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Abstract

In Bali, the most known and widely produced and consumed types of Balinese traditional 
foods are lawar, be guling, betutu, fermented urutan, and brem. These traditional foods are 
very popular in the Balinese Hindu society. Lawar is made by mixing raw or half-cooked meat, 
raw or half cooked blood, cooked animal skin, grilled coconut, cooked vegetables, salt, terasi 
fermented fish paste and some spices. Be guling is a roasted pork made from a whole baby 
pig and spices. Betutu, traditionally produced in Bali, is made from a whole chicken or duck 
and spices cooked by boiling and grilling or by steaming it inside a hot rice-husk.  Fermented 
sausage called urutan, also very popular in Bali, is made from a mixture of lean pork fat, spices, 
sugar, and salt stuffed into a natural casing and fermented in the sun for two to four days. Brem 
is a Balinese traditional rice wine produced by the fermentation of cooked glutinous rice and 
using ragi as inoculum substance.
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Introduction
There are many types of traditional foods known and widely consumed in Bali. Among them, 
three fresh cooked foods (lawar, beguling, and betutu) and two fer¬mented foods (fermented 
urutan, and brem) are very popular in Hindu Balinese society (Aryanta, 2013). All traditional 
foods are part of the socio cultural heritage of Balinese people. These foods are usually made 
and served in large amounts during religious ceremonies.

The standard formulation and production methods of traditional food is not available. 
Consequently, the quality of the products varies according to the producers.

Information regarding the microbiological aspects of Balinese traditional foods is very limited. 
Therefore, it is necessary to do research in order to find out the basic data, especially those 
related to microbiology, biochemistry and sensory properties of the traditional foods. These 
data may be very useful for the improvement of Balinese traditional foods.

Fresh Cooked Foods 
Lawar
Lawar (a traditional Balinese foods) is a mixture of raw/half-cooked blood, cooked animal 
skin, grilled coconut, cooked vegetables (young jackfruit, starfruit leaves, etc), salt, terasi (fish 
paste) and some spices.

According to the ingredient used, there are six types of lawar (Suci et al., 1986), namely :

a. Lawar tulen : a mixture of raw minced meat, raw blood, half-boiled sliced pork skin and 
basa genep (complete spices) .
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b. Lawar penyon : a mixture of half-cooked minced meat, shredded coconut and complete 
spices.

c.  Lawar batu rubuh : a combination of lawar tulen and lawar penyon.

d. Lawar petak : a mixture of steam cooked minced meat and sliced pork skin, shredded 
coconut, coconut milk and some spices.

e. Lawar pepahit : a mixture of cooked lawar petak, starfruit leaves, blood (either raw or half-
cooked blood), minced boiled large intestine and some spices.

f.  Lawar nangka : a mixture of cooked minced meat, sliced skin, blood, shredded coconut, 
young jackfruit, terasi, salt, lime leaves and some spices. This lawar is the most well 
known product in Bali.

Production of Lawar Nangka
To make 2 kg of lawar nangka, Anon. (1985) recommended the following recipes : 

Ingredients 

Two kg young jackfruit, 1 whole coconut, 200 g blood, 250 g minced meat, 200 g onion, 200 g 
garlic, 100 g red chille, 50 g small chille, 10 g terasi, 100 g black pepper, 10 g aromatic ginger, 
a bit of base wangen (coriander, clove, nutmeg), 3 pcs lime leaves and salt as required.

Production Methods  

The jackfruit is peeled, mashed, cut and boiled until half cooked, and then sliced very • 
thinly. 

The coconut is grilled for a few minutes and then shredded. • 

The pork skin or other animal skin is boiled until it is cooked, and then sliced thinly. • 

Half of the meat is boiled and then sliced very finely, whereas half of it is minced and half • 
boiled. 

Onion, garlic and chille are sliced and fried one at a time the terasi is fried with a little oil, • 
while aromatic ginger and 50 g garlic are crushed and fried.

