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Abstract 

Pasteurized cow’s milk stalls with the concept of street vendors become one of the culinary tourism 
destinations in Surakarta City. Sanitary and hygiene efforts are sometimes difficult to be handled for micro, 
small and medium enterprises (MSMEs) such as street vendors, and milk adulteration is likely to occur. This 
study aimed to evaluate the physico-chemical and microbiological quality of pasteurized cow’s milk sold 
at street milk stalls in Surakarta City. Samples were obtained from 30 milk stalls across five sub-districts 
in Surakarta City with 2 replicates. Parameters observed included physical properties (alcohol, pH, acidity, 
and density), chemical composition (moisture content, dry weight, fat, and protein) and microbiological 
quality (Total Plate Count and Enterobacteriaceae). Analysis of data was carried out using analysis of variance 
(ANOVA) unidirectional pattern, followed by Duncan’s new Multiple Range Test (DMRT) to evaluate 
differences in quality between shops. The results showed the mean of each physical parameter were alcohol 
negative; pH 6.67; acidity 0.12%; and density 1.0219 kg/l. The average chemical composition of pasteurized 
milk was : 91.83% moisture content; 1.88% fat; 6.30% lean dry weight; and 2.05% protein. Meanwhile, on 
microbiological parameters, the average TPC was 4.46 log CFU/ml and Enterobacteriaceae was 0.41 CFU/ml. 
The results showed that the pasteurized milk between the stalls showed a very significant difference (P<0.01) 
on all physico-chemical and microbiological parameters tested except the alcohol parameter (P>0.05). The 
conclusion of this study is that pasteurized milk sold by Surakarta street vendors is safe for consumption due 
to low microbiological values, but was not within the standard of nutritional requirements according to SNI 
and the best physico-chemical.
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Introduction

Cow’s milk is a livestock product that is 
highly favored by the public due to its complete 
essential nutrient content, including 3.5% 
protein, 3% fat, 5% lactose, 1.2% minerals, and 
vitamins (Muehlhoff et al., 2013; Zebib et al., 
2023). The high nutritional and water content 
(88%–90%) in milk makes it a perishable food, 
thus creating a favorable environment for the 
growth of microorganisms (Karmaker et al., 
2020; Priyanto et al., 2021). To prevent milk 

spoilage, further handling such as pasteurization 
is required. Pasteurization is a milk processing 
method involving heat treatment that is 
commonly applied because it is relatively simple 

Figure 1. Challenges in Surakarta’s Fresh Milk Stalls
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in terms of equipment and procedure, and it 
is effective in slowing down and eliminating 
spoilage and pathogenic microbes (Smigic et 
al., 2012; Andriani et al., 2021).

Surakarta City has diverse culinary potential, 
one of which is fresh milk stalls operating under 
street tent setups that sell pasteurized milk at 
affordable prices. Hygiene and sanitation efforts 
are often difficult to implement by MSME actors 
such as street vendors due to limited selling 
facilities and a lack of sufficient knowledge 
(Rosales et al., 2023). Moreover, milk 
adulteration using economically advantageous 
substitute ingredients is highly likely to occur 
at the street vendor level (Anindita and Soyi, 
2017; Nyokabi et al., 2021). In addition, the 
implementation of pasteurization at the Micro, 
Small and Medium Enterprises (MSME) 
level remains conventional, relying on simple 
equipment, which often leads to imperfect 
pasteurization processes and becomes a major 
source of post-pasteurization contamination 
(Griffiths, 2010). Figure 1 show the challenges 
in Surakarta's Milk Stalls.

The assurance of milk safety has become 
a public demand along with the increasing 
awareness of food health. Given the importance 
of supervision and quality assurance of fresh milk 
quality, this study was conducted to evaluate the 
physico-chemical and microbiological quality 
of pasteurized milk sold in street-side milk 
stalls in Surakarta City. The objectives of this 
study are to evaluate the physico-chemical and 
microbiological quality of pasteurized milk and 
to determine the differences in physico-chemical 
and microbiological quality among street-side 
milk stalls in Surakarta City.

