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For children rational nutrition high-quality products provid-
ing a balanced ratio of substances necessary for a growing
organism are developed.

The work on substantion of meat products recipe from beef,
pork, liver, heart and other by-products allow not only to
enlarge the assortment but also to impart dietetic propertties
to the developed products.

Computer use for recipe calculation provide the correspon-
dence of products chemical composition to specially devel-
oped medico-biological requirements: protein level - 12-
17%, tat level, as related to the purpose, - 63-148%. Prod-
ucts biological evaluation on growing white rats and blood
biochemical components test show that protein efficiency
ratio (PER) depends on ingredients composition and is in the
range of 3.1-25. There are no negative changes in test
animals blood.

The developed products are positively evaluated while test-
ing at school.

One of the methods for biologically balanced products de-
velopment is to work out multicomponent recipes with meat
and by-products. Ready-to-cook frozen minced meats that
can be used for pies and small pancakes filling or second
dishes preparation and homogenised products (pate and
creams) served as test samples as they are typical represen-
tatives of multicomponent products of varying degree of
mincing, different type of packaging and ftield of applica-
tion. Such product use torschool programmes will allow not
only to extend the assortment of high-protein products but
also to utilise liver, lungs. spleen and other by-products that
are the source of animal protein as well as the heme iron.

The aim of the work was toextend the assortment, to develop
a production technology and to evaluate biologically high-
quality products tor school programmes and dietetic nutri-
tion made using the modem methods of processing. Multi-
component systems were projected by a computer using a
modified Symplex method providing products chemical
composition adequacy wand correspondence to medico-bio-
logical requirements.

PER-test reflecting test animals weight gain per | kg of
protein consurned served as a biological value parameter.
Test animals' blood composition studied using a biochemi-
cal analyser “Technicon™ served as an additional character-
istic that allow to judge on products protein biological value
and its influence upon the exchange processes in organism.
Chemical and aminoacid composition, biological value and
the results of products testing at schools were the critenia of

evaluation that characterise the efficiency of the selected
raw materials, recipe and technological parameters.

School-children of various age groups took part in the
testing.
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From the obtained recipes those chosen that determine the
maximum necessary clements and quantitative advisability
of individual ingredients use.

As related to the purpose according to the calculated chemi-
cal composition the developed products differed by protein
level and had non-significant variations in protein: tat ration.
A product with the ratio 1:0'5 was developed for children
requiring the products with a lower fat level. The other
recipes met the requirements of pediatrists to the products
forhealthy children and had the protein-tat ratio equal to 1: 1.

The products were made only (rom hot or chilled high
quality meat. A strict chemical and bacteriological control.
guaranteeing the quality ot finished products, was lulfilled.
Cream contaned beet and pork: pate - beet liver, brains and
heart; minced meat - beef liver, heart and lungs, and besides
dry milk, vegelables, animal and vegetable fat and other
ingredients. Besides dietetic cream was made trom ground
meat, food additives, water, spleen, scrum protein, bone
meal at the following ratio (o other basic recipe ingredi-
ents(%): | grade beef, semi-leun pork and beet spleen - up
to 55%; serum protein, bone meal, carrot, apples and onion
- up to 22-25; vegetable oil - no more than 3. Biological
value of a product and its dietetic properties were provided
by a more completed composition of amino acids, vitamins
and minerals characteristic tor spleen, serum protein and
bone meal. Spleen dietetic properties are characterised by a
significant level of full-value protein, by the presence of
easy digestible iron and vitamins of group B, necessary for
synthesis and haemoglobin content increase at celiac disease
and anemia and for the improvement of stomach and small
intestine functionality.

Chemical composition of test samples is givenin Table L. A
calculated animonacid score tor all developed products
approximated 100.

As it is seen from Table 1 the chemical composition of the
developed products corresponded (o the calculated indices
using the computer. Similar results were obtained for
mineral content.

For biological test 50 weaned rats were used. The rats were
divided into 5 groups fed with isonitrogenous, isocaloric,
balanced by vitamins and minerals content ration (1 group -
meat cream for children, 2 group - ready-to-eat minced meat
for children, 3 group - dietetic minced meat, 4 group - pate
for children, 3 group - dietetic cream).

There were not found any dilference in appearance, behav-
iour and survival of compared rats,

Analysis of data on weight-gain parameters of tested prod-
ucts protein biological value (Table 2} did not show signifi-
cant differences in its consumption. Maximum deviations
were in the range of 10-13% as compared to the Ist group ted
with minimum protein level.

