Peptides Produced by Selected Lactose-Positive and Lactose-Negative
Lactococci in a Model Cheese Ripening System?
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ABSTRACT

Pasteurized skim milk was placed in a
dilution bottle with buffer (pH 5.1 £ .1)
that had been immobilized in agar. Ren-
net and lactococci (10°/ml) were added.
Microbial growth was inhibited with pen-
icillin, natamycin, and nalidixic acid. Fol-
lIowing incubaton at 25°C for 12 d, pro-
teinase actvites were quantified by the
o-phthaldialdehyde assay and pepddes
produced were determined by reversed-
phase HPLC. Four lactose-negative mu-
tants were among the 14 strains tested.
Lactose-negative mutants were signifi-
cantly less proteolytic than lactose-posi-
dve strains with one exception, but all
strains were proteolydc. Three of the lac-
tose-posifive strains were two to five
times more proteolytic than the other sev-
en. Peptide profiles from reversed-phase
HPLC were separated by cluster analysis
into four groups with similarides greater
than .64, The most proteolytic strains,
which were lactose-positive, produced
numerous hydrophilic peptides with chro-
matographic retenton tmes of 5 to 25
min, whereas the lactose-negative strains
produced numerous hydrophobic peptides
with retention times greater than 50 min.

INTRODUCTION

Lactococei possess several proteinases and
peptidases that hydrolyze proteins to peptdes
and amino acids producing desirable cheese
flavor (27, 28) and sometimes birterness (35).
Whereas lactose-positive (Lact) lactococel pos-
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sess surface-bound proteinase, lactose-negative
(Lac™) mutants generally possess little or none
(15).

Numerous studies on proteinases and pepti-
dases of lactococci have been reported (6, 7,
10, 11, 12, 18, 21, 22, 33, 34, 37), and numer-
ous methods (2, 4, 13, 14, 17, 30) have been
used to quantify proteolysis. Several methods
exist for extraction of peptides from chesse or
protein hydrolysates (19). Exmaction with etha-
nol appears to be most satsfactory (20, 29).
Furthermore, HPL.C is now available to replace
the less satisfactory methods of assaying for
peptddes and amino acids, e.g., chromatography
by ion exchange or gel filtraton methods or
electrophoresis. ’

In the present research, the resting cells of
14 smains of lactococcl were incubated singly
in skim milk that had been treated with the
amount of rennet used in cheese making. This
proteinaceous substrate was held in a pH range
characteristic of Cheddar cheese. As proteolytic
activity peaked, samples were analyzed for pep-
tides. The objective was to provide peptide
profiles for use in selection of lactococci suit-
able for use in experiments on accelerated
cheese ripening.

MATERIALS AND METHODS

Identities, lactose-fermenting ability, and
sources of the 14 cultures studied are shown in
Table 1. Twelve were Lactococcus lactis ssp.
cremoris and 2 were L. lactis ssp. lactis as
reported by sources. Other work in this labora-
tory suggests some of the strains called L.
cremoris are actually L. lactis.

Lactose-positive strains were grown in M17
medium (36), whereas Lac™ strains were grown
in modified M17 medium in which glucose was
substituted for lactose (MM17). Tubed media
were sterilized at 121°C for 15 min. Cultures
were transferred weekly during experiments
and were propagated at 30°C for 16 h.
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