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USE OF TWO PEDIOCOCCUS STRAINS ISOLATED FROM SOUR VEGETABLES AS STARTERS IN DRY SAUSAGE
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INTRODUCTION

T  b ï “ anS ° f “ mm0n “*  pH 00 not decrease as \  „
acid-producing ^  »  “sing nrore . « * * * £ ,

low*

acid-producing lactic acid bacteria more effective sausages (Fetaja and Kuusela 1978>- By using more effective*)
vegetables are known to have very low pH values (as low T sl 7°v frT T h e se ^  f  “  fermented whole-meat Prodf ! ^ l
isolated, and it was investigated if thev could be anniicaW ■ f ’ , th Products effectively acid-producing lactic acid bacteri*
pH decrease and effect on ripening and ouaM vt f ™  d prodttCts- Thdr growth’ their acid Production with * J
isolated and selected form Tprodm ^studies' wo k Tr Were Prd “ ly studied. The purpose was to ensure that the sl,i

meat product studies work at least m dry sausage, tvhich is a homogeneous fermented meat product.

MATERIAL AND METHODS

‘̂,l ” rai"S W“ e “ la“ d * »  “»  following fermented vegelable
(HSV). It was shown that the p r X t  c o n L e d  f  2 2 2 , '  7  7 ' 0 , f 7 s <p° ™ ) .  » o r  beans (HPA). and sour mixed . « < ,  
belonging to the genus Pediococcus (cocci tetrad pmi ■ M ^  3C *C 3Cld bacterial strain- A11 the 5 predominate strains were t)r,. 
tested by growing8them in APT broth nH s a fn gr°uping’ catala!f-negatlve- fermenting). Acid production of the 5 isolated strains

HK 3.95, MLHK 3.90, POHK 3.87,’ HPA A10 and H?V 4 06°' ^  ^  V3‘UeS ° f ̂  APT br° thS With Vari°US in°CUla Were ^  ^ 

Preparation o f  s ^ s a l f fZ experiments as tbe strongest acid producers.P r P n „ r „ t ; „ „  „  r  »«usage experiments as the strongest acid producers

” ri“  * * ’  T *  - *  150 8- We"  Prep"red ”  •  The » <
(Üstarter (Pediococcus pentosaceus + sE t “ “* natUr6 StUdy' ° n6 S6rieS COnsisted ofcontro1 sausages inoculated withKM

Pediococcus strain POHK and Baktoferment 61 starter

j^coM ^Odl^NaNOj^O^^ia^NOjO^^^The^tra^^M LH^andhpOHK “ « ’ J '  ’ S S * * ’ “  * » * •  ^RM 2000 was su sp e n d  in 10 m, s m r i , 2 »  S Ï Ï K ï , ™ *  ' T  added «  APT brah « * ■ »  0 »  ml/150 g ;

7 7 7 7 . * '  5 1 l0‘ .ci7  im° « - *  R™  «Whive, were placed in ,  Mmdinex W e ^ ' L ^  g Z U d « « 'fi'
of

5 S s s S S ? « = J« S B i W Æ M s S » -
Bipen.ng fame ^ B ê r a t u r e  Humidity Smoking
1 oay 22°C 96%
2 '  7 days 20“21°C 96-90% 3 h/dav8 - 14 days 15°C g0%

after 3, 7, and 14 days of ripening, using a scoring systerP

iih£

Determinations of the experimental sausages:
Sensory evaluation: The texture, aroma and flavour were evaluated 
descriptive method as follows:

- Texture (scores 6 - 0; 6 firm, 4 quite firm, 2 slightly firm, 1 - 0 soft)
- Aroma (scores 6 - 0; 6 excellent, 4 good, 2 odourless, 1 - 0 unpalatable)
- Flavour (scores 6 - 0; 6 exellent, 4 good, 2 moderate, 1 - 0 unpalatable)

b>' 2 “ “ <th' samp,e sa“s,Ees were “ » f”  p” d  - I “ ). *

X085, 2 days at 37°C), pseudomonads (GSP agar Kielwein 1969 4 dav^ ^ 2 5 ^ 0  R roS ^n ? I  (Ba.rd-Parker agar, Labm & ,  
2 days at 22PC) and yeasts and molds ¡RoseJengal aglr Labm  ̂ X009,’ ^

RESULTS AND DISCUSSION 
Sensory evaluation:

rt'Xtl"̂ e: SausaSes prepared with POHK pediococci were firmest after 7 and 14 days of ripening (Table 11 The men t n re val**e d

“ r x ™ a,s°  h,8h' r * » - — - ™ 2™  — > - » »  s £ s r .