PER is high for all products, though it is possible to point out
that for meat products (creams) it was practically on the
same level (in average 3 08) and for the animals of 2nd, 3rd
and 4th groups, ted with the ration containing by-producis
(2, 3 groups - liver, heart, lungs, 4 - liver. heart, brains), it
decreased by 22, 24 and 30% respectively,

When the test was over the animals were killed and their
blood was analysed biochemically. The results are given in




Table 3. [tis secn from the Table that there is no signiticant
difference in protein, fat and carbohydrate exchange be-
tween the compared groups. There was cholesterol level
decrease in test rats blood (2-4 groups). That allows to
assume that the developed products possess anti-sclerotic
action. Besides low level of urea nitrogen and uric acid in
blood of the Ist group animals leads to the decrease of
pyrinic exchange tension.

So, on the basis of the obtained data weight-gain parameters
(PER) of test products and biochemical analysis of test
animals did not show significant differences between
samples.

Technological process of pate, creams and minced meats
manufacturing included the following intensive methods of
raw materials processing: steam-contact heating, standard-
ising, daeration. Steam-contact heating in a steam-contact
blancher promoted preservation of vitamins and other
components that are being destroyed during long-term high-
temperature heating. Besides it was a preparatory stage
before standarising based on water-fat mixture extraction
from pre-blanched meat raw material using the processes
with screw supercharger and perforated separating zone.
Thanks to that manual labour costs reduced at desinewing,
and manufacturing was mechanised and automised. Press-
ing was easily adjustable and provided elimination of ex-
tractible substances and rational, use of meat broth, Deaera-
tion allowed to prolong product shelf-life and to stabilise its
quality.

So, projecting of multicomponent food products, meeting
medico-biological requirements to chemical composition
and biological vatue, while using the modem methods for
meat raw material processing (including by-products), al-
lows to get high-quality valuable products for school pro-
grammes.

The developed products were successtully tested at school.
Minced meats were used for dinner as fillings for small pies
and pancakes. Pates and creams were used for lunch
sandwiches. Intotal 300 children ot 6-17 years old took piut
inthe experiment. All the products were eaten with appetite.
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Table 1

Parametera

Ready~to—eat mincsd
meat

Pate for Dietetic
creea

Ment oresm for
chil

ohildren dren
for child- dletetio
.‘h“ Ten
Woisture 66,8%0.94  70%0.66 69.080,08 74,950,086  74,780.65
Pat 14,850,001 120,01 11,8%0.02  6,470801 6.3%0.02
Protein 16,5%0,02  17%0.03 13.1%0.01  12,820.03  12.610.01
ProveiniFat 1 4 0.9 1 1 0.6 1 1 0.9 1 v 05 1 1 0.5
Table 2
-t t minoed Pate for Dietetic Meat cream for
derancisly Log :::: children creem children
; e ‘
tein con~
rru:p:inn?o: 1,120,17 141120,19  1,1520.08  1.03%0.12  1.0010
Wolght gain
sy B 2.750,11 246280415 2.50%0,19  3.15%0416  3,10%0.13
T ] ¥ L 5 L
PER 2.4 2435 2417 3,06 3410
Table 3
Level in blood Ready-to-eat minoed Pate 17T Dietetic Meat aremm for
perum meat c¢hildren oremm children
or - otatlc .
ren
Total protein 6,7120,2  6,6120:76  6,552019  7.,0010,20  7.11%0.35
Albumin, &% 3.7520,16  3.6950,18  3.41%0,15 3.72%0.23  3.80%0.26
Globulln,e® 3.22%0,2  3.2120.2  3.,14%0.15 3.28%0.20  3,30%0.20
A/0 Ratio 1.10 1409 1.08 1413 1415
Ures nitrogan,ag® 21.46%4,6  20.9¥3.9  21.30%5.,0 20.723.64  22,3%3.60
Glucome,mg 91,4%4.9  93.5685.6  93.40%6.4 92.3%6.,30  90.,0%5.40
Choleaterol,mgh  B87.8%4.76  B86:6 £6,0  85.8 14,20 140,20  88.9%4.80
Ca,ngh 84321,0 8.4820,8  8,9020,13 8,4%0,27  8.5%0.23
P, mek 10,0%0,2 9.9%0.3  10,1220.14 9.6%0.30  10.0¥0.16
Uric acid, mgh  2.25%0.2  2.36%0,18  2,5120.%  2,3%0,2 2.1%0,15




