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INFLUENCES OF SOME STARTER CULTURES UPON THE 

CHANGF...S IN PROTEINS OF "STAJERn SAUSAGES DURING TEE 

FERMENTATION 

/C.Sajber, R. Karakas, P. Miti6/ 

Jl{TRODUCTION 

Foodstuffs p:t'Oduced by .fermentation are v.rall known~ Th era t 

fi1"'8t of all 9 'belong milk p1"ou.ucts, al:~ocholic drinks, bread, 

pastries etc., 1!.,rom m.eat :products, t,o this group belong dry and 

rap:i.dly fermented sausages and · dry mea.t products,. A comm.on 

characteristic for all these products is technologic.al pro­

cess where enzymatic activitieG dominate, and they can be d.i­

rected by sett;ing the .microclimatic factors or by additives 

/starter cultures, :pr1=}pa.rations .o:n th1;; basis· of glucono-delta:­

lactone or sugar/. It shou.ld be r~inted out that aJ.l these pro­

ducts, together with fresh meat, had passed ·through certa:in 

fe.rmentative processeso These processes are~ ho~~ver, arti­

ficially s·bopped most frequen"t;ly by thermical ·processes 'j 

unlike the fermented products where the :products of their 

biochemiw.u activity act ·preser11ativel~·, ghr:i.ng the final 

products specific organoleptic properties. 

Fo.r. the enzymatic processes in meat and, first of' all, in 

fennen"ted sausa.gei, enzyms in meat and in microorganisms are 

significant. The rolr.; o:r microorgru::dsms becomes remarkably 
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significant if they are added in the form of so called 

"st·arter cul'tu.res ". Microorganisms during · the fermentation of 

meat change proteins, .fat and carbohydrates. The intensity of 

these changes is directly proportional to the temperature and 

the length of fermentation, though the decisive role in that 

has the kind of the present ferments. Of special interest are 

biochemical changes in sausages during the short fermentation, 

above all, in rapidly fermented sausages. ,. The eha.nges in :pro­

teins, as the most imp;rortant component, are of particular 

ini'luence upon the organoleptic quality, pbysico-chemical com­

position, nutritive value and keeping quality o:r final pro·­

ducts • 

In the past year great amounts of rapidly fermented sausages 

were produced, the most typical of which is "Stajer" sausage .. 

Tentative experiments showed that by inocuJ.ation cof the stuf­

fing of these aausages by starter cultures, are obtained pro­

ducts of high quality. We were intrigued to study, in this 

work, the influence of some starter- cultures /"Baktoi'ernmn:be" 

and "DuploferilI:µete II upon the changes in proteins of "Staj er" 

sausage. 

II. REVIEW OF LITERATURE 

In French literature, in 1919., a suggestion of inoculation o:r 

the sausage stuffing by yeasts, for the purpose o.f getting the 

characteristic flawour is mentioned /1/. Further tr"l~s ill the 
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inoculation of microorganisms into sausages were noted in 

1921., and :i.n 1928 /8, 13/. In 1940. Jensen patente.d tho 

addition of lac·cobacillus. "'ao fermented sausages. After 1951~ .. 

a number of sci.entists started to examine microo:c'ttan:tems 

,· 

which might be added as starter cul tu.h~S to fer.ment;ed sausages 

/6, 7, 9, 17, 18, 20, 21/. 

In u.s.Ao sta~ter cultures are producAd from Pediococcus 

cerevisiae /7, 18/, and in. Europe m~crococci and J.actobacill:t 

are used /19, 2o, 21/~ 

Starter cultures are added to .fermented sausages for the :pur­

pose of def··::;:,:,,~1ct:i.on of carbohydrates, flavouring the :9:eoducts 

and anttigonistic action u:pon the unwanted mic:i."ofl.ora., Mord; 

Jnj.croorgani.sms contain proteolyt:i.c ferments, wh:i.ch, accor·d:i.n.g 

to t:he subs·trate, c_an be of owlogenoui:: or egz-:::.genous origin .. 

Proteoly'l:;ic ferments of microorganismH d.ecompose meat :prot~~­

:.tn.s. Mea.t also co:a.ta.ins i'ts p:ro·t",:,olytic f er:raents. We do not 

know whether in the processes of fermentation a.omi.ne.te acti:L­

vi t;ies o.f mea·t ferments or those of microore;anisr.qs. 

Niinivaara et e.l. /21/, Pezackl et al., /23/, Keller et~ nl .. 

