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It was found that folacin is produced by microflora of kefir grains. 
The folacin con tent in kefir increases threef old . as a result of fermenta­
tion and cold storage. Experiments with modified kefir grains in which 
the ratio of bacteria number to yeast was changed, indicates the dominant 
role of yeast in folacin synthesis. However, the kefir grains with in­
creased yeast number bad an adverse effect on the organoleptic qualities 
of kefir. 

INTR0DUCTION 

The nutritive value and indisputable dietetic merits of 'fermented milk 
beverages make then1 important elements of human diet [1]. The vitamin 
content in foods plays a sign'ificant role in dietetics and the studies con­
cerned with increasing or restoring the initial vitamin content in fer­
mented milk products receive due notice. Such studies mare and more 
often try to make use of microbiological processes of vitamin synthesis 
(4, 11, 14]. Research into the biosynthesis of some group B vitamins, both 
our own and by other authors, demonstrated that lactic streptococci active 
in fermented milk products synthesize considerable quantities of folacin 
[2, 4, 8, 9, 10] while lactic bacillf of the genus Lactobacillus use up this 
vitamin reducing its content in the fermented medium [7, 8]. 

The present work was intended to collect information about changes 
of folacin content during the production and storage of kefir, with special 
attention paid to the role of kefir grains rnicroflora in determining. the 
1 vel of this precions vitamin. 
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MATERIAL AND METHODS 

The study of folacin biosynthesis in kefir concerned: 
a) changes in the content of this vitamin during traditional produc-

tion of kefir, 
b) chan ges of f o łacin level during the production of a modified kefir 

with grains having a deliberately altered ratio of milk fermentation bac­
teria to yeast. 

The traditional kefir was produced in laboratory conditions using kefir 
grains provided by the Ivlilk Biopreparations. Production Plant in Olsztyn 
and cultured on skim-milk according to the producer's technology. 30/o kefir 
starter was added to the milk for kefir (which had previously been pasteur­
ized at 90°C for 10 minutes) and incubated at 22°C for 24 h. The beverage 
was then stored for another 24 h at room temperature and a parallel batch 
was cold-stored at +4°C for 3 days. 

Three batches of kefir were analysed, and the folacin level was deter-
mined in: 

1) untreated skim-milk, 
2) pasteur;ized milk, 
3) kefir after 24 h of incubation, 
4) beverages kept at roon1 temperature for 24 h, 
5) beverages in cold stare for 24, 48 and 72 h. 
Folacin content was determined by the rnicrobiological method using 

the test strain Streptococcus fa·ecalis ATCC 8043. Enzymatic hydrolysis 
with conjugase obtah1ed from chicken pancreas was used to "liberate" the 
bound :forms of folie acid [6, 16, 17]. , 

The obtained kefirs were subjected to organoleptic evaluation and 
microbiological control according to Polish Standard PN-77 A-86, includ­
ing microscopic observation. 

Next, we proceeded to determine the effect of the separate microflora 
complexes of kefir grains on folacin biosynthesis. In order to obtain grains 
differing in the quantitative ratio of lactic acid bacteria and yeast, the 
kefir fungi were cultured as follows: 

1) at 18°C in aerobic conditions secured by maintaining the culture in 
wide-bottom flasks with a thin n1ilk layer and frequently agitating the 
medium; such treatment favoured yeast multiplication, 

2) at 35°C in relatively anaerobie conditions which favoured the multi­
plication of lactic fermentation bacteria, 

3) traditionally, with incubation at 22-24°C in relatively anaerobie 
conditions ensuring natural symbiotic equilibrium between lactic acid 
bacteria and yeast. . 

The kefir grains were cultured in the above conditions fo·r 10 d~ys. 
The medium was replaced every 24 h and the kefir grains and starters 
were daily scrutinized under the microscope. After this period there were 
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obtained grains differing considerably as to the quantitative ratio of lactic 
acid bacteria and yeast. This ratio was as follows: 

1) 5.6:1 in the culture maintained at 18"C, 
2) 46:1 for fungi cultured at 35°C, 
3) 15:1 for the traditional culture. 

The grains thus modified were used to make beverages and the changes 
of folacin content during the production thereof were determined. 

