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Y cell counts of the fortuitous staphylococci were reduced to a greater extent during ripening than in the

The effect of Debaryomyces hansenii on the quality of fermented sausages was studied. In all batches with D.

sp()nd
€n . A y : : - s
Uy tbatches without yeast. Therefore, in the batches without a nitrate reducing starter organism, D. hansenii caused

Nitr, 3 . . . . -
g ate reduction. Generally, the yeast caused an increased ammonia concentration and a higher pH in the sausages,

E(;re
q bag Concentrations of acetic acid and lactic acid. Upon inoculation with 5x10° cfu/g, the yeast exhibited growth in
€3 with:
lergy, thin the first five days of ripening. D. hansenii was inhibited in growth, when Lactobacillus curvatus and
OCCus
X3usilg<-, @rians were used in addition and, furthermore, an increase in ammonia concentrations was not detected in the

*ur 5 2 ; : . o
Yayg, Tesults show that D. hansenii has a marked influence on the microbiology and the chemical composition of dry

8es
* thug ‘s | a3 :
Gy » 10 prevent complications, the application of D. hansenii requires that the formula and the starters have to be

) aCCO o
R b Ming to the special effects of yeast.
ml%ram ION; Debaryomyces hansenii requires oxygen for reproduction, destroys peroxides (CORETTI, 1973), is salt

) does
pr@para. Mot reduce nitrate and occurs frequently in cured meat products (LEISTNER und BEM, 1970). Some starter

10, s
on - o3 : : ; o s 5 ; - :
hy) the German market contain D. hansenii as single strain or in combination with lactic acid bacteria and

Ocej
(HAMMES et al., 1985). The aim of this work was to investigate the influence of D. hansenii on the charac-

dry
M’\TERIA ®d sausages during fermentation.
%%% AND METHODS

{ v .
MEISE laCtobaczllus curvatus Lc2 is the same as described by MEISEL et al. (1989). Micrococcus varians M28

ap
sunher ::: 5 fat; frozen), 15 % lean beef (approx. 4 % fat; ground) and 35 % pork back fat (approx. 90 % fat; frozen).
:ha“'ay) 0 ;dlents were (%): sodium chloride, 2.8; potassium nitrate, 0.03; dextrose monohydrate, 0.3; black pepper, 0.2;
'7’(107 e Mace, 0.03 and coriander, 0.07. The starter cultures were added as shown in table 1. The inoculum was
;Z’:lrol. " Yrans M28) 5 2x105 (D. hansenii) and 1.2x107 cfu/g (L. curvatus Lc2). A batch without starters served as
2|
: Expen'menta] design.
Balch Starter organisms
1 L. curvatus Lc2 M. varians M28  D. hansenii Dhl
; : _ _
; M ; :
; " H .
N8 + b i)
N " ¥ H
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Sage

Ixe s . .
S Were stuffed into regenerated collagen casings (NATURIN R2R) of 60 mm in diameter and ripened in a
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drying chamber for 7 days at 18° C followed by 21 days at 16° C. During the first week the relative humidity was ¥
: ed
from 93 % to 87 % and during further 10 days from 87 % to 75 %. The sausages were exposed to friction-g"fnerﬂt

for 30 min on the 2nd, 4th, 6th and 8th day of fermentation.

dwwﬂ
50) Th
dry matter was determined by the see-sand method (Amtliche Sammlung fiir Untersuchungsverfahren nach § 35L . rdlﬂﬂl‘

o™ |
determination of nitrite and nitrate was performed according to SCHREINER et al. (1988) and that of ammoni2 - 100?‘

Analytical Methods: The pH of the sausages was measured from homogenates of 10 g sausage in 20 ml of destill

GERHARDT and DAM QUANG (1979). Lactic and acetic acid were determined by ion chromatography (Biot"onicI o
with a high performance separation column (Biotronic, Nr. 5311006) and 0.1 n sulfonic acid as the eluent. The fiot i ‘
0.8 ml per min, the detection wave length 210 nm (range 0.08) (GEHLEN, 1989). mf‘
Microbiological methods were described by MEISEL et al. (1989). For the selective determination of the StaPhyloc

