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ABSTRACT 

 

The aim of this research was to obtain the map of LAB derived from raw materials (local 

from Semarang). Mapping of LAB required as an embryo data base of LAB from fermented 

local food from Indonesia. Samples were collected from Semarang i.e. durian (Durio 

zibethinus Murr.) from Gunung Pati,  edible portion of  jackfruit (Artocarpus heterophyllus 

Lamk.) var. Salak from Gunung Pati, yellow bamboo shoot “betung” (Dendrocalamus 

mranggen) from Mranggen. After fermentation, microbes from samples (“tempoyak”, 

“mandai”, and yellow bamboo shoot pickles) were isolated using MRS agar. The microbes 

identified as LAB by their positive Gram reaction, spore-forming, negative of catalase 

activity, morphological, physiological and biochemical characteristics. In general, it was 

found 17 isolates from tempoyak fermentation which were identified as Enterococcus, 15 

isolates from “mandai” were identified as Lactobacillus and 21 isolates from yellow bamboo 

shoot pickles were identified as Lactobacillus. Based on API 20 STREP and API 50 CHL, 

the results represented that bacteria of each sample were performed to confirm the 

identification as LAB. This research concluded that the dominant microbes in tempoyak was 

Enterococcus faecium, in “mandai” and yellow bamboo shoot pickles were Lactobacillus 

pentosus and in yellow bamboo shoot pickles was Lactobacillus plantarum. 
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Introduction  

 

Lactic acid bacteria are the most important microorganism in the food industry. To date, food 

industries used lactic acid bacteria in fermentation processing for prolonging the shelf-life of 

perishable raw materials, influence the flavor, texture, nutritive properties, health attributes 

and commercial value of industrially and traditionally fermented foods (Patrick, 2012). 

Hence, isolation and identification of LAB strains from naturally fermented traditional food 

is considered to be one of effective way to screen potential probiotic bacteria. The general 

description of the bacteria within the group is gram-positive, non-sporulating, non-respiring 

cocci or rods, which do, through fermentation of carbohydrates, produce lactic acid as their 

major end product. Lactic acid bacteria are chemotrophic and find the energy required for 

their entire metabolism from the oxidation of chemical compounds. The oxidation of sugars 

constitutes the principle energy producing pathway (Khalid, 2011). The lactic acid group is 

currently composed of 13 genera of Gram-positive bacteria that includes; Carnobacterium, 

Enterococcus, Lactoccoccus, Lactobacillus, Lactosphaera, Leuconostoc, Oenococcus, 
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Pediococcus, Paralactobacillus, Streptococcus, Tetragenococcus, Vagococcus and Weissella 

(Patrick, 2012). Some reports showed that isolation of LAB from beef (Al-Allaf et al., 2009), 

fermented milk product (Savadogo et al., 2004) and Ethiopia fermented traditional beverage 

(Tadasse et al., 2005) the ability to produce kinds of anti-microbe to inhibit the growth of 

pathogens, and they’re effective whether the LAB themselves are viable or dead (Adams, 

2010). Based on this theory, those LABs in fermented food to be explore for food industry. 

The purpose of this research was to obtain the map of LAB derived from raw materials (local 

from Semarang, Indonesia). Mapping of LAB required as an embryo data base of LAB from 

fermented local food from Indonesia.  

 

Materials and Methods 

 

Samples were collected from Semarang i.e. durian (Durio zibethinus Murr. ) from Gunung 

Pati,  edible portion of  jackfruit (Artocarpus heterophyllus Lamk ) var. Salak from Gunung 

Pati, yellow bamboo shoot “betung” (Dendrocalamus mranggen) from Mranggen. 

 

Preparation of tempoyak, mandai and yellow bamboo shoot pickels 

 

The durian pulp was mixed with salt (3% by weight). The mixtures were placed in sealed 

plastic container and allowed to naturally ferment for 8 days at room temperature (28-34C) 
(Yuliana & Dizon, 2011; Amin et al, 2006). Edible portion of jackfruit (“dami’) was soaked 

with salt (15% by weight). It was placed in sealed plastic container and left to ferment under 

natural anaerobic conditions for 7 days at 30C (Yuliana & Dizon, 2011 modification). 

Yellow bamboo shoot pickles processing starts with washing, cleaning, slicing and trimming 

of shoots, followed by soaking in salt (2.5% by weight). Plastic container was used and left to 

ferment under anaerobic condition for 7 days at room temperature (Choudhury et al, 2011; 

Yuliana & Dizon, 2011; Tamang & Tamang, 2009).   