Material and Method

Sampling
Pasteurized milk samples were collected 

from 30 milk stalls located across five districts 
in the city of Surakarta (Banjarsari, Mojosongo, 
Pasar Kliwon, Serengan, and Laweyan). The milk 
samples consisted of plain pasteurized cow’s 
milk without added sugar, flavorings, or ice. The 
milk was purchased in the evening between 6:00 
PM and 8:00 PM local time (Western Indonesia 
Time). Each sample consisted of 500 ml of 

milk, transported in a cooler box maintained 
at a temperature of 1–4 °C using ice gel, and 
immediately delivered to the laboratory with an 
estimated travel time of approximately 3 hours. 
Laboratory testing, which included physical, 
chemical, and microbiological analyses, was 
conducted the following day.

Physico-chemical Analysis
Physical analysis included alcohol 

testing using 70% alcohol (Suranindyah et 
al., 2015), pH testing using a digital pH meter 
(Hadiwiyoto, 1994), acidity testing using the 
titration method (AOAC, 1990), and density 
testing using a lactodensimeter (Suranindyah et 
al., 2015). Chemical analysis included testing 
for dry weight and moisture content determined 
by drying the sample at 105°C until a constant 
weight was achieved (Syamsi et al., 2018), 
fat content testing determined by the Babcock 
method, and protein content testing using the 
Macro-Kjeldahl method (Sudarmadji, 1997).

Microbiological Analysis
Microbiological analysis included Total 

Plate Count testing referring to SNI (2008) 
using serial dilutions and inoculated on Plate 
Count Agar (PCA), and Enterobacteriaceae 
testing referring to SNI (2008) using Violet Red 
Bile Glucose (VRBG) agar medium.

Data Analysis
The study data were analyzed using descrip-

tive analysis methods. Furthermore, statistical 
analysis of variance (ANOVA) was performed 
using IBM SPSS Statistics 23. If sig nificant 
differences were found, Duncan’s new Multiple 
Range Test (DMRT) would be conduc ted with a 
significance level of 1% (P<0.01).

Result and Discussion

Physical Quality
The physical quality of pasteurized milk 

from street-side milk stalls in Surakarta City, 
including alcohol, pH, acidity, and density, was 
assessed based on the quality level references of 
the Indonesian National Standard No. 01-3141-
2011 concerning the Quality Requirements for 
Fresh Milk, as presented in Table 1.
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Alcohol
The results of the analysis of pasteurized 

milk alcohol test at street vendors in Surakarta 
City showed a negative reaction, namely there 
was no coagulation in the milk sample. This 
result is in accordance with the Indonesian 
National Standard Number 3141 of 2011 
concerning Fresh Milk Quality Requirements 
which states that the milk quality requirements 
in the 70% alcohol test are negative, indicating 
that the milk is still fresh. A negative alcohol 
test indicates that the milk sample is still fresh 
and there has been no lactic acid production by 

bacteria that cause the milk to become sour. This 
is in accordance with the opinion of Sutrisna 
et al. (2014) that curdling in milk indicates 
low milk quality so that it is not suitable for 
consumption because of the possibility that 
the acid content in the milk is high. Based on 
Wiranti et al. (2022), the results of alcohol tests 
are greatly influenced by hygiene and sanitation 
because unclean environmental conditions can 
cause pollution from the livestock themselves, 
humans, milking equipment, and air throughout 
the milk distribution stage, from farmers, 
distributors to milk sellers.

