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Abstract: Soy milk is a liquid extraction of soy beans produced by home industry that needed to increace concern about hygiene and 

sanitary to prevent bacterial contamination. This study aimed to determine the presence of bacterial contaminants and detect 

Escherichia coli on unbranded soymilk from 9 locations in Jaya Baru Sub-District, Banda Aceh. Research were conducted at 

AKAFARMA Laboratory and Laboratory in Faculty of Mathematics and Natural Sciences, Syiah Kuala University from June to July 

2020. The research method consisted of Total Plate Count (TPC) and IMViC. The results showed that were found 8 out of 9 samples 

were negative Escherichia coli. Meanwhile only one sample from Geuceu Meunara (GM) showed that positive Escherichia coli. In 

addition, the unbranded soy milk from Jaya Baru Sub-District were not eligible to National Standard (SNI No.06.8-7388-2009). 
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1. Introduction 
 

Soy milk is produced by plant-based ingredients which have 

the highest nutritional value
1
. Besides the highest nutritional 

value, soy milk is also a good medium for the microbial 

growth, both are beneficial and harmful microorganism. 

Escherichia coli is one of the harmful microorganisms, 

which is when the large numbers of Escherichia coliis 

transmitted to humans with the low-immune system can 

cause acute diarrhea.Escherichia coli is an organism that 

lives in human guts and also as indicators bacteria for fecal 

contamination, the sanitary quality of water, food safety, as 

well as milk hygiene
2,3

 

 

The contamination of microorganisms on soy milk due to 

some factor such as, the usage of dirty equipment, dirt 

remaining on soy milk processing equipment, filthy raw 

materials, dust, etc
4,5,6

. The presence of microorganism 

contaminants can cause damage to the quality of the soy 

milk
7
. However, soy milk which has been contaminated by 

bacteria is not suitable for drinking. 

 

Banda Aceh is one of the city that produced various of 

homemade drinks such as soy milk. The study takes place in 

Jaya Baru Sub-District because there are so many home 

industry produced an unbranded soy milk with low cost and 

good taste. That is why many people like to drink unbranded 

soy milk. 

 

According to Ref.
8
, the locally made soy milk in Lembang 

contained 3,70 x 10
6
 CFU/ml of bacteria and unpackaged 

pasteurized soy milk in street vendors contains bacteria of 

3,45 X 10
6
 CFU/ml. It was assumed that CFU value higher 

than the maximum limit of microbial contamination as 

permitted by SNI No. 06.8-7388-2009 about the maximum 

limit of microbial in soybean extract products of 5×104 

colonies / ml
8,9

. 

Based on the previous study, we need to conduct research 

about analysis of microbial contamination and identification 

of Escherichia coli on unbranded soymilk which is 

circulated in Jaya Baru Sub-District, Banda Aceh. So that 

would be determined the presence of bacterial contaminants 

on unbranded soy milk. 

 

2. MaterialandMethod 
 

Material 

The material wich were used in this study are soy milk was 

obtained from 9 locations in Jaya Baru Sub-District, Plate 

Count Agar (PCA), alcohol, aquadest, gauze, cotton, Kovac 

reagents, Nutrient Agar (NA) media, Simmons Citrate (SC) 

media, SIM media (Sulfur, Indole), Alpha reagents-naphtol, 

methyl red (MR) reagent, potassium hydroxide, and ethanol 

70%.  

 

Analysis Total Plate Count 

Total microbial analysis was carried out by taking 1 ml of 

each dilution sample and put it in a sterile petri dish. In this 

study, the dilution was made from 10
-1

 to 10
-5

. All dilution 

sample must been carried out in Duplo. Pour cooled Mueller 

Hinton Agar (MHA) media into sterile petri dishes as much 

as 12 ml. Petri dishes are carefully rotated until the suspense 

is evenly distributed. Incubation was carried out at 37
o
C for 

24-48 hours. And then, calculation and recording of colony 

growth is carried out in colony forming unit per ml (cfu/ml) 

or per gram (cfu/g). 