 

Isolation of LAB 

 

Samples (tempoyak, mandai and yellow bamboo shoot pickle) were analyzed 

microbiologically for the presence of LAB. The pour plating technique was used for the 

enumeration of acid producing bacteria. A 25 g sample was added with 225 ml of 0.1% 

sterile peptone water (as diluents), homogenized and serial dilution (10
–1 

to 10
–6

) were 

performed. Each sample (0.1ml) was plated using de Man Rogosa and Sharpe (MRS) agar 

plus calcium carbonate (1.0%). Positive LAB isolates were indicated by a yellow clear zone 

around the colonies. These randomly selected colonies were tested for Gram stain, cell 

morphology, and catalase reaction before further sugar fermentation and characterization 

tests. The distinctly Gram-positive and catalase-negative colonies isolated were purified and 

kept in MRS agar stabs. 

 

Identification of LAB Isolates 

 

Morphological, physiological and biochemical tests were done following the method 

developed by Sneath et al (1984). Morphological characteristics, i.e. shape, form were 

elucidated under microscopy. Gram staining was determined following the method by 

Madigan et al (2003). Oxygen requirement, catalase test and cultural growth on MRS soft 

agar stab were conducted. The properties of growth temperature, growth pH value, and salt 

tolerance were tested. Growth temperature was observed in MRS broth after incubation at 10, 
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45 and 50°C for 48 h, while growth pH value experiments at pH 4.4 and 9.6 were observed 

after incubation at 37°C for 48 h in MRS broth. The ability to ferment different type of 

carbohydrates was performed using API 50 HCL test kit for identify genus Lactobacillus and 

API 20 STREP test kit for identify genus Aerococcus, Alloiococcus, Enterococcus, Gemella, 

Gardnerella, Globicatella, Granulicatella,  Lactococcus Leuconoctoc, Listeria, Pediococcus 

and Streptococcus (Pelinescu et al, 2009).  On the other hand, gas production of the isolates 

was used as an index of type of fermentation grown in broth culture with inverted Durham 

tubes. Homofermentative or heterofermentative isolates were determined based on the 

capability of the strains to produce gas from glucose. Salt tolerance was carried out by 

streaking on MRS-agar with 6.5% and 18% of NaCl (w/v), and incubated at 37°C for 48 h.  

 

Results 

 

Characteristics of LAB 

 

The samples in the research (tempoyak, mandai, yellow bamboo shoot pickle) were collected 

after 7-8 days fermentation. Among the isolates, 17 isolates from tempoyak fermentation 

which were identified as Enterococcus, while 15 isolates from mandai and 21 isolates from 

yellow bamboo shoot pickles were identified as Lactobacillus. All isolates shown non-motile, 

while optimum growth was observed below the surface of the media. Gram staining revealed 

that all isolates were Gram-positive. Spore staining was observed and all isolates were found 

to be non-spore formers. Isolates were grouped based on their form, Gram staining, catalase 

production, motility, spore staining, gas production, as well as the growth characteristics of 

isolates at different temperatures, pH and NaCl concentrations (Table 1). 

 

Based on API 20 STREP and 50 CHL, sample of LAB isolates were screened their 

performance regarding growth characteristics in 20 carbon sources for API 20 STREP 

(isolates no. 51 and 63 for tempoyak) and 49 carbon sources for API 50 CHL (isolates 

no.1A1 and 3B2 for mandai and isolates no. 111 and 321 for yellow bamboo shoot pickles). 

The results are shown isolate no. 51 fermented 2-naphthyl phosphate but isolate no. 63 are 

not found (Table 2). In API 50 CHL, isolate no. 1A1 fermented carbon source i.e. D-

TAGatose and isolate no. 3B2 are not found (Table 3). Among isolates 111 and 321, they 

have different characteristics fermentation carbon source -Methyl-D-Mannoside and -
Methyl-D-Glucoside (Table 3). Following the physiological test was able to identify species 

of homofermentative Enterococcus for tempoyak. Based on physiological test of mandai was 

found that four (4) remaining strains of heterofermentative Lactobacillus while the 11 strains 

of homofermentative Lactobacillus.    

 

 

Discussion 

 

Isolation and identification of LAB strains from traditional fermented food is one way to 

select potential probiotic bacteria. Based on the result, strains of Enterococcus faecium was 

identify from two isolate of tempoyak (isolates no. 51 and 63), one strain of Lactobacillus 

pentosus find from two isolate of mandai (isolates no.1A1 and 3B2) and two strains 

Lactobacillus pentosus and Lactobacillus plantarum identify from two isolate of yellow 

bamboo shoot pickles (isolates no. 111 and 321). All strains were considered as LAB because 

they were Gram positive, catalase-negative, and non-motile.  



