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SUMMARY

This paper presents the results obtained and the issues which will be 

continued, in the frame of a National Research Programme unrolling in

Romania, which has in view the biotechnical studies concerning a probiotic 

production, using some selected bacterial strains, in order to obtain the lactic 

acid more  economically profitable and to contribute to the public health 

development.  A set of chemical and microbiological analyses was established, 

in order to substantiate scientifically their biosynthetic potential.
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INTRODUCTION

Lactic acid (IUPAC systematic name:2-hydroxypropanoic acid), also 

known as milk acid, is a chemical compound that plays a role in several 

biochemical processes. It was first isolated in 1780 by a Swedish chemist, Carl 

Wilhelm Scheele, and is a carboxylic acid. In solution, it can lose a proton from 

the acidic group, producing the lactate ion. It is miscible with water or ethanol, 

and is hygroscopic.

In animals, L-lactate is constantly produced from pyruvate via the enzyme 

lactate dehydrogenase (LDH) in a process of fermentation during normal 

metabolism.

A greater rate of lactic-acid biosynthesis can be obtain using selected 

microbial strains. Industrially, lactic acid fermentation is performed by

Lactobacillus bacteria, among others. In foods, lactic acid is primarily found in 

sour milk products, such as: yogurt, kefir and some cottage cheeses. The casein 

in fermented milk is curdled by lactic acid.

Although it can be fermented from lactose(milk sugar), most commercially 

used lactic acid is derived by using bacteria such as Bacillus acidilacti, 
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Lactobacillus delbrueckii or Lactobacillus bulgaricus to ferment carbohydrates 

from non-dairy sources such as cornstarch -, potatoes and molasses. 

Lactic acid may also be found in various processed food additives, usually 

either as a pH adjusting ingredient, or as a preservative(either as antioxidant or 

for control of pathogenic microorganisms).Lactic acid is widely used for 

inhibiting pathogenic bacteria like E. coli, Salmonella, Campylobacter and 

Listeria on animal carcasses or in human organism.

Our researches are a step in order to render these lactic-acid producing 

bacteria more important to the public health development.

MATERIAL AND METHODS

In order to obtain high yields of lactic acid with some selected strains of 

Lactobacillus delbrueckii, various cultivating conditions such as the 

composition of media for preinoculum and inoculum, the rate of seeding, the 

pH and temperature during the fermentation were studied.

The bioprocess was characterized by the following indexes:

- utilisation of sugar or its final concentration;

- lactic acid content;

- bioprocess length.

The obtained results were compared to the international recommended data, 

in order to establish the possibilities of using these strains for a human 

treatment. Moreover, these microbiological studies were carried out in a 

recognized laboratory, which has the required installations and reagents 

involved in such activities.

RESULTS AND DISCUSSION

Some of the experimental conditions and their results are presented in the 

following tables.

Table 1-Inoculum composition of media

Sample name Composition of 

preinoculum media

Inoculum media

variants

Sugar final 

concentration, %

Lactic acid 

content, %

I Dif MM 37 Media with malt extract E 0.45 13.1

I Dif Dif 37 Media AOAC Difco E 0.80 10.6

I M MM 37 Media with malt extract D 1.50 8.0

I M Dif 37 Media AOAC Difco D 1.70 8.4

In all the variants which are presented in the Table 1, the culture 

temperature for preinoculum and inoculum was 37-40 °C and the used bacterial 

strains was Lactobacillus delbrueckii.

The bioprocess length was 96 hours.
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The mainly content of “E” variant is based on Difco yeasts extract, 

peptone, dextrose and mineral salts.

The mainly content of “D” variant is based on Merck malt extract, peptone, 

dextrose and mineral salts.

Table 2- The rate of seeding

Sample no. Sample name

(inoculum)

Rate of 

seeding %

Sugar final 

concentration, %

Lactic acid 

content, %

1 I Dif MM 37 1 1.0 10.1

2 I Dif MM 37 2 0.8 10.3

3 I Dif MM 37 3 0.3 11.9

4 I Dif MM 37 4 0.6 11.2

5 I Dif MM 37 5 0.32 12.2

6 I Dif MM 37 7.5 0.45 12.3

7 I Dif MM 37 10 0.3 12.8

In all the variants which are presented in the Table 2, the culture 

temperature for preinoculum and inoculum was 37-40°C and the used bacterial 

strains was Lactobacillus delbrueckii.

The fermentation length was 96 hours.

The obtained results indicate an optimum of the rate of seeding at 5 %.

Table 3- The fermentation composition of media

Sample 

no.

Initial media composition Initial

sugar 

conc., %

Final 

sugar 

conc., %

Lactic acid 

content, % 

(g/v)

Final 

volume, 

ml

Glucose 

convers., 

%

1 50 g corn flour

300 ml water

9 1.2 10 300 88.9

2 50 g corn flour

300 ml water

5 g calcium carbonate

0.2g ammonium sulphate

8.8 0.4 9.2 310 98.7

3 50 g corn flour

300 ml water

5 g calcium carbonate

8.5 0.9 9.5 305 97.2

4 50 g corn flour

300 ml water

5 g calcium carbonate

0.2 g diammoniacal 

phosphate

8.7 0.5 10 300 98.0

5 50 g corn flour

300 ml water

5 g calcium carbonate

0.1 g ammonium sulphate

8.7 0.5 9.2 310 98.7
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Table 3 data indicate the highest yields of lactic acid on a fermentation 

media composition initially supplemented with CaCO
3 

(for the pH buffering) 

and a nitrogen source.

CONCLUSIONS

The best results were obtained at temperatures of 37-40 °C for inoculum, 

48-50°C during the fermentation process and by pH buffering with CaCO
3.

The preinoculum media contained malt extract, and the inoculum one of 

glucose, peptone and yeast extract.

The fermentation was carried out on corn meal hydrolysates, with 83-96 % 

lactic acid yields reported to the carbon source, in accordance to the literature 

data.
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