RESULTS 

The analysis of folacin content changes during kefir production (Fig. 1) 
revealed that pasteurization of skim-milk at 90°C for 10 min lowered the 
level of this vitamin by about 200/o (from 2.5 µg to 2.0 µg/100 g of milk). 
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Fig. 1. Changes of folacin content during production and storage of kefir; 1, 2, 3 - the 
three different batches of kefir 

The development of kefir starter microflora increased the folacin con­
tent in kefir by 115°/o with respect to pasteurized milk. Kefir immediately 
after production (after 24 h of incubation) contained an average of 4.3 µg 
folacin/100 g, and after another 24 h of storage at room temperature the 
Vit.amin content increased still more to 6.3 µg/100 g, i.e. by a further 46.5°/o. 
The cold-stored kefir exhibited a higher folacin level, 8.2 µg/100 g, after 
24 h and 9.3 µg/100 g after 48 h. Subsequent storage bad practically no 
effect on the content of the vitamin. 1 
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The produced kefirs had a dense, homogeneous curd with a thin layer 
of elear whey, and a sour, refreshing and pure taste. The high quality of 
the beverages was confirmed by microbiological studies. 

The next step of research, concerning the eff ect of the various micro­
flora complexes of kefir grains on f o łacin biosynthesis, showed the kefir 
grains to be a rich source of this vitamin. The greatest folacin content, 
77.0 µg/100 g, was observed in the biom~s of grains with increased num.., 
ber of yeast cells (with 1:5.6 ratio of yeast to lactic acid bacteria). A slightly 
lesser amount, 73.0 µg/100 g was found in the traditionally cultured grains, 
and the least amount, 70.0 µg folacin 100 g, in kefir grains with inhibited 
yeast development (1:46 ratio of yeast to lactic acid bacteria). 

In comparison to kefir grains the kefir starters contained relatively 
small amounts of folacin. The highest level of this vitamin, 2.5 µg/100 g, 
was found in the starter fro1n grains cultured in conditions favouring the 
multiplication of yeast (Fig. 2). The kefir produced with the use of this 
starter also contained the highest folacin content amounting to 6.4 µg/100 g 
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Fig. 2. Changes of folacin content in kefir depending on the composition of kefir 
grain microflora; 1 - kefir from grains with normal microflora (1 :15 ratio of yeast 
to milk bacteria); 2 - kefir from grains wi th increased yeast content (1 :5.6 ratio of 
yeast to milk bacteria); 3 -- kefir from grains with reduced yeast con tent (1.:46 ratio 

of yeast to milk bacteria) 

. . 

and 9.3 µg/100 g after 24 ·h of storage at room temperature. In the kefir 
made with grains containing less yeast (1:46 ratio of yeast to milk bacteria) 
the folacin level directly after fermentation was 5.3 ~tg/100 g and was 
higher than in traditional kefir (4.3 µg/100 g) but already after a, 24-1:l 
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I storage at room te;mperature the folacin contents attained the same level 
of 6.3 .µg/100 g. 

Storage conditions bad significant bearing on folacin content in kefir. 
lp the beverage made with yeast-rich grains further active biosynthesis 
continued during the 24-h storage at room temperature, being less intense 
in the 48-h cold storage. The least increases or folacin content were ob­
served in kefir containing almost exclusively the milk fermentation bac­
teria , and this both in the co1d-stored batches and in those kept at room 
temperature. 

Although the traditional kefir contained the smallest amount of f o łacin 
immediately after fer1nentation, as compared to the other kefirs, it ex­
hibited the high_est hiosynthesis activity during 24-h storage at room tem­
perature, expressed by a folacin level increase by 46.50/o (with respect to 
the vitamin level right after fermentation). It proved advantageous to cold­
store this kefir for 48 h; this increased foiacin by 116.2-'6/o as compared to 
the level of this vitamin directly after fern1entation. Langer storage of 
kefirs, up to 72 h in the case of traditional kefir and the one with an in­
creased number of yeast cells, and up to 48 h in the case of kefir produced 
with grains with higher milk bacteria content, led to folacin losses. 

