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MATERIALS AND MET Our sunfﬁo r proteln concentrate
was obtained by ng sunflower seeds whose 0il had been
extracted in advance. Th COﬂucﬂhfﬂte was prepared in four
versions depending on the grain size: I - 350-500 Mg II -
275~7Sﬁ par 3 - IET - ?9O~275Jh,; IV - bmlow §
mposition of the sunflower concentrate wa
8.1%; protein (fur ”DDO}Q e dry ~avte¢,,

0 b8

QOiUbu dry matter), 2.1%; nutritive fibres
nat C* &p, l5u??’{3¢
m

Lne water-holding capacity ol the )Ie*ara*iov was studied
o o i J:J

. s s
for water and a 2% aqueous solution of salt. Samples were pre-
pared by adding water or oait solution to the kunflower con-
centrate so as to obtain the fo 170w1n5 ratios: 1:5, 1:6, 1574

1:8, ,The mixtures were then stirred in a homogenizer at 1 000
min for 5 min and were after that centrifuged in a laborato-
Ty centrifuge at 1 000 min~' for 5 min. The ceutr1¢u gation
over, the amount of the exuded water and the perceﬂtare of the
retained water were meas sured.,

The prepara tlor solubility was determined only for water.
z 4

Samples were prepared by addition of water to a respective
proportion of the sunflower conc entrate tm ret the following
ratios: 1:7, 1:8, 1 9 1:10. ' Phe sampl$ S prepared were
stirr fter

ed In = hdmow enizer at 1 000 min iOL 7 m1n, and a
that were left For 1 and 2 hours at room temperature and stir-
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red at 15 min intervals. Then. the samples were
& laboratory centrifuge at 1 000 min
Centrifugation the thick residue was
ti%gs of the exuded water and retained water were determined

S characterizing the preparation solubility.

b The results obtained from the experiments
Y the methods of mathematical s

1969; Smirnov, N.V. et al.,

for 5 min.
weighed, and the percen-

centrifuged
After the

M is an arithmetical mean from n=9, m is mean-square

Confidence interval

™~ 4
RESUL

ma
IO

in

were processed
tatistics (Voznesenski,
1965); the tables given below
contzin the end results with M=t.m confidence in

YA,

terval, where
: error of
he mean result, and t is Student's criterion for the 9
assumed by us.

of
Sm

AND DISCUSSION: The results for the sunflower con=-

Centrate water-holding capacity for water are given in Table 1
and for 2% salt solution in Table 2.
Table 1
\
G?ain, Concentrate: Concentrate Water Exuded Retained Non-re-
Size Water Ratio 3 Wat%r Water tained
e (g) (em”’) (em”) (%) Water,%
ok 1:5 5 o5 4.8%0.28 80.8 19,2
350 4 1:6 5 30 16.420.33 45.3 54,7
500 ), 1:7 5 35 19.020.49 45.7  54.3
- S e g 5 40 25.4=0,56- 506.9 635.5
Memn:. 416.4-0.6%-52.07  #1.83
ET T:5 5 55 5.620.33 55,2
215 4 1:6 5 30 10.410.55 35.3
359)* 1:7 5 35 18.0}0.48 51.4
e 1:8 5 40 25.6-0.68 64.0
Mean: 14.95%0.71 43,48
e ———
%gg 1:5 5 25 3.2%0.28 85.6  14.4
+ 1:6 5 B0 8.620.3T T1.3 28.7
275 : + = .
Jp, 1:7 5 35 24.220.83 égag §gmg
1:8' 5 4‘0 25&4"—0087 30@3 ()je,}
\__
Mean: 15.45%0.82 56.07 43.93
\
iz‘ow e 5 25 4.820.31 80.8 19.2
= . Al = e
190 1.6 5 3(2 8@2+Lc§2 [2.7 L7.3
W 11 5 35 11.420.36 67.4 32.6
1:8 5 40 1602‘On57 5995 4005
\\
S Mean: 10.1520.81 70.10  29.90

% eThe results in Tables 1 and 2 show t
; concentrate in the studied range does n
Afluence on its water-holding capacity in
s*eated samples as well as with the sam

