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^ ■ 29 STUDIES INTO THE POSSIBILITIES OF PREPARING FAST-RIPENING MEAT PRO­

DUCTS USING STARTER CULTURES INSTEAD OF G.D.L.

R. Brankova, M. Kadeva, B. Dineva, A. Krustev, E. Barilska

Institute of Meat Industry, Sofia, Bulgaria

2 S 3axr patented a ..¡uu of applying GDL (glucono-delta-laoton) in the manu- 
*V°6ic 1 m«at products. This preparation mixed with moist meat produces rapidly

aCoe?cid« This results in the formation of a gel in the sausage meat, which in 
to 5*6 a ierates **le production process and the sausages are ready for consumption 
4W aultvIeVv dsys (prey. 1983 j Wodic & Turubatovic, 1983). The risks of losses owing 
W 1® vvith^Produce ara minimized (Marshall, 1980).
l9|a? its advantages, the application of GDL has also some disadvantages. Sau-
% ' K  Gaj1GlJL have a non-specific taste upon storage (Krylova et al., 1970; Cavlek, 

He jilert (1973) ha3 also recorded the 'unsatisfactory taste of sausages with 
e*t that no spices were in a position to improve it. The author conducted 

tiii^i^Psrimfents with the application of starter cultures and found a more plea- 
Il98? *lr‘Pr acid taste in the finished sausages. On drying, the quality of the sau- 

) sti ’ colour was preserved and storage life was lengthened. Rede & Lazic 
0(1 tiltin' ed the effects of different sugars, GbL, starter cultures, and different 
If, a ss on the quality of the sausages. The best results were obtained by them 

s (.plication of starter cultures and GDL.
* %°cCi ( ^*973), a preparation was patented, containing GDL, lactobacilli and mi-

Polyphosphate, ascorbic acid, and sodium ascorbate.
% h 3tudies on the ageing of sausages with GDL used singly or in combination!

tei* ht-eonrationfi. were riierie bv Ifrv love et el. ( 1Q7Ae . 107Ab TViovpreparations, were made by Krylova et al. (1976a, 1976b, 19 8 2). They 
beg"" sausages with GDL had shorter storage lives than the ones with bacterial 

most of the chareot,eristics were the best uoon the aoclication of starter
' v N t
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preparations, followed by those with GDL. Comparative studies with results a (198}) 
to those obtained by Krylova et al., were made also by Winter (1982), Kiasi g 
and by many other authors. . . +e PaI>'
The objective of this work was, by using starter microorganisms, to substiw 
tially or completely GDL in the manufacture of fast-ripening meat products.

MATERIAL AND METHODS .
In the experimental work, use was made of lactic acid microorganisms, Dli°r°g^Cin c°n' 
yeasts: either as 24-hour broth cultures, or freeze-dried. GDL was introduc 
trol variants or in experimental ones in combination with starter cultures. g the 
The experiments were made while observing the technological requirements to .ture® 
manufacture of fast-ripening salami with the introduction of GDL or ¿ctive
The sausage meat wa3 filled into casings of a diameter of 55 mm or 80-100 mm- 
ripening took place at 24-26°C for 48 hours. Then followed 24 hours of 3m0lcit|r the 
18-20°C. The sausages of a casing diameter of 100 mm are rolled in spices a ^ i d i ^  
stripping of the casing. Then drying followed at 14-16°C and a relative ai 
of 90-95? which was gradually reduced to 80^. . _ was 8®'
The growth of the major groups of microorganisms in the experimental sampi/pote»tl0 
termined by standard microbiological methods. Changes in pH were monitored 0{
metrically). In some of the experiments, pigment level was determined, m  
per cent nitroso-myoglobin, and residual nitrites (after Bulgarian State 
/BDS/).
RESULTS AND DISCUSSION
I. Experiments with the combined application of starter cultures and GDL _
Those were conducted using a technology for the manufacture of fast-ripening 0f 
in the following variants: (1) with 0,5$ GDL; (2) with 0,5 $ GDL + 10 ® - gact° - 
Lactobacillus plantarum, and M. varians; (3) with 0,2$ GDL + £„eiliu3
cillus plantarum, and Micrococcus varians; and (4) 10° cells/g of Lactooa 
tarum, and Micrococcus varians. in fini3iP
Comparative studies were made after active ripening and after two weeKa* gho*«1
product. The results of the study of the major groups of microorganisms a (
I Table 1. th °f sllia e®
It is obvious from the table that the presence of GDL results in the grow “iffaren= . 
counts of lactobacilli and micrococci which is one of the reasons for tn j.nsuI 
in the flavours of those products. Variant 1 sausages were sourer and ha 
cientlv good flavour, but the best binding and colour. The best flavour a

sag6

j
Table 1. Micx-oorganism counts in fast-ripening sausages made witn GDL an

cultures "

Variant Ageing time Microorganism counts (cells/g)

(days) Lactobacilli Micrococci Coli-titre Proteus

1 2 CD X 0 5,4 x 103 10"1 710”

