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Tec

Srpblem of whether the technological (temperature-time) regimens selected in industry,
ﬂrtee the preservation of the nuirient and biologically active substances important for
ghysi0108Y of nutrition, is rather topical and justifizd.
P enerally known that, in Lhe heat treatiment of meat, apart from the indices of F-effect
iﬁdex of the temperature inactivation of microorganismsg and sensory score, all the re-
e indices are neglected. Changes in the nutritive value could be pointed out as an exam-
. they include the reduction of vitamins, amino acids, reduced digestibility, availability,
For this reason, a number of indices appeared in literature lately, which represent nut-
ive value, a8 additions to the evaluation using P-effect, such as Q-value, CH-value, C-va-
“ete. (19, 10, 3, 5, 7). These are approximated mathematical methods of predicting the
itative changes of a given substance, with definite temperatures and time of heat treat-

t. ) L . . .
amin B (thiamin) serves most frequently as an indicator, reflecting changes in nutritive
ue upoﬁ the heat treatment of meat (9, 5, 8). Thiamin is one of the sensitive and thermo-
ile meat components, whose reaction kinetics of degradation is known (15, 17, 2, 18).

sterial and Methods

¢ cans of veal, 99 x 73, subjected.to rotary sterilization, were used.
in B, was determined spectrophotometrically by Gassmann's (1) thiochrome method.
ntitative changes in SH-groups were determined spectrophotometrically by the method of Sed-
ik et al. (6). ;
sory evaluation was made with the help of trained tasters, using Peryam's (4) 9-score hedo-
scale.
gar force was determined using Zakhariev and Stoimenov's (16) AKM-1 .apparatus.

1ts

e results of the studies on the sterilization of veal in 400-g cans are shown in Table 1. It
comes obvious from it that, on sterilizing cans at 121°C for 45-50 and 55 min., the average

tamin B, reduction constitutes 36%. In the sensory evaluation, the cans obtained an "excel-
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ﬁ- Sensory Vitamin B Vitamin B, re- Vit. B SH-groups, Shear
Tre, ] ’
Rt Score mg/100 g df duction, Ag per reduc- 10—5 fols force, F-effect**
0 dry matter* 100 g of dry m. tion, % 5
C  min. DRfme OF kg/cm
protein

Raw meat 0,7317 9,86 3,05
Sterilized meat

110° 85  Very good 0,388+ 0,006
75  Excellent 0,433% 0,007

60  Very good 0,417+ 0,005
1210 55 Excellent 0,439% 0,006
50  Excellent 0,469% 0,009
45 Excellent 0,498% 0,006
40 Very good 0,519% 0,005

52 Very good 0,004
1 125° 48 Excellent + 0,005
40 Excellent 0,006
36 Very good + 0,004

42 Very good 0,005
130° 38 Excellent ¥ 0:004
34 Excellent 0,006

._________3_(‘3__ Very Good 513+ 0,003

+

6,00
5,24
5,49
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* 3 .
Vitamin B, in raw meat, 0,18 mg%h
. (Dry matter, 24,6%)
F‘effec‘c designated by (-) means that it is below the minimum of the necessary lethality
Z
T)‘

2
(FT); and (+) means, that the actual lethality is higher than the necessary one (L%EZ.F




lent" score. The cans sterilized at 121°C for 40 min. have a lower per cent vitamin p
tion: 29%, but their sensory score is 'very good', which pointa to an insuffiCiEntly a&a
product. i ;
With the lengthening of sterilization time at 121°C: 45, 50, 25 min., SH-groups decrep,
is probably due to their oxidatien, commected with the Tormalion of U-8 bridges and H-g
H,0 release (14, 11, 12, 13). » ) ) 2
Sﬁear force varies from 4,09 to %,11 kg/em®, with 45, 50 or 5% min of sterilization at
The analyses for the determination of per cent vitamin B, reduction, sensory EValuation
determigation of SH-groups and shear force were made with sterilizing cans at 1100, 12
and 130%C.

On the basis of our data and verified literury data, 12 two-dimensional graphs were gq
ted and plotted in one plane (19). We compensated for the lack of a method of confideneq
terval of nomographs, familiar to us, by the statistical processing of the resultsg of g
index by itself by the NORLOG programme of variance analysis according to St“de“t-Fishaw
ing a computer. The worked-out correlations of the nomograph were tested and checked pgp,
ly by the preliminary setting of some of the given parameters under production conditig
their complete coincidence with the expected laboratory results. This fact could be exp
by that the indices grounding the nomograph are functions of temperature and_time.
Constructionally, the nomograph was made in the following way: temperature, “C, was plottana
on the ordinate Y. ; time of heatl treatment, min., on‘Y,; vitumin B, losses, %, on the gy
X3 tae content o} SH-groups, mols/g of protein, on X, sensory evAIHatloq and shear fq
ké/cm » on Z. The highest sensory score, 'excellent' is plotled on straight line 2 bet
points A and € (Fig. 1). ) . '

To find out, whether a temperature regimen is optimal or not, if only the temperature apg
of heat treatment are known about it, one should proceed in the following way: =
1. Connect with a straight line the given values of the parameters, temperature and time
cated on the two ordinates, Y, and Y,. ) . ) .

2. Read off consistency and 3énsory écere from the intersection point of the straight 1ip
drawn and line Z. : 1
3. Drop two perpendiculars on X, and X, from the same intersection point on straight 1j %
and read off tha per cent vi tamin B, “loss and the degree of denaturation (SH—groupn/g-ng
protein) from them. ]
The present nomograph allows to solve also the reverse problem, to construct new technolog
regimens, optimal in terms of the product nutritive and biologicsl value. To do this, it §
enough to draw a straight line through point B lying on straight line Z. The two ends of the
straight line drawn will indicate, on Y, and Y,, the time and temperature necessary to o

a product of a high sensory score, minimum vitimin B, losses, of a juiciness and tenderness
and also of minimum losses of a number of other nutrients. Ll
The results of the studies allowed to construct, for the first time, a nomograph for optiug
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gerilization processes. Optimization is done using more than one index, unlike in the ma-
2 jcal methods known so far internationally for the purpose. bExisling regimens can be con-

4 using the present nomograph, provided two parameters are known, no matter which cnes.
_nomogrﬂph allows to use also higher sterilization regimens, above 12190, without affecting
¢ putritive value. In this way, savings in time, labour and funds can be achieved in the

ological processing of meat.
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