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Abstract 

One of drinks with high nutritional value and good for health is milk kefir. The advantage of milk kefir 

compared to yogurt (another fermented beverage) they are richer with  probiotics. Goat's milk kefir 

contains more nutrients than cow's milk. To increase the production of sweet star fruit plants, the 

innovation of kefir milk drink combined with sweet star fruit juice and red ginger juice can be used as an 

alternative health drink that can increase body immunity. Each ingredient has the same benefits such as 

having antioxidant, antibacterial, anti-inflammatory, antiviral and immunomodulatory activities. In this 

study, researchers wanted to know the microbiological quality of the combination of milk kefir, sweet 

star fruit Juice and red ginger. The study was conducted from February to May 2021. Microbiological tests 

carried out were Methylene blue test, MPN test and total plate count test. The research design used a 

completely randomized design which focused on one factor, namely the concentration of red ginger 

extract (control concentration 0%, 4.5%, 6%, 7.5%). This experiment was used with replicas 3 times. The 

results showed that kefir fermented goat milk with the addition of sweet star fruit juice and ginger juice 

was good for consumption, namely in treatment group 1 (containing 20% star fruit juice and 4.5 percent 

red ginger juice).  
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Introduction 

Kefir milk is a fermented milk product that 

utilizes the activity of Lactic Acid Bacteria (LAB), 

yeast, and acetic acid bacteria[1,2]. Kefir milk has 

been known in the Middle East for many years. 

This drink originated from the Caucasus 

mountains in the former Soviet Union, Central 

Asia, and has long been consumed by people at 

that time. The term "Kefir" is taken from the 

Turkish language, Kef (Keyif), which refers to 

goodness, fitness, and health [3,4]. The content of 

kefir milk compared to other fermented milk, 

such as yogurt, has been proven to have more 

benefits as well as nutrition and higher 

nutritional value. Kefir milk is thinner and yogurt 

is softer [5,6]. The milk ingredients that can be 

processed originate from goats and cows. 

Several studies have revealed that goat's milk is 

superior to cow's milk and has distinctive sensory 

characteristics, such as a strong goat aroma 

originating from short-chain fatty acids [7,8]. While 

the ingredient "Kefir" is a natural probiotic that 

contains vitamins, minerals and essential amino 

acids that help in healing and maintaining body 

functions. In addition, it also contributes to 

immunomodulatory, antibacterial, antitumor, 

healing of metabolic diseases, tuberculosis, and 

digestive tract diseases [9,10]. The weakness of 

goat kefir milk is due to its pungent aroma and 

less sweet taste, so many people are not 

interested in consuming it [11,12]. 

Currently, in Indonesia, many researchers are 

developing herbal drinks and natural ingredients 

as processed food and health drink products as 

well as boosting immunity. These ingredients can 

originate from the fruits and spices [13,14]. 

However, the use of these natural materials can 

increase the number of commodities in an area. 

One of the areas in Indonesia that has the 

potential for this natural product is the 

Tulungagung-East Java area, especially in 

Moyoketen, which is known as a producer of 

sweet star fruit cultivation [15][16]. Sweet star fruit 

contains many nutrients and benefits, including 

antioxidant and antibacterial activity. The 

nutritional content of star fruit can be used as a 

prebiotic and nutritional supplement for the 

normal flora in the body. If star fruit is mixed with 

kefir milk, it adds freshness, increases 

antioxidants, and increases the sale value [3,17]. 

Some species are also being studied for their 

properties that can boost the body's immune 

system, one of which is red ginger. The content 

of red ginger is that there are high antioxidant 

compounds, anti-inflammatory, anticancer and 

also antibacterial. Recently, several studies have 

stated that adding spices such as ginger to milk 

can be used as a natural preservative for the 

structure of milk, can saving the quality of the 

milk. Therefore, researchers wanted to 

determine the quality of the combination of kefir 

milk compounds with starfruit juice and red 

ginger extract in vitro[18,19]. 

Based on the background above, the researcher 

wanted to know the effect of the combination of 

kefir milk with starfruit juice and red ginger 

extract on health. The purpose of this study was 

to provide information on the bacteriological 

quality of the combination of kefir milk with 

belimbing fruit juice and red ginger juice. 

Experimental Section 

Materials 

The materials used were goat milk from goat 

breeders in Pakel-Tulungagung Village, 

Belimbing fruit from Belimbing Tourism 

Moyoketen-Tulungagung, red ginger, starter, 

skimmed milk, distilled water, ethanol, NA media, 

SDA media, MRSA media, NaOH, HCl 0.9% NaCl 

KI, Amylum, KIO3, H2C2O4, methylene blue, and 

Gram paint. 