Table 1. Physical quality of pasteurized milk at street-side vendors in Surakarta City

Seller
Parameter

Alcohol ns pH Acidity (%) Density (kg/l)

S1 Negative 6,81 ± 0,03 defgh 0,11 ± 0,00 bcd 1,0242 ± 0,008 cdefg

S2 Negative 7,11 ± 0,08ij 0,07 ± 0,01ab 1,0211 ± 0,002 cdef

S3 Negative 7,17 ± 0,13j 0,07 ± 0,01 abc 1,0214 ± 0,001 cdef

S4 Negative 6,89 ± 0,10efghi 0,12 ± 0,02bcde 1,0209 ± 0,000 cdef

S5 Negative 6,66 ± 0,03 bcde 0,17 ± 0,01efg 1,0278 ± 0,002 defg

S6 Negative 6,65 ± 0,19 bcde 0,15 ± 0,05defg 1,0213 ± 0,004 cdef

S7 Negative 6,65 ± 0,01 bcd 0,13 ± 0,01cdef 1,0202 ± 0,000 bcd

S8 Negative 6,95 ± 0,03 hi 0,10 ± 0,01 abcd 1,0240 ± 0,001 cdefg

S9 Negative 6,88 ± 0,01 defghi 0,11 ± 0,01 bcd 1,0198 ± 0,000 bcd

S10 Negative 6,75 ± 0,24defgh 0,14 ± 0,06 defg 1,0296 ± 0,007 efg

S11 Negative 6,84 ± 0,14defgh 0,11 ± 0,01 bcd 1,0207 ± 0,001 cde

S12 Negative 6,88 ± 0,03 defghi 0,11 ± 0,01 bcd 1,0224 ± 0,000 cdefg

S13 Negative 7,19 ± 0,02j 0,05 ± 0,02 a 1,0122 ± 0,006ab

S14 Negative 6,92 ± 0,01ghi 0,10 ± 0,00 bcd 1,0177 ± 0,002 bc

S15 Negative 6,84 ± 0,06defgh 0,11 ± 0,01 bcd 1,0174 ± 0,001bc

S16 Negative 6,66 ± 0,28 bcde 0,14 ± 0,01 defg 1,0245 ± 0,003 cdefg

S17 Negative 6,40 ± 0,00 a 0,19 ± 0,00 g 1,0093 ± 0,006a

S18 Negative 6,50 ± 0,00 abc 0,17 ± 0,01 efg 1,0060 ± 0,000a

S19 Negative 6,91 ± 0,01fghi 0,10 ± 0,01 bcd 1,0251 ± 0,002 cdefg

S20 Negative 6,39 ± 0,01a 0,19 ± 0,01 fg 1,0305 ± 0,000 g

S21 Negative 6,93 ± 0,03 ghi 0,12 ± 0,01 bcde 1,0230 ± 0,001 cdefg

S22 Negative 6,67 ± 0,01 bcdef 0,15 ± 0,01 defg 1,0283 ± 0,003 defg

S23 Negative 6,44 ± 0,07 ab 0,17 ± 0,02 efg 1,0189 ± 0,001 bc

S24 Negative 6,77 ± 0,01defgh 0,12 ± 0,01 bcde 1,0231 ± 0,002 cdefg

S25 Negative 6,70 ± 0,00cdefg 0,12 ± 0,00 bcde 1,0213 ± 0,002 cdef

S26 Negative 6,80 ± 0,13defgh 0,12 ± 0,03 bcde 1,0297 ± 0,001 fg

S27 Negative 6,64 ± 0,01 bcd 0,15 ± 0,01defg 1,0244 ± 0,000 cdefg

S28 Negative 6,73 ± 0,06cdefgh 0,12 ± 0,01 bcde 1,0202 ± 0,004 bcd

S29 Negative 6,78 ± 0,01defgh 0,13 ± 0,00cdef 1,0280 ± 0,003 defg

S30 Negative 6,89 ± 0,02efghi 0,10 ± 0,00 bcd 1,0239 ± 0,002 cdefg

Average Negative 6,78 ± 0,21 0,12 ± 0,03 1,0219 ± 0,006

SNI Negative 6,3-6,8 0,1-0,26 Min 1,027

Description: a,b,c,d,e,f,g,h,I,j Different superscripts in the same column indicate a highly significant difference (P<0.01). 
ns non-significant
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pH
The results of pH quality analysis showed 