All ingredients are mixed together thoroughly.• 

Lawar is ready to serve.• 

The Problem of Lawar
Traditional and socio  cultural are two factors that make lawar very popular within the Hindu 
Balinese society. Lawar is served during traditional ceremonies such as ritual cere¬monies, 
cremations, temple festivals and during tradi¬tional Balinese holidays. It is sold on such occasions 
as cock fights (tajen), performances, and even in the daily markets and restaurants. During 
ceremonies lawar is served in large amounts. To make lawar, many people are involved, with 
a variety of tools and equipment are used. Raw meat and raw blood used in lawar production 
are good media for the growth of microorganisms. Often many cases of gastro¬enteritis occurs 
after a ceremony (dr. K. Gunung, personal communication). These cases might be due to the 
presence of E. coli. in the lawar eaten by the people. In this connection, Arihantana (1992) 
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found coliform, faecal coliform and E. coli in four types of lawar sold in 17 restaurants in 
Denpasar. However, he did not find coliform group in lawar cooked for 10 minutes. In laboratory 
made lawar, Sukardika and Aryanta (1993) did not find faecal coliform, E. coli, Salmonella 
and Staphylococcus aureus, but they found Staphylococcus sp. (coagulase negative) and 
Micrococcus sp. It is clearly understood that unhygienic pro¬cessing of lawar is the problem in 
the cases. It could be due to the unhygienic of the people who made and served the lawar or 
the unhygienic tools and equipment used.

Alternative Solution
Several possible ways to solve the problems associated with microbiological quality of lawar 
are:

Controlling the animal slaughterhouses.• 

Controlling the slaughter of animal in the villages.• 

liminating the uses of raw pork or raw beef for production of lawar.• 

Improving the system of sanitation and hygiene during production and serving of lawar.• 

Beguling

Beguling is a roasted pork from a whole baby pig (kucit) mixed with spices. It is a well known 
tradi-tional Balinese food. All Balinese people are familiar with this product.

Ingredients 
The ingredients of beguling are: a young (baby) pig (preferably female), cassava leaves or 
starfruit leaves, salam (aromatic) leaves, coconut oil and base genep. Base genep (complete 
spices) consist of galangal, turmeric, clove, ginger, terasi (fish paste), salt, onion, garlic, chille, 
pepper, lemon grass, coriander, nutmeg and candle nut.

The standard formulation (recipes) of beguling is not available. Therefore, the quality of the 
product varies according to the producers.

Production Methods 
According to Suci et al. (1986), production methods of beguling are as follows:  

All the spices are chopped/crushed and mixed with the cassava leaves or starfruit leaves.• 

A little coconut oil and salam leaves added to the mixture, then it is lightly fried until half • 
cooked. The aim of this is to make sure the spices gets cooked when it is placed inside the 
hollow stomach of the pig.

The young pig is slaughtered and cleaned. All its hair is taken off and the toenails are pulled • 
off. To do this, it is necessary to use hot water.

The entrails of the pig are taken out through an opening which is made in between the legs. • 
All the entrails have to be taken out thoroughly.

When the pig is really clean, a piece of log (stick) about 2 meters in length is pushed in • 
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through the anus to the mouth of the pig. This stick will later be used to turn the pig above 
the fire.

The half-cooked base genep and cassava leaves or starfruit leaves mixture are pushed • 
into the hollow of the pig through the opening between its legs. The opening is then sewn 
with a thick string.

Before being roasted on a fire, the skin of the pig is rubbed with coconut oil. After that, it • 
is rubbed with turmeric juice. The aim of this is to create attractive colour after the pig is 
cooked.

The next process is to make the fire from the skin coconut, at a place which has been • 
prepared for roasting.

When the fire is ready, the roasting process is begun. Above the fire, the pig is roasted and • 
turned around slowly, so all part of the pig receive the same amount of heat. 

During the time when the pig is being roasted, try not to let the fire light up, but not let it die • 
out.

