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Table 1. Main properties of cell-envelope proteinases identified in LAB™?”

Strains Molecular weight/kDa Substrates Type Optimum temperature /°C (pH) Reference
Le. lactis subsp. cremoris AM1 - k- B-casein S/pir - (-) [13]
Le. lactis subsp, cremoris H2 180 K= B-casein S - (5.9 [14]
L. casei subsp. casei HN14 - B-casein S/PI - (=) [15]
L. delbriickii subsp. bulgaricus CNRZ 397 170 ag - B-casein S 42(5.5) [16]
L. helveticus CP790 45 ag - Bcasein S/PIIT 42 (6.5) 171
L. helveticus 1.89 180 ag - B-casein S 50(7.0) [18]
S: serine—proteinase; — : not available.
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Figure 1. Schematic representation of the predicted domains of CEPs from different LAB™

helveticus CNRZ32, PrtB from L. delbrueckii subsp. bulgaricus NCDO1489, PrtR from L. rhamnosus BGT10, PrtS from St.

PrtH and PrtH2 from L.

thermophilus CNRZ 385 and PrtP from L. lactis SK11. The eight main domains: signal sequence (S), prodomain (PP),

catalytic proteinase domain (PR), A-domain (A), B-domain (B), helical domain (H) , (cell-wall domain) , anchored

domain (AN) . The hatched part of the catalytic domain corresponds to the insertion I domain. Numbers refer to the last

amino acid of each domain. Positions of the three amino acids of the catalytic triad are indicated: D (aspartic acid) , H

(histidine) and S (serine) .
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Table 2. Effects of proteinases from LAB on fermented dairy products

Strains Enzymes (genes) Effect

Le. lactis CEP

Reduce bitterness resulted from the accumulation of hydrophobic peptides in

reduced—fat Cheddar cheese?? .

Peptidases  PepN, Pep02,

L. helveticus CNRZ32 Pep03

L. delbrueckii subsp. lactis Peptidases

Le. lactis subsp. cremoris NM1 pepN or pepC

specific free amino acids in cheese

Le. lactis

Autolysis of LAB

L. delbrueckii subsp. bulgaricus Proteolytic enzymes

Involve in the degradation of bitter peptides and reduce bitterness in cheese

Accelerate the ripening process of cheese

Reduce the fermentation time in making yoghurt and improve firmness

[28]

[30]

Accelerate cheese proteolysis and, hence, the ripening process ™ .

Result in a positive effect on Cheddar cheese flavor and increases the level of

[29]
[32]

[36]
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Lactic acid bacteria proteinase and quality of fermented
dairy products — A review

. *
Shuang Zhang, Lanwei Zhang , Xue Han
School of Food Science and Engineering, Harbin Institute of Technology, Harbin 150090, Heilongjiang Province, China

Abstract: Lactic acid bacteria (LAB) could synthesize cell envelope proteinase with weak activity, which primarily
degrades casein. In addition to its crucial role in the rapid growth of LAB in milk, LAB proteinases are also of industrial
importance due to their contribution to the formation of texture and flavor of many fermented dairy products. The
proteolytic system, properties of proteinase, the degradation product of casein and its effect on the quality of fermented

dairy products were reviewed in this manuscript.
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