 

Identification of Escherichia coli 

 

Indole test 

The separate colony was taken by a sterile loop then 

inoculated into SIM media and was incubated for 24-48 

hours at 37
o
C. After incubation, add 10-12 drops of Kovac’s 

reagent. A positive indole test is indicated by the formation 
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of a red color in the reagent layer on top of the culture
10

. 

 

Methyl red test 

The separate colony was taken by a sterile loop then 

inoculated into MR-VP media and was incubated for 24-48 

hours at 37
o
C. Add 3-4 drops of methyl red indicator. A 

positive methyl red (MR) test is indicated by the culture 

medium turns red. In other words there is acid formation in 

cultures
10

. 

 

Vogesproskauer (VP) test 

The separate colony was taken by a sterile loop then 

inoculated into MR-VP media and was incubated for 24-48 

hours at 37
o
C. One ml of the suspension was pipette into the 

tube, then add 0.6 ml of naphthol solution and 0.2 ml of 

potassium hydroxide solution and shake well. Let stand for 

2-4 hours. A positive vogesproskauer test is indicated by the 

culture medium turns pink until dark red
11

. 

 

Simmons citrate (SC) test 

The separate colony was taken by a sterile loop then 

inoculated into simmons citrate media and was incubated 

for 24-48 hours at 37
o
C. A positives simmons citrate test 

is indicated by the culture medium turns blue
12

. 

 

3. Result 
 

Total Plate Count (TPC) 

The result of total plate count bacteria on unbranded so milk 

which is circulated in Jaya Baru Sub-District is presented in 

Table1. 

 

Table 1: The total plate count analysis on 

unbranded soy milk from Jaya Baru Sub-

District, Banda Aceh 

Code of 

sample 

Dilution The number of colonies (col/ml) TPC  

(CFU/ml) PD1 PD2 

 

 

LT 

10-1 TNTC TNTC  

 

23x106 
10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 TMTC TNTC 

10-5 236 230 

 

 

 

E 

10-1 TNTC TNTC 

49x106 

 

 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 TNTC TNTC 

10-5 50 47 

 

 

LD 

10-1 TNTC TNTC 

86x106 

 

 

 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 TNTC TNTC 

10-5 98 73 

 

 

B 

10-1 TNTC TNTC 

2,8×106 

 

 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 67 200 

10-5 147 201 

 

 

LB 

 

10-1 TNTC TNTC 

26×106 

 

 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 TNTC TNTC 

10-5 271 241 

 

 

10-1 TNTC TNTC  

 10-2 TNTC TNTC 

PBC 10-3 TNTC TNTC 50×105 

 

 
10-4 32 31 

10-5 42 TNTC 

 

 

GM 

 

10-1 TNTC TNTC 

 

44×105 
 

 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 TNTC 277 

10-5 43 207 

 

 

L 

10-1 TNTC TNTC 

45×105 

 
 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 289 298 

10-5 209 201 

 

 

UP 

10-1 TNTC TNTC 

32×105 

 
 

10-2 TNTC TNTC 

10-3 TNTC TNTC 

10-4 141 224 

10-5 153 206 

Blank 1  0 
 2  0 

*LT : LamteumenTimur, E: Emperom,  

LD: LampohDaya, B: Bitai,  

LB: Lamteumen Barat,  

PBC: PungeBlang Cut,  

GM: GeuceuMeunara,  

L: Lamjame, UP: UleePata 

*PD : Petri Dishes 

*TNTC : Too Numerous To Count 

 

As Table 1 shows, mostly of samples is considered Too 

Numerous To Count (TNTC), especially for the dilution 10
-1

 

up to 10
-4

. Meanwhile, some samples have a statistically 

significant number of colonies at dilution 10
-4

i.e B (67;200), 

PBC (32;31), GM (277), L (289;298), and UP (141;224). In 

addition, the number of colonies can be calculated for the 

whole sampleat dilution 10
-5

. In line to Ref. [13], a plate was 

chosen should have between 30 and 300 colonies because 

this range is considered statistically significant. According to 

Ref. [9] the maximum limit of microbial contamination as 

permitted by SNI No. 06.8-7388-2009 about the maximum 

limit of microbial in soybean extract products of 5×104 

colonies/ml. Accordingly to unbranded soy milk from Jaya 

Baru Sub-District were not eligible to SNI standard, No. 

