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ABSTRACT

Background: Innovations of traditional food such as dodol and sticks are to improve the quality and sale value products. 
The innovation of dodol and sticks are one way to change the cow’s milk to be food products. Aims and Objectives: This 
research purposes to give innovation of dodol and stick from cow’s milk, then it be controlled of microbial contaminant. 
Materials and Methods: The innovation of this products makes dodol and stick products from cow milk. After that, the 
products are determined the bacterial growth using total plate count (TPC) and coliform test for controling the product. 
Result: The dodol and stick are made with addition the cow’s milk to be a useful and good products. The production 
of dodol and stick milk has good taste, adorable products, and has high sale value. The quality control of products was 
determined from TPC number and coliform test. The dodol and stick products have TPC value are 0.1 × 104 colony-forming 
unit (CFU)/g and 0.3 × 104 CFU/g, respectively, which it was done after 15 days from production. Then, the number of 
coliform in the products is <3 most probable number/100 mL. The two parameters indicate that the products can be used 
and consumed for 15 days after production. Conclusion: Dodol and stick milk can be produced as traditional foods, and 
these products can be saved until 15 days.
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INTRODUCTION

Milk is a source of protein. In addition to protein, milk has 
some essential content that is needed by the body. The chemical 
composition includes protein and fat in the milk of 3.43% and 
4.28%.[1] According to Ayub et al.,[2] reported that milk has 
protein and fat content in of 3.5–3.8% and 6.98–7.35%. Milk 
also contains inorganic minerals. Inorganic mineral occurs in 
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milk as inorganic ion and salt.[3] The high content of protein 
and fat encourages to make product diversification of milk 
dairy products. Kariuki et al.[4] reported that a diversification 
of dairy products to increase the product value rather than 
pure fresh milk (raw fresh milk).

The product diversification of milk dairy cows can be 
created such as yogurt, bread, and cheese. This product 
diversification has the contribution of the informal sector 
in the growth and development of the country.[4] The 
product diversification is necessary to control the quality 
products. In general, product diversification can be tested 
the pathogenic bacteria count.[5] Bacterial contaminants in 
the milk product be used to test and control the product 
quality such as Salmonella spp., Escherichia coli, Listeria 
monocytogenes, and Staphylococcus aureus,[5,6] but it also 
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is testing Coliform[6] and total plate count (TPC) or total 
bacterial count.[7,8]

The quality products of dodol milk and stick milk are tested 
the bacterial count in product. The bacterial analysis in 
diversification of milk dairy product as dodol and sticks was 
observed ther coliform and TPC. For this reason, Doyle et al.[8] 
reported that the increase of bacteria count indicates the decrease 
of product quality. The processing of milk into dairy products as 
dodol and stick is an increase the sale value of milk and can make 
some good product. The cow’s milk can be processed to refined 
products such as pasteurized milk, yogurt, bread, and cheese. 
Akweya et al.[9] reported that 18% of pasteurized milk demand 
in Garissa town and fermented products such as sour milk and 
yogurt demand in Garissa town by 31% and 20%. This result 
shows that the milk can be processed to product diversification 
as potential in the market.

MATERIALS AND METHODS

Preparation of Milk Dodol

600 mL of cow’s milk is heated and stirred for 15–20 min 
until boiling (Formula 1). Then, 30 g tapioca flour and 100 g 
glutinous rice flour mixed in 400 mL of milk (Formula 2). 
Formula 2 is inserted into Formula 1 and added sugar while 
stirring. The batter is heated and stirred until the batter is not 
sticky. After that, put the batter to be wrapped. Then, dodol 
milk product is tested the TPC value and its coliform.

Preparation of Milk Stick

350 g wheat flour and 50 g maizena flour and salt were mixed 
until homogeneous. Then, 50 g butter and 1 egg were added 
and stirred. After that, it is made of sphere dough and it is 
flattened using pressing tool. The flat dough be cut lengthwise 
and fried until the color product has golden yellow. Then, 
stick product is tested the TPC value and coliform numbers.

RESULT

The milk was mixed into dodol and stick product given the 
good of product quality and good taste. The dodol and stick 
products [Figure 1] were produced with the method as shown 
in Figure 2.

The product was controlled and determined the bacterial 
contaminant. The result showed that the dodol and stick milk 
has good quality because it has not bacterial contaminant 
[Table 1].

DISCUSSION

In this study, product diversification was made as dodol and 
stick. The product is traditional food from Indonesia. According 

to Chuah et al.,[10] reported that dodol is a traditional food 
that is very potential to be commercialized and marketable. 
Therefore, this study developed dodol and sticks product with 
the addition of cow’s milk in the product. The cow’s milk has 
low fat and high protein that are needed by the human body. 
The other reason is that the milk can improve and give the 
taste and product quality [Figure 1]. The processing of dodol 
modifications was made by Malawat and Hidayah[11] which 
made the dodol by adding 5% concentration of brown sugar 
and cassava ratio at 80:20%. In addition, reference[12] about 
dodol modification with adding the stabilized rice bran with a 
concentration of 10–40% and it has resulted in increasing of 
the minerals, vitamins, and dietary fiber in the product. The 
fiber content was increased in dodol, because the fiber content 
in dodol is nothing. This is consistent with those reported by 
Chuah et al.,[10] who reported that traditional dodol has fiber 
content which is not traceable.

