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INTRODUCTI ON

Ready Lo serve meat
products can be produced with
addition of many ingredients
such as: vegetables, cereals,
plant proteins and so on. The
nutritional value of Stich
products is higher due to
vitaminsand minerals content.

Hulls can be distinguished among
above mentioned ingredients.
Possibility of wusing soy hulls
in meat products is investigated

at University of Missouri =
Columbia C 6 D.
Collaboration studies but upon

wheat hulls are in
Pol and.

The studies upon this topiec find
Justification from both economic
and nutritional view point. A
meat —cereal products can
substitute similar meat products
C e.g. hamburgers, meat balls D
and balance the unbalanced meat

in progress

market in Poland.

Crop seed Rl Qe which are
considered the least valuable of
seeds are known as by-product in
the seed processing plant. Until
recently they wer e used in
animal feeding only. The
nutritional wvalue of hulls is
due o their chemical
composition as well as due to

digestion and bicavailability of

certain amino acids. Hulls
represent a mixture composed of
seed coat pieces, aleuronic
layer, bud seeds and of flour
endosperm present 11
inconsiderable amount.

In Pol and wheat hulls are
processed and available for

human consumption.
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>. Due to the high cont @1’15 A
lysine, which in the croP b
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seed protein, hull prO*plI W
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cobalt D, they contain vi ﬂf
mainly from B group C thi Nﬂorj:
riboflavin,niacind. enti”‘i
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group are the ballast sub?ﬂ

C fiber >, which account * 7 gn"
of total carbohydrates ¢£° {;
Ballast substances %
complicated gr oup {
pol ysaccharides compoS€ 1&{
hemicellul ose, cel tﬁ{
lignin. Especially high Cdﬂ%‘
of hemicellulose C 1n51ﬂ{
form O should be undé’ mM

that distinguish the hUllslly

other carriers of 7
substances ¢ 3, 5 D. t%
The influence of fiber pgriel‘
digestion processes 1S reslp/
t hrough increased lntf %
tract persistalsis. IY ¢
reported that low Conteaﬁi
fiber in the diet 57",
arteriosclerosis and ce%
alimentary canal dise? Wy
2,3D. e
The study can be cthlde Ja
the first part of the pﬂ
leading towards deve! f~
processing and marketind. ﬂéh
meat product that coP ;
certain amount of fibel o
form of wheat hulls. £
The entire proceSS’Lﬂriﬁ
ingredient selection,

and sensory anal y515 111dy
refrigerated storage st i/
was investigated in th€ wa5$
The purpose of the Sfupér t3°

develop formula and pré€
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Pr

OCaw ,
1M1SSSES and to estimate the
Sty SNCe of holding in a frozen

I on the product quality.

AT
SRIALS AND METHODS
T
8
thmlformU1a was prepared and
ehe, Processed according to the

%Qﬁule shown on fig.1l. Ground
Fma . 8nd  pork were used in
Weigilgh B2, 1:1,. &3 by
hy 7t Ground processed wheat

l§ "5 Were added in amount 10,

%Mdaox of meat weight. Two
%h "Y  processes frying and

The product

qUal hg wer e studied.
. chemical

aalyty was based on
fap 7Sis ¢

content of water,
Sap = Protein, ash and
%Si Ydrates), phyvisico-
:NOrQal Properties C texture,

Ph > and sensory analysis
%hgtaste> smell, texture,
%er?er Preference D.

w“s =d laboratory procedures
PN@ NSed for chemical analysis.

fop "Tometer “Labor'" was used
@vmeXtUFe determination. The
ts 3 Penetration read from
;WQigtSCale described the
%”e Shcy of the product. ¢ 1
?M@tf ©f penetration equals
oo 2tion of 0.6 mm under the
?Sl“iod) éf 100 G -during B s

Ry
Mgmtl mul ys

photocolorimeter
\VQS Qol Qr Du

C made in Hungary O

3“&pm.employed for color
(Ve o Nation, The dominant
q NI Ad 3, colorimetric DL Ly
St SNA brightness ¢ Y D were

s
e Mingy

analysis 1included
evaluation of
properties ( taste,
Color, texture 2 and
By th&r ©valuation according
Mﬁduc* Preferation scale.

Ne ES Were hold in a frozen
Sk t= -180C > for 4 and 8
hstgpeThe Sensory analysis of
Products i LI ek
20 ol in a
oa al oven > were done
Ry <h holding period.

Pray .
tj}lminary study revealed
S maximum content of

wheat hulls should not exceed
20% of the meat weight. Higher
levels of hulls wer e not

accepted by the consumers.

The technological process was
devel oped G e U S I
analyzed while the amount of
hulls, beef /pork meat
proportion, and heat processing
methods varied. If the levels of
hulls and beef meat increased in
the formula, than water and fat

content decreased in the
product. It was due to the fact
that both hulls and beef meat
contain small amount of above
ingredients (¢ tab.1 J>. At the
same the protein content
increased what is considered a
positive occurrence from the
nutritional view point.

