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room temperature (23-289C) until evaluation. The mon-irradiated controls
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product
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al amounts in the irra-

0,000 po 005 (U Laboratories) dose rate of is given in Table 3. The data indicate that the
rads/sec. n, the ham tored at re > analytical "zero" line (0.9 to 1.9 mg/kg) after
Iable i H Table 2. Effect of the added nitrite and nitrate on sensory characteristics
am 73/30: Effect of nitrite and nitrate on texture, of irradiated ham after 14 months non-refrigerated storage.
Technological panel: n = 8; samples (a)i/ GRS
¢
dﬂf V?;iabIEE Incandescent Light Red Light R i
~"e/kp) Days after Processing Days after Processing Sensory nigh?’ N0,/N0, Lov®/ NO,/NO, High NO,/NO. Low WO /N0
Addeq i 14 21 y 14 21 Character- 2_3 SL R 3 N Bl
A istic Cold Hot Cold Hot Cold Hot Cold Hot
150
3 oo o 7.8 68 Tl A Ve gy 3 :
25 o3 Technological Panel (n = 2 x 12)
¢ 100 ;32 7-0% 761 5% 6k3 63 T8 “5a -
2 ;' 3 Color 7.0 6.8 7.0 6.9 7.1 6.8 7.0 6.7
5 > do) P ROTY o e R e R odor 6.6 6.7 6.8 6.8 Td /BT 7.0, BB
?03 Flavor 6.1 6.4 6.3 6.4 6.7 6.3 6.6 6.5
B 108 “02 5.4% S5 5.5 6.0 6.3 6.9 Texture 6.5 6.3 6.7 6.5 6.9 6.3 7.0 6.7
s Appearance 6.8 6.6 7.1 6.8 50" 6u¥ " H 92518l
; zgz S.5% 5.4  5.0% Bl b 66 4 . 3
W . 3 Preference 6.2 6.2 6.5 6.4 6.9 6.7 6.8 6.5
% oy
Sl&n;;;ad" No-vacuum, stored at 2° to 3°C. o Consumer Type Panel (n = 32)
0 Cant difference (5%) from Cure A.
ty Yave 5. Preference 6.2 6.2 — 6.6 - 6.5 -
lh;_.t:Q han ;a:: in both the high and low nitrite ham. The amount of nitrate 1/ 150 (mg/kg) NaND,, 600 :;Lugl 2/ 25 NaNO,, 100 NaNO
”erm“ Rty ® an interesting relationship in the addition of N0, /N0, to & - e 3
nltrite 5 (Cg curing. Whereas the amount of the residual NO. in’the high
thy ey C“’E 01) 1s close to the amount added during curifig, in the low Table 3. Ham 72/111: Added and residual nitrite and nitrate in ham.
cu”tesmuu N“'e 02) and no-nitrite hams (Cures 03 and 04), the amounts of
fre s, Even OR 1s significantly greater than the amounts added during Residual mg/kg AEAEL
attgm::trate l]: nO-nitrnt: hnmh((igre 0?) contained 51 to 78 mg/kg residual Vari;bles NANOZ NﬂNO3
1"y ed s appears that the ban of nitrate from cured meats, if ng/kg v =
q?: Q“r;dw:il be impossible to enforce since free nitrate is present in added 10% er.gé‘[‘dazo Lo?grOI 10 Irragéatedézo EE%%EE&
Mg, Tegyy . thout nitrate. The inoculated pack study (using the most radi-
Wgpote 25/10; 3PoTes of C. botulinum, types A and B) on the low nitrite/
lauqbiul »-100 mg/kg) ham to determine the MRD has been conducted by the 01 150 NO, 2.4 2.2 1.9 4.1 477 515 535 572
énd vu: Di‘dsion of NLABS during the period July 1973 through March 600 }-'03
Oy, There o ©Stablished to be 3.3 Mrad at -30£10°C. 02 25 NO, 1.6 2.4 1.6 1.1 140 141 122 145
“!ed" Ho.,Mur‘" 10 indication of the presence of the nitrosamines, DMNA, MENA, 100 N03
the  Angd “Gn: No‘pip, and nitrosopyrrolidine (NO-Pyr), in any of the irradi- 03 0 NOZ 1.8 1.6 1.5 1.4 737 728 433 871
Mtpge,  iTradiated ham shortly after processing. The determination of 600 NO3
qpng%sﬂﬂ‘ ;es in the 14 month stored samples is still in progress. 04 0 N02 1.0 1.4 1.5 1.1 118 137 93 128
gy Inepy - bhe intended additions of the curing ingredients to the six 100 NO3
the it1cq1 % acon lots are given in Table 4. Table 5 gives the proximate 05 0 NO 0.9 1.7 1.2 1.0 58 69 78 51
BQDhata fur°$P981tlon of the six lots of bacon at the time of slicing. As 0 NO§
Table Samp) e NaCl indicate, the additions of the curing ingredients to the
: :‘ S were excellent in meeting the intended additions specified in *Days of storage.
1gg *Ne g
?n;ﬁrant ta given 1n Table 5 are averages of the determinations in three and 45 for lot I and 24, 21 and 19 mg/kg of NaNO, for lot II. Similar data