06.8-7388-2009. 

 

In other hand, there are several factor that affects the 

presence of bacteria on unbranded soy milk, such as poor 

sanitary conditions, unhygienic, soy milk production by 

conventional method will always increase the presence of 

pathogen contaminants, etc
14,15

. The source of pathogenic 

contamination occurred due to raw materials, food materials, 

additives, packaging materials, equipment, environmental, 

as well as worker. Contamination of microorganisms in soy 

milk has a potential risk for human health (Opportunistic 

infection) that can cause diarrhea
16

. 

 

IMViC Test of Escherichia coli 
The IMViC Test of Escherichia colion unbranded soy milk 

from 9 locations in Jaya Baru Sub-District, Banda Aceh is 

presented in Table 2. 
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Table2: IMViC Test Results of Escherichia coli on soy 

milk 

Code of sample Indole test MR test VP test SC test 

LT - - - - 

E + - - - 

LD - + - + 

B - - - - 

LB - - - - 

PBC - - - + 

GM - + - - 

L - + - + 

UP - + - + 
*+  : positive 

*- : negative 

 

Indole Test 

Based on Table 2, the results of in dole test showed that 

were found 1 samples was positive Escherichia coli. 

Whereby the sample was purchased from Emperum (E). 

Meanwhile, other samples were negative Escherichia coli. 

According to
17

, a positive indole test is indicated by the 

formation of a pink to red color.  The red coloured ring is 

formed due to the in dole produced by bacteria reacts with 

para-dimethyl amino benzaldehyde, which is contained in 

Kovac's Reagent. 

 

MR Test 

The result of methyl red (MR) test showed that were found 4 

samples were positive Escherichia coli. Where, we collect 

the sample from different location i.e. Lampoh Daya (LD), 

Geuceu Meunara (GM), Lamjame (L), and UleePata (UP). 

Whereas, other samples showed negative results. Ref.
17

 

reported that the positive methyl red (MR) test is indicated 

by a change in the colour of methyl red from yellow to red.  

 

VP Test 

The result of vogesproskauer (VP) test showed that the 

whole sample were negative Escherichia coli. The 

positive vogesproskauer (VP) test is indicated by no color 

change in the culture medium. In line to Ref
17

, a positive 

vogesproskauer (VP) test is indicated by the culture medium 

turns pink until dark red. It was happening due to the 

presence of acetone on Escherichia coli. 

 

Simmons Citrate Test 

The result of simmons citrate (SC) test showed that were 

found 4 samples were positive Escherichia coli. Where, we 

purchased the sample from different location i.e. Lampoh 

Daya (LD), PungeBlang Cut (PBC), Lamjame (L), and Ulee 

Pata (UP). The positive simmons citrate (SC) test 

is indicated by the culture medium turns blue. Meanwhile, 

other samples were negative Escherichia coli. According to 

Ref.
18

 a positive simmons citrate (SC) test is indicated by a 

change in the medium colour from green to blue.  

 

Generally, based on 9 samples of unbranded soy milk was 

obtained from 9 locations in Jaya Baru Sub-District, Banda 

Aceh showed that were found 8 out of 9 samples were 

negative Escherichia coli. Conversely, only one sample from 

Geuceu Meunara (GM) showed that positive Escherichia 

coli. It can be assumed by the biotyping of Escherichia coli 

those are indole test (negative/positive), methyl red test 

(positive), vogesproskauer test (negative), and simmons 

citrate test (negative). This results were not eligible 

to SNI standard, No.06.8-7388-2009 about coliform bacteria 

are normally not present in natural mineral water sources, 

include in soy milk drinks. Commonly was detected 0 most 

probable number per 100 millilitres
9
. 

 

4. Conclusion 
 

In conclusion, unbranded soy milk from Jaya Baru Sub-

District were not eligible to National Standard (SNI 

No.06.8-7388-2009). The results of the identification of the 

Escherichia coli showed that there are eight samples were 

negative Escherichia coli. Conversely, there is one sample 

was positive Escherichia coli. 

