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C" ect of two bacterial proteinases, from Lactobacillus paracasei subsp. paracasei NCD0151 and Alcalase from Bacillus licheniformis 
ba . ctured by NOVO Nordisk, Copenhagen, Denmark), on the ripening of dry sausages were compared. Increased levels of starter 
Parac^' ^ âct*c ac'd, NPN-nitrogen and meat protein breakdown and a higher pH-drop indicated that the enzyme from Lactobacillus 
anal aSei" accelerated the dry sausage ripening, whereas this effect could not by detected in sausages with the Alcalase enzyme. Sensory

, / ^ C S  C O n f i  r m c w l  « - U 4- n r n t a i n n n a  1 o l l f i n r o r l  tVw=» C o m p  r i p  r t r P P  m Q t l i r i h ;  a f t P f  1 A H i t U C  QG t h p  G ü l l C i l O P G

w«hout
confirmed that sausages containing proteinase from L. paracasei showed the same degree of maturity after 14 days as the sausages

enzymes or with the Alcalase enzymes showed after 28 days.

P r o d u c t i o n

Til
pro n°rthern type of dry sausage normally has a ripening time of three to four weeks. During this period the water activity and the pH of the 
f0 Uct are lowered significantly, the texture changes from a soft batter to a hard, sliceable sausage and various flavour compounds are 
3cet,e<! Ravour compounds generated during ripening may be peptides and amino acids arising from proteolytic activity, lactic and 
effe*C SC'^S fr°m breakdown of carbohydrates and free fatty acids, aldehydes, ketones and esters from catalysis of lipids. The accelerating 
ln t,C. the proteinase from L. paracasei subsp. paracasei NCD0151 on dry sausage ripening has already been shown (N ss et al., 1995). 

ls follow-up study the effect of this enzyme is compared with that of a commercially available proteinase.

A e r i a l s  a n d  m e t h o d s

preparation : The serine proteinase from L. paracasei. subsp. paracasei NCD0151 (=NCD0151 proteinase) was extracted 
0rding to Nebs et a/.(1994). 300 ml crude proteinase extract (sterilized by filtration) from 15 1 cell culture was added to the sausage 

Co Ure> corresponding to 5 Arbitrary Units (AU) per gram sausage mixture as measured by degradation of ,4C-methylated casein. The 
mi|Jmercial proteinase extract from B. licheniformis (Alcalase) was sterilized by filtration and diluted with the extraction buffer above (50 
protJOĈ Um Phosphate with 10 mM EDTA, pH 6.0) to 300 ml, to give an enzyme activity corresponding to 10 AU/g sausage mixture. The 
tern *nase activities were determined at conditions comparable to those existing under sausage fermentation; pH=5.6 and

niPerature=20oC.

P0rW raU° n sausa8es: A model salami without spices and not subjected to smoking was made which contained (% w/w): beef (51.3), 
"'as ^ (25.7), sodiumchloride (3.3), nitrite (0.02) dextrin (0.3), glucose (0.4) and ascorbic acid (0.04). Lactobacillus sake L45 
ea„.asec*as a starter culture and supplied at 6 x 105 cells/g sausage mixture. The ingredients were mixed and divided into 4 batches (12.5 kg 
(no ' "' he experiment was performed following a full factorial design, with two factors (NCD0151 proteinase and Alcalase) at two levels 
Pj and full level of enzyme addition). Batch 1 was the control batch into which no enzyme was added, only 300 ml extraction buffer. 
(40q Inase extract from NCD0151 was added to batch 2, Alcalase extract to batch 3 and extracts of both proteinases to batch 4. 30 sausages 
SaUs- ^ WCre PrePare£l from each batch. A replicate of this production was made on the same day so that in total there were 8 batches of 
rela«^eS sausa8es were stuffed in casings and placed in a climatisation cabinet under the following conditions: 2 days at 24°C, 92% 
untjjVe humidity (RH), 2 days at 20°C, 88% RH, 2 days at 18°C, 85% RH and finally the sausages were allowed to ripen at 15°C, 85 % RH 

1 fhey were considered mature.