v vrqcoVEaMPIES Per lot. It is apparent that added NaNO. was only parti-

5 were obtained previously on non-irr diated (7)
g 2 V1) "N 35 residual NaNo, in the low mitrate (100 m3/kg) bacen (lots . ; e

It appears that the elimi-

i nation of sucrose from the ham and con 1 e

EM DSOO mé/khereas Practically full recovery of NaNO, was made on high nitr- nitrite in the :iqisqgﬁ products 5Vb3k : 2::es :1;1 fecrea&e R gy

A, rOCQasi 8) bacon (lots I, II). About 65-70% Na-ASc. was recovered after gated furthe sin 3 ; £ s ‘-M This factor should o8 fveatd
8 : e using also other sugars, such as glucose and dextrose.

““u: Vity agg- The residual NaNO, was twice as high in the high NO, /NO Ta
5e(1o¢ x1ed Sucrose (lot I) fhan in high NO,/NO, bacon cured withodt

* The individual data for the thrée samples were 54, 45

le 6

es the sensory color scores for raw (not fried) irradiated

giv
{ R =
diated bacon samples of the six lots. Among the non-irradiated
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4. Experimental bacon samples (amounts added during curing).

Lot NaCl Sucrose TPP NaNO NaNO A/E
z z mg/kg mg/kg ng/kg
I 1.5 0.75 0.3 150 500 500
11 1.5 - — 150 500 500
III 1.5 e 25 g 500
v 1.5 - 25 100 500
v 1.5 & 25 100 1000
VI 1.5 0.75 0. 25 100 1000
Table 5 Effect of cures (Lot No.) on analytical composition of raw
non-irradiated bacon.*
by Residual /k
a v Drdkate  Bard d esidua mg/kg
%ct 524 Aft Protein As,. Auczose adge NaNO. NaNO Na-Asc pH
io. p4 4 4 2 3
30.3 58.7 8.5 1.49 0.82 0.29 48 487 294 6.6
34.2 53.4 9.5 1.64 T - 21 571 291 6.1
30.4 58.7 8.7 1.48 e T 7 - 347 6.2
37.4 51.6 9.7 1.57 - - 6 55 355 6.1
V 31.5 6 9.3 1.64 T y 7 24 728 5.9
V1 31.5 55.9 9.2 1.58 0.73 0.31 8 17 698 6.2
*3 1ouse

most seve

1000 mg/kg
the raw low
s, including
lectric oven at

scores

tween th

sensory qua

cantly lower rating only for
bacon samples of lot III

sory characteristics

nal da e

these data.

1000g) were

(Lot IV vs. Lot

in the \ values during

49 days. Irradiation

Table 8. Bacon 73/59: Nitrosopyrrolidine (NO-Pyr)
in raw and prefried bacon.

P 1 Variables NO-Pyr b
. Bacon Treatment Pan-fried Drippings

1A Raw Irrad. n.d. 6%

2A 2 5 7* Y id

1B Control n.d. 6*

2B 5 9% 15%

1c Pre-fried Irrad. n.d. n.d.

2C . 4 17% n.d.

1D Pre-fried Control 12% 2%

2D 5 4 18% 2

*Confirmed by mass spectrometric analysis; n.d. = not

detected.
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nd whether
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he storage effect, i
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les. The results
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sroducts by

on ham and bacon, reduction of nitrite

resently used leve

1 of
the quality of the products,
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are the cured meat oducts
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dual nitrite,

Table 6. Effect of cures (Lot No.) on the color ratings of
raw bacon (n = 12).

