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Table 1. Protein content of different raw dry red beans

R TT] R8kgl ob)
Protein (%) Red bean line
18.6" + 0.03 Azna G;
19.78+£0.16 Goli 5
20.2F £ 0.06 D81083 D81083
20.8°+0.14 Akhtar ge
23.4°+0.13 Sayyad sleo
21.2°+£0.16 Naz piE
21.8°+0.04 KS31164 KS31164
23.6°+0.13  Derakhshsan olas e

S5 a6l £SD 1 Silie e
Mean values + SD of triplicate determinations.
(P<1+0) wyls (g s sine S 4y5mms Sy o gline By, b b Sils
Mean values within a column with different superscripts are significantly different at P<0.05.
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Table 2. Effect of red bean lines, soaking time and cooking time on water absorption
and splitting (main effects)

(wo,9) (S5 5 (woy9) of i kol He51
Splitting (%) ‘Water absorption (%) Main factors
Red bean lines 0 8keg) pd)
7.2+ 0.093 56.8°+0.379 Azna 6!
12.2%+ 0.098 56.7°+0.288 Goli ity
7.8%% 0.065 88.6% 0.310 D81083 D81083
13.3%+0.133 64.9°+ 0.292 Akhtar ey
13.2% 0.130 59.0°+0.310 Sayyad sleo
11.8"+0.138 55.9°0.324 Naz 56
5.3% 0.096 64.5°+ 0.373 KS31164 KS31164
7.7%+ 0.089 60.7°+ 0.390 Derakhshsan Sles e
Soaking time (h) (celw) yailuws oloj

8.3%+0.111 31.9%0.232 0

12.8%+ 0.139 44.8°+0.218 6

9.1°+ 0.089 75.7°%£ 0.262 12

9.0+ 0.090 101.2% 0.137 24

Cooking time (min) (ad0) oy yboj

10.6™+ 0.104 53.4° 0.366 3

11.0%0.125 61.6% 0.349 5

7.8+ 0.098 75.2°+ 0.286 10

(P<e) &)ls (g ylo sime B S5g 0 gl aim S 50 Sglate By > b Lo Sileo
Mean having the same letter within each property are not significantly different using LSD test at P<0.05, means are calculated as main effects.



Table 3. Interactive effect of soaking and cooking time on water absorption and splitting

IVAY Jgl doud 16 5losis Dl [ o OQP 6‘#&32 & g /)..JL Loy g ‘s::.ua.o

Sy 9ol Lda p ey gl g gailuws by Jilie 1Y Jgas

By oo x giluns loj (w2y3) & i (W2 y0) (FSous y

Soaking time x Cooking time Water absorption (%) Splitting (%)
0Oh x 3 min 13.8"+0.110 11.6® £ 0.130

0Oh x 5 min 27.55+0.157 9.5+ 0.114

0Oh x 10 min 54.3°+0.203 3.7°£0.065

6h x 3 min 29.6% +0.201 10.9% +0.124

6h x 5 min 44.6"+£0.189 13.5°+0.165

6h x 10 min 60.2° + 0.148 14.1°+£0.129

12h % 3min 78.0%+ 0.203 9.8 +0.084

12h x 5 min 735910318 11.0° £ 0.098

12h x 10 min 75.7°+ 0.263 6.4 +0.083

24h x 3 min 92.0°+0.136 9.9 +0.074

24h x5 min 101.0°+0.121 10.1*+0.115

24h % 10 min 110.6* + 0.081 7.1%+0.076

(P<e/0) 35 )ls (gl sme B S5g ,0 slp (gim S 5 Sglate gy b Lo Sile
Mean values within a column with different letters are significantly different using LSD test at P<0.05.
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Table 4. Interaction of red bean lines-soaking time and red bean lines-cooking time on water absorption and splitting

Oiluas (yloj x 18,

Line x Time soaking

ey plojx o3

Linex Cooking time

(a0,9) ol iz

‘Water absorption (%)

(W29) (SoaS 5
Splitting (%)