/15/ a.n.<1 Bianchi /2/ sugge~d:; that decomposi'l;ton · o:f :p:tote:1.ns 

d.u:i:'ing the fermentation comes as a result of the actbr:i:ty of 

meat ferments an.cl those of nJ.ie.roorganisms. On the contre.:ry 1 

M..aillet et; al. /1'1 / and Gioli ttii /11/ a:ee of the opir1.io:o. tha·t 

the p:roteoly'G:i.c activity is a :r.,esul t of the act:ion oJ.' rnJH:i.t 

ferments, whil0 the ferments in microorganisms have l.:iti;J.e 
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importance. In her dissertation work, Preac-Mursi6 /22/, has 

proved that the decomposition of meat proteins during fe:r.men­

tation of sausages is the result of enzymatic activity of meat 

ferments and of microorganisms ferments. 

Kormendy et al. /16/ have found out that in the fermentat:i.on 

of winter salamy of ll~arian type, the amounts of basic and 

neutral am:i.noa.cids are increased till the 45th day. Above all, 

the amou.nts of leucine, phenylalanine, valine, proline, alani­

ne, gll{cine, threonine, serine, methionine and tyrozine, are 

increased. 

Reut~r et al. /25/ have determined that during the i'ermen-ta­

tion of sausages, the amounts of glutaminic acid, alaninej 

methionine, leucine, lyzine, hystidine and phenylalanine e.w 
increased. The authors .suggest that these changes might be 

the result of the number and the kind of the present micro­

organisms. 

·-
Filipovic et al. · /4/ have examined the changes of free amino-

acids during the fermentation of sausages produced with and 

without starter cult'l.ll'es, and have found out that during the 

fermentation, the amounts of threonine, methionine, isoleuc:i.ne, 

leucine and phenylalanine a.re increased. 

All mentioned authors have found out that·the amounts o.f tree 
I 

aminoacids in sausagee during ce:bta.in stages of fermer(tatio·n 
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are increased. In the quotGd results; however, the differen­

ces in the i:ind of free aminoacids are notj.ced~ By. the analysis 

of the above mentioned literature data, it ma,y be conluded 

that the ·l:;ested sausages were different the tecbnics of exami­

nation and interpretation of the results. 

X X 

. X 

Ta.king into account ·l;he literature dats:, and the specifi ty of 

our production, the aim of this work was to determine: the 

:tn:rluence of starter cul t-ures 11 Baktofermen1:;e II and "Duplofer­

mente" upon tha changes in proteins of the st;uf:fing of 11 ~3tajer" 

sausage. 

III. lv'!ETHODIC .AND TECFUUCS OF WORK 

..,. 
is composed of: lo The stuffing of "Stajer" sau.Ecige 

Beef of I category 35·% 

Pol."k of I category 35% 

Solid fatty ·tissue 30% 

2. The composition of the curing .solution: Meat for these ,sau­

sage was cured in the mixture of salts for the dcy cu.ring 

or the following composition: 
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NaCl l kg 

NaN02 6 g 

NaN03 60 g 

Sugar 2o g 

Of this mixture 2,3 g to 1 kg of the stuffing was added. 

3. The stuffing was divided into four groups .from which four 

kinds of samples were made. 

a/ tq sausages with antibiotics to lo kg of cured meat 

were added: 5.600.000 I.u. of penicillin, log of stre­

ptomycin and 5.000~000 I.u. of Nystalin. 

b/ to sausages with "Baktofer.mente 11 this additive in the 

amount of 0,05% was added. 

c/ to sausages with nnuplof'ermente" 0,05% of "DuploferJJ1.en­

te was added. 

4/ the sausage without the additive was made only with 

the addition of starter cultures. 

e/ winter salami "Sibiu" of Roumanian provenience was 

bought at . the market. 

· 4. Determi nat_i.on of r>roteins soluble :tn_y!§:~er. Proteins solu­

ble in water were determined in water 'extract by the macro­

m~thod by Kieldahl. The extraction was performed at the 

room temperatu:ue in 2 hours, with occasion.al sha..king. 
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The r~sul ts were calculated as total content of proteins 

in the sample .. 

(I ·3· F . 
# ~:.. 

5 .. petermlft,_a_t_·i_o_n_o_f_· __ .~_-_an:_ 1g!._· _,_pn_i _t _~_q_g_s_~1. ....... .:: The amount of ... ~amin.o­

ni trogen i;n the tested samples of sausages was determined 

by formal · "titra.tio:c. of water extract by the meted of So­

rensen .. 

The extra.ct was prepared by the extra.ction of ·the sample 

with tenfold amount of distilled water at ·the . room tempe­

rature and with occasional shaking, for 1 hour. 