“ e'  8r° “PS We"  Sl8” f a "“P diffcre" ' 7 »  '■* »»y  - f  fipening (Table 0-

^ H ^ s a i^ a g « aa i^ lwTs0sl^ghtlyXbiner.ental er“ PS n0, Sie" if,Cam'7 diffcr“ ' <T>»" »  The s.ronges, flavour appear*1»
ica*1pH value: At the beginning of ripening the pH values ranged 5 40 - 5 68 (means 5 S s Tnhie o\ n  ■ o . r . . «¿ft

pH values deemas.d fo <5; .he lowes, mean (4.80) was i„ (he POHK sausage group.'The pH o f ., ,  o m ” «
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Sausage g
ê*nS4 7o°Û  P^ values continued to decrease after 3 days of ripening in the MLHK and POHK sausage groups, the respective means 

11 can be atlC* ^ 3  a t̂er T days °f ripening. During the following week the pH continued to decrease in the MLHK group. 
^^cocci”01'1”̂ 6^ t*lat Pediococcus strains from sour vegetable products decrease the pH to lower values than those attained with 
Ijtrgtgj 1 ^ ihe RM 2000 prepárate. The lowest values, however were attained by vegetable pediococci until after 1-2 weeks of ripening. 
'■3%^j^~iicontent: The content of titrated acid was 0.6% at the beginning of ripening, increasing to 1% in RM 2000 sausages and to 
%  of rj and POHK sausages during the first 7 days of ripening (Table 2). The titrated acid content continued to increase after 7 
Tie titraterf11*0®’ means being 1-37% in MLHK sausages and 1.46% in POHK sausages after 14 days of ripening.
'̂ Odn ux,ac'^ c°ntents also showed that pediococci isolated from sour vegetables have stronger acid production capacity in dry sausage 
%eht i. 2p00 pediococci.

i sauf^1 PxPenmental sausages dried to a weight loss level of 35% during 2 weeks of ripening; this weight loss is too high compared 
■'̂ vived normal caliber. Despite the high weight loss, respecting aw value of 0.88, all inoculated lactic acid bacteria grew and

^crb^^issL determinations: The count of inoculated lactic acid bacteria in RM 2000 sausage was very high, mean 8.0 log cfu/g just 
*tic acjj at’0n> the respective counts being on the level of 7.0 log cfu/g in sour vegetable pediococcus sausages (Tables 3). The inoculated 
M 200q acteria formed the predominant part of the microbial flora of experimental sausages during the ripening period. The count of 
^ 'tlcre/eCi'0cocc* increased only 0.5 log units while the count of vegetable pediococci increased by 1 log unit or more during ripening. 

Se 'nncnlated RM 2000 pediococci and MLHK vegetable pediococci occured during the first 3 days of ripening while the count 
ttieati Vê eta'3̂e Pyococci increased during 2 weeks of ripening.

t’Ntto .Count of staphylococci in RM 2000 sausages was 7.5 log cfu/g after inoculation, decreasing to 7.0 log cfu/g during 2 weeks of

! > i r  ' ....................
(ci

Ûlg, In - - _
lsages , Sausages inoculated with sour vegetable pediococci the mean Staphylococcus count was 1 log unit less than in RM 2000 
foe be2- 6r 'noculation decreasing by 1 log unit or more during 2 weeks of ripening.

°hnts raIIUling °f ripening the sausages contained pseudomonads (counts ranging 2.0 - 4.6 log cfu/g) and Brochothrix thermosphacta 
i^ r°chonf'n® " 5.5 log cfu/g). After 3 days of ripening the pseudomonad counts had decreased to <2.0 log cfu/g while the counts

Ay-
N 0d 

S ° N i

leejtpe”̂ x Äermosphacta decreased to <2.0 log cfu/g until during 7 days of ripening.
Sh*'llental sausages contained yeasts the counts ranging from <2.0 ■ 

'v'n& variable counts.