Azna x 24h
Azna x 12h
Azna X 6h
Azna x Oh
Goli x 24h
Goli x 12h
Goli x 6h
Goli x Oh
D81083 x 24h
D81083 x 12h
D81083 x 6h
D81083 x Oh
Akhtar x 24h
Akhtar x 12h
Akhtar x 6h
Akhtar x Oh
Sayyad x 24h
Sayyad x 12h
Sayyad x 6h
Sayyad x Oh
Naz x 24h
Naz x 12h
Naz x 6h
Naz x Oh
KS31164 x 24h
KS31164 x 12h
KS31164 x 6h
KS31164 x Oh
Derakhshan x 24h
Derakhshan x 12h
Derakhshan x 6h
Derakhshan x Oh

113.7° £ 0.041
76.8% +0.092

(w2y3) & i (W2 y0) (Fous y
‘Water absorption (%) Splitting (%)
97.3%+0.128 4.7%£0.056
83.8%+0.206 11.9°% + 0.060
25.5™+0.192 6.0+ 0.091
20.8" +0.096 6.3%%" +0.139
86.6°+0.213 6.4%%" 1 0.062
62.3"% +0.229 12.7°%f £ 0.120
43.4"1 1+ 0.186 14.3%% 1+ 0,095
34.8MM 1+ 0.229 15.5%4 + 0.094
114.7* £ 0.050 5.8% + 0.024

7.7°%%" 1 0.020
7.6°" 1 0.038

49.4" + 0.268 9.9 1 0 123
97.7% + 0.063 7.7°%% + 0,078
77.9% £0.155 10.2°%® £ 0.101
49.3" +0.161 26.0° +0.147

34.6MM +0.220
100.4°+0.119
62.8% +0.161
40.2™ +0.194

32.54™ 1 0.174
100.3°+£0.121
52.98" 1+ 0.177

9.1°%f" 1 0 110
14.6%% £ 0.122
10.1°%% + 0.118
19.7" +0.156
8.4°%" 10,108
11.8%% 4 0,128
9.7°%f" 1 0,104

42.0" +0.203 16.3™ +0.184
28.5"™ +0.206 9.6°%" + 0.107
104.5™ + 0.089 13.2°% 4 0.109
82.1°+0.226 248 40.073
41.6"%+0.184 5.4+ 0.108
29.84™ +(.327 0.00" + 0.000
108.0°° + 0.082 8.0°" 1+ 0.069
70.5+0.326 8.0°*"" 1 0.066