Figure 1 shows that the diversification product of dodol milk 
and sticks milk was produced. Dodol milk is made from a 
mixture of cow’s milk, glutinous rice flour, tapioca flour, 
and sugar. Dodol was produced using two batters. The first 
batter containing cow’s milk (42% of the total component) 
is heated, while second dough contains glutinous rice flour 
(1%), tapioca starch (7%), sugar (22%), and milk (28%). The 
manufacture process of stick milk has different in the material 
composition, type of material, and also the manufacturing 
process. The material composition for producing the sticks 
milk also contain corn starch (11%), wheat flour (78%), 
butter (11%), 1 egg, and salt to taste. Dodol milk and sticks 
milk were produced using the simple process [Figure 2]. 
Dodol milk and stick milk product have the opportunity to 
improve the sale value and potential product for business. 
The products diversification must be analyzed to give food 
safety and to control the product quality.

Figure 1: Product diversification of milk ingredients: (a) Dodo milk, 
(b) stick milk produced in Hargobinangun, Sleman, Yogyakarta, 
Indonesia

Table 1: Parameters of diversification of milk product 
from Hargobinangun, Sleman, Yogyakarta, Indonesia

Food 
product

Parameter of product quality
TPC (CFU/g) Coliform test (MPN/100 mL)

Dodol milk 0.1×104 <3
Stick milk 0.3×104 <3

TPC: Total plate count, CFU: Colony-forming unit, MPN: Most 
probable number
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Analysis of product diversification such as dodol milk and 
stick milk was conducted by TPC and coliform test. The TPC 
is a quantitative analysis of bacterial contaminants in foods 
or beverages. This TPC cannot be used as indicators of food 
security because this test is a general analysis and there is no 
correlation with the presence of pathogens or reviews their 
toxins, but TPC can also be used as an indicator of quality in 
the appropriate context.[13] The number of microbes in a food 
product must be known because it has a minimum limit of 
microbial contaminants. Analysis of a number of microbes 
is used to determine risks to consumers and indicators of 
product quality.[14] TPC testing can be used as verification 
of the production process and the acceptance of a product. 
Besides TPC test, the coliform test is a method used to 
determine the number of bacteria such as the thermotolerant 
coliforms and bacteria of fecal origin, as well as some bacteria 
that may be isolated from environmental sources.[14,15] In 
general, Escherichia, Klebsiella, Enterobacter, Serratia, 
Citrobacter were classified in coliform Bacili.[5,16] The 
presence of coliform bacteria indicates the poor of product 
quality and bad handling. Therefore, the TPC and coliform 
test can be used for analysis the final product and a product 
does not contain E. coli. The parameters are used in the first 
stage in product quality analysis so that the product is safe for 
consumption and marketable.

Results of microbial analysis on the quality of dodol milk and 
stick milk have a TPC value of 0.1 × 104 forming colonies 
unit (CFU)/g and 0.3 × 104 CFU/g [Table 1]. The result in this 
research showed that TPC value of dodol milk was lower than 
stick milk product. So, dodol milk and stick milk was categorized 
in safe food and acceptable food. This reason was reported by 
NSW Food Authority[17] that the food Grade A as good food has 

standard plate count <104 and acceptable food has standard plate 
count <106. According to reference,[18] they classify that the food 
with TPC value <104 is an acceptable food.

The analysis of product quality from dodol milk and sticks milk 
also showed So, dodol milk and stick milk was categorized in 
safe food and acceptable food. This result can be interpreted 
based on Table 2, which is the MPN interpretation of bacterial 
number in the product. Interpretation of coliform test was 
done in three types of concentration, i.e., 10, 1, and 0.1 mL. 
The MPN interpretation of bacterial number in a product can 
be viewed according to Table 2.

The interpretation from Table 2 is based on the results of 
the analysis of coliform from three different concentrations. 
It showed that dodol milk and sticks milk product do not 
indicated the presence of coliform bacteria contamination. 
According to Falomir et al.[20] also reported that the value of 
<3 coliforms/g as an indication that the presence of coliform 
bacteria under the detection limit. The results of this research 
reported that dodol milk and sticks milk can serve and be 
eaten food until 15 days after production.

CONCLUSION

According to Falomir et al.[20] also reported that the value of 
<3 coliforms/g as an indication that the presence of coliform 
bacteria under the detection limit. The TPC number from 
dodol milk and stick milk product is 0.1 × 104 CFU/g and 0.3 
× 104 CFU/g, respectively. The result of this research has the 
coliform number of <3 MPN/100 mL.

Figure 2: Diversification process from milk cow: (a) Dodol milk, (b) stick milk was produced from Hargobinangun, Sleman Yogyakarta, 
Indonesia
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