Lot Non-irradiated 2.3 Mrad

No. 0 2 21/

I 7.2 7.4 5.8 5.3%

11 7.1 7.3 6.5 / 6.1'/
111 7.0 6.7 5,12 4.12

Iv 7.0 6.8 6.3 5.9%

v 6.9 6.7 6.8 6.4%

VI 7.2 6.9 6.8 6.3%

1/ Exposure to light at 25°C in hours; 2/ Sig. dif. from

*

other samples at the same exposure time;
the O-hour exposed samples.

Sig. dif. from

Table 7. Effect of cures (Lot No.) on sensory characteristics
of fried bacon.

Sensory
Lot No. sig.

chasagtes I 5 TS v v v VI Dif.
istic

Non-Irradiated Controls
Color 7.5 7.3 7.8 7.1 5.9% 7.3 5%
Odor 7.4 7.3 7.6 7.4 7.5 7.4 NS
Flavor 7.5 6.9 1.9 7.3 7.1 6.5 NS
Texture 7.3 7.1 7.9 7.1 6.9 7.1 NS
Appearance 7.4 7.3 8.1 7.3 7.8 7.3 NS
Preference 7.5 7.3 8.1 7.1 6.5 6.8 NS

Irradiated (2.3 Mrad at amb. temp.) samples
Color 5.7 6.9 6.6 6.8 7.0 6.5 NS
Odor 6.1 6.9 6.6 6.7 6.5 6.5 NS
Flavor 5.8 6.6 6.6 6.5 6.9 6.4 NS
Texture 5.6 6.5 6.5 6.8 6.6 6.5 NS
Appearance 6.0 6.6 6.5 6.8 6.9 6.5 NS
Preference 5.4 6.3 6.5 6.1 5.6 6.1 NS

Technological panel: n = 8, samples I, III, V, and VI; n = 2 X 8,
samples IT and IV; *Sig. Dif. from samples I and III; NS = no
sig. dif.
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The nitrite reduction in such cured meats to the level of 75 mg/kg. OF

possibility should be investigated.
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Table 9. Effect of cures (Lot No.) on TBA of raw, non-irradiated
bacon stored in open pe ges at 3°-4°C (samples 1, 2 a°
3) and vacuum packed irradiated (Ir) and non-irradiated
bacon. s
Sample 2 Sample 3 Sample 4**

49%

0.12 0.06 ) ¥

0.12 0.13 0. .2

0.62 0.26 0. .34

).65 0.45 0. .3

0. 0.50 0 .3

0 0.14 0. 0.25 _0.13 =

per 1000 g.

e processing

after smokehouse processing.
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I
m"msmIAL APPLICATION OF STRAIN P‘ IN THE PRODUCTION OF
W~DRIED SAUSAGES IN THE PEOPLE'S REPUBLIC OF BULGARIA

Stoyan Djevizov
s"ﬂnary

Qrtﬁza:zvﬂfions have been made for two years on the application
the 4 Tain P, starter on an industrial scale. As a result of

“-'hnoloy
Veq that the a
produCtion whe
hlcrorlara
83 o
Bults tn
tlon e

applied in four different items it has been obser-
rying period is reduced by 40-45% compared to the
re the starter was not applied. Moisture loss, pH,
» and organoleptic indices have been followed in the

t drying. The application of strain P‘ as a starter re-
the reduction of technological processing, the elimina-
Rumber of technological processes, and the unification

of
Prog :
Uction in terms of organoleptic indices, pH, and micro-

Ora

ANWENDUN G DES STAMMES P4 BEI DER INDUSTRIELLEN

H'E"RSTELLUI‘J\} VON ROHWURST IN DER VR BULGARIEN
Stojan Dshevisov

Qg

8

emﬂssung

Iy

Ly

ue -
dug VQG Von zwei Jahren wurden Beobachtungen uber die Anwen-
%fQA.D Starterkulturen des Stammes P, in der Industrie durch-
Roy, * Als Ergebnis der bei vier verschiedenen Produkten an-
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&mgg a TGChnolomie wird eine Verkurzung der Trocknungszeit
*‘Q‘er 4 % im vergleich zur Herstellung ohne Anwendung von
~hﬁe ZultUren beobachtet. Wahrend des Trocknungsprozesses
a%sob T Feuchteverlust, der pH-¥Wert, die Mikroflora und die
%i . Schen Eigenschaften uberpruft.
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Hcml An‘”endung des Stammes P4 als Starterkultur wird die
Reyn ZongCbe Verarbeitung verkurzt infolge des Ausfalle ei-
Sy ) technologischer Prozesse, indem eine Vereinheitli-

 de
d% DR ‘r Produktion hinsichtlich der sensorischen Merkmale,

By
®*tes und der Mikroflora erreicht wird.

