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Effect of Particle Size and Addition of Okara on Physicochemical Properties of
Wheat Flour
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Abstract: Okara is the by-product of bean curd and soy milk manufactures. It is rich of dietary fiber and protein. Okara was
dried, crushed and sieved to obtain okara powder of three particle sizes(80 < ¢ <200 mesh, @ >80 mesh and ¢ >200 mesh).
This paper investigated the effects of particle size and addition(0-30% ) of okara powder on physicochemical properties of com-
posite flour made from okara powder and wheat flour. The results showed that with the increase of okara addition,ash content of
composite flour improved gradually and the whiteness decreased ,and the whiteness decreased with the particle size. Rapid visco
analyser( RVA ) showed that the peak viscosity, hold trough viscosity, breakdown , final viscosity,setback and peak time of com-
posite flour decreased with the increase of okara addition, and these values were lower distinctly than wheat flour, suggesting
that adding okara can improve thermal stability and anti-retrogradation of wheat flour. Differential scanning calorimetry ( DSC)
showed that gelatinization temperature and enthalpy value of composite flour were higher than wheat flour.
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Table | Standard determination method 1
fisf [8] Time/min:s KA Style {H Value
00:00 R Temperature 50°C
00:00 %53 Rotation rate 960 r+min "'
00:10 54 Rotation rate 160 r+min ™'
01:00 IR Temperature 50C
04:42 R Temperature 95°C
07:12 IR Temperature 95C
11:00 R BF Temperature 50°C
13:00 L Temperature 50C
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Table 2 Basic quality index of okara flour and wheat flour

B Ky K
Moisture/ % Ash/%

HEAR

Sample Protein/ %

INFE K Wheat flour 12.6 £0.2 0.47+0.0 14.20+0.2

L-OF 6.5+0.1 5.02+0.1 14.27+0.3
M-OF 6.7+0.0 3.85+0.2 15.34+0.1
S-OF 6.8+0.1 3.64+0.1 16.90+0.3

L-OF #§ JORLEE T2 #3 (80 < @ <200 H ) , M-OF Hi5 vk B i ¥y
(¢ >80 H),S-OF $5/NhifE G b (@ >200 H) , I,
L-OF ,M-OF and S-OF means particle size was 80 < ¢ <200 mesh,

¢ >80 mesh and ¢ >200 mesh,respectively. The same below.

2.2 EAaMmkS KSMBER

LS/ B R —E L BTR A R, A k)
P 7K B VA S I 1 2 T L, o3 DA
Wi i (32 3) L R T LR K 0 i AR T K
o E G RN, B SRR A 2, 2
FOB I R /N T EL T2 by R R BN A
R o IR T SR K e, A B A
—EBE, & B AR R R N Y i
For , FUBURLECT- 1T, 55 71N W B0 4 fid e 5 572 , 50 {0
N OGN, H R R

x3 EAMBIKS IKSMBEE

Table 3 Moisture,ash and whiteness of composite flour

B K5y K5y 1
Sample Moisture/ % Ash/% Whiteness/ %
/NZZH Wheat flour 12.6 £0.2  0.47 £0.0 82.6+2.2
5L-OF 12.6 £0.5 1.13+0.2 77.8 1.6
10L-OF 12.3 +0.1 1.20+0.3 73.4+1.3
15L-0OF 12.1+£0.2 1.36 +0.0 71.8 +0.4
20L-OF 11.9+0.0 1.49 +0.0 68.1+0.7
25L-0OF 11.6 +0.1 1.61 +0.1 65.8 0.3
30L-OF 11.1+£0.2 1.72 +0. 1 63.9+1.1
5M-OF 12.8+0.0 0.68 £0.0 76.2 £0.6
10M-OF 12.7£0.2  0.85+0.0 72.9 1.7
15M-OF 12.6 +0.1 0.92+0.0 70.5+£2.0
20M-OF 12.5+0.0 0.94 +0.1 66.0+0.5
25M-OF 12.4+0.0 1.09 +0.2 64.1+0.3
30M-OF 11.3£0.3  1.38+0.0 62.8 0.6
5S-0OF 12.7 £0.1 0.54 £0.0 75.9 £2.7
10S-OF 12.4+0.0 0.87 £0.0 71.7 +0.3
15S-0OF 12.1+0.0 0.82 0.1 70.1+£0.9
20S-0F 11.7+0.4 1.08 £0.4 65.6 1.4
25S8-0F 11.9+0. 1 1.13 +0.2 63.7 +0.5
30S-0OF 11.2 +0.3 1.36 +0. 1 61.2+1.5

SL-OF #5852 & ¥y v KORLBE i By 9 TS I3 0 5% 5 DL 3,
T,
5L-OF means addition of the composite flour with big particle size

was 5% ,and so on. The same below.
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Table 4 RVA gelatinization properties of composite flour
Fen W (DR ARG — Eié%*&ifﬁ (i U AEL N ] ‘*ﬂ ﬂ:{ﬂﬁi
Sample Peak Trough Breakdown/cP Final . Peak Gelatinization
viscosity/ cP viscosity/cP viscosity/ cP time/min temperature/ C
/N Hr Wheat flour 1421 =11 847 +74 574 +64 1827 +94 981 +20 5.8+0.0 87.3 +0.1
5L-OF 1126 6 699 +0 427 +6 1530 £2 831 +2 5.6+0.0 88.3 +0.1
10L-OF 1143 +66 622 +3 521 +63 1378 £47 756 +44 5.4+0.0 87.9 +0.5
15L-OF 948 +21 574 £13 374 £8 1207 18 633 £5 5.4+0.1 88.2+0.0
20L-OF 810 =1 502 +1 308 1 1026 £2 525 +1 5.3+0.0 88.7+0.6
25L-OF 740 +6 450 +4 290 =1 893 =6 443 £2 5.3+0.0 88.2+0.0
30L-OF 669 +1 420 +7 249 +6 789 +7 369 +0 5.2+0.1 88.7 +0.7
5M-OF 1174 £88 699 +32 474 £57 1552 £89 853 +57 5.7+0.0 88.6 0.6
10M-OF 1092 £18 633 +27 459 +9 1394 £33 761 +6 5.5+0.0 87.9+0.6
15M-OF 960 +9 546 +3 414 £12 1162 +8 616 +5 5.3+0.0 87.0+0.6
20M-OF 873 £2 495 x 1 378 £3 1008 +6 514 £6 5.2+0.0 87.1+0.6
25M-0OF 774 +4 447 +2 327 +2 875 =5 427 £4 5.2+0.1 87.8 +0.6
30M-OF 720 +1 410 +4 310 =4 775 +6 365 +£3 5.1+0.0 87.0+0.6
58-0OF 1156 +8 707 £8 449 +0 1559 =11 853 +2 5.6+0.1 88.2+0.0
10S-OF 1064 +£3 617 +6 447 +8 1359 £7 742 +2 5.5+0.1 88.3 +0.1
15S-0OF 983 +11 575 2 408 +8 1202 +40 654 +4 5.4+0.1 87.8 +0.6
208-0F 912 +6 500 £3 412 3 1034 =1 534 +4 5.2+0.0 86.6 £0.0
25S8-0F 835 +8 453 +8 382 +9 896 11 443 £2 5.2+0.0 86.6 £0.0
30S-0OF 777 +6 409 +2 368 +4 779 +6 370 4 5.1+0.0 86.6 +0.0
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Fig.1 DSC curve of wheat flour and composite flour ( 10M-OF)
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