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Introduction

The prolongation of shelf life of portioned meat (ground and in pieces) can besides coo]

be influenced also by the addition of common salt and certain additives, the Significant
ones among them being nitrites and weak organic acids, qamely their salts. Common salt and
nitrites are usually applied in the preparation of meat products whereas weak organic agjq
or their salts are less applied in practice. The majority of these additives act as buff
and by regulating the pH value they influence retardation or prevention of the growth of
particular microorganisms. The Committee for Additives (1) classifies th%m as COmpletely
harmless constituents (GRAS), without any toxicological limitations. Yugoslav regulationsi.
prescribe that ground packed meat, under defined conditions, can be stored in trade up to
72 hours. Our experimental and practical experiences indicate that spoilage of ground pacl
meat, dependent on the conditions of its storage in trade, usually appears already four di
after production. This represents a special problem which prevents development of induStrj__
production of ground meat and meat products being marketed in cooled state: I

Having in mind such situation as well as the results of our previous examinations (3, 4) ;108
we set the task to examine the influence of adding the mixtures of certain additives belong=
ing to the group of weak organic acids with common salt on the prolongation of shelf life of

ground young beef.

Materjals and methods

} - |
Cooled, namely thawed young beef, with different (lower or higher) initial bacterial contas
mination, was used as raw material for these examinations. Meat was comminuted in usual
in the grinder through 12 and 4 mm plates and then divided into experimental groups to wh

one of the mixtures, prepared from usual relations of common salt and one (Ml), two (Mz)p

namely three (M3) weak organic acids or their salts, were added. Control groups (K) COﬂBi-f

sted of ground young beef of the same origin to which the above mentioned mixtures were Ng
added. Proportions of common salt and additives in the mixtures were determined on the b

of the results of our previous examinations in which the efficiency of each of the used com:
ponents, regarding both the retardation of bacteria 'growth and the sensory properties of
meat and products prepared thereof, was checked. After the addition of mixtures, meat from
experimental and control groups was packed by being placed in polystyrene foodtainers anéf
covered with thermoshrinkable polyethylene films. All experimental and control groups We;a
then stored in the frigidaire at 5% (iloc) till the appearance of spoilage (odour chang@l

namely for 10 days maximum.

The examinations performed each day covered determination of the total count of aerobic ba&s
teria, specially those from Lactobacillus genus, then evaluation of sensory properties of,
meat (odour, taste, colour), measurement of pH value and measurement of mass losses by 9%

ling meat on an electrical grill. The total aerobic bacteria count was determined accord

to our officially prescribed method (5) whereas the count of bacteria from Lactobacillus = §
nus was determined by isolation on the Rogosa-agar selective medium (6). Sensory prOPert$~{
were determined in raw meat and in grilled meat whereas the pH value was determined by 28

pH-meter with glass electrode (Iskra - Kranj).
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. and discussion

o £ the total aerobic bacteria count and of the count of bacteria from Lactoba-
-enusf namely shelf life of experimental and control groups of ground young beef,are
g - Figures 1 and 2.

1 samples prepared from cooled meat, the number of aerobic bacteria increases su-
aireadY after 1 day, whereas in samples prepared from thawed meat the sudden increase
. at the peginning of refrigeration. Spoilage of control samples of cooled meat, along

arked change of odour, appears on the fourth day, the samples being considered

already on the third day. In thawed meat samples, spoilage is observed on the third
unsoundness (10) already on the second day of refrigeration. The increase of the

of bacteria from Lactobacillus genus is slight in relation to the increase of other

. pacteria.

.imantal samples in which mixtures of additives with common salt were used, reversed
. takes place. The increase of aerobic bacteria count is considerably retarded (pra-

y stopped) till the fifth day in ground cooled meat, namely till the fourth day in

meat. Afterwards, a relatively sudden increase of total bacteria count occurs, whe-

e increase of the count of bacteria from Lactobacillus genus is particularly expres-—
already after 5 days they predominate. Dependent on the applied mixture, spoilage
along with a slight change of odour appears in cooled meat after 10 days and unsoun-

g (10) after 7 days of refrigeration. In thawed meat, spoilage is observed after 8 days

.{ZundneSS (10) after 6 days of refrigeration.

[

ng the obtained results, it can be said that the established differences in shelf
petween experimental and control samples are very high, more than doubled. In addition,

able differences were established in the intensity of unpleasant odour of raw meat,
in experimental samples prepared from cooled meat it was not expressive even after

refrigeration. Among the used mixtures, the best results were shown by the mixture M3

-with definite quantities of NaCl, sodium acetate, citric acid and ascorbic acid.

lination results of total aerobic bacteria count, namely shelf life of experimental

mixture M3) and control groups of cooled young beef, are presented in Figure 3.

¢+ the initial bacteria count plays a very significant role in the shelf life of
young beef, regardless of whether the additive mixture M3 was used or not. However,
@8 in shelf life between experimental and control groups of the same initial con-
tion are also very high., Without regard to the initial contamination,the addition of
tive mixture prolonged by more than twice the shelf life of ground young beef. The
of odour in experimental groups was slight (changed to sourish), whereas in control

't was very intensive (stench).

S 0f pH value and average mass losses of experimental and control groups of cooled and
dmeat, after grilling, are presented in Table 1.
Ol samples, pPH value increased considerably from day to day, whereas in some experi-
Samples certain decrease of pH was observed already 2 hours after the addition of the
2 remaining practically unchanged in the course of further refrigeration. Average los-
§liquig (meat juice) and fat, after grilling were higher in experimental groups in re-

un to
: Contro] ones, what is the result of somewhat lower pH value of meat.

