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red at 15 min intervals. Then, the samples were centrifuSed in 
a laboratory centrifuge at 1 000 min for 5 mm. A^ter the 
centrifugation the thick residue was weighed, and the percen
tages o f the exuded water and retained water were determined 
thus characterizing the preparation so lub ility . 
v The results obtained from the experiments were processed 
by the methods o f mathematical s ta tis tics  (Voznesenskr, v .A ., 
1969; Smirnov, N.Y. et a l. ,  1965); the tables given below 
contain the end results with confidence in terval, where
M is an arithmetical mean from n=9, m is  mean-square error 0 
the mean result, and t  is  Student*s criterion  for the 95% 
confidence interval assumed by us.

RESULTS AND DISCUSSION: The results fo r the sunflower con- 
cen.trate water-holding capacity fo r  water are given m Table 1 
and for 2% salt solution in Table 2.

Table 1

Grain
Size

Concentrate: 
Water Ratio

Concentrate Water Exuded Retained
Water Water

(g ) (cm^) (cm ) (%)

Non-re- 
tained 
Water, %

I 1:5 
1:6 
1:7 
1:8

5 25 4.8Î0.28 80.8 19.2
350 + 5 30 16.4J0.33 45.3 54.7
5°0> 5 35 19.0Jo.49 45.7 54.3

5 40 25.4-0.56 36.5 63.5

Mean: 16.4-0.63 52.07 47.93

1:5 
1:6 
1:7 
1:8

5 ~25 5.8JO.33 76.8 23.2
275 + 5 30 10.4jO.55 64.7 35.3

35o> 5
5

35 18.0j0.48 
40 25.6-0.68

43.6
36.0

51.4
64.0

Mean: 14-95—0.71 56.52 43.48

H i 1:5 
1:6 
1:7 
1:8.

5 25 3.6¿0.28 85.6 14.4
190 * 5 30 8.6-0.37 71.3 28.7

275> 5 35 24.2j0.83 30.9 69.1
5 40 25.4-0.87 36.5 63.5

Mean: 15.45-0.82 56.07 43.93

IV~ 1:5 
1:6 
1:7 
1:8

5 25 4.8j0.31 80.8 19.2
telow 5 30 8.2J0.22 72.7 27.3
190> 5 35 11.4jo.36 67.4 32.6

5 40 16.2Î0.57 59.5 40.5

Mean: 10.15io.81 70.10 29.90

,, The results in Tables 1 and 2 show that the,gram  ̂ size of 
the concentrate in the studied range does not bear significan 
ih f iUenCe on its  water-holding capacity in the cases of water 
Seated samples as well as with the samples treated with 2% 
Sa3-t solution. More expressed is  the difference in the water-
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'holding capacity between concentrate version 17 and the re
maining three versions. The concentrate version with the smal- 
lest grain size (below 190Jju ) exhibits the best water-holding 
capacity (corresponding to the least amount o f centrifugally 
exuded liqu id phase) both fo r water and 2% salt solution. The 
water-holding capacity o f the concentrate fo r water indicates 
that i t  depends to a certain extent on the size o f the ground 
particles although this tendency is not strongly expressed.
The concentrate with grain size 350-500JU, shows the lowest 
water-holding capacity that corresponds to the greatest amount 
(16.4-0.63) o f exuded water. The treatment with 2% sa lt solu
tion does not support this tendency.

Table 2

Grain
Size

Concentrate : 
Salt Solution 

Ratio

Concen
trate

(g )

Salt Exuded 
Solution Salt So- 

, lution 
(cm2) ( cra2)

Retained 
Salt So
lution 

(* )

Non-re-
tain ed 
Salt s. 
00

I 1:5 5 25 9.2*0.21 63.2 36.8
350 + 1:6 5 30 10.0*0.32 66.7 33.3500y 1:7 5 35 18.6*0.54 46.9 53.1

1:8 5 40 18.2*0.48 54.5 45.5

Mean: 14.00*0.62 57.82 42.18
I I 1:5 5 25 3.2*0.27 87.5 12.5
275 4 1:6 5 30 13.6*0.43 54.7 45.3350 y 1:7 5 35 14.4*0.56 58.9 41.11:8 5 40 28.0-0.78 30.0 70.0

Mean: 14.80*0.71 57.77 42.23
i n 1:5 5 25 6.8*0.33 72.8 27.2190 + 1:6 5 ' 30 10.7*0.47 64.3 35.7
275> 1:7 5 35 23.6*0.55 28.5 71.5

1:8 5 40 23.2*0.82 42.0 38.0

Mean: 16.07*0.68 51.90 48.10

IV 1:5 5 25 4.0Î0.18 84.0 16.0
below 1:6 5 30 9.2*0.53 69.3 30.7190 JU 1:7 5 35 14.0*0.62 60.0 40.0