The 4
 th

 International Conference of Indonesian Society Lactic Acid Bacteria (ISLAB).   

Yogyakarta, 25
th
 – 26

th
 January 2013 Page 4 

 

 

Table 1 shown that 17 of isolates from tempoyak was forming cocci classified under the 

genus Enterococcus. The Enterococcus was identified grow at pH 9.6, 10C and 45C, 6.5% 
of NaCl and homofermentative. Following the report of Lorena (2005), the isolates were 

identified as genus Enterococcus can grow at 10C and 45C. Result on the identification of 

isolate tempoyak (from Gunung Pati, Semarang) is difference with result from Yuliana & 

Dizon (2011). Yuliana & Dizon (2011) were reported that identified LAB in tempoyak 

prepared in the Philippines consisted of: Lactobacillus sp, Lactobacillus plantarum, Weissella 

paramesenteroides, and Pediococcus acidilactici. Based on grow temperature, Pediococcus 

acidilactici and Lactobacillus plantarum as thermophile bacteria grow at 10C and 45C, 

Weissella paramesenteroides only can grow at 37C. On the other hand Enterococcus 

faecium can grow at 10C and 45C. 
 

The isolates (15) from mandai were rods, and were subjected to the type of fermentation to 

determine homofermentative or heterofermentative. LAB that produce substantial amount of 

gas (CO2) are heterofermenttive while those that no gas formation on glucose as carbon 

source are known as homofermentative. Gas formation is indicated on the inverted Durham 

tubes after the desired incubation time during the test for sugar fermentation.The four isolates 

producing gas from glucose were identified as heterofermentative Lactobacillus (Table 1). 

The 11 isolates that were not able to produce gas from glucose were identified as 

homofermentative Lactobacillus. The 2 selected isolates (1A1 and 3B2) were find as 

Lactobacillus pentosus. Following reported Rahayu (2003), isolate of mandai from 

Banjarmasin-South Kalimantan were identified as Lactobacillus plantarum-pentosus can 

grow at 15
o
C and 45

o
C, pH 3.5 and 9.0; and Streptococcus thermophillus can grow at 15

o
C, 

45
o
C, and 50

o
C, pH 3.5 and 9.0 (Rahayu, 2003). Based on isolate of mandai from Gunung 

Pati (Semarang) were found Lactobacillus pentosus can grow at 10
o
C, 45

o
C, and 50

o
C, pH 

4.4, and 6.5% of NaCl. But, Lactobacillus pentosus was shown negative result at pH 9.6 and 

18% of NaCl. 

 

A total of 21 isolates from yellow bamboo shoot pickles were identified as genus 

Lactobacillus (8 isolates) while 13 isolates were not confirmed as LAB and other test is 

needed. Based on the report by Zanoni et al (1987), Lactobacillus pentosus and Lactobacillus 

plantarum are similar in phenotypic characteristics. Lactobacillus pentosus and Lactobacillus 

plantarum were have difference activity to glycerol, D-Melezitose, D-xilose, and –Methyl-

D-Mannoside fermentation. Lactobacillus plantarum was fermented D-Melezitose and        

-Methyl-D-Mannoside and Lactobacillus pentosus were fermented glycerol and D-xilose. 
Rahayu (2003) was reported that Lactobacillus plantarum and Lactobacillus pentosus from 

isolate of yellow bamboo shoot pickles (Palembang) can grow at 15
o
C-45

o
C, pH 3.5-9.0. But, 

Lactobacillus plantarum from isolate of yellow bamboo shoot pickles (Mranggen, Semarang) 

can grow at 45
o
C, pH 4.4 and 6.5% of NaCl. Lactobacillus pentosus (Mranggen, Semarang) 

can grow at 45
o
C and 50

o
C, pH 4.4 but negative result found at 6.5% and 18% of NaCl and 

pH 9.6. 

 

In general, the study of isolation of LAB from traditional fermented food (tempoyak, mandai 

and yellow bamboo shoot pickles) were identified genera Lactobacillus, consisted of 

Lactobacillus plantrum and Lactobacillus pentosus and Enterococcus consisted of 

Enterococcus faecium. Due to the difference in microflora as affected in general by variety of 

raw materials, ingredients and also other environment conditions. This research will be useful 

for further mapping LAB from fermentation of local foods.  
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Conclusion  

 

The lactic acid bacteria in tempoyak from Gunung Pati (Semarang) consisted of 

Enterococcus faecium in mandai and yellow bamboo shoot pickles were Lactobacillus 

pentosus and in yellow bamboo shoot pickles were Lactobacillus plantarum. For the 

unidentified strains need further examination to test the ability of inhibition compound at 

grow of pathogen bacteria. For the further research need to do screening in vivo of 