L'APPLICATION INDUSTRIELLE DE LA SOUCHE P4 DANS LA PABRI-
CATION DE SAUCISSONS SECS EN BULGARIE

St. Djevizov
Résumé

Pendant deux années ont &té effectudes des observations sur
1l'application d'une culture starter de la souche P‘ d 1'8chelle
industrielle. Par suite de la technologie, appliquée sur quatre
assortiments différents, on peut observer un raccourcissement
du délai de séchage de 40-45% par rapport 4 la fabrication, 4
laquelle on n'a pas appliquée de culture starter. Lors du pricés
de séchage on &tudie la perte d'humidité, le pH, la microflore
et les indices organoleptiques, Par suite de l'application de la
souche P4 en tant qu'une culture starter, on observe une réduc-
tion du traitement technologique, une &limination de toute une
série de procés technologiques, une bgalisation de la production
en ce qui concerne les indices organoleptiques, le pH et la mic-

roflore.
NPOMNINEHHOS MPUMEH-HUAK NTAMMA P4 [IPH
[TPOM3BOLACTBE CHPO-BANEHNX KOIEAC B HPB
Cr.Xp.lxeBu30B
ABHOTALKA

B TeumEME ZB8 I'OAS NDPNBOASTCA HAONDAEHWA NDU NpPUMEHOHUM
38KBBCKH M3 WTOMWS P4 B NPOMHENAHHOM MscmTalde. B pesynprate mpu-
MeHEHHON TEXHONOIME B YETHDPEX DBSNUYHNX 8CCOPTUMAHTAX HACHOAG-
€TCA COKpBmEHHEe CPOK8 CymkH Ha 40-45% N0 CpPSBHEHMN C MPOU3IBOA-
CTBOM, KOTOpOMy He NDHMAHEHS 38KBaCKa. B npouecce cymku npocae-
X#BSDT NOTEPH BASIM, PH, MMKPOJAODY M OProHONGNTUYSCKHE IOKS838~-
TeNM. B pesyinrTaTe NPHMOHOHMA WTIMMS P4 B K8YecTB® 38KBECKM,
COKPBMBETCA TEXHONOrMYBCKSS 00pa0NTKE, BHXOAMT M3 COCTABE DAL
TEXHONOTKYACKHAX NPOLECCOB, yHAQUUMDYeTCH NDPOAYKLMUA N0 OPreHolen-—
THYACKHM NOK83arTelaAM, pH, muxpoduaope.




NITRITES AND NITROSAMINES IN PROCESSED MEATS

INDUSTRIAL APPLICATION OF STRAIN P‘ IN THE PRODUCTION OF
RAW-DRIED SAUSAGES IN THE PEOPLE'S REPUBLIC OF BULGARIA
Stoyan Djevizov
Meat Technology Research Institute, Sofia

The application of strain P4 as a starter in the industrial
production of raw-dried sausages imposed some changes in the ac-
cepted technological processes. The latter had to be adjusted so
that to provide optimum conditions for the growth and action of
the starter culture introduced, without having a negative effect
on ready product quality. The preliminary experimental work £25- 3,
4, 5) with strain P4 in laboratory, semi-industrial and industrial
conditions allowed us to apply such a technology, which was used
for two years in daily industrial production. Observations during
that period aimed at ascertaining, on industrial basis, the expe-
diency of the technological parameters applied and their impact
on the growth of the introduced strain P4, the drying period, and
the organoleptic indices of the ready product.

METHODS

1. Technological methods

1.1. Assortment. The following article types of raw-dried
sausages were covered in the experimental work:

Article 1.- Beef and pork Loukanka, BDS (Bulgarian State
Standard) 2589. Composition: beef, 60%, and pork, 40%.

Article 2. Pork Loukanka, BDS 2589, Composition: 100% pork.

Article 3. Ambaritsa sausage, BDS 1851907. Composition: pork,
80%, and beef, 20%.

Article 4. Moussala sausage, BDS 10690. Composition: 100%
pork.

Articles 1 and 2 are typical national products, they are not
smoked and, during drying, they are subjected to repeated press-
ing. The casing diameter is 47 mm. Articles 3 and 4 are round
smoked sausages with a casing diameter of 58 mm.

