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INTRODUCTION a8
When fermented meat products are prepared from whole meat by means of common starters, the pH values do not decrease as lo, T I
fermented sausage, and the products do not ripen as firm as fermented sausages (Petdjd and Kuusela 1978) By using more effectlves) o t
acid-producing lactic acid bacteria more effective development of firmness may also be achieved in fermented whole-meat produc® el §
vegetables are known to have very low pH values (as low as 3 7); from these products effectively acid-producing lactic acid bacter wl "
isolated, and it was Investigated if they could be applicable in fermented meat products. Their growth, their acid production with ™ | o
pH decrease and effect on ripening and quality in fermented sausage were preliminarily studied. The purpose was to ensure that th° X
isolated and selected for meat product studies work at least in dry sausage, which is a homogeneous fermented meat product. Iaf

3
MATERIAL AND METHODS R
Isolation of the lactic acid bacterial strains: Lactic acid bacterial strains were isolated from the following fermented vegetable pre k i

sour cabbage (HK), sour cabbage with marine algae (MLHK), sour carrot stripes (POHK), sour beans (HPA), and sour mixed vegf“’ §| O
(HSV). It was shown that the products contained 1 predominate lactic acid bacterial strain. All the 5 predominate strains were [?s“‘": T.}
belonging to the genus Pediococcus (cocci, tetrad grouping, catalase-negative, fermenting). Acid production of the 35 isolated strall oW 1
tested by growing them in APT broth, PH 5.6, for 2 days at 30°C. The PH values of the APT broths with various inocula were as ¢ %
HK 3.95, MLHK 3.90, POHK 3.87, HPA 4.10 and HSV 4.06. In
The MLHK and POHK strains were selected for sausage experiments as the strongest acid producers. s t
Preparation of sausages: Four experimental series of dry sausage, each 150 g, were prepared in a Moulinex blender. The saus2ge® ol o
prepared in a Moulinex-scale because of preliminary nature of the study. One series consisted of control sausages inoculated with ’Wiﬁ L
starter (Pediococcus pentosaceus + Staphylococcus carnosus; Rudolf Miiller & Co, Giessen, Germany), sausages inoculat® o B
Pediococcus strain MLHK and Baktoferment 61 starter (Staphylococcus carnosus; Rudolf Miiller & Co.) and sausages inoculat® 0
Pediococcus strain POHK and Baktoferment 61 starter. 29‘2 'F(
The experimental sausages were prepared according to the following formulation: beef 33.3%, pork 33.3%, pork fat 30.0%, NaCl 51'4 df
glucose 0.3%, NaNO, 0.006% and KNO; 0.012%. The strains MLHK and POHK were added as APT broth culture (10 ml1/150 & 5?‘”](’3& i
RM 2000 was suspended in 10 ml sterile water prior to inoculation. Baktoferment 61 was suspended in APT broth cultures of ML / #
POHK strains prior to inoculation. The aim was to inoculate lactic acid bacteria at doses of 107 colony forming units (cf) iﬂd ]
staphylococci at 5 x 10° cfu/g into sausage. Raw materials and additives were placed in a Moulinex blender and coarse ground; [hcr-l‘w! ;
the bacteria were inoculated and the mixing completed (particle size 3 mm in diameter). From each batch one 150-g sausageé ,Oe it

prepared, and the completed mixture stuffed into 45-mm collagen casing. One Sausage was prepared for each ripening period; the rip Ry

program of the sausages was as follows: G
Ripening time Temperature Humidity Smoking 29_1
I day 22°C 96% \
2 - 7 days 20-21°C 96-90% 3 h/day N
8 - 14 days 158 80% Ty
Determinations of the experimental sausages: g | '

I
Sensory evaluation: The texture, aroma and flavour were evaluated after 3, 7, and 14 days of ripening, using a scoring S)’S[emz
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) il
The evaluation was performed in the laboratory by 2 technicians (the sample sausages were too small for panel evaluation), who dete™ )
the scores by consulting with each other. 10 3']
pH value and titrated acid: The pH value was measured directly from the samples at 3 different sites (the mean was used as a "esue, A
Acid titration was conducted from the filtrate obtained from the 1:9 dilution, and the results were calculated as percentages of sausd? lftl

Weight loss: Weigt loss was measured as percentages of the original weight. ol i

by
re )
|

Microbiological determinations: Each experimental series was studied microbiologically after manufacture (day 0) and after 3, 7 30913, 3.1
days of ripening. The following determinations were performed: Total plate count of aerobically growing bacteria (APT agar, BBL 15 ﬂﬂd B
4 days at 30°C), inoculated lactic acid bacteria (APT agar, BBL 10918, 4 days at 30°C), staphylococci (Baird-Parker agar, Labm 8 g |

X085, 2 days at 37°C), pseudomonads (GSP agar, Kielwein 1969, 4 days at 25°C), Brochothrix thermosphacta (STAA agar, Gardner 4
2 days at 22°C) and yeasts and molds (Rose-Bengal agar, Labm 1ab36 and X009, 2-4 days at 30°C).