1t
; S of Sensory evaluation (odour, taste, colour) show that expressive change of odour

10 control samples, along with the change of meat colour, appeared after refrigera-

[0

B
¥ days (thawed), namely for 4 days (cooled). Contrary to that experimental samples

}' % Namely 10 days, did not show unpleasant but sourish taste and odour with a




slight change of fatty tissue taste. Products prepared from cooled meat of control grQUp‘
with usual addition of common salt and spices, had after grilling conditionally acc&P‘ab -

odour and taste which were not evaluated as unpleasant ones.

- s n !

All the obtained results showed very favourable activity of the mixtures of additiveg wits
.. 15

common salt on the prolongation of shelf life of ground young beef as well as on Sensory

properties of meat. Specially favourable effects were obtained by the application of the

al

Con.
siderable differences in the activity among individual components of the mixture, Whﬁrebyi

mixture M3 to cooled meat, whereby shelf life was also dependent on the initial baCteri

contamination. According to the results of our previous examinations (3, 4), there are

some of them (e.g. citrates) showed expressively selective inhibitory activity on the Aroumt
of individual bacteria kinds and the others hower or slight activity. However, the aCtva
of additives and common salt associated in the mixture is considerably stronger thap the
tivity of each individual component, what is alsoc confirmed by the literature data (7,8)_:

The mentioned organic acids act as buffers in foodstuffs, regulating the pH value dUring

production and storage of finished products, along with an expressive effect on the colour

stability.

In our opinion, the application of the mentioned mixtures of additives with common salt
justifiable in the production of ground meat as well as in the production of ground for_éi
meat products, being put into trade in cooled state. The results indicate that shelf life
of such meat and meat products will depend primarily on hygienic conditions of PrOductioht
but regardless of the initial bacterial contamination it will be prolonged at least by ty
As additives used in the mixtures belong to completely harmless components, their applica
is justifiable from technological point of view as well as from the aspect of the protectie

of human health.

References

1. Codex Alimentarius Commisions, CAC/FAL 5-1979, list Al; 2. Regulations on the Quality {f
Meat Products, "SluZbeni list SFRJ" No.29/74 and No.41/80; 3. Modié et al., Proceedings of
the XXX Symposium of Yugoslav meat industry, Beograd, 1980, V/7; 4. Modié¢ et al., Proceel
of the XXXI Symposium of Yugoslav meat industry, Koprivnica, 1981, 203; 5. Regulations on the
Methods of Microbioclogical Analyses and Superanalyses of Foodstuffs, "Slu¥beni list SFRJ"
No.25/80; 6. Rogosa-agar, Mikrobiologisches Handbuch, Merck, 281; 7. Handbook of Additives,
CRC Press, 1972; 8. Science of Food, Pergamon Press, 1978; 9. Bergey’s Manual of Determina=
tive Bacteriology, Eighth Edition, R.E. Buchanan and N.E. Gibbsons, 1974; 10. Regulations On
the Cenditions Regarding Microbiological Wholesomeness to Be Met by Foodstuffs in Trade,
"SluZbeni list SFRJ" No. 2/80; 11. Report of an FAO/WHO Working Group on Microbiological
Criteria for Foods, WG/Microbiol./79/1, Geneva, 20-26 February 1979.




PRUTIEXD unuﬂ -
abuego OO MATSENUT [RTM JeEn 3o aberrods,

2

Fig.
Control K
L 6. 7 B9 X dayn
Fig.
Contxol K

I B 8
123 4567 890 dayy

08°S  S6°S €

3

1 and Contxol
337567690 1234567890 123456709

)

tal and Control

Mixture H3
c)

rade.

5
t with higher contamination that the stated

Mixture My

1
er ime|
c(iﬁ
1 23456788310

3

slight (*) and expressive {**) changes of odour

Mixture Mz
12345678310

9
8

e
d Ground Young Beef kept at 5

Log.of bacteria count in 1 g

pacteriological Examination of Expsrimen

cooled Ground Young Beef kept at 50C (

109. of pacteria count in 5 y

La)
[+]
©
»
—
3
Q
@
14

£
Mixture Hl

Mixture Hl

Results of Bacteriological Examination of Ex|

croups of Thawe
71 234 5678 9.1

Groups ©

£8°6¢ 01'9  0°9  0°S  S6°S W
9" 6€ - 0T°9 0'9  0°9 SB°S S6°S T
1L-8¢€ - 6T°9  0°9  0°8 S8°S  56°S Tn
L0° 8¢ N - -7 a0£°9 0I"3  56°§ q

Jesw pameyL
88° L€ €8s 08" 08°S SL'S S§§°S  09°S 2%
6E°LE G6°S 06°S S8°S 08°S  09°S  09°S iy
95°LE G6°S  06°S 06°S 08°S  03°G  09°G "W
78" 9¢€ > - £0Z°9 00°S OLS 09°S A
’ 3je20m paTood
{3)sessoT [3 L S € I “uy pautuwexsa
SSeW (sXep) Z@33je zwell JO an[2A HG sataag

1 9TqeL

O T+; 06 e 3dey serdueg ToUOD pue TejuRl
|ﬂ§mowm&m§w§5mwmmsgmmmg@:mgdﬂwiwog

INopo JOo s3bueyo (yx) daTsssadxe pue () IYLITS

mz sIn3IxXTW 343 yIfm sordwes TejusawyIadxs .

sa7dues ToOIjUCD

shep Ol § 3 £ 9 § 7 £ ¥ 1

_ 0
g BTa XX

%

6 1 ut 3unco eriIazdeq FO *boT

*3,5 3T +£[{ SINIXTH 943 JO UOTITPPY 243 INOYITM DU® YITM ‘uUoFIEU
TETATUL IUSISZFITFA Ya§A gordmes yoog Hunci punorn paToo)d