S ^ a l  methods
«fte PlCS Were col|ected for various analysis after 0, 1, 2, 3, 7, 14, 21 and 28 days. The weight of each sausage was determined before and 

r fhe time in the climatisation cabinet and the weight loss calculated. All analyses were performed on duplicate samples.

pH
Ce ^ as assayed on 10 g sausage homogenised in 40 ml distilled water and aw was measured by an electronic hygrometer (NOVASINA aw- 
Sa_ e> sensor: enRSK-4/CT-4, Novasina AG, Switzerland) on 10 g sausages cut in 5 mm cubes. Microbial growth was evaluated on 10 g 
'he ^  Plating 10-fold dilutions onto blood agar (Difco) for total counts and MRS agar (Oxoid) for lactobacilli count. The plates were 

ated at 30°C for 2 days. To determine differences in D- and L-lactic acid levels, 2.0 g sausage were homogenised in 10 ml. H2O for 1 
aoal an Ultra Turrax. The suspension was heated at 70°C for 20 min. and centrifuged at 10.000 x g for 20 min. The supernatant was 
pr .̂Sed for D-and L-lactic acid using an enzymatic analysis kit (Boeringer-Mannheim, Germany).Extraction of water- and salt soluble meat 
ac euis and SDS-polyacrylamide electrophoresis were performed as described by Naes et al.(1992) and analysis of non-protein nitrogen 

°rding to Kjeldahl as described by DeMasi et al. (1990).

^ 0Ty descriptive profiling was carried out by 11 trained assessors at 14 and 28 days after production. The flavour profile of the sausages 
18S ^eterrn'ned using an unstructured line with end points (1-9) where 1 denoted low intensity and 9 high intensity for each of the following 

^aracteristics: Odour intensity, acidic odour, colour tone of fat, whiteness, overall colour tone, colour intensity, flavour intensity, 
Cliff ty Ravour, fresh flavour, acidic taste, sour taste, salty taste, bitter taste, rancid flavour, hardness, fattiness, juiciness and stickiness, 

fences in sensory score were evaluated using Tukey’s test.
Au .1

Qata were treated using an analysis of variance to detect the effect of the two treatments.
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RESULTS AND DISCUSSION

M icrob ia l ferm entation  w a s o b served  in all sau sa g es as reoistprpH hw a T.
form ation . H o w ev er , th ese  e ffe c ts  w ere  m uch m ore n r o n n n n r p H  th P ln an ln crease  ln lactob acilli cou n t and in D -lactic acid
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F'f\UrC 1 pH drop in usages. Each curve is the mean of 4 replicates. 
/ /  denotes that these sausages were considered mature after 14 days 
and therefore removed from the climatisation cabinet.
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Figure 2: Lactobacilli count in the sausages. Each curve is the mean of 4 
replicates.

t  orr eins on s d s - p a g e  in “»* p«*» « -
NPN.valuc after 14 toys i n ! h° W" ’ ? "  d' gr»“ ° ” is *ls”  b» •  higher ,
(P<0.0» I, <«.,»„* „ «  sh„„n ,.T he difference t a d  b , chenrica,
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m aturation, the sen sory  an a lysis sh o w e d  d ifferen ces in 11 m it nf  is  u yS/ S WCre ve n fle d  b y sensory  eva lu ation . A fter  14 days 0

X T ? 0“ m ° ? : s“ er ore“ ism » « nr»™* w »»*?,
real sau sage m aturation con d ition s . T h is e ffe c t  prom otes the m aturation o f  thpC ^  thlS Proteinase degrades m eat proteins o n *
that after tw o  w eek s, these  sau sages d isp lay  a l m o s t  f c e c h Z t l  r g6S aS docu m ented  b V sensory  an alysis , in  such a way
o n ly  A lca la se  added first sh o w  after f o u f  w e e k "  characteristics o f  a m ature product that the contro l sausages or the sausages w t*

CONCLUSION

NT m diy — *■ -  « * ? *
sim ilar e ffe c ts  on  the ripen ing. Further in vestiga tion s in to  this nhpn .,.eCt’ as the cornm ercta l proteinase A lca la se  d id  not sho
w ith  and w ithou t en z y m e s added b y  G C /M S a n a lyses °m en on  w i in clu d e eva lu ation  o f  the arom a p ro file s  o f  the sausage
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