in

Q
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holding :“gadity between concentrate version IT
maining three versions. The concentrate version
lest grain size (below 190 _l ) exhibits the best water
capa ity (corresponding to” the least amount of centrifu
exuded liquid phase) oo*h for water and 2% salt soluti
water-holding capacL+v of the concentrate for water in
that lt depends to a certain extent on the size of the ground
particles although this tendency is not strongly expressed.
The conc CHCI“LG with grain size BBO-BOOJ&fShows the lowest
water-hold k“uavluf that Corresponds to the greatest amount
(16"§5’.b,; ' exu vater. The treatment with 2% salt solu-
tion does not ;agport this tendency.
Table 2
Grain Conce +vate: Concen~ Salt Exuded Retained Non-re-
Size Salt ution trate Solution -Salt So- oaJt So~ tained
I : it lut%on lu on Salt s.
(g) (em”?) (cm”) ”\ (%)
r r\+ A 4 ~
I 1 ool 5 25 93&10021 t’.\;'-.; 36°8
350 + 1:6 5 30 10.0;0,32 0647 5303
500 ju 127 2 35 18.670.54  46.9 531
= 1:8 5 40 18.,2-0.48 54.5 45.5
+ = Sl >
Mean: 14.00-0.62 57,82 42.18
ik 2 1:5 5 e Se 2+\ 87.5 12.5
273 + 1:6 5 30 13.650.43  54.7 45,3
350 1:7 5 - b, ZJ,U,% 58.9 41.1
1:8 5 40 28.0-0,78 50 .0 70.0
Mean: 14.80=0.71 57.77 42,2
A - e S E
ITI 125 5 25 6.u =0.33 [2.8 272
275Jh =1 5 35 3 6 0.55 26.5 T1.5
1:8 5 4—0 3 L OQUL *‘2-(3 38.0
Mean: 16.0720.68 51.90 48.10
=V 1: % D o 4.0= 20.18 84.0 16.0
below 1: 8 5 30 9.2= 0.53 69.3 30 .7
190 127 5 35 14.0-0.62 60.0 40 .0
3 1:8 3 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% salt solution
increases its water-holding capacity decreases. The highest
percentage of retained water was at a ratio 1:5. While with
water-treated samples this tendency is clear enough -there are
Ssome exceptions with the samples treated with 2% salt solu-
tion. Thus for 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

given in Tables 3 and 4. They point out th
1T and III the grain size has almost no ef
trate solubility regardless the duration o I
hours), The results for the residue weight 1€
ges of the retained and exuded water do not differ
cally with different versions. The minimum differer
wWere received obviously fall within the confidence ;
There is a qualitative difference established in the pro-
Perties of the concentrate with grain size below 190 A . This

Concentrate version is marked by better solubility because,
regardless the duration of holdup, the amount of the residue
and the percentage of the retained water are the least.
Solubility at h holdup duration Table 3
Eais —
Tain Concentrate: Concen- Water Residue
“lze Water Ratio  trate > Weight
(g) (cm”) (g)
k o
+ 1
3 1:7 5 35  24.24%0.64 45.0
350 4 30 5 40 24.4070.88 61.0
200 o 1:9 5 45  25.00%0.53 5.6
1:10 5 50 25.30-0.79 50.6
\
Mean : 24.,73=0.73 46.95 53405
\
1T - +n . T
o (5 5 35 25.3250.71 41.9
S ; 5 40 25.3170.73 49.2
J/L}L 139 < 4—5 26.55;0 48 j:s,
1210 5 50 26.56-0.51 P |
\ s ;
Mean: 25.93=0.66 49.20 0.80
\ e
T = 2
i 127 5 35 23.600.72 53.1 46.9
;90 * &4 - 5 40 24.,90=0.60 49.7 5043
B 1:9 5 45 24.4520.53 43.2  56.8
1:10 5 50 25.15=0.7 40.3 = P
\
. Mean: 24,52%0.67 46.58 3.42
\

5
4 o1 =
1:7 5 35 23.50"‘00\4-&' ')Lag {”“{.1
?§l°w 1:8 5 10 22.2530.51 43.1 56.9
oy 139 5 45 22.6070.63 39.1 60.9
—————t 1:10 5 50 22075"‘0&41 55»:’ 6405
Mean: 20.75%0.52 42.65 57 .35
M

nitln the ranges studied by us it was

not established
cors, 8ffect of the different concentrate:iwater ratios
DCentrate solubility. The differences between the d.

c : i rog
OnCentrate versions are insufficiently expresse

c

i e
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Solubility at 2 h holdup duration Table 4

"

Grain Concentrate: Concen- Water Residue Retained Exuded

Size Water Ratio trate Weight Wateéer Water
(g) (em’)  (g)
I 517 5 35 23,6570459 53.3 46.7
Z50 + 1:8 L 40 25.30;0,67 50.7 49.3%
BTOﬁ 1:9 5 4’5 25-15;0072 44‘«8 5502
1;’30 5 :)O 23045"0.83 5609 65-‘1
Mean: 24.38%0.73 46.42 53,58
II 157 5 35  23.0030.88 51.4 48.6
275 4 1:8 5 40  23.72:0.71 46.8 5362
BBOVM T:9 5 45 25065"‘0.55 4’300 57c0
1:10 5 50 24.95=0.48 39.9 60 .1
Mean: 24.3%3=0.72 45.27 54,73
1I% 1:7 5 5 23.60&0.59 531 46.9
275); 1:9 5 A% 06 250 5T . AL 53.0
1:10 5 50 25.23=0 40.5 59.5
Mean 24.,74% 702 52.98
IV 127 5 35  23.90-0. 54.0 46.0
below 1: 8 5 40 2325020 1643 e S |
79th 1:9 5 45  23.40-0., 0.9 59.1
1:10 5 B0 we-2924.205 54 . 4 65.6
Mean: 2%,2520.68 43.90 56.10

CONCLUSION: The study on the functional properties of the
sunflower protein concentrate prepared in four versions depen~
ding on their grain size established that the version with the
finest grain size (below 190 ) has the best water-holding
capacity and solubility. It has also_a better water-holding
capacity in relatiom to a 2% salt solution.
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