1:8 5 40 17.6*0.63 56.0 44.0

Mean: 11.20*0.66 67.32. 32.68

The results also indicate that while the ratio between the 
concentrate and the added component (water or 2% sa lt solution 
increases it s  water-holding capacity decreases. The highest 
percentage o f retained water was at a ratio 1:5. While with 
water-treated samples this tendency is  clear enough -there are 
some exceptions with the samples treated with 2% salt solu
tion. Thus fo r example, when the ratio increases the water- 
holding capacity decreases steadily only with version IV.
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The results for the sunflower concentrate so lub ility  are 
given in Tables 3 and 4. They point out that with versions , 
J1 and III the grain size has almost no effect on -ae con 
i^ate so lub ility  regardless the duration of hoi P v 
hours). The results for the residue weight and the Percenta
ges of the retained and exuded water_do not that
cally with d ifferen t versions. Tne minimum differences t a 
were^received obviously fa l l  within the confidence in terva l.

There is  a qualitative difference established in the pro 
Perties o f the concentrate with grain size below 190^ . inis 
concentrate version is  marked by better soluoi i  y *
Regardless the duration o f holdup, the amount o f the residue 
and the percentage o f the retained water are the least.

Solubility at 1 h holdup duration Table 3

Gbain
Size

Concentrate: 
Water Ratio

Concen- Water 
trate

(g ) (cm3)

Residue Retained 
Weight Water

(g ) (#)

Exuded
Water

( * )

I
350 ♦ 
5° ° >

1:7 
1:8 
1:9
1:10

5
5
5
5

35
40
45
50

24.24^0.64 
24.40y0.88 
25.00y0.53 
25.30-0.19

55.0
39.0
44.4
49.4

45.0
61.0
55.6
50.6

Mean: 24.73-0.73 46.95 53.05

I I  " 
275 +
330 >

1:7 
1 :8 
1:9 
1:10

5
5
5
5

35
40
45
50

25.32y0.71
25.31y0.73
26.55y0.48
26.56^0.51

58.1
50.8 
41.0
46.9

41.9 
49.2
59.0
53.1

Mean: 25.93-0.66 49.20 50.80

I I I  ~
190 *

275>

1:7 
1:8 
1 :9 
1:10

5
5
5
5

35
40
45
50

23.60y0.72 
24.90j0.60 
24.45y0.53 
25.15-077

53.1 
49.7
43.2
40.3

46.9
50.3
56.8
59.7

• Mean: 24.52-0.67 46.58 53.42

IY~
helow
190>

1:7 
1 :8 
1 :9 
1:10

5
5
5
5

35
40
45
50

23.50y0.48
22.25j0.51
22.60y0.63
22.7510.41

52.9
43.1
39.1 
35.5

47.1
56.9
60.9 
64.5

Mean: 22.75-0.52 42.65 57.35

the ranges studied by us i t  was not established a defx 
Jite e ffe c t o f the d ifferen t concentrate:water 
^°bcentrate so lu b ility . The differences between the d ifferen t 
concentrate versions are in su ffic ien tly  expressed.
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S o l u b i l i t y  a t  2  h  h o l d u p  d u r a t i o n . Table 4

Grain Concentrate: 
Size Water Ratio

Conceit
trate
(g )

- Water Residue 
Weight

(cm5) (g )

Retained
Water

Exuded
Water

I 1:7 5 35 23.65tO#59 53.3 46.7
350 -f 1:8 5 40 25.30Í0.67 50.7 49.3
500jU 1

1
:9
: 10

5
5

45
50

25.15Í0.72
23.45Í0.83

44.8
36.9

55.2
63.1

Mean: 24.38Í0.73 46.42 53.58

I I 1:7 5 35 23.00Í0.88 51.4 48.6
275 * 1:S 5 40 23.72Í0.71 46.8 53.2
350Jj, 1

1
:9 
: 10

5
5

45
50

25.65x0.55
24.95-0.48

43.0
39.9

57.0
60.1

Mean: 24.33Í0.72 45.27 54.73^

I I I 1:7 5 35 23.60Í0.59 53.1 46.9
190 + 1:8 5 40 24.00Í0.63 47.5 52.5
275J* 1

1
:9 
: 10

5
5

45
50

26.13x0.37
25.23Í0.49

47.0
40.5

53.0
59.5

Mean: 24.74Í0.48 47.02 52.98

IT 1:7 5 35 23.90i0.88 54.0 46.0
below 1:8 5 40 23.50^0.62 46.3 53.7
190> 1

1
:9 
: 10

5
5

45
50

23.40x0.54
22.20Í0.66

40.9
34.4

59.1
65.6

Mean: 23.25Í0.68 43.90 56.10

CONCLUSION: The. study on the functional properties o f the 
sunflower protein concentrate prepared in four versions^depen
ding on their grain size established that the version with th® 
fin est grain size (below 190Jjl ) has the best water-holding 
capacity and so lu b ility . I t  has also a better water-holding 
capacity in  relation  to a 2% sa lt  solution.
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