^ ° £ - s io n s

4.7 log cfu/g. The yeasts appeared throughout 14-day ripening

ie twaC‘d '3acter‘a* strains isolated from sour vegetables can be applicable for use as starters in dry sausage on the following bases: 
The o~° Pediococcus strains isolated from

3. S a s i
sour sour vegetables grew to >8.0 log cfu/g in dry sausage.

- ms VeSetabIe Pediococcus strains formed more acid than starter pediococci from commercial prepárate RM 2000, thus also 
The te n® PH value. The pH of the sausages prepared with vegetable pediococci decreased to about 4.6.
ar°rhaXtUre sausages prepared with sour vegetable pediococci was firmer than the texture of RM 2000 sausages. Also the mean

3nc* Pavour scores were higher than those of RM 2000 sausages.
V l. NCES

1966. A selective medium for the enumera tion of Microbacterium thermosphactum in meat and meat products. J. Appl. Bact.& G .

S e in 460'
g p 'n Nährboden zur selektiven Züchtung von Pseudomonaden und Aeromonaden. Ach. f. Lebensmittelhyg. 20 (1969): 133. 

echiioi0„ ** ^ Uusela, K. Einsatzmöglichkeiten von Laktobazillen als Starterkulturen für Rohschinken. Reports from Institute of Meat 
r §y’ University of Helsinki. Nr. 210. Helsinki 1978. 23 pp.

Mi 1.
Texture, aroma and flavour (scores 6-0) of 
exPerimental sausages after 3, 7, and

TABLE 2. The pH values and titrated acid contents (%) of experimental 
sausages after 0, 3, 7, and 14 days of ripening.

T S 2°oo
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[l eans
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days of ripening. 0 days 3 days 7 days 14 days
3 days 7 days 14 days Sausage group X s X s X s X s
X s X s X s pH value

1. RM 2000 5.60 0.08 4.93 0.16 4.98a 0.07 4.99a 0.10
2.5 0.6 4.0 1.4 5.3 1.0 2. MLHK 5.51 0.09 4.99 0.20 4.70ab 0.25 4.58ab 0.08
2.0 0.8 3.8 0.5 5.8 0.5 3. POHK 5.56 0.04 4.80 0.03 4.63b 0.23 4.62b 0.20
2.5 1.3 4.8 1.0 6.0 0.0 Titrated acid (%)

1. RM 2000 0.56 0.05 0.89 0.02 1.01 0.08 1.14a 0.14
3.5 0.6 4.8 1.3 4.5 0.6 2. MLHK 0.60 0.10 0.88 0.05 1.30 0.24 1.37ab 0.25
3.8 1.0 4.3 1.3 5.0 0.8 3. POHK 0.50 0.03 0.91 0.01 1.28 0.22 1.46b 0.19
3.5 0.6 4.5 0.6 5.3 1.0

TABLE 3. Total count of lactic acid bacteria (log colony forming units/g =
3.0 1.0 4.3 1.0 4.8 0.5 log cfu/g) A-table) and count of inoculated lactic acid bacteria
3.7 1.2 4.3 1.0 5.0 0.0 (log cfti/g; B-table) in experimental sausages after 0, 3, 7, and
4.0 1.7 4.3 1.0 5.5 0.6 14 days of ripening.

0 days 3 days 7 days 14 days
deviation of mean Sausage group X s X s X s x s

dthin the vertical line not followed by A-table
letter are significantly different 1. RM 2000 1)8.0 0.2 8.6 0.4 8.3 0.3 8.4 0.1

35). If no letters are listed after the 2. MLHK 7.7 0.3 8.6 0.3 8.7 0.3 8.3 0.7
>o differences are present among them. 3. POHK 7.1 0.7 7.9 1.1 8.1 0.5 8.2 0.6

B-table
1. RM 2000 8.0a 0.2 8.6 0.4 8.3 0.3 8.4 0.1
2. MLHK 7.3ab 0.6 8.3 0.6 8.5 0.3 8.0 0.5
3. POHK 6.9b 0.8 7.7 0.9 8.0 0.4 8.5 0.7
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