(7.4%
SK-medium was used (SCHLEIFER and KRAMER, 1980). For the enumeration of the yeasts, wort agar Me

employed. geﬂsm
Sensory examinations were performed according to SINELL et al. (1984) with a trained panel, using d"fscripu've dﬂysﬂ:
analysis for external and internal appearance, firmness, colour and taste. The examination took place after 21 and
ripening. gefvﬂl‘
RESULTS AND DISCUSSIONS: In all batches with D. hansenii as a starter culture, growth of this yeast could P 0; ) ¥
HoW
f) ﬂ

The additional use of either L. curvatus or M. varians M28 as starter did not reduce the yield of D. hansenil- . 4

Mool : : B ©
yeast was inhibited in growth during ripening, when L. curvatus and M. varians M28 were used together (fige" ool Jl

W‘ /
batches growth of the fortuitous staphylococci was observed in the first days of fermentation. In the control batch o 1

g
starter, both maximum yield and residual level of the fortuitous staphylococci (figure 2) were higher than in any . s o

¢
fortuitous staphylococci grew up from 2.4x10% to 1.3x107 cfu/g within the first five days and declined to 1.2x10 g of y

. it
28 days of ripening. Regarding maximum and residual yield, the single starter strains L. curvatus, D. hansem! bﬂ‘che‘
varians M28 inhibited the growth of the fortuitous staphylococci, the yeast exhibiting the strongest effect: = the i

produced with D. hansenii, the fortuitous staphylococci reached lower maximum levels and died off faster e o Mu’oﬂ
3). The ¢ maﬂ p

responding batches without yeast. On a qualitative base L. curvatus caused the same effect (figure 2 and
of L. curvatus with D. hansenii showed a stronger synergistic inhibitory effect on the fortuitous sta wﬂd

combination with M. varians M28. This inhibition was again strengthened when all three strains were © y ]0"’6
combination. In this latter batch the lowest cell counts of the fortuitous staphylococci occured after the 2nd day 2" 1SEL '
residual yield with 8x102 cfu/ g was found after 28 days of fermentation (see figure 3). According to those resultS towﬂfd,
al. (1989) found individual inhibition effects of L. curvatus Lc2, M. varians M101 and D. hansenii Dh, wdme

pv
3[tﬂ ﬂ‘j

Staphylococcus aureus. These effects were not lost in starter combinations but acted synergistically. The author® trgtég
¥

from o
lf5

ns!
for D. hansenii to the consumption of oxygen (MEISEL et al., 1989). The same mechanism might be respO aﬂ

individual inhibition effects for L. curvatus to acidification, for M. varians M101 to the formation of nitrit¢

rv
inhibition of the fortuitous staphylococci. The lowest pH (5.05 - 5.13) was observed in all batches with L% nd"

7]
days of fermentation. In the batches without L. curvatus the lowest pH was seen after 7 days ranging between 5} hﬁﬁ
pet ~ f
In all lots the pH raised during the further ripening. L. curvatus caused decreased pH values in the finished Prod 0d 0""
v
D. hansenii - according to the results of MEISEL et al. (1989) - gave rise to increased pH values in the finis" 5$-T;
f

s
(table 2). This observation is consistent with lower concentrations of lactic acid and acetic acid in thes® uoﬂo

b
assimilation of lactic acid by yeasts in dried sausages is known (RAMIHONE et al., 1988). In addition, th® apP 51f'0é

) ¢ in P
hansenii increased the ammonia concentrations generally in the finished products which should cause increas®
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%Q‘S and

fo M. varians M28 inhibited the growth of D. hansenii (figure 1), when used in combination, the ammonia

Mhati

On . . 1 v . . .