When it is cooked, the stick is taken off, and the beguling is ready to be served.• 

Conditions of Beguling
Beguling is traditionally made and served during religious ceremonies. This spicy food is also 
sold in some markets and restaurants. The personal hygiene of the people who prepare and 
serve the beguling determines the safety of the food. Data concerning the diseases transmitted 
through the beguling are not available. However, it is generally known that the beguling is 
relatively safe food as long as it is served immediately after roasting.

Betutu

Betutu is a traditional Balinese food made from a whole chicken or duck and spices which is 
cooked by boiling and grilling or by heating inside the hot rice husk.

Ingredients   

The formula (recipes) for making betutu varies according to the producers. To make 1200 g 
chicken betutu, the ingredients recommended by Anon. (1985) are as follows: 1.5 kg chicken 
carcass, 100 g onion, 25 g chille, 1 whole lime, 50 g garlic, 20g palm sugar, 10 g tamarind, 15 
g turmeric, 1 piece lemon grass, 10 g candle nut, 2 pieces salam leaves, 2 g galangal, 10 g 
ginger, 5 g nutmeg, 10 g black pepper, 1 g terasi, 10 g salt, coconut oil and cassava leaves. 

According to Maheni (1991), to make betutu duck, the ingredients needed are : 2 kg duck 
carcass, 150 g onion, 50 g garlic, 40 g candle nut, 30 g small chille, 33 g galangal, 33 g 
turmeric, 33 g aromatic ginger, 15 g jejaton/wangen spices (aromatic spices), 30 g salt and 3 
g terasi.

Production Methods of chicken Betutu 
To produce chicken betutu, Anon.(1985) recommended as follows:
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All the spices are crushed until soft, mixed with coconut oil and fried. • 

The chicken is slaughtered and scalded at 60°C for about 60 seconds.• 

All its feathers are then taken off.• 

When it is clean, the chicken is cut in between the thighs, so the entrails can be taken out, • 
and the inside part is then clean.

The chicken carcass is rubbed with oil, tamarind and palm sugar until it becomes tender.• 

The cassava leaves are washed and squashed with salt, then it is washed again and boiled • 
until half-cooked.

The half-cooked cassava leaves are mixed with the fried spices.• 

The above mixture is pushed into the inside of the carcass until it is filled up.• 

When the carcass filled up with the mixtures of the cassava leaves and spices, the opening • 
in between the thighs is sewn with the string.

The carcass is wrapped with banana leaves, with the neck and legs organised in such a • 
way that they are stuck to the body.

Outside of the banana leaf wrapping, the carcass is wrapped again with the palm sheath • 
(upih) and the bark of a banana tree. After that, it is tied up neatly and tightly.

The next process is cooking. There are two methods to cook the carcass. The first one, by • 
boiling followed by grilling for about two hours. The second one is by placing the carcass 
inside the hot risk husk (200o-250°C) for 8-10 hours. Finally, betutu is ready to serve.

Safety of Betutu
As a traditional food, betutu is well known in Balinese society. This spicy food is traditionally 
made and serve during temple festival and other religious ceremonies. It is also available in 
some restaurants in Bali. The safety of betutu is similar to that of beguling. Betutu is a safe food 
microbiologically when it is consumed immediately after processing. No cases of di¬seases 
occur after consuming the betutu

Fermented Foods
Fermented Urutan
Fermented urutan is a type of fermented sausage traditionally made in Bali. This product is 
produced mostly by villager during religious ceremonies such as Galungan and Kuningan. It 
is made from a mixture of lean and fat pork chopped into small cubes and mixed with several 
spices, sugar and salt. Some producers add nitrate or nitrite to the formulation. After stuffing 
the mixture into a natural casing (it is made from small intestine of pig), it is dried in the sun. It 
normally takes 2-4 days to dry (ferment) depending on the weather. The formulation and method 
of urutan production vary according to the producers. There is no standard formulation and 
quality of the product. The urutan produced traditionally is often contaminated by the spoilage 
microorganisms during drying. In order to reduce contamination from the environments, Aryanta 
(1991) conducted an experiment on the fermenta¬tion of urutan in an incubator. His results 
show that urutan formulated by 70% pork, 30% fat, 3% salt, 1% sugar, 50 ppm sodium nitrite, 
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0.3% pepper, 0.1% garlic and 0.1% coriander, and fermented at 30⁰C for 48 hours produced 
an acceptable fermented urutan.