Instrumentation 

The tools needed for this research were a petri 

dish, beaker glass, stir bar, aluminum foil, filter 

paper, jar, oven, incubator, spirit lamp, 

measuring flask, Erlenmeyer, balance, 

electric/gas stove, magnetic stirrer, pH, shaker 

rotator, centrifuge, and viscometer. 

Procedure 

Milk reduction test with Methylene blue 

The reductase test was used to estimate the 

number of bacteria in milk using Methylene Blue 

(MB) substance. The function of MB is to give milk 
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a blue color because of the ability of bacteria to 

reduce milk. The faster the reduction time, the 

greater the number of bacteria in the milk 

(Kuswiyanto, 2016). In this study, 15 test tubes 

were used: positive control tube 1 (goat milk + 

20% starfruit juice + 0% ginger without MB, tube 

2 containing kefir milk + 20% starfruit juice + 0% 

ginger + MB, tube 3 containing kefir milk + 20% 

star fruit juice + 4.5% ginger + MB, tube 4 

containing kefir milk + 20% starfruit juice + 6% 

ginger + MB, tube 5 containing kefir milk + 20% 

starfruit juice +7, 5% ginger + MB. Repeat 3 times. 

Color change was observed every 1–8 h. 

Most probability number (MPN) test 

MPN was assessed based on the estimated 

growth unit (GU) or colony-forming unit (CFU). 

There were three types of variances in the MPN 

test: Variety 5.1.1, Variety 5.5.5, and Variety 3.3.3. 

In the study using Variety 5.1.1, the test materials 

were processed. Several MPN tests include 

estimator, reinforcement, and complementary 

tests [20]. 

Total plate count (TPC) test 

The Total Plate Count (TPC) test was used to 

count the number of microorganisms 

(bacteria/mold/yeast) in a 1 ml sample or 1 g 

sample. The principle of this examination was to 

directly inoculate the sample in ml/gram which 

was incubated for a certain and appropriate time; 

then, the number of colonies was counted 

visually [20]. 

Results and Discussions 

Milk reduction test with Methylene blue 

Based on the results of these observations, it is 

known that the quality of kefir milk is good in the 

absence of treatment, and there is treatment 

that shows the same results. In the first hour until 

the seventh hour it is clear that the clear blue and 

white color at the bottom of the tube is due 

uneven mixing of the samples. Then, only after 

the eighth hour did the blue color start to fade. 

 

Tabel 1. Methylene blue reduction test results. 

Sample 
Initial 

state 

Color Change (hours) Milk 

Quality 
1 2 3 4 5 6 7 8 

control Blue Blue Blue Blue 

with a 

bit of 

white at 

the 

bottom 

of the 

tube 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Off blue 

with 

basic 

white 

Well 

Done 

45% Blue Blue Blue Blue 

with a 

bit of 

white at 

the 

bottom 

of the 

tube 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Off blue 

with 

basic 

white 

Well 

Done 

60% Blue Blue Blue Blue 

with a 

bit of 

white at 

the 

bottom 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Like the 

3rd hour 

Off blue 

with 

basic 

white 

Well 

Done 
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Tabel 2. Average MPN test results. 

Group 

MPN 

Value 

(cfu/ml) 

Value Standard 

K 0 ≤3 

P1 0 ≤3 

P2 0 ≤3 

P3 0 ≤3 

 

Tabel 3. Average BAL and kefir TPC values. 

Group R1 R2 R3 Average STDEV 

K 2.181 2.231 2.225 2.212 0.022 

P1 2.103 2.1 2.103 2.102 0.001 

P2 1.827 1.855 1.827 1.836 0.013 

P3 1.329 1.344 1.329 1.334 0.007 

 

In accordance with milk quality standards. the 

results of the above research included high-

quality types of processed milk [10]. This is in line 

with the research of Lindawati (2015) and 

Pradana (2018) which states that the growth of 

pathogenic bacteria will be inhibited by LAB 

which is acidic so that the pathogenic bacteria 

unable to grow for a long time (I Putu Esa 

Pradana. Sri Sinto Dewi. 2014; S. A. Lindawati. N. 

L. P. Sriyani. M. Hartawan. 2015). 

Most probability number (MPN) test 

The following is Table 2. The average results of 

the Most Probability Number (MPN) Test. Based 

on Table 2 it is known that the MPN values in all 

groups are declared 0 and according to the MPN 

standard ≤3. 

