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INTRODUCTION Ty
From 1961 up to this date, numerous works have been published, less in domestic and more in foreign literature, with the basic ol
all technological and quality advantages of using GDL in dry sausages. In addition, a great number of works studied the optimum? q
this additive and defined faults in the production being the consequence of its excessive dosing (1, 2). 08
Summerizing the literature data, it can be concluded that the basic characteristics of GDL application are the following: quick lowe.ﬂcab
of the stuff resulting in the inhibition of undesirable microflora, positive influence on sensory properties (firmness, colour and shie
influence on quicker dehydration, namely shortening of the production process (3-5). In other words, GDL accelerates the ageing P
and improves the quality of dry sausages. fine #
Starting from these facts, we set the task to examine the effects of individual additives as a possibility of GDL substitution and to a8
applicability in "¢ajna" sausage production.

MATERIALS AND METHODS :
Experimental sausages were made in production conditions, in the quantity of 150 kg and by using raw material of the same quahty‘addin""
Composition of "¢ajna" sausages: cooled pork of category I-25%; frozen pork of category I1-60%; firm fatty tissue-15% and usual

off
il

ingredients and spices. el
The following mixtures were used for the production of "Cajna" sausages: 1. 0.5% GDL + 0.5% glucose (control); 2. 1.0% vineg?®
maltodextrine + 0.6% glucose; 3. 0.6% maltodextrine + 0.6% glucose; 4. 1.0% vinegar + 1.0% maltodextrine + 0.6% glucose. o

Raw material for experimental groups was comminuted in the cutter up to the size of 3-5 mm. The stuff was filled in artificial tc o
casings of 35 mm in diameter. At the moment of filling the stuff temperature was -3°C. After draining for 24 h at 14 - 15°C and 2 i’
air humidity of 70%, without air circulation, the sausages were smoked with cold smoke for 4 days at intervals of 4-5 h per dagé i
temperature of 16 -18°C, relative humidity of 70% and air circulation speed of 0.3 m/sec. Drying and fermentation were contin®
ageing room at the same microclimatic conditions. The production process lasted 18 days. 80),
During the production process and storage of sausages, the following was examined: chemical composition, pH (AOAC method 19
sensory properties, mass loss, microbiological changes, and for the proof of the presence of Lactobacillus kinds - M.R.S. - agar.
RESULTS AND DISCUSSION A

On the basis of the examination results it can be concluded that differences in chemical composition of experimental and contr®
during ageing, at the end of the production process and during storage are not significant.
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Regardless of the used additives, water content was permanently decreased. Higher differences among the tests regarding water COﬂ“jta ¢
noticed on the 9th day of production, whereas at the end of the production and storage water content was practically the same in all 50
The decrease of water content in "ajna" sausages caused the increase of "dry matter" components - proteins, fats, NaCl and other A
matters - during ageing and storage. Changes in protein content were practically identical for all sausages. At the end of the P
"Cajna"sausages contained about 20% of proteins ( Graph 1., Graph 2., Graph 3. ). ‘ cncgs‘i
Changes of pH are presented on the Graph 4. At the end of the production and during storage, there were not more significant differ a0t |
the pH value of sausages made with or without GDL. At the beginning of the production and during ageing of sausages, certain diffe™® e
the pH value were observed. In that period, the highest pH value showed sausages with the addition of 0.6% of maltodextrine and
glucose, because their addition did not influence quick lowering of pH value as in the case of GDL and direct addition of vinegar. !
During the examination period, acid value of sausages was constantly increased; the increase was more intensive from the 9P pel”
production. At the end of the examination period, the highest acid value was shown by "Eajna" sausages produced with GD» !
organoleptically registered as well ( Graph 5. ). al’ |
In the examined sausages, regardless of whether GDL, vinegar or only a sugar combination was added, there was a regular deVeloPm]'rub"
lactic acid bacteria which, by intensive reproduction and by the products of their biochemical activity, acted antagonistically on uf f o
bacteria kinds. The presence of pathogenic bacteria kinds was not proved during the whole examination period, neither in contr® i
experimental sausages. The ageing process of all sausages was regular and on the 7th day of ageing dominant presence of Lact0” ¢
plantarum was established, and from the 14th day - Lactobacillus lactis. This means that the chosen additives did not influence the €1
"€ajna" sausage microflora nor the thythm of microflora change during ageing. off
"Cajna" sausages did not differ significantly regarding sensory quality. There were not observed any technological disadvaﬂtages'colow
characteristic during production and short storage. There was not established any statistically significant difference in the surfac® W
(p < 0.05 and p < 0.01). After smoking, in the stage of ageing and short storage, colour of the cutting surface of "Cajna" sausad [Cﬂcl\
practically equalished, regardless of the used additive kind. Statistically significant differences at the level of p <0.05 and p <0.01 wcof ]
established. Differences in the sausage consistency were not observed. Flavour and odour were characteristic, whereby at the €D
examination period the flavour of sausages with GDL was somewhat more acid.

CONCLUSION /
1. GDL is not necessary additive for the formation of desired microflora during fermentation of "Cajna" sausages. il
2. Vinegar in the combination with glucose and maltodextrine, and by the application of the corresponding technological proced®”

replace GDL successfully.
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2| B - | 0 1 6 9 13 19 27
1 Total count/g 5x104 3x104 T1x100 | 3,2x105 | 1,2x105 | 3x1010 8x107
o’ " | Total count/g 4,4x107 | 3,9x10° | 8x100 2x100 3x106 | 3x101T [ 1,7x1012
[L‘b]{ | Lactobacillus spp.
i Total count/g 3x102 | 2x102 1x103 1x103 | 2,5x100 | 2x108 1x108
Dr“ Micrococcae spp.
i, S~ 2w 0,91 0,93 0,89 0,83 0,86 0,76 0,74
0 2 Total count/g 7x104 4x104 8x10° 3,8x10° | 7x10° 2x108 | 2,2x107
q * | Total count/g 1,4x10% | 3x104 9x107 3x104 2x106 2x1012 | 2x1012 Table 1. Microbiological changes
. | Lactobacillus spp. :
V ! To.tal count/g 2x102 1x102 2x103 1x103 1,9x106 1x108 3x108 during ripening of "Gajna" sausage
)[0‘; Micrococcae spp.
W S~ 0,91 0,93 0,92 0,84 0,87 0,79 0,75
| 3 Total count/g 3x104 4x103_ | 4,2x106 | 5x10° 9x105 | 1.2x1011 | 2x107
2 * | Total count/g 3x103 2x104 6x107 | 2,1x105 | 15x106 | 1x1012 [ 3x1012
| Lactobacillus spp.
Total count/g 1x102 4x102 | 3,3x105 | 6x10° 3x106 6x108 | 1,6x109
Micrococcae spp.
S~ 2w 0,92 0,93 0,93 0,91 0,82 0,82 0,75
4 Total count/g T.1x107 | 1,1x10% | 5x100 | 1,8x106 | 6x10° 6x1011 | 5,2x10°
Y, Total count/g 1x104 2x104 9x1085 | 2,5x100 | 2,3x100 | 2,2x1012 | 2,5x1012
‘ Lactobacillus spp.
Total count/g 2x102 1,2x102 | 5x103 8x10% 2x106 3x108 1,6x109
Micrococcae spp.
\ Ay 0,92 0,94 0,93 0,92 0,84 0,82 0,77
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