Production Methods
Fermented urutan is produced by the following procedure (Aryanta, 1991):

Meat (pork) is minced and fat is cut (0.5x0.5x0.15 cm).• 

Pepper, garlic and coriander are crushed very finely. • 

All the ingredients are mixed thoroughly to produce the homogenous mixture. • 

The mixed ingredients are stuffed into the natural casing of about 20 cm length, and both • 
ends are tied tightly with the thread.

The sausages are fermented in an incubator at 30⁰C for 48 hours.• 

To improve the flavour, it is necessary to age the urutan for a few weeks at 10°C. The • 
fermented urutan is ready to serve after being fried.

Microbiological and Biochemical Change
During fermentation of urutan (48 hours), total acidity (as lactic acid) increased from 0.18% to 
0.81% and pH decreased from 5.89 to 4.73 (Aryanta, 1991). The changes of both parameters 
is due to the ability of lactic acid bacteria (LAB) (Lactobacillus plantarum and Pediococcus 
cerevisiae) to ferment sugar to lactic acid. The two species of LAB isolated from urutan allowed 
to ferment naturally, are consistent with many previous findings for fermented sausages in 
foreign countries (Deibel et al. 1961; Bacus, 1984; Lucke, 1985). Furthermore, Aryanta (1991) 
reported that the populations of LAB increased from 104 to 108 cfu/g, whereas the number of 
non-LAB (Staphylococcus sp., Micrococcus sp. and Bacillus sp.) did not increase significantly 
(increase from 3.2x104 to 7.2x104 cfu/g) during 48 hours of fermentation. The combination 
of sugar, salt, sodium nitrite and spices used in the urutan formulation would appear to be 
highly selective for the growth of LAB. In addition, the antagonistic effect of LAB and their 
metabolic products have on bacteria in general might also cause the restriction for the growth 
of non-LAB. Such antagonistic effects include the production of organic acids and consequent 
lowering of pH (Bacus, 1984; Lucke, 1985; Adams, 1986; Aryanta, 1989).

The association of Micrococcus sp., Staphylococcus sp., and Bacillus sp., with fermented 
sausages is well documented (Bacus, 1984; Adams, 1986; Aryanta, 1991; Aryanta, 1992b), 
and in some cases, these bacteria are consi¬dered to play a role in the fermentation. Their 
presence is, to some extent, favoured by the concentration of salt used in the sausage 
formulation. These species may possess proteolytic and lipolytic activities that serve to 
hydrolyze the protein and fat components of meat into free amino acids and free fatty acids, 
respectively, so contri¬buting to sausage flavour and texture (Cantoni et al., 1967; Demeyer et 
al., 1974; Lucke, 1985; Aryanta, 1989).

As established for fermented sausages such as salami and pepperoni (Bacus, 1984; Lucke, 
5), the aroma and taste of fermented urutan are derived from the added ingredients (salt 
and spices) and products of microbial breakdown of sugar, protein and fat. Lactic acid (the 
predominant acid) and small amounts of acetic acid pro¬duced from the fermentation of sugar 
gave the fermented sausage its typical tangy taste.
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The major microorganisms of public health concern in fermented sausages are Staphylococcus 
aureus and Salmonella (Smith et al., 1975; Smith and Palumbo, 1983). However, Aryanta 
(1992a, 1992b, l992c) did not find Staphylococcus aureus and Salmonella in fermented 
urutan.