that 13 out of 30 street milk stalls did not 
meet the quality standards for fresh milk, 
as the pH values exceeded 6.80. According 
to the Indonesian National Standard (SNI) 
Number 3141 of 2011 concerning the Quality 
Requirements for Fresh Milk, high-quality milk 
should have a pH ranging from 6.3 to 6.8. The 
elevated pH levels are suspected to be caused 
by adulteration through the addition of certain 
substances that can stabilize the milk’s pH. 
This is in line with the statement by Zebib et 
al. (2023), which suggests that an increase 
in milk pH may result from the addition of 
various adulterating agents. The addition of 
20% water to milk can increase its pH value to 
6.72 (Memon et al., 2018). In addition to water, 
neutralizing agents are sometimes added to 
milk to extend its shelf life. This is consistent 
with the statement by Zagorska and Ciprovica 
(2013), who reported that the addition of 
sodium bicarbonate at a concentration of 0.1% 
can raise the pH value of milk to above 7. The 
addition of sodium bicarbonate can prevent milk 
spoilage by neutralizing the increase in lactic 
acid content (Gondim et al., 2015; Singh and 
Gandhi, 2015; Chakraborty and Biswas, 2018). 
However, the consumption of milk containing 
carbonate/bicarbonate used to neutralize pH and 
acidity can pose health risks to consumers, such 
as gastritis, diarrhea, colitis, and electrolyte 
imbalances (Barham et al., 2014).

Acidity
Acidity is one of the indicators of milk 

quality, reflecting its freshness, microbial 
activity, taste, and shelf life under various storage 
temperatures (Ziyaina et al., 2018; Karmaker 
et al., 2020). According to the Indonesian 
National Standard (SNI) Number 3141 of 2011 
concerning the Quality Requirements for Fresh 
Milk, the acidity of fresh milk ranges from 
0.10% to 0.26%. The average acidity test results 
of pasteurized milk sold by street vendors in 
Surakarta met the established standards and were 
deemed suitable for consumption. Nevertheless, 
three out of thirty samples (10%), they are 
samples S2, S3, and S13, showed acidity levels 
below 0.1%. The low acidity may be attributed 

to adulteration with excessive amounts of 
water, as indicated by the moisture content of 
the three samples, which exceeded 92.5%. 
This is consistent with the findings of Lai et 
al. (2016), who stated that high water content 
in milk samples can reduce the precipitation 
of tricalcium phosphate, resulting in a lower 
titratable acidity value. Acidity is inversely 
related to pH value, meaning that when the pH 
value decreases, the acidity level increases, and 
vice versa (Fauziah et al., 2020). The pH values 
of the three samples were high, exceeding (>) 
7, which contributed to the low acidity levels 
of the milk samples from the street vendors in 
Surakarta.

Density
Density is used to determine milk quality 

based on dry matter content. The density values 
of pasteurized milk from street-side stalls in 
Surakarta City showed that the average density 
of the pasteurized milk samples (P<0.01) was 
below the minimum value of the Indonesian 
National Standard Number 3141 of 2011 
concerning the Quality Requirements for Fresh 
Milk, which is a minimum of 1.027 kg/l, and 
only six out of thirty samples (20%) were within 
the normal SNI range. The low-density values 
in the street milk stalls may be caused by the 
addition of water. The addition of water can 
reduce the density of milk (Finete et al., 2013). 
According to Memon et al. (2018), the addition 
of 20% water can decrease the density of milk 
to 1.024 kg/L. There are several factors that 
contribute to the low density of cow’s milk, 
including livestock factors (such as breed and 
stage of lactation), diseases like mastitis, the 
type of animal feed, and adulteration, such as 
the addition of water (Gwandu et al., 2018). 
The quality requirement for milk density at the 
Agro Niaga Cooperative in Jabung Sub-district, 
Malang Regency, is 1.024 kg/L, which is 
below the standard value set by the Indonesian 
National Standard (SNI) (Utami et al., 2014). 
In addition, low milk density values (<1.027 
kg/L) have been found throughout the supply 
chain in Indonesia, including among farmers, 
cooperatives, and retail vendors (Anindita and 
Soyi, 2017; Wulandari et al., 2017; Syamsi et 
al., 2018). The milk supply chain in Indonesia 
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involves many stakeholders and diverse handling 
practices for milk products, which increases the 
risk and potential for adulteration (Arwani et al., 
2018).