Total plate count (TPC) test 

BAL total plate count (TPC) test 

Based on Table 3. it is known that the lowest 

number of TPC BAL results was in treatment 

group 3 (P3). namely the kefir milk sample that 

received an additional 20% starfruit juice and 7.5 

red ginger. The highest number was in the 

control group (K). where only kefir milk without 

the addition of star fruit juice or ginger juice was 

used. The normal distribution for each group was 

set at p>0.05. In this study. ginger extract did not 

significantly affect LAB activity. even though 

there was a decrease in the amount of LAB. 

 

of the 

tube 

75% Blue Blue Blue 

Blue 
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bit of 

white at 
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bottom 

of the 

tube 

Like the 

3rd hour 

Like the 

3rd hour 
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3rd hour 
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Figure 1. Graph of TPC BAL (Lactic Acid Bacteria) test results in CFU units. 

 

Tabel 4. Average kefir TPC values. 

Group R1 R2 R3 Average STDEV 

      

K 0.394 0.42 0.375 0.396 0.018 

p1 0.394 0.387 0.402 0.394 0.006 

p2 0.398 0.388 0.379 0.388 0.007 

p3 0.392 0.368 0.389 0.383 0.011 

 

 

Figure 2. Graph of Kefir TPC test results. 

 

Kefir total plate count (TPC) test 

Based on Table 4. it is known that the lowest 

number of Kefir TPC results was in treatment 

group 3 (P3). namely the kefir milk sample that 

had received an additional 20% starfruit juice and 

7.5 red ginger. And the highest number was in 

the control group (K) where it was only kefir milk 

without the addition of star fruit juice or ginger 

juice. The amount of kefir around 2.7%. The 

normal distribution for each group was set at p> 

0
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0.05. In this study. we found that ginger extract 

did not significantly affect the activity of Kefir 

bacteria. even though there was a decrease in the 

amount of Kefir. 

Conclusions 

The results of the quality test of fermented goat's 

milk with the addition of starfruit juice and ginger 

juice were obtained as follows: MPN with a value 

of 0/ml ≤3, Methylene Blue Test with good 

results; and in TPC, there was a slight decrease in 

BAL and Kefir as the concentration of ginger 

increased. although not significantly. The 

amounts of LAB and Kefir in the treatment group 

were high in treatment group 1 (Ginger extract 

4.5%). Therefore. It can be concluded that 

fermented goat milk with the addition of starfruit 

juice and ginger extract is good for consumption. 

particularly in treatment group 1 (containing 20% 

starfruit juice and 4.5% red ginger juice). 

Acknowledgement 

The author would like to thank STIKes Karya 

Putra Bangsa Tulungagung as the party that has 

provided financial support for the 

implementation of this activity. 

References  

1. Vinderola. C. G.. Duarte. J.. Thangavel. D.. 

Perdigón. G.. Farnworth. E.. & Matar. C. (2005). 

Immunomodulating capacity of kefir. Journal of 

Dairy Research. 72(2). 195–202. 

https://doi.org/10.1017/S0022029905000828 
2. Setyawardani. T.. Sumarmono. J.. Djoko Rahardjo. 

A. H.. Sulistyowati. M.. & Widayaka. K. (2017). 

Kualitas kimia. fisik dan sensori kefir susu kambing 

yang disimpan pada suhu dan lama penyimpanan 

berbeda. Buletin Peternakan. 41(3). 298. 

https://doi.org/10.21059/buletinpeternak.v41i3.1

8266 

3. Wardani. K. A.. Tilarso. D. P.. Muadifah. A.. & Huda. 

(2020). In Vitro Quality Test Of The Combination Of 

Kefir Milk Compound. Sweet Star Fruit Extract 

(Averrhoa Carambola L.) And Red Ginger. Jurnal 

EduHealth. 14(01). 202–207. 

4. Pradana. I. P. E.. Dewi. S. S.. & Wilson. W. (2018. 

November). Aktivitas Kefir dan Isolat Bakteri Asam 

Laktat dari Kefir dalam Menghambat 

Pertumbuhan Salmonellatyphi. Seminar Nasional 

Mahasiswa Unimus. 

5. Putri. L. D. (2018). Pengaruh Pemberian Kefir Susu 

Sapi Terhadap Jumlah Leukosit Serum Darah Tikus 

Putih (Rattus Novergicus) Bunting Yang Dipapar Asap 

Rokok. Universitas Brawijaya. 

6. Wisudanti. D. D. (2017). Efek Kefir terhadap 

Respons Imun Sukarelawan Sehat Secara in vitro. 