The method by Sor~nsen is fo1.md0d ol!l the blocking of amino 

groups by neu.tral solution of formaldehyde, in whic.h tht) 

carbo~l group of the ami:uoacid, ioeoo the protein o:r:· 1)7.'0-

·t;ein decom:r,.,osi"bion :products are released .. The increas e od 

a.cidityt determined by titration with NaOH solution :i.s the 

mea.ciu'l;a of the amount of present -sminoni·brogen .. 

Oalculation: 

, -aminoni trogen = L..'L..:.-Y. ~ ]'., • 1 2,_q_ /mg;6/ 
G . 

where 

V ~ volume o,1 n NaOH 

F M. fa.ctor o,1 :tn Na.OH 

G = weight of ·bhe sample 

l ml o,l n NaOII corresponds to 1,11- mg of .' - ,a.minon:i.ti :r·ogen• 
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The values are given as mg°/4 to the content of proteins. 

6. Determination of free a.minoacids. Free aminoacids were ... nrq ._.-...-..,.. ____________ _ 

determined by chromatography on the ion exchangers by the 

method by Moore et al. /3/ in the combina·l;ion with colouri­

metry. The analysis were performed. on the amino-analysator, 

Beckman-Spince, model 120B. The values are given as% to 

the content of proteins. 

IV •. · RESULTS 

In orlfr.er to get an insight :Lnto the pro·teolytic :processes :tn 

sausages during fei"'lllentation, there were determined the amounts 

of: 

1. proteins soluble in water, 

2. <· -aminonitrogen, . 

3. total number of free aminoacids, and 

4. free aminoacids. 

1. The amount of proteins soluble in water is a. simple indica­

tor of proteolytic degradation of protein molecules. By the 

splitting of peptide bonds, protein chains become shorter, 

turning in this way into lower molecular compounds, solu­

ble in water. 

In the table 1. it is shown that: 

- "Staj_er" sausage.2 inoculated by "Baktofermente 11
, and 

winter salami nsibiu 11 have the highest, and the sausage 
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with "Duplofermen-te 11 the lowest amount of proteins solu­

ble in water .. 

2. The amount of ,l -aminonitrogen shows the aminogroups in 

.J., positic:n.,. Their quantity changes are proportional to 

t~he changes iD. aminoacida. The data in the table 1. show 

the highas·li c"..mounts o:f ~ -aminoni trogen ha.Ye sausages ino: 

cu.lated by 0 Baktof ormen te" and winter salami; 

- the lowe~t of ,/, -a.minoni trogeu has "Stajer" sausage v\T'lth 

antibiotics8 

sausage inocula~Ged by 11Baktof ermente", and the lowest in 

seusages v:i th antibiotics, /:pict..'u:r.e 1/. 

4., 11he cimOm"J.t of free a.minof1cids .. Pic·bure 2 shows tha"b t 
~""'"'1 ';~ .................. ,~~ ... ~__,.-...... 

- the highes·t amounts of glycine 9 r1.lanin0, methionine t iso­

leucine ~ leuc::i.ne, phenylalanine, hysti0~u,e;. thrc~cmi:ne and 

glu.tmn:i.nic acid are founcl :in 11 s·lmjer" -sausage il10cu1a'l;ed 

wii,h 11Ba.1c.tofermente:ri and ·t;he lowest in sausage w:L't,h 

e.nti'biotics, 

... thyrozin.e, arginiue and succ:tnic acid are found in the 

higbes·c amounts in saunages with antibiotics; 

- ·t;he highest amoun·b of lyzine is .found in sausages vvitbout 

starter cultures; 

7 5 2 



the highest a.mount of praline is found in w:i.nter salami 

"Sibiu II e 

V. DISCUSSION 

All results given in /table 1, pictures 1 and 2/ show that 

during fermentation of sausages meat proteins a.re changedv T"ne 

changes ill 11Stajer 11 sausage differ from those in winter salami 

and in 11s·ta.jer" sausage they depend on added starter cultures, 

antibiotics, i.e. on "home" microflora. 

From all given data in the chapter "Results of experiments " 

it is clear that most intense proteolytic processes occu.::1: :l.n 

11Stajer" sausage inoculated with "Baktarofermente" and in 

winter salami 11Sibiu" and the lightest in sausages -r\l'ith antibi~­

oti~s and wj_th "Duplofermente 11 /table 1/, which undoubtedly 

indicates the enzymatic activity of microorganisms in fei"I'!len­

ted sausages .. These· data are in conforrnity with the opinions 

of Niinivaara et al. /21/, Pezacki et al. /23/" Keller et; aJ.. 

/15/, Bianchi /2/ and Preac-Mursi~ /22/. 