Chemical Quality
The chemical quality of pasteurized 

milk from street milk stalls in Surakarta City 
including water content, dry weight, fat, and 
protein were assessed based on the quality level 
references of Indonesian National Standard No. 
01-3141-2011 concerning Fresh Milk Quality 

Requirements and Indonesian National Standard 
No. 01-3951-1995 concerning Pasteurized Milk 
Quality Requirements, as presented in Table 2.

Water Content 
The results of the analysis showed 

that there was a difference (P<0.01) in the 
percentage of water content of pasteurized milk 
at street stalls in Surakarta City. The results 
of the water content test at 24 out of 30 street 
milk stalls (80%) showed that the water content 
of the milk did not meet the fresh milk quality 

Table 2.  Chemical quality of pasteurized milk at street stalls in Surakarta City

Seller
Parameter (%)

Water Content Fat Protein 
S1 91,01 ± 0,76 bcde 2,05 ± 0,01efghijk 2,40 ± 0,01 fgh

S2 93,38 ± 0,48 ghi 1,10 ± 0,14 ab 1,96 ± 0,18 bcde

S3 92,62 ± 0,06 efgh 1,50 ± 0,28 abcde 1,91 ± 0,00 bcde

S4 93,32 ± 0,30 ghi 1,35 ± 0,07 abcd 2,20 ± 0,06 efg

S5 89,64 ± 0,57 ab 1,85 ± 0,35 defghij 2,77 ± 0,06 hi

S6 90,58 ± 1,38 bcd 1,50 ± 0,14 abcde 2,11 ± 0,36 cdef

S7 93,08 ± 0,03 fgh 1,80 ± 0,14 defghi 1,74 ± 0,09 bcd

S8 91,90 ± 0,25 defg 1,90 ± 0,14 defghij 2,01 ± 0,20 bcdef

S9 93,06 ± 0,04 fgh 1,65 ± 0,21 bcdefg 1,79 ± 0,00 bcde

S10 89,92 ± 0,76 abc 2,45 ± 0,21 jkl 2,62 ± 0,08 ghi

S11 91,86 ± 0,24 defg 2,05 ± 0,07 efghijk 1,94 ± 0,07 bcde

S12 92,56 ± 0,39 efgh 1,55 ± 0,07 abcdef 1,85 ± 0,14 bcde

S13 94,97 ± 0,75 i 1,00± 0,14 a 1,25 ± 0,09 a

S14 92,30 ± 0,22 defgh 2,30 ± 0,14hijk 1,67 ± 0,08 bc

S15 93,06 ± 0,20 fgh 2,10 ± 0,14fghijk 2,02 ± 0,18 bcdef

S16 91,42 ± 0,10 cdef 1,90 ± 0,28 defghij 2,17 ± 0,06 def

S17 93,82 ± 0,52 hi 1,10 ± 0,14 ab 1,66 ± 0,25 ab

S18 93,59 ± 0,19 ghi 1,20 ± 0,00 abc 1,57 ± 0,09 ab

S19 91,35 ± 0,60 cdef 2,15 ± 0,07ghijk 2,22 ± 0,03 efg

S20 89,56 ± 0,21 ab 2,85 ± 0,07l 2,22 ± 0,25 efg

S21 90,76 ± 0,89 bcd 2,40 ± 0,42 ijkl 2,13 ± 0,18 def

S22 89,54 ± 0,18 ab 2,40 ± 0,00ijkl 2,71 ± 0,17 hi

S23 92,29 ± 1,04 defgh 1,85 ± 0,21 defghi 1,80 ± 0,09 bcde

S24 91,11 ± 0,34 bcde 2,30 ± 0,14hijk 1,93 ± 0,04 bcde

S25 92,15 ± 0,54 defgh 1,20 ± 0,14 abc 1,93 ± 0,16 bcde

S26 89,77 ± 0,27 abc 2,55 ± 0,21kl 2,41 ± 0,00 fgh

S27 91,44 ± 0,11 cdef 1,75 ± 0,07 cdefgh 2,19 ± 0,10 efg

S28 93,60 ± 0,21 ghi 1,20 ± 0,00 abc 1,66 ± 0,08 ab

S29 88,37 ± 0,08a 3,35 ± 0,07m 2,88 ± 0,04 i

S30 92,86 ± 0,98 fgh 1,95 ± 0,21efghij 1,84 ± 0,17 bcde

Average 91,83 ± 1,60 1,88 ± 0,57 2,05 ± 0,38
SNI 88-90% (2) Min. 2,8% (1) Min 2,5% (1)

Description: a,b,c,d,e,f,g,h,I,j,k,l Different Superscripts in the same column shows very real difference (P<0,01)
(1)SNI 3941.1:1995, (2)SNI 3141.1:2011
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standards, namely having a water content value 
of >90%. Based on the Indonesian National 
Standard Number 3141 of 2011 concerning 
Fresh Milk Quality Requirements, the water 
content of milk ranges from 88% to 90%. The 
high water content in pasteurized milk samples 
from street stalls in Surakarta City is thought to 
be caused by the practice of milk adulteration 
by adding water. The addition of water aims 
to increase the volume of milk so that sellers 
obtain higher profits (Swathi and Kauser, 2015). 