Journal of Agromedicine and Medical Sciences. 3(2). 

28–34. 

7. Caponio. F.. Gomes. T.. Alloggio. V.. & Pasqualone. 

A. (2000). An effort to improve the organoleptic 

properties of a soft cheesefrom rustic goat milk. 

European Food Research and Technology. 211(5). 

305–309. https://doi.org/10.1007/s002170000174 

8. Cais-Sokolińska. D.. Wójtowski. J.. Pikul. J.. Danków. 

R.. Majcher. M.. Teichert. J.. & Bagnicka. E. (2015). 

Formation of volatile compounds in kefir made of 

goat and sheep milk with high polyunsaturated 

fatty acid content. Journal of Dairy Science. 98(10). 

6692–6705. https://doi.org/10.3168/jds.2015-9441 

9. Otles. S.. & Cagindi. O. (2003). Kefir: A probiotic 

dairy-composition. nutritional and therapeutic 

aspects. Pakistan Journal of Nutrition. 2(2). 54–59. 

10. O’Brien. K. V.. Aryana. K. J.. Prinyawiwatkul. W.. 

Ordonez. K. M. C.. & Boeneke. C. A. (2016). Short 

communication: The effects of frozen storage on 

the survival of probiotic microorganisms found in 

traditionally and commercially manufactured 

kefir. Journal of Dairy Science. 99(9). 7043–7048. 

https://doi.org/10.3168/jds.2015-10284 

11. Aryanta. I. W. R. (2021). Kefir dan Manfaatnya Bagi 

Kesehatan. Widya Kesehatan. 3(1). 35–38. 

12. Rantono. S. (2020). Uji aktivitas antibakteri kefir 

susu kambing terhadap bakteri 

Propionibacterium acnes. Indonesia Natural 

Research Pharmaceutical Journal. 5(2). 20–30. 

https://doi.org/10.52447/inspj.v5i2.1858 

13. Park. S. K.. Tucker. K. L.. O’Neill. M. S.. Sparrow. D.. 

Vokonas. P. S.. Hu. H.. & Schwartz. J. (2009). Fruit. 

vegetable. and fish consumption and heart rate 

variability: the Veterans Administration Normative 

Aging Study. The American Journal of Clinical 

Nutrition. 89(3). 778–786. 

https://doi.org/10.3945/ajcn.2008.26849 

14. Sutedjo. K. S. D. (2014). Konsentrasi sari belimbing 

(Averrhoa carambola L) dan lama fermentasi 

terhadap karakteristik fisiko-kimia dan 

mikrobiologi yoghurt . Jurnal Pangan Dan 

Agroindustri. 3(2). 582–593. 

15. Dewi. M.. Rusdiana. T.. & Putriana. N. (2018). 

Manfaat Kefir untuk Kesehatan Kulit. Journal of 

Pharmaceutical. 16(2). 80–86. 

16. Panderman. L. (2015). Agrowisata Blimbing. 

Tulungagung. Widyagama. 

https://widyagama.ac.id/iwan-

nugroho/2015/02/agrowisata-blimbing-

tulungagung-jatim/ 

https://online-journal.unja.ac.id/chp


 

79 

 Chempublish Journal, 7(2) 2023, 73-79 

 
17. Yuliana. A. I.. Azlina. V. N.. & Chusnah. M. (2022). 

Characteristics of Yoghurt Drink With Addition of 

Sweet Starfruit Extract (Averrhoa carambola). 

GARICUS: Advances Agriculture Science & Farming. 

2(2). 46–49. 

18. Rukmi. D. L.. Fitri. Z. E.. & Sahenda. L. N. (2023). 

Characteristics of kefir based on goat’s milk with 

different starter combinations. IOP Conference 

Series: Earth and Environmental Science. 1168(1). 

012031. https://doi.org/10.1088/1755-

1315/1168/1/012031 

19. Wulansari. P. D.. Rahayu. N.. & Frasiska. N. (2021). 

The Effect of Incorporating Ginger Extract 

(Zingiber officinale) to Cow Milk Kefir: An Analysis 

of Antioxidant and Microbiological and 

Physicochemical Characteristics. Animal 

Production. 22(3). 148–153. 

https://doi.org/10.20884/1.jap.2020.22.3.67 

20. Kuswiyanto. (2016). Bakteriologi 1: Buku Ajar Analis 

Kesehatan. Penerbit.EGC.ISBN. 

  

 

 

https://online-journal.unja.ac.id/chp