.2. Preparation of raw materials. After slaughter, products
are cooled for 24-48 hours, with a view to temperatures below
10% deep into the ham. The deboned and sorted meat is cooled:
beef and red pork, down to -1%¢ or -1,5°C (usually in 20 hours).

ring the last fortnight of drying: temperature, 13°-15°C, and hu-
midity, 78-82%.

2. Preparation of starters

Strain P4 g ) was used as a starter. Preparation was made
in the plant laboratory, according to an official instruction (6).
20-hour broth culture (5, 6) was used at the rate of 5 cem per kg
of filling, according to the instruction (6, 7).

3. Laboratory observations

Observations were made on production lots. Analyses were made:

immediately after filling, after straining, after smoking and in
the process of drying, at 7-day intervals. The following observa-
tions and analyses were carried out.

3.7. Moisture loes. After filling the lots, some 10 pieces
were set aside and weight loss was followed by weighing during
the whole technological process and was expressed in %.

3.2. Determination of pH. This was done using an electric pH-
meter SP.

3.3. Microbiological investigations. FProm each lot, a contact
preparation was made on yeast-glucose agar (2, 3, 7). The presence
of strain P4 colonies was determined visually, and using the small
magnification of a microscope.

3.4. Organoleptic evaluation. Organoleptic evaluation was
made of each sample during its analysis for other indices by the
laboratory staff. Each lot of ready product was evaluated in the
organoleptic laboratory of the plant.

RESULTS

Data about production without a starter (Table 1) refer to
1971, when no starter was used in the same plant. Technological
processing and adopted parameters were in accordance with exist-
ing official instructions. The data indicate that the drying pe-
riod - varies considerably in each article. An explanation to that

can be sought for predominatingly in the ununified microbiological
processes during the drying and ageing period (3, 4). The absence
or the retardation in the growth of a microflora capable of redu-
cing product pH, delay drying processes.

Fatty pork meat, and the fat are cooled down to minus 5°C (usus”
ly in 36-48 nours).

1.3. Machine processing. Machine processing was effected 2
the Krdmer-Grebe line. Patty pork or the fat are cut at severs
revolutions in a cutter, then beef or red pork, spices, sal tiné
materials and the starter, in the form of broth culture, are “i
ed. Cutting is continued till the desired particle size is obts”
ed. Vacuumizing and filling is effected immediately according "
the Krimer-Grebe line. "Fibros" artificial casings were used

-4. Drying. The whole production cycle was accompllﬂhed W
Italian type climatic driers that provided for the reallzanon
the straining, smoking, and drying processes.

1.4.1. Straining. It took place in the straining chamber®
with an automatic regime, to the stage of semi-drying of 655“%5
(for about 48 hours). Straining was applied for articles 1 and
The following parameters were applied: temperature, 3 =15 c'
relative humidity, 75-80%.

+4.2. Smoking. It took place in the straining chambers:
was applied for articles 3 and 4. Filled production strained ﬂ’
those chambers for about 20 hours. Then the chamber was amply o
tiated with smoke obtained directly in the chamber. During th¢
straining and smoking process, an automatic regxme was malntﬂw
with the following parameters: temperature, 15%-20° C, and rel“”
humidity, 80-85%. The smoking process was realized in 6 or 7 '

1.4.3. Drying. It took place in the drying chambers. An oot
matic regime with parameters of temperature, 30—15 C, and rel#
tive humidity, 78-82%, was maintained for articles 1 and 2 1“‘y
first twenty days. Then, to the state of ready product, the rmﬁ
were 16°-18°C for temperature and 74-78% for humidity. puring *
ing, the product was pressed periodically: on the 10th or 12°h(
day, on the 17th or 18th day, on the 23rd or 24th day after fi*
ing.

With article 3: temperature, 12-14°¢, humidity, 80-82%; dwv
ring the last week of drying: temperature, 16°-18°C, and humid*®
74-78%.