This condition has a bad impact if the water 
comes from unclean sources such as water 
sources around farms or open water reservoirs 
that cause pathogen contamination and pose a 
public health risk to consumers (Ameeta et al., 
2017; Nyokabi et al., 2021). Milk adulteration 
with water has been widely reported in many 
developing countries such as Ethiopia (Zebib et 
al., 2023), Pakistan (Barham et al., 2014), China 
and Sudan (Salih and Yang, 2017).

Fat 
Milk fat contains many nutrients that are 

beneficial to humans, such as fat-soluble vitamins 
(A, D, E, and K) and essential fatty acids (Le 
et al., 2015). The results showed that 28 out of 
30 street milk stalls in Surakarta City (93.33%) 
did not meet the milk fat content standards. 
Indonesian National Standard Number 3951 
of 1995 concerning Quality Requirements for 
Pasteurized Milk with a minimum fat content 
of 2.8%. According to Javaid et al. (2009) and 
Lai et al. (2016) that the total fat content in 
milk is caused by genetic factors of dairy cattle, 
feed, season, processing process to the alleged 
occurrence of adulteration. Fat content is lower 
in summer compared to winter milk (Heck 
et al., 2009). Mariana et al. (2016) reported 
that in the long dry season in the highlands 
of Indonesia the quality of milk fat was only 
2.14%. The fat content of pasteurized milk 
products is determined by the condition of the 
raw materials and the accuracy of the processing 
process. Pasteurization using a pasteurization 
machine produces better products compared to 
traditional pasteurization. This is because the 
conditions of the pasteurization machine have 
a more controlled and stable environment, with 
a constant and aseptic heating temperature and 

are closed. In contrast, traditional pasteurization 
causes unstable temperatures, because the heat 
from the gas stove continues to change which 
is influenced by external factors such as wind 
(Arief et al., 2020). The low levels of fat, 
SNF, and specific gravity in different samples 
imply the possibility of water adulteration in 
pasteurized milk (Ahmed et al., 2019).

Protein
The protein content of pasteurized milk in 

street milk stalls in Surakarta City as many as 
26 out of 30 samples (86.67%) showed a protein 
value lower than the Indonesian National 
Standard Number 3951 of 1995 concerning 
Pasteurized Milk Quality Requirements, which 
is a minimum of 2.5%. Milk in street stalls 
experienced a decrease in protein content 
due to the heating process for a long period 
of time until a thin coating appeared on the 
surface of the milk indicating destruction of 
the milk protein. Most sellers pasteurize milk 
from home and reheat it before serving it to 
consumers. Although heating is done using low 
heat, repeated heating treatment for a time not 
specified by the seller can potentially cause 
a decrease in protein content in milk. This is 
supported by the opinion of Alimi (2016) that 
the heating process for a long time can cause loss 
of nutrients such as protein. Heat treatment is 
important in the processing of various products 
in the dairy industry. The pasteurization process 
at the right temperature and time actually only 
causes damage to amino acids in milk protein in 
small amounts (1% to 4%) so that this damage 
does not affect the nutritional composition of 
pasteurized milk (Anema, 2008; Chavan et al., 
2011).

