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ﬂ“hu:'osair patented a .xou of applying GDL (g}uconofdelta—lacton) in the manu-

prnic Weat products. This preparation mixed with moist meat produces rap;dly

mt Ace acid. fhis results in the formation of a gel in the sausage meat, which in

tthn ®lerates the production process anid the sausages are ready for consumption

“@rmut 8w deys (Frey, 1983; Modié & Turubatovi&, 1983). The risks of losses owing

g sy Produce ars minimized (Marshall, 1980).

19888 iy, 1ts adventages, the application of GDL has also some disadvantages. Sau-

Q%1L G GDL have a non-specific taste upon storage (Krylova et al., 1970; Cgvlek,

ap. - He %1lert (1973) has also recorded the unsatisfactory taste of sausages with

I PS) €lt that no spices were in a position to improve it. The author conducted

8y mildexpariments with the application of starter cultures and found a more plea-

hggsim 1y acia taste in the finished sausages. On drying, the quality of the sau-

gm3) SQPOYOG, colour was preserved and storuge lite was lengthened. Kede & Lazié

quer&tu“dled the effects of different sugars, GDL, starter cultures, and different
a\re9 On the quality of ihe sausages. The best results were obtained by them

8 Ggpllcation of starter cultures and GDL.

4 0 ®(1973), a preparation was patented, coataining GDL, lactobacilli and mi-

“HE&LGP' POlyphosphate, ascorbic acid, and sodium ascorbate. ; 2 Ee s :

$mms1ﬁrterstud1es on the ageing of sausages with GDL used singly or in combination!

il

Vg b preparations, were made by Krylova et al. (1976a, 1976b, 1982). They
“besdt Sausages with GDL had shorter storage lives than the ones with bacterial

.

08t of the characteristics were the best upon the application of starter ,
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preparations, followed by those with GDL. Comparative studies with resulls 91m11?€98p
to those obtained by Krylova et al., were made also by Winter (1982), Kissinger

and by many other authors. r-
The objective of this work was, by using starter microorganisms, to substitute pa
tially or completely GDL in the manufacture of fast-ripening meat products.

MATERTAL AND METHODS

In the experimental work, use was made of lactic acid microorganisms, micro
yeasts: either as 24-hour broth cultures, or freeze-dried. GDL was introducé
trol variants or in experimental ones in combination with starter cultures. as the
The experiments were made while observing the technological requirements towar :ures
manufacture of fast-ripening salami with the introduction of GDL or gtarter CV& ive
The sausage meat was filled into casings of a diameter of 55 mm or 80-1C0 mm- Act
ripening took place at 24-26°C for 48 hours. Then followed 24 hours of smoking athe
18-20°C. The sausages of a casing diameter of 100 mm are rolled in spices‘afteridfw
stripping of the casing. Then drying followed at 14-16°C and a relative air pull

of 90—95§ which was gradually reduced to 80%. g de”
The growth of the major groups of microorganisms in the experimental samples w:aniw
termined by standard microbiological methods. Changes in pH were monitored (Pos 0
metrically). In some of the experiments, pigment level was determined, in bk dards
per cent nitroso-myoglobin, and residual nitrites (after Bulgarian State Stan
/BDS/).

RESULTS AND DISCUSSION -

[. Experiments with the combined application of starter cultures and GDL sagd

cocci 89%
a in cOn

Ihose were conducted using a technology for the manufacture of fast—répen /. of

in the following variants: (1) with 0,5% GDL; (2) with 0,5 % GDL + 10 cells, gctoba‘
Lactobacillus plantarum, and M. varians; (3) with O,2é GDL + 10° cells/g of us p1é?
cillus plantarum, and Micrococcus varians; and (4) 10 cells/g of Lactobacill
tarum, and llicrococcus varians. ! fﬂﬂspw
Comparative studies were made after active ripening and after two weeks: 17 hownlrl
product. The results of the study of the major groups of microorganisms are S 11?
Table 1. ina-

It is obvious from the table that the presence of GDL results in the growth-ggeiﬂwf
counts of lactobacilli and micrococci which is one of the reasons for the d3 insufﬂ
in the flavours of those products. Variant 1 sausages were sourer and had aﬂltieg
ciently zood flavour. but the best binding and colour. The best flavour qual®

TPable 1. Microorganism counts in iast-ripcning sausages made witn GDL and Starter
cultures
Variant Ageing time Microorganism counts (cells/g) —””‘//
ho. (days) Lactobacilli Micrococci  Coli-titre W
! 2 8,1 x 10 5,4 x 105 10™" 107
14 5,5 x 10/ 2,4 x 10° >10~" >10”
2 2 1,3 x 107 2,5 x 103 10~" 5107
14 8,5 x 10! 3,1 x 103 >107" 507"
3 2 1,1 x 107 4,8 x 10 107" 107"
14 1,5 x 10° 5,4 x 10° >107" 107"
4 2 4,2 x 107 3,3 x 10° 10~" 107,
14 3,5 % 10° 7,2 x 107 5107 __10/

3 1
were found in variant 4, but colour there was slightly paler than in Vﬂrlagtremﬁir
The total scores of the finished products indicated that it was possible t the g
the GDL level used and, by combination with starter cultures, to compensé
advantages of both additives observed on their separate application.