. Was not increased in this lot. The control batch without any starter showed a quite good nitrate reduction (figure 4).
Use

; 0 . ’ ! bt ; :

f M. varians M28 resulted in an acceleration, the use of D. hansenii and of L. curvatus, respectively, in an

N o : : % cigice s o s . : 3
f the nitrate reduction. The inhibition effect of D. hansenii on nitrate reduction was again strengthened when it was

- rvatus. Obviously, the suppression of the nitrate reduction was closely related to the inhibitory effects
5

loy,
SQUSagestZifonuitous staphylococci. This results could explain the color problems, observed by CORETTI (1972) in dried
‘va’ians }v:;‘ Were produced with 5x10° cfu/ g of D. hansenii as a single starter culture. No inhibitory effect on the yield of
A 8 ‘.)CCTlred, when D. hansenii was used in addition. In spite of the suppression of the fortuitous staphylococci by
C“"’az an’dno Significant differences in the nitrate concentrations were found in the sausages. (table 2). The sausages with L.
Staners 3 M. varians M28 had a slightly gray surface color. The sausages produced by D. hansenii or with all three
Ck%t 4 Substantial, red surface color which had already occured after two days of fermentation. The sausages with L.
famt i Single Strain had a slight gray core area, whereas the products with L. curvatus and D. hansenii in addition were
shollld o With a big, gray core area and a strong rancid taste after 27 days. For both defects the weak nitrate reduction

Teg : T g - : :
agﬁinxt Ponsible causing insufficient amounts of nitrite to enable the curing of the meat pigments and to protect the fat
Ty

Ncid; .
N L ty. The sausages produced by all three starters were preferred in taste.
IONs:. : : e
%4 ; NS: Our results show that D. hansenii has a strong influence on the microbiology and the chemical composition
auSa e
u“Dr(, g g Thus, D. hansenii can contribute to an improvement of taste and surface color in dried sausages. However,
u

L
| 4 Ky W Of this strain can cause severe defects.
| LE
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Oh1 » Lc2 + M28

CELL COUNT (cfu/g)

[POTASSIUM NITRATE] (mg/kg d.m.)

Figure 1: Growth of D. hansenii in dependence on other starter cultur!

o : or "o
Figure 2: Growth of fortuitous staphylococi in sausages without startel i
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TIME (d)
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one starter, respectively. Dhl: D. hansenii, Lc2: L. curvei
M. varians.
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Figure 3: Growth of fortuitous staphylococci in dependence on startef

nations. Dh1: D. hansenii, Lc2: L. curvatus, M28: M. yaria™:

. . o Lo
Figure 4: Kinetics of the changes in potassium nitrate concentrations ‘nmgmh

sausages in dependence on starter cultures. Dh1: Dhl: D.
Lc2: L. curvatus, M28: M. varians.

TIME (d)
Table 2: Chemical results of the dried sausages after 28 days of ripening
pH KNO, lactic acetic NH, d.m.
acid acid
lot (ppm) (g/kg) (g/kg) (mg/100g) (%)
1 5.30 20 12.2 1.4 43.1 69.7
2 5.28 105 12.5 1.1 36.8 68.8 ‘
3 5.46 11 10.7 1.3 35.6 67.1 ‘
4 5.45 90 11.3 1.1 444 67.9
5 5.28 21 12.6 1:2 37.8 69.1
6 5.34 316 11.9 0.9 38.3 68.0
7 5.54 17 9.9 [0 39.3 68.9
8 5.41 25 12.0 0.8 37.6 68.9
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©o Figure 2: Growth of fortuitous staphylococci in sausages without starter or with one Figure 1: Growth of D. hansenii in dependence on other starter cultures. Dhl: D.
starter, respectively. Dhl: D. hansenii, Lc2: L. curvatus, M28: M. varians. hansenii, Lc2: L. curvatus, M28: M. varians.
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POTASSIUM NITRATE (mg/kg d.m.)

Kinetics of the changes in potassium nitrate concentrations in dried sausages

in dependence on starter cultures. Dhl: D. hansenii, Lc2: L. curvatus, M28:

M. varians.
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Dhl: D. hansenii, Lc2: L. curvatus, M28: M. varians.
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