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ogether with laztic acid, naller ounts of acetic
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acid are med (fig. 2) and very small, but signi-
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Ilcant amounts of propionic and bytric acids (10 - 20

\»MQLQS/LuW 2 Dile)e No ol =keto acids could be d
tected by the mefthod used, whereas total carbonyl con-
ntration never exceded 0.5 mmole/100 g D.M.
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he presence of a2 startetculture in expt. 3 did not
s

produce outspoke1 changes for any of the characteristics

asured (fig.l, fig. 2)
From the amounts of carbohydrates, expressed as mmoles
of hexose, and tie amounts of lactate and acetate
produced, fermentation balances can be calculated,

according to the rea

671276 3

and C.H,,0, + 2 HO —= 2 CH,COOH + 2 CO, + 8 H
61276 2 3 y

t is clear from these reactions, that for each mole of

ing, two moles of lactate and/or

r
acetate should b2 formed., The theoretical amounts of

these acids, calculated from hexose metabolized, are
compered to the amounts acutally found for the diffe-
rent periods of the ripening process, as well as for

4

the whole period, in table 2. It can be seen that for

the whole period, in experiments 2 and 3, the amounts

of lactate and azetate found, correspond to the
amounts calculat:d, indicating that all hexose meta-
bolized was anae*obically converted to lactate and
acetate, the former being the major end-prodtuct,

o)
In experiment 1 however, lactate and acetate found can
only account for about 2/3 of all hexose metaboli-
zed, indicating that other end products were formed.
The small amounts of propionate, butyrate and carbonyl

compounds formed, cannot explain this discrepancy.
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Table 2. Fermentation Balances, calculated at

various stages of Dry Sausage Ripening.

Period Hexose fermenteda Lactate + Acetate formed®
(days)

Expt.l Expt. 2 Expt. 3 Expt.1l Expt. 2 Expt. 3
0-3 %L G Ay 3.56 7.82 (14.34)°  9.07 (7.66) 6.01(7.12)
3-15 4.30 4.56 7.17 (8.60) 8.33(9.12)
3-16 7.68 13: 12 415 36)
15-36 2.38 0.75 2.42 (4.76) 3.88(1.50)
16=50 0.84 0.61 (1.68)
0-36 1051 8.87 18.66 (21.02) 12.,22(17.74)
0-50 15.69 21,55 (31.38)

a = All results expressed as mmoles/100 g of D.I,
b= ( ) = theoretical value calculated from glucose fermented.




However, regeneration of reduced cofactors in anaerobic
carbohydrate fermentetion may produce other reduced com-
pounds such as ethanol and other low molecular weight
alcohols, not determined in these experiments, In view

of the magnitude of the discrepancy, and the low concentra-
tion of ethanol reported elsewhere (Pezacki and Szostak,
1962), a more likely explanation mey be related to the
initial presence of more oxygen in the sausages of expt,

1, as compared to expt. 2 and 3. Indeed, whereas sausages
were vacuum filled in the latter experiments, they were naét
in the former, Akigher oxygen concentration may induce

a complete oxidation of part of the carbohydrate, with
production of CO2 and Hgo. Such oxidative dissimilation

of carbohydrates has been suggested for the last stages

of ripening by Pezacki and Fiszner (1966). However, as

is clear from table 2, the discrepancy between end products
found and substrate metabolized, is most outspoken for

the first 3 days of ripening. In all experiments, fermen-
tation balance discrepancies were observed for the last
period of ripening (table 2), but the amounts involved

are of minor importance, compared to the first two periods.
Although very early in the ripening period, lacétobacilli
become the predominant flora of dry sausages, ripened
under the conditions described, the number of Micrococci
initially present in comparable to the number of Lacto-
bacilli (Reuter et al, 1968), The former may contribute

to complete oxidation of carbohydrate during the first
days of the ripening period, In expt. 1, Micrococci and
Lactobacilli were enumerated and comparable numbers were
only observed for the first sample (fig. 3). Numbers of
Micrococci tended to be higher however in samples obtained
from batch A, described in the preceding paper (Demeyer

et al, 1973), ripened under similar conditions as batch B
(expt.l) and for which preliminar results on carbohydrate
metabolism indicated even more outspoken fermentation ba-

lance discrepancies,
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Although stoichiometry clearly indicates a different
pattern of carbohydrate metabolism in expt.l, compared to
expt., 2 and 3, the absolute amounts of lactic and acetic
acids formed in all experiments are similar (table 2).
Also, the final concentrating of these acids, as well as
other characteristics measured, are similar to the mean
values calculated for nine samples obtained commercially
(table 3). Individual values of pH for these samples
were found to be inveesely related to the concentration
of lactic acidy expressed per, 100 g of crude protein,
as suggested by Andersen and Ten Cate (1965) (Fig. 4).
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Table 3. Composition of Dry Sausages.

Brand 1 2 3 4 5 6 7 8 9 Mean = S.E.
D.M. (%) 58.6 62.0 T3.1 64,0 70.2 65.6 65.0 66.4 61.6 65.1 = 1.5
Protein (#D.M.) 29.7 27.5 25.4 26.7 31.0 28.2 30.0 27.9 27.0 28.1 % 0.6
Fat (% D.M.) 60.0 A2 66.8 61.2 61.1 60.6 60.3 56.5 62.1 810°% 1.0
¥ pH 4.86 4.70 5.23 4.72 5.31 4.94 4.90 4.72 4.48 4.87 £ 0.09
:
; Organic Acids
Lactate® SE.d . 2.7 1IAB 25,4 22.7 2903 2732 %0 PR3 1.8
Acetate® 4,2 -yt il T R B LS W, T R, v DS B Sy e 2k D3
Butyrate’ 250 00,7 19.8 4.5 15,4 B 420133 %A aKs:Ean
Propionate® . 17.2 6.2 7.8 4.6 45.3 5.9 6.8 8.4 3.9 11.7 % 4.4
Carbonyl compounds222 360 253 246 213 416 796 345 162 334 £ 64
Hexoses® B A0.6.20.0 7.5 1.9 5186 " 629°21.% o5 9.3 £ 2.4

8 mmoles/100 g of D.M,

b Y@Mﬂes/lQO g of D.M,
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Fig.

4

Relationship between pH and lactate concentration
(data from table 5)

pH

Lactate (mmoles/100 g of Crude

80 100 120 protein)
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