 

References 
 

[1] Koswara, S. 2006. Isoflavon, Senyawa Multi-

ManfaatDalamKedelai. Accessed [November 30, 

2020] in http://ebookpangan.com.  

[2] Nuning. 2011. Analisis Sikapdan Perilaku Pembaca 

Surat Kabar Terhadap IklanSusu Kedelai. Universitas 

Brawijaya Fakultas Pertanian. 

[3] Pelczar; Chan. 2005. Dasar-dasar Mikrobiologi. (UI 

Press: Jakarta). 

[4] Suprihatin, B.; Adriyani, R. 2008. Higiene Sanitasi 

Depot Air Minum Isi Ulang Di Kecamatan Tanjung 

Redep Kabupaten Berau Kalimantan Timur. J. 

Kesehatan Lingkungan. FakultasKesehatan. 4 (2). 

[5] Warisno, Dahana, K. 2010. 

.MeraupUntungdariOlahanKedelai. (PT Agro Media 

Pustaka, Jakarta). 

[6] Harmita. 2008. BukuAjarAnalisisHayatiEdisi I.  

(EGC: Jakarta). 

[7] Ramona. 2007. Dasar-DasarMikrobiologi. 

(PenerbitErlangga: Jakarta). 

[8] Balian; Roostita; Linda, H.; Siti N. 2010. 

Keberadaankhamirpadaprodukfermentasisusukambing

denganpenambahan sari kurma non pasteurisasi yang 

difermentasiberdasarkan starter bakteriasamlaktat. J. 

IlmuTernak. 10,  (2), 118-121. 

[9] SNI. 06.8-7388-2009. Batas 

MaksimumCemaranMikrobaDalamPangan. 

BadanStandarisasiNasional. 

[10] Hadioetomo, R.S. 1993. 

MikrobiologiDasardalamPraktek:TeknikdanProsedurD

asarLaboratorium. (PT. GramediaPustakaUtama: 

Jakarta).  

[11] StandarNasional Indonesia (SNI), 01-2897-1992. Cara 

UjiCemaranMikroba. BadanStandarisasiNasional. 

[12] Sudarsono, A. 2008. 

IsolasidanKarakterisasiBakteripadaIkanLautdalamSpe

siesIkanGindara (Lepidocibiumflavobronneum). 

Skripsi. (InstitutPertanian Bogor: Bogor).  

[13] Thayib, S.; Amar, A. 1986. 

PetunjukPraktikumMikrobiologiPangan, 

FakultasTeknologiPertanian, InstitutTeknologi 

Indonesia, Bogor. 

[14] Handiwiyoto, S. 1994. 

TeoridanProsedurPengujianMutuSusudanHasilOlahan

nya. Edisi II. (Penerbit Liberty: Yogyakarta). 

[15] Helpida. 2013. Uji Bakteriologis SusuKedelai 

ProdukRumahTangga Yang Di Jual Di pasaran. 

Paper ID: SR22427200640 DOI: 10.21275/SR22427200640 380 

https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753
https://www.omicsonline.org/identification-and-biotyping-of-escherichia-coli-from-diarrheic-lambs-in-and-around-debre-birhan-town-ethiopia-2161-0525.1000188.php?aid=19753


 

 

International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942  

Volume 11 Issue 5, May 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

FakultasBiologi FMIPA UniversitasNegeri Padang. 

[16] Soeparno et al. 2011. Teoridan Prosedur Pengujian 

Mutu Susudan Hasil Olahannya. Edisi II. (Penerbit 

Liberty: Yogyakarta). 

[17] Cappuccino, J.G.; Sherman, N. 2005. Microbiologi:A 

Laboratory Manual. (New York: The Benjamin 

Cummings Publishing Company, Inc). 

[18] Hemraj, V.; Diksha; Avneet. 2013. A Review on 

commonly used Biochemical Test For Bacteria. 

Innovore. J. of Life Science. 1 (10): 1-7. 

Paper ID: SR22427200640 DOI: 10.21275/SR22427200640 381 




