
produced by UMKM spread in Palu City 
has real effect on fat content. The highest 
average fat content (39.37 + 1.15%) was 
obtained on the sample of UMKM 6 and the 
lowest abon (19.20 + 0.81%) in UMKM 4 
(Figure 3), where the sample of abon 
UMKM 7 was different with all existing 
abon samples. The difference of fat content 
of abon sample of UMKN 8 production in 
Palu City may be caused by fat content of 
meat as raw material in making abon and 
abon oil content produced when the abon is 
being drain-pressed. In addition, it is 
possible that the pressing of the abon is 
carried out in a cold state, causing an 
imperfect oil spill which causes some parts 
of cooking oil to be retained in the abon 
mass. 

The results of Ogunsola and 
Omojola (2008) showed that the shredded 
beef (danbunama) in Nigeria had a fat 
content of 35.57 - 40.85%. Chang and 
Huang (1991) also reported that zousoon in 
Taiwan has a fat content of 43%. According 
to Huda et al. (2012) on the making of abon 
(serunding in Malaysia), reported that the 
variations in the resulting abon oil content 
are dependent on the way the incision and 
the pressing of the abon. 
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Figure 2. The level of ash Abon beef from various kinds of UMKM in Palu City. 

 

 

Figure 3. Level of protein content of beef from various MSMEs in Palu City. 

 

 

Figure 4. Fat content of Abon beef from various MSMEs in Palu City. 
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Figure 5. The total number of microbe abon beef from various MSMEs in Palu City. 

Total microbe of abon beef. Abon beef 

produced by UMKM that were spread in 

Palu City has a significant effect on the total 

amount of microbes. The highest total 

microbial average (8.48 + 0.21 log cfu / g) 

was obtained on samples of UMKM abon 5 

and lowest (1,33 + 0.05 log cfu / g) on 

MSME 2 (Figure 5) UMKM 5 is markedly 

different from all existing abon samples. 

Ockerman and Li (1999) reported the 

results of the study that the total number of 

microbial of pork abon ranged from 2.01 - 

2.18 log cfu / g. The difference in the total 

number of microbial samples abon 

production 8 UKMN in Palu city allegedly 

because the spices used for the manufacture 

of abon beef have limited inhibitory power 

to microbes, so the use of spices in 

combination with other herbs need 

appropriate formulation. 

 

 

Figure 6. Antioxidant activity of chicken meat abon from various MSMEs in Palu City. 
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Abon beef antioxidant activity . Abon  

beef produced by UMKM which were 

scattered in Palu City has a significant 

effect on antioxidant activity as shown in 

Figure 6. The highest antioxidant activity is 

obtained on samples of abon UMKM 2 

which is shown with low concentration of 

IC50 that is 3234,41 + 0 , 38 ppm with a 

high percentage of inhibition that is equal to 

80.27%. Measurement of antioxidant 

activity of abon beef using DPPH. Shih et 

al. (2005) reported that the use of DPPH has 

been generally used as a free radical 

detector of plant and food samples with 

usage of up to 60%. Kim et al. (2011) 

reported that the use of DPPH in the 

evaluation of antioxidant activity in plant 

samples was also widely used in evaluating 

antioxidant activity in food products and 

their preparations. 

According to Molyneux (2004) that 

the antioxidant activity test of food using 

DPPH as its detection compound, is 

because DPPH is a free radical compound 

that is stable, and easily react with hydrogen 

atoms derived from an antioxidant 

compound (food product) in forming 

reduced DPPH compound. 

CONCLUSION 

1. Abon beef produced by UMKM in Palu 

City has different chemical, microbiological 

and antioxidant activity. 

2. Abon beef from UMKM 2 has the 

highest antioxidant activity. 

3. Abon beef produced by UMKM 3, 5 

and 6 has not fulfilled SNI so it needs 

further caring. 
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