II. Experiments on the substitution of GDL by starter cultures aredé

e
(1) Lxperiments with 24-hour broth cultures: The following variants were gron l&ﬂ’
(i) with the introduction of ' Streptococcus diacetilactis ap he lavel Of,is 18€ ﬁﬁﬂ
cells/g of sausage meat; (%i) with Candida utilis, 4,0 x 10° cells/g; (llaproﬂﬂng
cillus plantarum, 1,6 x 107, and Micrococcus varians and Staphylococcus g Ak
each 8,0 x 10° cells/g: sugar level was raised to 0,6% in this variant i gn9 G 4
iatroduced in the remaining variants); (iv) the same lgvels of microorgaﬁrol,o’ﬂpﬁ
introduced as in variant 3, + Candida utilis, 8,0 x 107 cells/g; (v) cot res'ca
GDL related to the sausage meat without the introduction of starter cult¥ e
of a diameter of 100 mm were used. ult3
Comparative studies were made in finished products after 14 days. [he res
microbiological analyses are shown in Table 2.
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e : -
2, Mlcroorganism counts in fast-ripening sausages with starter cultures com-
V\Pared to controls with GDL
arj,
b Y - Microorganism counts (cells/g of product)
Mbacilli Microcccei Yeasts Coli-titre Proteus-titre
g 3,2 x 107 1,3 x 10°  below 10 >107" »10~"
\ 4,0 x 107 7,8 x 105 1,1 x 10° 107" $10”"
4 1,0 x 10° Y.2'E 102 3,0 x 10° >1071 >10”"
5 8,0 x 107 6,0 x 103 . 1,0 x 10° 10~1 >10~"
'\\“‘-~;1fi_f 10! 1,8 x 102 below 10 107" >107"

th the table, the highest lactobacilli counts were found in variant 3
by the € level of carbohydrates was higher. The presence of microceccci was affected
geid prpr.'el‘leﬂce of lactic arid streptococci, GDL and a higher level of sugar when

ti'}ia eoduCtion is enhanced.
Titeg . Product pH values and also the per cent nitroso-myoglobin and regidual ni-
| gy 8re shown in Table 3.

le
\ Va 3. Comparative data by some indices of finished experimental products
ri -
'NO.&nt%Sugar I'n% i c*e’s
i
Atroduced pH Nitroso-myoglobin Residual nitrites
1 (%4 total pigment) (me%)
2 0,4 4,85 75,60 0,90
3 0,4 4,80 74,13 0,72
4 0,6 4,60 76,12 0,54
5 e 0,4 4,70 75,50 0,90
w4 4'50 r{b’go 0.90
(§ gen
4:50),}’; Seen that the lowest pH values were obtained in the variants with GDL

O1llowed by the one with 0,6% sugar (4,60). Nitroso-mvoglobin level is simi-

lap

‘R}Qgi Ehe fighegt percentages being found in variants with GDL and with 0,6% sugar.
gl‘ia_nal nitrites are lowest in ivariant 3: with 0,6% sugar.

Yith o018 3 ang 4 possessed the best expressed flavour qualities. Control samples
(2 Were gourer in taste and had a slight unpleasant smell.

%h thrperiments with freeze-dried starter cultures: The experiments were conducted
t5 Nm.ee Major variants: (1) sausage meat was filled into casings of a diameter of
"°h(’, (2) 00 mm dia casings were filled; (3) as in variant 2, only with the addi-
gample 0»5% sugar instead of the 0,4% introduced in the first two variants. The
Vis Sks Were put under the same technological conditions, of the manufacture of the
d%“ﬁ 2& Salami, Freeze-dried microorganisms were introduced at such levels as to pro
plda u{:s X 102 cells. of M%crococcus varians/g of product, 2,8 x 104 cells/g of Can-
\,igllre tlis, and 2,2 x 10° cells/g of Lactobacillus plantarum. .
ialues 1 Shows graphically the changes of lactobacilli and micrococeci counts g.nd pH :
qn Say "D the three experimental variants. It is obvious that the lactobacilli county
tl’ 55 S8ges of g larger diameter are higher than those in the variants of a diameter
A&iheq + This results in reduced micrococci levels. The lowest pH.values were ob-
1: 5ensup°n the additional introduction of sugar. .
b, Ory evaluations, a good' cut surface was found, and also a fine and stable co-
t\o“hd o Pleasant sourish taste of the finished products. No flavour"('hfferences were
0 he application of different levels of sugar. Further, no differences were
NG f&ttributable to the form of the cultures introduced: a 24-hour broth culture,
:nt& w;‘eeZe—dried preparation. On the longer refrigerated storage of samples, vari-
y,Q Sont; starter cultures were found to keep,and even to improve in flavour owing
Ly iMing enzymatic processes. At the same time, the storage life of the samples
%NQ Was more limited.
(1 Wstoyg
%“’ﬂb(i}f,"d quality fast-ripening sausages can be manufactures with a reduced GDL level
ta) Me:% With the introduction of starter cgltures. y
‘ (3’% i Products such as the Zakuska salami can be manufactures using starter cul-
A y) Copy, the stead of GDL. | 30 P /
’ Q%ts binations of lactobacilli and micrococci, or of lactobacilli, micrococci and
S885,) CaNn be applied as broth cultures or as freeze-dried preparations. It is ne-
EQG y ,?hat the inoculation of microorganisms provides counts in the range of
1) gy, 10 cell of sausage meat.

tae adVa.ntzg/;gs of the gpplication of starter cultures over the usage of GDL are: Y‘r
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setter flavour of the producis; a longer storage li:g¢; 1t 1s nov 1mpeT§EL ussd
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fill the sausages within a short time of making the sausags meat, as 1in \
since meat particle binding is delayed till after 24 hours.
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