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INTRODUCTION
Ready to serve meat 

products can be produced with 
addition of many ingredients 
such as: vegetables, cereals,
plant proteins and so on. The 
nutritional value of such 
products is higher due to 
vitaminsand minerals content. 
Hulls can be distinguished among 
above mentioned ingredients. 
Possibility of using soy hulls 
in meat products is investigated 
at University of Missouri 
Columbi a C 6 D .
Collaboration studies but upon 
wheat hulls are in progress in 
Pol and.
The studies upon this topic 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 
market in Poland.
Crop seed hulls which are 
considered the least valuable of 
seeds are known as by-product in 
the seed processing plant. Until 
recently they were used in 
animal feeding only. The 
nutritional value of hulls is 
due to their chemical
composition as well as due to 
digestion and bioavailability of 
certain amino acids. Hulls 
represent a mixture composed of 
seed coat pieces, aleuronic 
layer, bud seeds and of flour 
endosperm present in
inconsiderable amount.
In Poland wheat hulls are 
processed and available for 
human consumption.

The percentage of hulls 
somewhat with the 
seed and is about 
weight. Wheat hulls 
to 14% water , 5-8% ash
crude fiber, 3-4% fat, 
protein and 4-20% starch
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wheat hulls should not exceed 
20% of the meat weight. Higher 
levels of hulls were not 
accepted by the consumers.
The technological process was 
developed C fig. 1 D and than 
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 C tab. 1 5. 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 D .  
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 is 1:1.
Addition of hulls together with 
beef meat significantly
influenced the color of the
product. It was stated that 
increased level of beef causes 
the color darkening C higher 
value X.d D, while the addition 
of hulls paleing of the product 
C lower value \dD C tab. 3 D .
Both sensory and instrumental 
analysis revealed increased 
hardness of product with wheat 
hulls C tab. 3D. 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



hulls levels and storage 
periods, it should be concluded 
.that addition of hulls and 
increased levels of beef have 
the positive influence on taste, 
smell and texture of the 
product. C fig. 2D.

Conclusi ons
9^

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 37. 7%,
pork meat 37. 7%,
wheat hul1s 7. 5%,
sal t 0. 8%,
seasoni ngs O. 6%,
mi 1 k 2% 11.2%,
oni on 4. 5%.
The addition of hul1s 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 p r o d u c t s .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 phi sico-chemical and
nutritional analysis of new 
products.
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• ta b  1 . C h e m ic a l c o m p o s i t i o n  o f  new  p r o d u c t s

Prop. %
beef/ of Protein 
pork hulls F* B*

2: 3

1 : 1

3: 2

Content C % 2>
Fat Carboh. Water

F B F B F B

0 16. 1 16. 1 21.9 22. 2 4. 9 5. 2 55. 1 54. 4 2- 0
10 17. 1 17. 2 20. 8 20. 8 5. 8 6. 0 52. 9 53. 5 3 2
IS 17. 2 17. 1 20. 8 20. 4 6. 9 7. 2 52. 2 52. O 3 3 3,6
20 17. 2 17. 3 20. 1 20. 1 8. 2 8. 2 51.9 50. 2 3 o

0 16. 5 16. 6 21.2 21.2 5. 5 7. 8 54. 9 52. 4 2 0
io 17. 1 17. 1 17. 4 17. 5 9. 4 IO. 8 53. 5 51.3 3 i 3.215 17. 3 17. 3 17. 2 17. 3 10. 4 13. 6 48. 9 48. 7 3 rT 3.«20 17. 4 17. 3 17. 1 17. 1 12. 5 14.8 49. 5 41.3 3 O

0 16. 9 16. 7 21.9 20. 7 6. 4 9. 4 52. 7 51.1 2 1
3-10 17. 0 17. 2 18. 7 18. 4 10. 5 13. 6 50. 8 47. 8 2 9 3.15 17. 2 17. 2 18. O 18. 3 12. 5 13. 4 49. 0 47. 7 3 o 3-920 17.4 17. 5 18. 1 18. 1 14.3 14.5 46. 7 46. 4 3 V

tab. 2 Five point sensory analysis

Prop. %
beef / of Texture FIavor Taste Total
pork hul 1 s F B F B F B F B

2: 3 0 4.2 4.7 4. 7 4. 7 4. 3 4.5 4. 4 4. 6
10 4.0 3.8 4. 3 4. 1 3. 7 3.5 4. 0 3. 8
15 4.0 4.0 4. 3 4. 7 3. 6 3.6 3. 9 4. 1
20 3. 8 3. 3 4. 2 3. 6 3.5 3.0 3. 8 3. 3

1 : 1 0 4.2 4.2 4. 4 4. 2 4.5 4.6 4. 4 4. 4
10 4.4 4.1 4. O 4. 1 4.2 4.3 4. 2 4. 2
15 4.2 4.3 4. 3 4. 6 4.7 4.6 4. 4 4. 5
20 3.8 3.7 3. 9 4. 2 3.6 3.6 3. 7 3. 83: 2 O 3. 5 4.0 4. 3 4. 7 3.8 4.6 3. 9 4. 4
10 4.4 3.1 4. 4 3. 8 4. 4 3.7 4. 4 3. 5
15 4. 1 3. 8 3. 8 4. 4 3.8 3.6 3. 9 3. 9
20 3.7 3. 1 3. 4 3. 6 3.0 3.0 3. 4 3. 2

tab. 3. Col or C dominant wave- lenght Xd 2) and
texture of new products

Prop. % Xd C nm 2> Penetr ati on
pork/ of 1 evel C mm2)
beef hul 1 s F B F B
2: 3 0 590 593 17. 4 18. 0

10 588 589 16. 2 16. 8
15 581 584 15. 6 16. 2
20 579 582 15. 0 15. 61 : 1 0 611 607 22. 8 23. 4
10 608 597 22. 8 21.6
15 597 585 16. 8 20. 4
20 590 581 15. 0 18. 6

3: 2 0 592 603 24. 0 24. 6
IO 588 590 23. 4 22. 8
15 585 588 17. 4 21.0
20 584 588 15. 0 18. 6

* F - fried, B - baked,
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