14 5,5 X  107 2,4 x 102 >10~1 ^10

2 2 1,3 x 107 2,5 x 103 10'1 710

14 8,5 x 107 3,1 x 103 >10_1 5>10

3 2 1,1 x 107 4,8 x 104 10~1 10

14 1,5 x 108 5,4 x 103 ?10-1 >10

4 2 4,2 x 107 3,3 x 105 10“ 1 10

14 3,5 x 108 7,2 x 103 >10~1 710

were found in variant 4, but colour there was slightly paler than m  v r to 
The total scores of the finished products indicated that it was possi ngate 
the GDL level used and, by combination with 3tarter cultures, to compe“ 
advantages of both additives observed on their separate application.
II. Experiments on the substitution of GDL by starter cultures .„ore prepfiO^
(1) Experiments with 24-hour broth cultures: The following variants wer^ P 0 % ^  
(i) with the introduction of streptococcus diacetilactis at he lave! j ytic
cells/g of sausage meat; (ii) with Candida utilis, 4,0 x 10 cells/g, 
cillus plantarum, 1,6 x 105 , and Micrococcus varians and Staphylococcus ^  d e 
each 8,0 x 105 cells/g: sugar level was raised to 0,6“̂ in this va“ ^ *  ^Is®3 o X J \  
introduced in the remaining variants); (iv) the same levela of m c r o o i g ^ ,  
introduced as in variant 3, + Candida utilis, 8,0 x cei^9+ ~ rulture9* .ne
GDL related to the sausage meat without the introduction of starter \
of a diameter of 100 mm were used. result3
Comparative studies were made in finished products after 14 days, ine 
microbiological analyses are shown in Table 2.



Microorganism counts in fast-ripening sausages with starter cultures com­
pared to controls with GDL

Microorganism counts (cells/g of product)_____________________________
Lactobacilli Micrococci Yeasts Coli-titre Proteus-titre

3,2 x 107 1,3 x 102
" - ~T~-

below 10 >10-1 >10_1
4,0 x 107 7,8 x 103 1,1 x 103 10“ 1 >10“1
1,0 x 108 7,2 x 102 3,0 x 10? >10”1 >10“1E*—oXoCO 6,0 x 103 1,0 x 103 10“1 >10“ 1 Í
7,0 x 107 1,8 x 102 below 10 >10~1 >10“1

*8 Oh
thUS ^rom the table, the highest lactobacilli counts were found in variant 3 

v the r}6 •*-evel °f carbohydrates was higher. The presence of micrococci was affected 
?°id nv. ¿eaence of lactic streptococci, GDL and a higher level of sugar when
. tiahlj u°tion is enhanced.
ritea product pH values and also the per cent nitroso-myoglobin and residual ni- 

are shown in Tablee shown in Table 3.
.^¿•Comparative data by some indices of finished experimental products

, sugar 
introduced

I n d i c e s
pH Nitroso-myoglobin Residual nitrites

0,4 4,85 75,60 0,90
0,4 4,80 74,13 0,72
0,6 4,60 76,12 0,54
0.4 4,70 75,50 0,90
0,4 4,50 76,90 0,90

(i 0ah hn5o) asen that the lowest pH values were obtained in the variants with GDL
* followed by the one with 0,6$ sugar (4,60). Nitroso-mvoglobin level is simi-

i-hr
sugar.««¡i* e nigfcest percentages being found in variants with GDL and with 0,( 

nitrites are lowest in variant 3: with 0,6$ sugar.
*lth 3 and 4 possessed the beat expressed flavour qualities. Control samples 
(?) b Wers sourer in taste and had a slight unpleasant smell.

thr^eri®ents with freeze-dried starter cultures: The experiments were conducted 
u Kan. ®ajor variants: (1) sausage meat was filled into casings of a diameter of
"ot! *12) 100 *»"• e-io i.acino-a wor-p filled- M l  as in variant 2. only with the addi-

Were puthunder the same technological conditions, of the manufacture of the 
jiàs ~a salami. Freeze-dried microorganisms were introduced at such levels as to pr

mm dia casings were filled; (3) as in variant 2, only with the addi- 
sugar instead of the 0,4/ introduced in the first two variants. The

h,

salami. Freeze-dried microorganisms were pro
x 105 cells of Micrococcus varians/g of product, 2,8 x 104 cells/g of Can- 

hia, and 2,2 x 105 cells/g of Lactobacillus plantarum.
: shows graphically the changes of lactobacilli and micrococci counts and pH

°*
1(s

__  _ _____ „
aau«in ^ e  three experimental variants. It is obvious that the lactobacilli count* 

t.s5 *»a®ea of a larger diameter are higher than those in the variants of a diameter1 
‘ ®hia results in reduced micrococci levels. The lowest pH values were ob- 

J aenaUpon the additional introduction of sugar.
°ry evaluations, a good cut surface was found, and also a fine and stable co- 

fN,} a Pleasant sourish taste of the finished products. No flavour differences were 
*%,} the application of different levels of sugar. Further, no differences were 
/  a fv'ti‘ibutable to the form of the cultures introduced: a 24-hour broth culture, 
t ta v»f®eze-dried preparation. On the longer refrigerated storage of samples, v a n -  
v barter cultures were found to keep,and even to improve in flavour owing

¿“i-bUing enzymatic processes. At the same time, the storage life of the samples 
GOkfy. ^ Was more limited.
(l) ^ 3I°N3
(2\̂ ih°a quality fast-ripening sausages can be manufactures with a reduced GDL level 
♦') with the introduction of starter cultures.

Products such as the Zakuska salami can be manufactures using starter cul-
vf) CQiv.the stead of GDL. .
c bln&tions of lactobacilli and micrococci, or of lactobacilli, micrococci and 

■ Can be applied as broth cultures or as freeze-dried preparations. It is ne-
1q6 j that the inoculation of microorganisms provides counts in the range of

^ eells/g of sausage meat.
e advantages of the application of starter cultures over the usage of GDL are: v i r



it is not imperajj*setter flavour of the productsj a longer storage lit 
fill,the sausages within a short time of making the sausage meat, as i* 
since meat particle binding is delayed till after 24 hours
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