The cow’s milk is composed of two main 
proteins, namely casein at 80% and whey at 20% 
(Gai et al., 2021) which have different levels of 
stability to heat. Unlike casein, whey protein is 
susceptible to heat treatment (Brick et al., 2017). 
Heating these proteins promotes processes such 
as denaturation and aggregation which result 
in structural changes that can lead to loss of 
functionality (Chen et al., 2005). Especially 
immunologically active whey proteins, such as 
lactoferrin and immunoglobulins, are sensitive 
to heat (Zhang et al., 2016). Fang et al. (2017) 
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argue that almost all whey proteins are denatured 
when milk is heated at 95°C for 10 minutes. 
This decrease in protein content in milk can 
be detrimental to milk consumers (Moughan, 
2014).

Microbiology Quality 

The chemical quality of pasteurized milk at 
street stalls in Surakarta City including the Total 
Plate Count (TPC) and Enterobacteriaceae (EB) 
is presented in Table 3.

Total Plate Count
The Total Plate Count (TPC) becomes 

a parameter to measure the total number of 
microorganisms in dairy products (Ismiarti et 
al., 2019). The TPC level in pasteurized milk 
from street milk stalls in Surakarta City showed 
an average value of 4.46 log CFU/ml (P<0.01) 
which meets the TPC level requirements 
according to Indonesian National Standard 
Number 3951 of 1995 concerning Pasteurized 
Milk Quality Requirements, namely a maximum 

Table 3.  Microbiological quality of pasteurized milk at street stalls in Surakarta City

Seller 
Parameter 

Total Plate Count (log CFU/ml) Enterobacteriaceae (CFU/ml)
S1 3,46 ± 0,25 bcd 0 a

S2 3,38 ± 0,08 abcd 1 ± 0,00 ab

S3 3,30 ± 0,04 abc 1 ± 0,00 ab

S4 3,94 ± 0,15 fgh 0 a

S5 3,68 ± 0,28cdefg 2 ± 1 bc

S6 3,92 ± 0,06fgh 0 a

S7 3,73 ± 0,08defgh 0 a

S8 3,68 ± 0,06bcdefg 1,5 ± 0,50 ab

S9 3,29 ± 0,08 ab 0 a

S10 4,04 ± 0,10 gh 0 a

S11 4,85 ± 0,08k 0 a

S12 5,47 ± 0,16 l 2 ± 1 bc

S13 4,61 ± 0,25 jk 0 a

S14 5,62 ± 0,11 l 2,5 ± 0,50 c

S15 3,47 ± 0,21 bcd 0 a

S16 3,52 ± 0,05 bcde 0 a

S17 3,07 ± 0,11 a 0 a

S18 3,90 ± 0,04efgh 0 a

S19 4,06 ± 0,11 gh 0 a

S20 4,12 ± 0,04 hi 0 a

S21 4,02 ± 0,08 fgh 0 a

S22 3,98 ± 0,11 fgh 0 a

S23 4,75 ± 0,05jk 1 ± 0,00 ab

S24 3,66 ± 0,08 bcdefg 0 a

S25 4,47 ± 0,06 ij 1 ± 0,00 ab

S26 3,75 ± 0,06 defgh 0 a

S27 5,77 ± 0,08 l 0 a

S28 3,62 ± 0,16 bcdef 1 ± 0,50
S29 5,51 ± 0,15 l 0 a

S30 4,46 ± 0,04 ij 0 a

Average 4,46 ± 0,04 0,41 ± 0,70
SNI 4,48(1) 10(2)