With article 4: temperature, 120-1400, humidity, 80—85%5dw

1

Data about production with a starter (Table 1) refer to ﬁ?
73, when the whole production in the same plant was processedu‘
strain P4 according to a technology indicated under "Methods"*
Conditions and the casings used were the same as those in thé pr
duction without a starter. The data point to a considerable red”
tion in the drying period: by 43 to 45% in comparison with tb’B
production without a starter; with no significant variation i?
individual lots of articles produced. That speaks of a correc?
unified ageing process, with appropriate technological param°1‘;
confirmed by the results obtained for moisture loss (Table 2)°
insignificant diversione from M confirm a unified drying pro"’B
Microbiological results indicate that strain P4 gains a prep"n
rance over the remaining microflora already in the first duy’a
ter its introduction and is retained during the whole drying P
cess. As a result, product pH is rapidly reduced, while d)ver”
in M are insignificant (Table 3). Further, organoleptic Lndic",
followed periodically through the drying process, are charactm

7

tic. The improvement in sausage binding progresses parallel 1°
reduction. Binding is pronounced already within 4 or 5 days af ¥
filling, and it is retained during the whole drying period. ‘lﬂy
colouring processes begin on the 4th or 5th day. Filling acqulr,
intensive colouring with a raspberry tint, which after the 10‘”
12th day acquires the typical rosy colour that does not chanl' o
cutting, for 4 or 5 days. Changes in flavour and aroma are detey
table on the 7th or 8th day, a manifest smack of ready productfi
pearing after the 10th or 12th day. Recurrent organoleptic ind*
es in every lot point to a correct, unified ageing process 0P
the basis of the introduces cultures of strain P4. The data oY
tained from industrial production confirm the results of othe’
observations of ours (2, 3, 4).

DISCUSSION

The technological processes after the filling of raw-aried
sausages are essential in the technology of the latter. Two ve?
processes take place here: preservation by moisture release (dﬂ
ing), and ageing predominatingly on microbiological basis. Tha’
two processes are interdependent: thus the set parameters (“'p
rature, humidity and velocity of the air), apart from having v
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k to take away moisture from the product, must also
8%t favourable conditions for microflora growth in

Nally the tae
Provige the mo

the g
aug
4ge. On the other hand, microbiological processes, apart

e basis of ageing itself, must reduce product pH and
inding, so that to favour drying processes. In the

frog being tn
‘reate goog 1,

Procegg
e
8 of drying, modern technique provides for a correct and

8uigy; s
howev:§ }ﬂtervention of the technologist. In the ageing process,
giat : s 1n the presence of most varied microflora, the technolo-
8 i SRR
inefficient. Hence the failures with the parameters appli-

o
' *he poor ang v

1 th aried quality of production. This basic problem

e .
Production of raw-dried sausages can be solved by the ap-

Plicat

io ;

wag A 1 of suitable pure cultures. In this country, the problem
v

nolg ed by the application of strain P, (2). An expedient tech-

&y f .
in 4, Or the industrial application of strain P4 was arrived at

e
dustria§°urse of a series of laboratory, semi-industrial, and in-
e Observations (1, 2, 3, 4, 6, 7). The two years' applica-
that
Mlts in two
Cesgeq
tﬂilxn' &nd the unification and sharp improvement of quality. Cur-
€ the period of technological processes by 43-45% is obtain-

t
WO reasons. In the first place, a number of technological

tion
technology in four basic enterprises gave good re-
respects: curtailing the period of technological pro-

for
process
%8eing
lng' ot

e e
8 are eliminated: straining of raw materials, preliminary
0 : M

T the filling, the period of obligatory green mould coat-

-8 A
or 3 o » 8nd the pressing of Loukanka sausages is reduced to 2
im i
" ®8, instead of 5 or 7 times. In the second place, due to
Starg
Stopg
8iy (3, 4), and production pH falls rapidly. This makes it pos-
i € to appl
gy (
8 hi
Qlty). higher temperature, a lower humidity, a higher air velo=-

®T introduced, the growth of other saprophytic microflora

¥ such drying parameters, as would favour that pro-

act“i:’:ilel to the reduction of technological terms in the manu-
mufied Pé'—dfied sausages, the production obtained has stable
maing zuallty indices, expressed in the whole yearly production.
il :: colour ?ormation begin already after the 4th or 5th

e formation of flavour and aroma qualities, on the 10th

op 12
th
day, Ready production has well formed quality indices,
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stable colour on cutting, and a long storage life, whav makes it
a product with good commercial indices.

The application of a starter in raw-dried sausages, with well
selected technological parameters, offers possibilities for a wide
industrial manufacture of raw-dried sausages with unified and
stable quality indices.

CONCLUSIONS

1. The application of strain P‘ as a starter contributes to
the reduction of the period of technological processing, by eli-
minating a number of technological processes and using such para-
meters as will accelerate drying processes.

2. The application of strain P, as a starter in raw-dried
sausages unifies and improves the quality of ready production.
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