39.6™+0.189
24.8™ £ 0.246

7.5 1 0,132
7.2°%E" 1 0 089

Azna % 10 min
Azna x 5 min
Azna X 3 min

Goli x 10 min
Goli X 5 min
Goli x 3 min

D81083 x 10 min
D81083 x 5 min
D81083 x 3 min

Akhtar x 10 min
Akhtar X 5 min
Akhtar x 3 min

Sayyad x 10 min
Sayyad x 5 min
Sayyad x 3 min

Naz x 10 min
Naz X 5 min
Naz x 3 min

KS31164 x 10 min

KS31164 x 5 min
KS31164 x 3 min

Derakhshan x 10 min
Derakhshan X 5 min
Derakhshan x 3 min

62.1%" % 0.321
55.8"%+0.422
52.7%+0.414

71.0%" £ 0.246
57.65"% + 0.284
41.7'+£0.257

97.3*+0.233
89.3% +0.288
79.3%4+0.388

78.2°+£0.219
59.2% 1 0.281
57.38"% £ 0.340

65.0°%" + 0.288
63.4"%" + 0.350
48.5" +0.298

70.3%" % 0.306
4954+ 0318
48.04+0.323

74.7°° £ 0.270
67.2%+0.391
51.6™+0.432

83.0™+0.321
5114 0.368
48.1%+ 0.406

4.7%10.072
5.2°°+0.069
11.7%%+0.119

9.0%%+ 0.080
13.5™°+0.104
14.1™+0.107

6.8%+0.037
9.8+ 0,098
6.8™%+ 0.044

16.7°+ 0.140
13.3™+0.135
9.8 1 0.119

9.5%% 4 0 115
15.0"+0.169
15.1%+0.097

8.8® 1 0.115
14.2%+0.178
12.5%440.118

3.3°+0.077
8.0°%+0.122
4.6%+0.084

3.9°+0.063
9.1+ 0.079
9.9%% 1 0.112

(P<e10) 35l (g ls sme BB S5g 0 gl (gm0 Sglite g > b Lo Silee

Yy

Mean values within a column with different letters are significantly different using LSD test at P<0.05.
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Table 6. Interaction of red bean linesxsoaking time and red bean linesxcooking time and soaking timexcooking time
on texture of red bean

ey ooy x pb) (gffem’) o 955 ole3 X o5 (gllem’) oy gop oy plojeoibuns gloy  (ghlem’) oy g9y
. y Lo Shear strength Oiluans Shear strength Soaking time x Shear strength

Line x Cooking time 2 2 g 2
(gf/cm®) LinexSoaking time (gf/ecm®) Cooking time (gf/cm®)

Azna x uncooked 38041.9%+ 5860.47 Aznax 12h 27148.5%+ 7799.86 12h x uncooked 31836.7°+ 5061.85

Azna x cooked 21408.3°+2423.09 Aznax 24h 32301.7°+ 10679.86 12h x cooked 23280.0°+ 4512.13

Goli x uncooked 39022.7%+ 2035.15 Golix 12h 31245.9%+ 9614.00 24h x uncooked 31688.6™+ 6535.33

Goli x cooked 21909.4°+ 4228.57 Golix 24h 29686.1°+ 9272.58 24h x cooked 20220.8°+ 4236.03

D81083 x uncooked

D81083 x cooked
Akhtar x uncooked
Akhtar x cooked
Sayyad % uncooked

Sayyad x cooked

KS31164 x uncooked

KS31164 x cooked

Derakhshan x uncooked

Derakhshan x cooked

29827.6°£2101.73
23420.7+£2620.29
26390.0°+1689.23
185422+ 5725.47
31388.3% 4907.03
25013.3%+ 5039.25
30552.2"+ 2897.54
23505.4%+ 3487.19
27116.1° 3846.02

18453.5+ 4169.01

D81083 x 12h
D81083 x 24h
Akhtarx 12h
Akhtarx 24h
Sayyadx 12h
Sayyadx 24h
KS31164 x 12h
KS31164 x 24h
Derakhshanx 12h

Derakhshanx 24h

26922.3%%+ 4446.72
26326.0°+ 3663.56
24518.5+ 4937.69
20413.8%£5945.08
28917.2°+ 5539.72
274844+ 6289.86
28959.3%4 3822.55
25098.4%+ 4965.50
25196.9°+ 5452.11

20372.7% 5506.47

AP 1-0) W ls (gl sine B Fing 12 sl i Sy o Sgliie By > Lo Sils

Yo

Mean values within a column with different letters are significantly different using LSD test at P<0.05.
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Abstract

Dry beans are rich sources of dietary fiber and phytochemicals such as flavonoids and phenolics that
exhibit good functional properties. In current study line, cooking and soaking time effects were investigated
on water absorption, splitting and texture properties of different Iranian red kidney beans to determine the
best lines and the best soaking time for industrial use. D81083 line showed the highest level of water
absorption after 24 h soaking followed by Akhtar and KS31164 lines while Azna, Goli and Naz lines showed
the lowest level of water absorption (p<0.05). Akhtar and Sayyad showed the highest level of splitting while
KS31164 showed the lowest level of splitting (p<0.05). Soaking of Akhtar line for 24 h caused the highest
level of water absorption accompanied with low splitting level. 24 h soaking and 10 minutes cooking time is
recommended for Sayyad, while 12 h soaking and 10 minutes cooking time is recommended for KS31164
line. 24 h soaking and 10 minutes cooking causes 116.8% water absorption and 7.8% splitting in Derakhshan

line. The effects of line, cooking and soaking time on red bean texture were significant (p<0.01).
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