RESULTS AND DISCUSSION '
Sensory evaluation: y dly
Texture: Sausages prepared with POHK pediococci were firmest after 7 and 14 days of ripening (Table 1). The mean texture Valuver.
MLHK sausages was also higher than the mean of RM 2000 sausages after 14 days of ripening; the texture score differences, hoWe
were not significant.

Aroma: The aroma scores of the experimental sausage groups were not significantly different after 7 or 14 days of ripening (Table 1)-
strongest aroma appeared in POHK sausages. 4
Flavour: The flavour scores of experimental sausage groups were not significantly different (Table 1). The strongest flavour appear®
POHK sausages and was slightly bitter. o
pH value: At the beginning of ripening the pH values ranged 5.40 - 5.68 (means 5.5-5.6, Table 2). During 3 days of ripening the mH](
pH values decreased to <5; the lowest mean (4.80) was in the POHK sausage group. The pH of all the samples was <5 only in the PO
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Sallsage .
being 4 %Oup The pH values continued to decrease after 3 days of ripening in the MLHK and POHK sausage groups, the respective means

lt ogp g 4nd 4.63 after 7 days of ripening. During the following week the pH continued to decrease in the MLHK group. : .
Pedigg, concluded that the Pediococcus strains from sour vegetable products decrease the pH to lowgr ve‘ilue‘s than those augmed Wl[h
Titfate : (?f the RM 2000 preparate. The lowest values, however were attained by vegetable pediococci until after 1-2 weeks of ripening.
L3g in 3Ad content; The content of titrated acid was 0.6% at the beginning of ripening, increasing to 1% in RM 2000 sausages and to
layg : 1K and POHK sausages during the first 7 days of ripening (Table 2). The titrated acid content coptmgcd to increase after 7
b The titrg lepemr?g, the means being 1.37% in MLHK sausages and 1.46% in POHK sausages after 14 days of ripening.

G [hand acid contents also showed that pediococci isolated from sour vegetables have stronger acid production capacity in dry sausage
¢ %2000 pediococci. T e ‘ : ;
! Vith Saugy S Experimental sausages dried to a weight loss level of 35% during 2 weeks of ripening; this weight 'loss is too hlgh compare
o Su{"ived 8¢S of normal caliber. Despite the high weight loss, respecting a, value of 0.88, all inoculated lactic acid bacteria grew and

Miceq:

& 0biglg ot ‘ 2l
ity inogl0 l,cal determinations: The count of inoculated lactic acid bacteria in RM 2000 sausage was very high, mean 8.0 log.ctu/g just
liggo , .- 2tion, the respective counts being on the level of 7.0 log cfu/g in sour vegetable pediococcus sausages (Tables 3). The inoculated

Ry 200] bacteria formed the predominant part of the microbial flora of experimental sausages during the ripening period. The f:oun_t of
ped_iOCOCCi increased only 0.5 log units while the count of vegetable pediococci increased by 1 log unit or more duripg ripening.
¢ in inoculated RM 2000 pediococci and MLHK vegetable pediococci occured during the first 3 days of ripening while the count
& ey Vegetable pediococci increased during 2 weeks of ripening. ‘ '

i rlpenin count of staphylococci in RM 2000 sausages was 7.5 log cfu/g after inoculation, decreasing to 7.0 log cfu/g durmg ,2 weeks of
gy esl fn Sausages inoculated with sour vegetable pediococci the mean Staphylococcus count was 1 log unit less than in RM 2000
g ea.[ef Inoculation decreasing by 1 log unit or more during 2 weeks of ripening. '