The increased level of

carbohydrates from the hulls was

stated, as well; they are mainly
egested from the organism and
fiber hydration causes the gel

matrix appearance that increase
digestion processes C 3 ).
Sensory analysis comparison

among the pure meat and meat
product has shown , that 10% and
15% addition of hulls did not

cause any significant deference

in sensory scores. The various
heat treatments did not
influence taste, smell and
texture of the product

regardless of its composition.
The study revealed the best
product is achieved when beef -
pork proportion s 150 LY
Addition of hulls together with
beef meat significantly
influenced the color of the
product. ihe was stated that
increased level of beef causes
the color darkening ¢ higher
value Ad D, while the addition
of hulls paleing of the product
C lower value Ad) C tab.3 D.
Both sensory and instrumental
analysis revealed increased
hardness of product with wheat
hulls C tab.3). The influance of
frozen storage on the sensory
quality of meat-cereal products.

The sensory scores differed
significantly only for products
with O and 20% hulls content.
Taking into account the beef and
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hulls levels and storage
periods, it should be concluded
s that addition of hulls and

increased levels of beef have
the positive influence on taste,
smell and texture of the
product i G g 2 h

Conclusions

The studies proved that basing
on the chemical composition,
energetic value and on sensory
analysis conducted prior and
after storage in a frozen state,
the following conclusion can be
drown:

the highest consumer acceptance
on the market would have the
product with following

ingredient composition:

beef meat BY7 %,
pork meat 7. 7%,
wheat hulls 7. 5%,
salt 0. 8%,
seasonings 0. 6%,
milk 2% L e
onion 4.5%.
The addition of hulls have
positive influance on the

product texture.

As far as the taste is concerned
products with 10% and sometimes
with 15% of hulls are similar to
pure meat products.Freezing and
storage at - 18 oC for 8 weeks,
did not cause any sensory
changes in meat-cereal products,
while the quality of pure meat
products was lowered.

The research is continued in the
fields of formula modification
Cfiner grinding and solubility
D, energy analysis of various
ways of processing, storage and
restitution, microbial quality
and phisico—-chemical and
nutritional analysis new
products.
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1.Chemical composition of new products ‘__/’///
% Content € 2% D psh
beef ~ of Protein Fat Car boh. Water B
: hulls Fx  Bx F B F - B F B /F/
0 e
e O (iR i ) e G 4.9 5.2 55.1 . B4 4 ?‘;35
159, L r Al s =20.8 20.8 5.8 6.0 52.9 3.5 é‘ajn
15 1 = e 20, 8 '20. 4 5.9 7.2 Szl Sl ?'égﬁ
B0 1T. 2 47.3 20.1 20.1 8.2 8.2 51.9 50.2 3'03,‘
1:1 0 16.5 16.6 21.2 21.8 5.5 7.8 54.9 52.4 2 3
150 i 74 R S 17,4 17. 5 9.4 108 53 5 o = ?'23
15 .Sl lce3 5 (A7 T 10.4 13.6 '48.9 48.7 5’53
20 17.4117.5 17.1 17.1 12.5 14.8 49.5 41.3 3'1 2
S O 16,9 167 2l1.9 20.7 5.4 9.4 O 71 BE ol 2'93,
10 T7. QN i7e = wshy s 1O D305 S0 s 4T 2'33
s i e R L 18280 18.3 1 s 470 4707 2'63
20 174 17. 5 18.1 18.1 1R T 46. 7 46.44—”;///
tab.2 Five point sensory analysis
Frop. %
beef of Texture Flavor Taste Total
pork hulls F B F B F B F B
e: 3 O AN 4.7 4. 7¢ 4.3 4.5 4.4 A4NE
10 4.0 3.8 430 4.1 o7 B.5 40 e e
1z 4.0 4.0 4.3 4.7 8.8 - 30H 3.9 4.1
20 Sas w3 4.2 3.6 5L 3.8 3.3
1k g Al (0] 4.2 4.2 4.4 4.2 4.5 4.6 4.4 4.4
10 4.4 41 4.0 4.1 doE A 4. = Ac
15 4.2 4.3 4.3 4.6 4.7 4.6 4.4 ~d-E
20 3.8 3.7 3.9 4.2 3.6 3.5 3.7 3.8
22 O 250 400 4.3 4.7 3.8 4.6 3.9 4.4
10 4. 4 = 4.4 e 4.4 < 4.4 3.5
15 4.1 3.8 S8 4.4 2.8 3.6 3.9 e
20 3.7 8.1 3.4 3.6 2.0 3.0 3.4 3.&
tab. 3. Color ¢ dominant wave-lenght Ad 2 and

texture of new products

Prop. % Ad ¢ nm D Penetration
pork ./ 7 level Cmmd
beef hulls | B I B
S O 590 593 17. 4 18.0
10 588 589 16. 2 168
15 581 584 sk 16, &
20 579 582 iz e, 1806
1Ll O 611 607 AR e3. 4
10 608 597 Sl e a2l 6
sz D97 L 585 16.8 20. 4
20 590 581 1.0 186
S O S92 603 24.0 24.6
10 588 590 234 S S
15 585 588 17. 4 =L 0
20 S84 588 112 (B 1806
¥ F - fried, B - baked,
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