Enterococcus faecium Lactobacillus pentosus and Lactobacillus plantarum for confirm that 

LAB has a potential to be inoculum probiotic beverage. 
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Table 1. Identification of Lactic Acid Bacteria Isolates into Genera Level

Characteristic

Number of isolates 51 63 1A1 3B2 111 321

Cell form coccus coccus rod rod rod rod

Cell arrangement pair/chain pair/chain single/pair/chain single/pair/chain single/pair/chain single/pair/chain

Gas production - - - - - -

Spore formation - - - - - -

Gram staining + + + + + +

Catalase reaction - - - - - -

Motility - - - - - -

Fermentation type homo homo hetero/homo hetero/homo hetero/homo hetero/homo

Growth at 10
o
C + + - + - -

Growth at 45
o
C + + + + + +

Growth at 50
o
C - - + + +

Growth at pH 4.4 - - + + + +

Growth at pH 9.6 + + - - - -

Growth at NaCl 6.5% + + + + + +

Growth at NaCl 18% - - - - - -

Genera Enterococcus Enterococcus Lactobacillus Lactobacillus Lactobacillus Lactobacillus

Tempoyak Mandai Yellow bamboo shoot pickles

 
 
 

Table 2. Identification of Lactic Acid Bacteria Isolates from Tempoyak using API 20 CHL

51 63

1 Pyruvate + +

2 Hippurate - -

3 Esculin + +

4 Pyrrolidonyl-2-naphthlyamide - -

5 6-Bromo-2-naphthyl_-D-dalactopryranosise + +

6 Naphthol AS-BI_-D-glucuranote - -

7 2-naphthyl-_-D-galactopyranoside + +

8 2- naphthyl phosphate + -

9 L-leucine-2-naphtylamide + +

10 Arginine + +

11 RribOse + +

12 L-arabinose + +

13 Mannitol + +

14 Sorbitol - -

15 Lactose + +

16 Trehalose + +

17 Inulin - -

18 Rafginose - -

19 Starch (2) - -

20 Glycogen - -

Species
Enterococcus 

faecium

Enterococcus 

faecium

Significant taxa 99.1% 99.2%

Tube Active Component
Tempoyak
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Table 3.  Identification of Lactic Acid Bacteria Isolates from Mandai and Rebung Kuning using API 50 CHL

1A1 3B2 111 321

0 CONTROL - - - -

1 GLYcerol - - - -

2 ERYthritol - - - -

3 D-ARAbinose - - - -

4 L-ARAbinose + + + +

5 D-RIBose + + + +

6 D-XYLose + + + +

7 L-XYLose - - - -

8 D-ADOnitol - - - -

9 β-Methyl-D-Xyloside - - - -

10 D-GALactose + + + +

11 D-GLUcose + + + +

12 D-FRUctose + + + +

13 D-MaNnosE + + + +

14 L-SorBosE - - - -

15 L-RHAmnose - - - -

16 DULcitol - - - -

17 INOsitol - - - -

18 D-MANnitol + + + +

19 D-SORbitol + + + +

20 α-Methyl-D-Mannoside - - + -

21 α-Methyl-D-Glucoside - - + -

22 N-Acetyl-Glucosamine + + + +

23 AMYgdalin + + + +

24 ARButin + + + +

25 ESCulin + + + +

26 SALicin + + + +

27 D-CELIobiose + + + +

28 D-MALtose + + + +

29 D-LACtose + + + +

30 D-MELibiose + + + +

31 D-Sucrose + + + +

32 D-TREhalose + + + +

33 INUlin - - - -

34 D-MeleZitose + + + +

35 D-RAFfinose + + + +

36 Starch - - - -

37 GLYcoGen - - - -

38 XyLiTol - - - -

39 GENtibiose + + + +

40 D-TURanose + + + +

41 D-LYXose - - - -

42 D-TAGatose + - + +

43 D-FUCose - - - -

44 L-FUCose - - - -

45 D-ARabitoL - - - -

46 L-ARabitoL - - - -

47 potassium GlucoNaTe - - - -

48 potassium 2-Keto-Gluconate - - - -

49 potassium 5-Keto-Gluconate - - - -

species
Lactobacillus 

pentosus

Lactobacillus 

pentosus

Lactobacillus 

plantarum

Lactobacillus 

pentosus

significant taxa 91.6% 97.3% 90.8% 84.3%

Yellow bamboo shoot pickles
Tube Active Component

Mandai

                                                                                                                          