ot ‘Qﬂums rglnpmg of ripening the sausages contained pseudomonads (counts ranging 2.0 - 4.6 log cfu/g) and Brochothrix thermosphacta
QrBrochgngl-ng 2.0-55 log cfu/g). After 3 days of ripening the pseudomonad counts had decreased to <2.0 log cfu/g while the counts
The er.th“x thermosphacta decreased to <2.0 log cfu/g until during 7 days of ripening. e
i periOd‘ S lme_ntal sausages contained yeasts the counts ranging from <2.0 - 4.7 log cfu/g. The yeasts appeared throughout 14-day ripening
Wing variable counts.
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0 Jans:
o 1 Th:t:C acid bacterial strains isolated from sour vegetables can be applicable for use as starters in dry sausage on the following bases:
i 00 ediococcus strains isolated from sour vegetables grew to >8.0 log cfu/g in dry sausage.
fi degy, Sl-‘lr Vegetable Pediococcus strains formed more acid than starter pediococci from commercial preparate RM 2000, thus also
| The g the pH value. The pH of the sausages prepared with vegetable pediococci decreased to about 4.6.
i%|  arg Xure of sausages prepared with sour vegetable pediococci was firmer than the texture of RM 2000 sausages. Also the mean
REF @ ang flavour scores were higher than those of RM 2000 sausages.
Garqnel} ENCES
igi;!‘:vSS:"rg(ilgﬁiﬁ A selective medium for the enumera tion of Microbacterium thermosphactum in meat and meat products. J. Appl. Bact.
-l;etﬁj;m' G. Ein Nihrboden zur selektiven Ziichtung von Pseudomonaden und Aeromonaden. Ach. f. Iﬁbcnsmittglhyg. 20‘(1969)‘: 133.
Qtholo' Kuusela, K. Einsatzmoglichkeiten von Laktobazillen als Starterkulturen fiir Rohschinken. Reports from Institute of Meat

¥, University of Helsinki. Nr. 210. Helsinki 1978. 23 pp.
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¢ 2 . T‘3xmre, aroma and flavour (scores 6-0) of TABLE 2. The pH values and titrated acid contents (%) of experimental
Xperimental sausages after 3, 7, and sausages after 0, 3, 7, and 14 days of ripening.
; 14 days of ripening. 0 days 3 days 7 days 14 days
»rd"Sage 3 days 7 days 14 days Sausage group X s X s X S e S
d lexfure 8roup ¥ S o) 5 XISy pH value
| 1 My 1. RM 2000 5.60 0.08 493 0.16 4.98* 0.07 4.99* 0.10
) ; MLHKOO 4.50'6 4.0 1.4 5.3 1.00 2. MLHK 5.51 0.09 4.99 0.20 4.70%®"0.25 4.58™ 0.08
XPQHK 2.0 0.8 3.8 05 5184 0 53 POHK 5.56 0.04 4.80 0.03 ATOREER(D8 4.62° 0.20
| U 2513 48 10 60 00 Titrated acid (%)
4 2'W200 1. RM 2000 0.56 0.05 0.89 0.02 1.01 0.08 1.14* 0.14
bl 3 MLHK 0 3.5 0.6 4.89°3 45 0.6 2. MLHK 0.60 0.10 0.88 0.05 1.30 0.24 13721025
g Fi P()HK 3.8 1.0 43 1.3 5.0°0.8 “3. POHK 07500503 0791 #0101 1628 “0:22 1.46" 0.19
i | 1 oy FER06 0 45006790518 AL
231 200 TABLE 3. Total count of lactic acid bacteria (log colony forming units/g=
) MLHK 0 30 1.0 4. 354140 4.8 0.5 log cfu/g) A-table) and count of inoculated lactic acid bacteria
XPOHK 37712 43 1.0 SI048 040 (log cfu/g; B-table) in experimental sausages after 0, 3, 7, and
il Meq 40 1.7 43 1.0 55 06 14 days of ripening.
i 1.§ Slang 0 days 3 days 7 days 14 days
s Mg, 2rd deviation of mean Sausage group X s X s X s x s
the sns Within the vertical line not followed by A-table
: ® <ame letter are significantly different 1. RM 2000 1)8.0 0:2,8.6: » 104 8.3 1.0.3 8.4 0.1
Negp 0.05). If no letters are listed after the 2. MLHK 70t 0:3 8.6, 44:0:3 Sl 0.3 8.3 1017
0 S, o differences are present among them. 3. POHK Tl 07 7.9 il 8.1 0.5 8:2n 10:6
9 B-table
( 1. RM 2000 BHOSSN012 8.6 0.4 S 03 84 0.1
2. MLHK 73006 8:3 06 85 0.3 8.0 0.5
3. POHK 6.9° 0.8 7.7 0.9 80 04 8.5 (0.7

43rd ICOMST 1997 449