Brem
Brem is a Balinese rice wine, produced tradi¬tionally by fermentation of cooked white glutinous 
rice or black glutinous rice or the combination of the two raw materials. Ragi which is made 
of rice flour containing the mould and yeast cells is used as inoculum. It is needed in the 
saccharification of starch and in the conversion of simple sugars into ethanol and carbon 
dioxide. In the Philippines, rice wine is called tapuy, while in Japan is called sake. Traditionally, 
brem plays an important role during Balinese traditional ceremonies. At present, brem is 
produced commercially. It is sold in many restaurants, hotels and super markets in Bali as well 
as in other parts of Indonesia, especially in the tourist areas.

Methods of Production
Steps in production of brem are as follows (Aryanta, 1980):

Glutinous rice is washed thoroughly in several changes of water, drained and 1.5 parts of • 
water are added to the total amount of rice used. 

The rice is cooked until well done and spread on the trays lined by banana leaves to cool.• 

A total of 2% powdered ragi (inoculum) is added to the cooled rice and mixed thoroughly.• 

The mixture is incubated at room temperature (± 30°C) for 3 days. • 

After 3 days of aerobic fermentation, the juicy rice called tape is pressed out and the juice • 
is transferred to the fermenting jars.

The juice is fermented anaerobically at room temperature for 8-10 weeks.• 

After fermentation, the juice is siphoned carefully into sterilized bottles and stored in a cool • 
room for aging (8-12 months).

Microbial Ecology
Aryanta (1980) reported that ragi (NKL brand) obtained from Denpasar (Bali) contained moulds 
(Rhizopus oryzae,  Mucor rouxii and Aspergillus oryzae), yeast (Saccharomyces cerevisiae, 
Endomycopsis  burtonii and Hanzenula anomala and bacteria (Pediococcus pentosaceus and  
acetobacter aceti).

During the first three days of fermentation, the population of moulds in brem (ragi NKL as 
inoculum) was 3.5x105 cfu/ml, and this population decreased to 5.9X10² cfu/ml after 2 weeks 
of fermentation, after which no mould was isolated (Aryanta, 1980). It was also re¬ported that 
the yeast count on the third day sampling of  brem was 5.5x104 cfu/ml which increased until 
the second week of fermentation (4.9x106 cfu/ml) and then decreased until the sixth week. 
No yeast was isolated at the eighth week of fermentation. On the third day of fermentation, 
bacterial count was 6.5x105 cfu/ml which increased until the second week (8.0x106 cfu/ml) 
and then decreased until the sixth week. On the eighth week of fermentation, no bacteria was 
isolated.
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Biochemical Changes
According to Aryanta (1980), the sugar content of brem decreased during fermentation period. 
In this connection, several authors explained that, this change is due to the decomposition of 
simple sugars into ethanol and carbon dioxide by the yeast’s enzyme activity (Mendoza, 1961; 
Pederson, 1971; Nunokawa, 1972). The fermentation reaction of hexose sugar by yeast and 
their interrelationships is called the Embden Meyerhof Parnas Scheme (Aurand and Woods, 
1973).

During fermentation of brem, the pH decreased, while the total acidity increased. It might be 
due to the more production of some organic acids as the fermentation period became longer. 
In rice wine of Japan (sake), lactic acid, succinic, malic, acetic and citric acids are produced 
from glucose by sake yeast and mould enzyme activity during fermentation (Kodama, 1970; 
Nunokawa, 1972).

After 10 weeks of fermentation, brem has the pH of 4.0 and contained 3% reducing sugar, 10% 
ethanol and 0.6% total acidity (as acetic acid). This total acidity is higher than those of standard 
brem (maximum 0.14%). This might be due to the oxidation of ethanol to acetic acid by the 
activity of Acetobacter aceti.

Data regarding the relationship between the consti¬tuents and the taste of brem is not available. 
In Japanese rice wine (sake), Kodama (1970) reported that alcohol, ester and other volatile 
substances, glucose and its complexes, organic acids such as lactic acid and succinic acid, 
amino acids, amines and decomposition products of nucleic acid are known to be essential 
components of flavour and taste.
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