The obtained differences in the amounts of proteins soluble :i .. n 

water, in /., -aminoni trogen /table 1/, and in total numbe:r of 

free aminoacids /picture 1/ show that the changes in mea·c pro­

teins are dependable on the present m..i.croflora. Preac-Mursi6 

/22/ has found out that lactobacilli 9 out of eight tested 

II 

groups of microorgauJ~ams, are the least proteolytically act.j.ve. .
1 
j 
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It corn:pletely agrees wit;h our results, for_ 11Duplofer:meute 11 

coute.:ins a consido:cable peri;~entnge of lactobacilli~ Iv1:i..crococci 
' 

howe·fter~ are hie;hly proteolytically active /22/, and ulso 'bho 

f.lausages inocul&.ted , vti th 11Baktof ermente 11 /composed of m.ic.ro-­

cocci/ in our tests: show0d i:;he most intensive changcrn in r,r-o­

tein.s o 

G'ha:ag0s in meat protein are also particularly explicit; in 

,irlnter salami,. That is only logical, because in those :proclu­

c·t;s ·the .f.er:mentati,on las-tied for loo <lays, unlike 11St;ajer11 sa·­

u.sa.ges, where fermentation las-tad. f o:r. only 25 days" Th:LG sa­

usage, how'' ever, i.n spj.te of high amounts of /.,,-,uninonitrogen 
,._/ 

/table 1/, does not have a corres!)onding total. num.1)er of f.reo 

aminoacids /picture 1/., This oc.curenca is accountable by de~­

ca.rbmqrlat;ion of free ruuirwacid.s during the long fermentation 

process. Kormr~nd.y et e.1~ /15/ ha:ve :noticeq. a similar m~.L11i.fei0rba·· 

tion. During the fermentat:ton of w:i..11ter salami of Rungar:i .. ~:i.n 

tY.Pe, t;hPy registired e. decrease in the ar.aount . of glutarninic 

acid, wh:l.ch, due ·t;o decarbmqla.t·io:n, turned into sJninobt>:by:i.:-:tc 

ac:1.cl.o I-t; is · most; interesting ·bhat in our expP:i:'ime:i:.1.·ts a.]$0 the 

amou.rd; of glutamiJ1ic acid in w:ln'l,oI· salem:i. ·was the lowest o:f 

a11 /pictu:co 2/. I·t; is ve1~'f cha~cuctoristic that in winter 

f:alami there 5.s ·the h:i.ghest amou.nt of prolin.0" 

p 
1!:(•om all above ·mentioned results thrxb starter cml·liures i1Bakto-

:f'erment0 11 -~~.mOlJ,,.f5 athers, e)..")?:t.nrms alBo pJ:o~;eoly-bic e.c·tivity v,pon 
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meat,proteins. These changes are in sausages produced with 

"Duplofermente" considerably weaker. That might be explained 

by specific characteristics of microorganisms, of which sta.rler 

cultures are composed, as well as by their biochemical activi­

ty. "·Bakt;ofermente II are startercul tures composed of micrococci 

which are, as it is well known, pro"tieolytically more active 

than lactobacilli found in "Duplofermente". nBa.ktofe~ente 11 

however, in the first, most decisive da.._ys for biochemical 

changes caused by fermentation of sausages do not add to a 

decrease of pH of the stuffing, which is the basic characteri­

stic of "Duplofermente" /5/. A changed pH of the sausage 

stuffing might be an important element for stimulation or 

inhiqition of the activity of proteolytic meat ferments, and 

the present microorganisms. 

ill above mentioned indicates to the fact that the composition 

of microflora is a very important factor for the changes i.n 

meat proteins during fermentation of sausages. 

VI. CONCLUSIONS 

1. Sausages produced with 11 Baktofermente 11 show the h:i.ghest 

amounts of proteins soluble in water, .J.., -aminoni trogen 

and free aro.inoacids. 

2. Sausages with 11 Du:plofermente" have explicitly the lowest 

amounts of ~.-ami~onitrogen, and considerably less free 

aminoacids than the sausages p.I·oduced with "Baktofermente". 
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3. Winter salami has the highest amounts of pro·teins soluble 

in water and J., -a:minoni trogen, and the lowest· amounts of 

free a:minoacids. 

PJ 

4. During the riroduction of ttstajer" ~ausages, high amounts o:r 

glycine, me·thionine, isoleucine, leucine, phenylalanine, 

hystid.ine, threonine and glutaminic acid a.re released in 

sausages with 11 Bakt0fermente 11 • 

5. In winter salami there are explicitly the lo,vest amounts 

of glutamin1.c acid. 
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