Organoleptically, the traditionally produced kefir had a pure, fairly 
sour and refreshing flavour, and was slightly effervescent, which is typical 
for f ermented beverages of this kind. The other two kefirs had def ects in 
the for~ of either a yeast flavour (the kefir made with grains containing 
an increased amount of yeast) or the absence of the characteristic slight 
effervescence (kefir containing almost exclusively lactic acid bacteria). 

DISCUSSION 

~n the traditional kefir the folacin content increased by 115°/o as a result 
" 

of the development of ~efir grain mic~oflora and amounted to 4.3 µg/100 g, 
on the average, in the finished product. Higher figures were obtained by 
Karlin [11] and Cerny and Hrabowa [4], but these results \vere probably 
due to different experiment conditions and particularly to the commonly 
0ccurring differences in microflora composition in the separate batches 
of kefir grains. As we know, these grains are a very inhomogeneous bio­
logical materiał ,[15] and different samples exhibit microbiological differ­
ences both in lactic acid bacteria and in yeast. 

Our studies indicate the important role of yeast in the biosynthesis 
of folacin. However, an increas.ed presence of yeast in the fermentation 
has an adverse effect on organoleptic properties of the beverages. 

On the other hand, the observed changes of f olacin content in kefir 
Produced with traditionally cultured kefir grains can have practical 
significance. Especially noteworthy among the results is the fact that 
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folacin content rises sharply during cold-storage of kefir. This feature is 
the more advantageous since the storage of beverages in low temperature 
for 24-48 h enhances also their dietetic value as well as improves flavour. 
The accumulation of folie acid in yoghurt [7] and soured vegetables. [.3] 
during cold storage was den1onstrated in our previous works. 

CONCL USIONS 

1. The development of microflora in kefir makes up for the losses of 
folacin due to the pasteurization of mi!k and then increases the content 
of this vitamin in kefir by 1150/o (on the average) with respect to the 
content in pasteurized milk. 

2. The biosynthesis of folacin in kefir is due mainly to yeast, but kefir 
produced with modified kefir grains containing a higher number of yeast 
cells is organoleptically defective. 

3. The content of folacin further increases during the cold storage of 
kefir for 48 h. Thus, storage conditions have a significant bearing on the 
level of this vitamin in kefir. 
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Streszczenie 
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Badania zmierzały do ustalenia zmian zawartości folacyny w toku produkcji 
i przechowywania kefiru, ze szczególnym uwzględnieniem roli mikroflory grzybków 
kefirowych w kształtowaniu poziomu tej witaminy. W wyniku biosyntezy, zacho­
dzącej przy udziale mikroflory ziarn kefirowych, wyrównywane zostają podczas fer­
mentacji straty folacyny spowodowane pasteryzacją mleka (średnio 200/o), a następnie 
kefir zostaje wzbogacony w tę witaminę o 1150/o w stosunku do mleka paste~yzo­
wanego. 

W badaniach wpływu poszczególnych ugrupowań mikroflory ziarn kefirowych 
na biosyntezę folacyny, stwierdzono, że same ziarna ~ą bogatym źródłem tej wita­
miny (70-77 iµg/100 g) oraz ustalono, że biosynteza ta w kefirze zachodzi głównie przy 
udziale drożdży. Jednakże produkcja kefiru przy użyciu ziarn kefirowych o zwięk­
szonej liczbie komórek drożdży prowadzi do niekorzystnych zmian cech organolep­
tycznych napoju. 

Praktyczne znaczenie mają natomiast obserwacje zmian zawartości folacyny 
w kefirze produkowanym sposobem tradycyjnym. W badaniach tych na uwagę za­
sługuje znaczne zwiększenie poziomu folacyny podczas przetrzymywania napojów 
Przez 24-48 h w temperaturze chłodniczej ( +4°C), tym bardziej, że warunki te wpły­
wają także korzystnie na wartość dietetyczną i cechy smakowe kefiru. Mikroflora 
ziarn kefirowych syntetyzuje związki grupy kwasu foliowego, których zawartość 
Wzrasta trzykrotnie podczas fermentacji, dojrzewania i chłodniczego przechowywania 
napojów. 


