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Abstract

STOYANOVSKI, S., Z. GACOVSKI,  S. ANTONOVA-NIKOLOVA, N. KIRILOV, I. IVANOVA, T. TENEV and V. HAD-
JINESHEVA, 2013. API ZYM enzymatic profi le of lactic acid bacteria isolated from traditional Bulgarian meat product “Lu-
kanka”. Bulg. J. Agric. Sci., Supplement 2, 19: 86–89

The enzyme potential of lactic acid bacteria is an important factor in the formation of characteristic taste of meat products. 
The aim of the study is the determination of the enzyme profi le of different lactic acid bacteria using API ZYM system. The en-
zyme activity of 31 strains of Lactobacillus plantarum, Lactobacillus sakei and Lactobacillus brevis isolated during different 
stages of the fermentation process of the naturally fermented traditional Bulgarian meat product “Lukanka” was determined. It 
was established that most of the strains showed low lipolytic activity. Only a few strains showed phosphatase and β- galactosi-
dase activity. The amidase activity varied among the strains. Almost all strains possessed high β-glucosidase, α-galactosidase, 
β-glucuronidase, α-manosidase and N-acetyl-β-glucosaminidase activity.     
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Introduction 

Production of naturally fermented sausages is a tradition 
in the countries of Southern Europe, but also occurs in some 
Scandinavian countries and Latin America. Specifi c fl avor, 
odor, color and structure of the sausages are due to the char-
acteristics of the raw meat and spices used, natural microfl ora 
including lactic acid bacteria as well as applied technology. 
During the ripening of dry sausage biochemical and physico-
chemical processes occur, which alter the composition and the 
structure of meat to form end products that give specifi c fl a-
vor, taste, color and other features of the product. Enzymatic 
activity of microfl ora, including the lactic acid plays an es-
sential role in these processes (Montel et al., 1998; Demeyer 
et al., 2000; Virgili, 2000; Papamanoli et al., 2003).

Materials and Methods

Microorganisms
Thirty-one strains of lactic acid bacteria (Lactobacillus 

plantarum – 24 strains, Lactobacillus sakei - fi ve strains and 
Lactobacillus brevis – three strains) isolated during different 
stages of the ripening of   traditional Bulgarian meat product 
“Lukanka” were used in this study. The strains were main-
tained on MRS agar.

Enzyme profi le
The enzyme activity of the lactic acid bacteria was deter-

mined using API ZYM miniaturized test following the man-
ufacture’s instructions. The API strips were inoculated with 
24-h-old cultures grown in MRS broth, and than incubated 
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at 30oC for 4 h. The evaluation of the activity was carried 
out on 5-grade scale, according to the intensity of coloration. 
Twenty enzyme activities were determined. 

Results and Discussion

Several enzyme activities included in lipid, carbohydrate, 
protein and phosphate metabolism were studied.  

The lipase activity (Figure 1) of the strains was very low 
and this confi rmed the result of other authors (Montel et al., 
1998). According to Vestergaard and Virgili (2000) and De-
meyer et al. (2000) responsible for lipolysis of meat products 
are mainly muscle lipases and phospholipases, while bacte-
rial enzymes show very low activity in fermentation process 
of the products.

The activity of valin-arylamidase and cysteine-arylam-
idase of the most of the tested strains was high whereas 

leucine arylamidase was relatively low. Seven strains of L. 
plantarum (S1, S2, S4, S5, S6, S7 and S11) did not show 
leucine arylamidase activity and the same number of strains 
showed high activity (Figure 2). Our results are consistent 
with those of Papamanoli et al. (2003). The degradation of 
the amino acids, obtained by exopeptidase activity of lactic 
acid bacteria and muscle aminopeptidases to volatile mol-
ecules plays an important role in the formation of character-
istic taste of the dried sausages. The studies of Montel et al. 
(1998) showed that the quantity of the aldehydes, alcohols 
and acids derived from degradation of leucine, valine, phe-
nylalanine and methionine was very low.

The majority of the studied strains did not show alkaline 
and acid phophatase activity

Only a few strains of L. plantarum (S3, S10 and S26) and 
L. brevis (S8, S27 and S28) showed one or both activities.  

β- galactosidase activity was recorded for three strains 

Fig. 1. Lipase and Esterase  activity (A and B) of selected strains
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of L. plantarum (S3, S10 and S26), and four strains of L. 
brevis (S8, S27, S28 and S38), whereas 24 strains possessed 
α-galactosidase activity (Figures 3 and 4).  

Almost all strains showed β-glucosidase activity (except 
S13, S14, S15 and S16), while the number of the strains with 
α-glucosidase activity was signifi cantly lower (seven strains)                 

The most of the investigated strains possessed high 
α-galactosidase (Figure 4), β-glucuronidase (Figure 5), 
α-manosidase and N-acetyl-β-glucosaminidase activity. 
The data obtained confi rmed the results of Papamanoli et al. 
(2003) for these enzyme activities. 

The acid production during the fermentation of dry sau-
sage depends on the type and the concentration of sugars 
added to the meat and on the number of lactic acid bacteria. 
The level of the produced acids depends on the acid forma-
tion activity of the strains. The sour taste of fermented meat 
products correlates with the amount of acid and is one of the 
factors determining one of the overall fl avors of the sausage 
(Montel et al 1998). This fact should be taken into account in 
the selection of starter cultures depending on the user pref-
erences. In the Nordic countries, sourer fl avor of raw dried 
sausages is preferred unlike the South. 

Fig. 3. β -galactosidase activity of selected strains

Fig. 2. Leucine arilamidase activity of selected strains
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Conclusion

Processes that occur during the ripening of the product are 
complex and are result from the interaction of the remaining 
enzymes of muscle and fat tissue and the action of bacterial en-
zymes, including the enzymes of lactic acid bacteria. It was estab-
lished that most of the strains showed low lipolytic activity. Only 
a few strains showed phosphatase and β- galactosidase activity. 
The amidase activity varied among the strains. Almost all strains 
possessed high β-glucosidase, α-galactosidase, β-glucuronidase, 
α-manosidase and N-acetyl-β-glucosaminidase activity.     
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Fig. 5. β-glucuronidase activity of selected strains

Fig. 4. α-galactosidase activity of selected strains
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