Description: a,b,c,d,e,f,g,h,I,j Different superscripts in the same column showed the real difference (P<0,01)
(1)SNI 3941.1:1995, (2) The Serbian Rulebook on food hygiene requirements
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of 4.48 log CFU/ml (3x104 CFU/ml). The 
average TPC value of pasteurized milk samples 
show the right sanitation quality according to the 
provisions, this occurs because the pasteurization 
temperature treatment is correct and the milk 
is reheated before being served to consumers. 
Pasteurization of fresh milk is carried out so that 
milk is safe for consumption and has a long shelf 
life by reducing the content of microorganisms 
in milk, especially pathogenic microbes and 
preventing foodborne diseases (Quigley et al., 
2013; Ritota et al., 2017). Heat treatment of 
milk can reduce the population of psychotropic 
and mesophilic microbes (Andriani et al., 2021).

Figure 2. Bacterial colony growth (red arrow) on PCA media

However, seven out of thirty samples 
(23.33%) had TPC values   above the maximum 
standard of less than 4.48 log CFU/ml. 
Pasteurized milk no longer contains pathogenic 
microorganisms because it has gone through 
a heating process, but post-pasteurization 
contamination can occur after processing and 
packaging (Figure 2). The location of the street 
milk stalls is on the side of a major road and 
the milk heating process is carried out openly 
without using a cover to protect the milk so that 
dirty and dusty floors can be a source of indirect 
contamination of post-pasteurized milk. Omemu 
and Aderoju (2008) argue that food sellers often 
cook some of the food beforehand, prepare it, 
and reheat it before serving it to consumers. 
This final cooking stage is often not enough to 
destroy existing microbes.

Likewise, data found in the study of Yadav 
et al. (2014) seven out of ten (70%) pasteurized 
milk from street stalls in Prayagraj, India were 

contaminated by pathogenic bacteria such as 
E. coli (40.85%), S. aureus (28.57%), S. typhi 
(14.28%), and P. aeruginosa (14.28%). The high 
TPC value in fresh milk raw materials allows 
the pasteurization process not to run optimally. 
These results are supported by research by 
Arjadi et al. (2017) which shows that fresh milk 
obtained from farmers, loopers and cooperatives 
in Boyolali has a high TPC value so that it does 
not meet the SNI for fresh milk, which is <1x106 
CFU/ml.

Enterobacteriaceae 
Enterobacteriaceae (EB) is an indicator of 

enteric microbial contamination and an effective 
measure for environmental sanitation programs 
(Buchanan and Oni, 2012). The level of EB 
in pasteurized milk from street milk stalls in 
Surakarta City is in accordance with the standards 
of the Serbian Regulation Book on food hygiene 
requirements, the number of Enterobacteriaceae 
in pasteurized milk is <10 CFU/ml (Figure 3). 
The low number of EB in pasteurized milk from 
street milk stalls in Surakarta City indicates 
the implementation of proper sanitation, 
especially in the pasteurization process. Owen 
et al. (2010) explained that EB can be easily 
removed from the production environment with 
proper pasteurization processes. Therefore, the 
presence of EB in heat-treated dairy products 
generally indicates a problem with process 
hygiene, such as inadequate heat treatment or 
post-process contamination from raw materials 
or the environment. EB testing is a more 
comprehensive indicator of the hygiene status of 
dairy products and processing environments than 

Figure 3.  Enterobacteriaceae colony growth (red arrow) on 
VRBG agar media
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coliform testing because it can detect a broader 
set of organisms representing taxonomically 
consistent groups, including Salmonella that 
cannot be detected by coliform testing (Hervert 
et al., 2016; Knezevic et al., 2021).

Conclusion 
Based on the results of the study, it can be 

concluded that of the 30 samples tested, the milk 
stalls in sample 5, sample 10, and sample 22 has 
the best physico-chemical and microbiological 
quality even though it has not been able to meet 
the minimum standard of fat content according 
to SNI. Thus, pasteurized milk in street milk 
stalls in Surakarta City is safe for consumption 
because of its low microbiological value, but has 
not met the nutritional requirements according 
to SNI.
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