Supplementary Material

Table S1. Chemical, physicochemical and GlutoPeak indices of whole wheat flour samples (n=125)

Conventional Quality Indices GlutoPeak Values
5 %- Moisture Ash Protein content* Zelgny . Wet
5 g Content (%) content* (%) (%, N*5.7) sedlmfftatlon Gluten (%) AM (GPU) MT (GPU) PMT (s) PM (GPU)
n value** (mL)
A-1 12.840.13%f0 1.5240,018¢ 9.6240.078 11.020.018¢P 13.940.078 26.920.07F 59.140.14° 91.440.14% 38.540.01°
A-2 12,640,120 1.4040.04% 9.6340.058 10.540.7148¢ 16.240.42° 26.540.07F 59.540.64°¢ 90.240.21% 41.140.07°
A-3 12.340.14° 1.6520.01PFF 9.9440.06° 11.520.01° 17.940.57° 26.620.07F 67.540.07°¢ 79.940.14' 44.440.21°
A-4 13.140.04¢ 1.9140.01¢ 10.3140.03° 14.820.35¢ 20.920.57F 14.540.01* 41540718 38.140.077 33.140.147
A-5 12.940.05°% 1.5840.010E 9.8140.06° 10.020.014 12,140,574 32.0+1.41F 64.020.01F 77.740.28" 46.540.01F
<Z( A-6 12,740,271 bedef 1.6620.02PFF 10.40.02° 10.820.3548¢P 19.9:40,925F 34.540.01°¢ 64.520.01F 81.340.35 46.740.21F
< A7 12.740.37°%F 1.52+1.1685¢ 10.7620.045F 13.320.35° 23.540.71°¢ 24.041.41°P 73.240.42' 50.340.35° 47.0+1.41F
<D( A-8 12.940.07°% 1.7240.01F 11.3540.04¢ 15.020.01¢ 19.340.49F 20.5+1.418 38.440.147 77.140.14° 32.041.417
A-9 10.740.04% 1.560.01°P 10.6320.13F 11.320.35P 26.140.49H 20.0+1.418 61.440.21° 40.1+0.14° 41.041.41°
A-10 12.940.08°% 1.5540,02¢P 10.3440.08° 10.320.35%8 27.120.57H 22.640.07¢ 64.020.01F 55.040.01F 44.040.01°
A-11 13.040.03 1.680.015F 8.900.08" 11.340.35°P 19.440.42F 27.540.07F 63.020.01F 59.040.01F 41,50.01°¢
A-12 12.440.21° 1.5040.0148¢ 10.8820.107 15.820.35" 28.440.99' 24.540,07° 67.140.14° 50.140.07° 44.440.21°
A-13 12.440.15% 1.4240,0178 10.6620.08F 12.320.35F 26.620.57" 25.640.14° 72.540.071 45,640,14° 51.240.28F
ER-1 10.840.39% 1.4440,014 11.8740.03° 17.320.35F 37.1+.70F 21.640.145¢ 68.540.07F 41.041.41° 43.0+1.41F
ER-2 12.50.38¢ 1.7840.01¢ 12.6820.01F 13.540.71P 34.6+1.91°F 21.0+1.418 63.020.41F 62.040.407 38.041.41°
s ER-3 13.440.06° 1.8740.01° 13.4840.06° 12.840.35°P 48.240.28° 21.240.285¢ 81.540.07" 30.041.417 53.640.14F
a ER-4 11.240.06%¢ 1.8540.01° 11.8140.03° 11.320.35%8 26.940.288 23.340.35P 66.60.14° 56.1+40.14F 42.140.07%
S ER-5 11.540.12% 1.500.06° 7.8840.05" 11.540.7148 13.140.28% 19.0+.414 33.640.077 69.040.01° 24,140,147
E ER-6 10.940.15% 1.9340.01F 12.7440.04F 16.840.35F 33.040.71P 23.740.21° 36.040.41° 45,940.21° 31.240.288
W ER-7 11.140.08% 1.9740.02F 13.3240.04" 10.820.35% 36.620.075° 21.640.145¢ 77.340.35° 36.0+1.41° 52.640.07"
ER-8 11.640.08° 1.4740.0178 9.6640.038 11.520.7148¢ 24.940.14° 21.640.078¢ 51.0+1.41° 34.0+1.418 33.040.01°
ER-9 10.940.06* 1.460.01"8 10.6720.06¢ 12,540,710 29.040.14¢ 19.0+1.414 48.140.14° 44.440.14° 32.240.215¢
ED-1 11.240.21% 1.850.01F 8.6640.01F 15.840.35¢ 18.140.14° 29.0+1.41' 50.340.14° 69.0+0.01" 39.0+41.41°P
ED-2 11.140.11° 1.650.018¢ 7.3140.014 16.340.35¢ 14,320,578 24.620.07F 39.640.14° 57.041.41° 32.140.077
ED-3 10.440.06° 1.650.018¢ 8.5340.01° 16.020.01¢ 18.940.71¢ 25.240.14FF 53.740.21" 52.140.14F 39.540.07°
ED-4 12.020.04%" 1.6440.018 7.2620.037 16.020.71¢ 7.540.214 27.140.14° 35.940.074 80.1+0.14' 31.040.147
ED-5 11.540.07¢f 1.7320.01° 8.6540.10F 13.840.35° 23.840.28F 19.440.07¢ 56.01.41' 31.040.017 39.140.07°P
% ED-6 11.840.10™ 1.7340.03° 8.6940.01F 9.340.35% 26.440.57F 16.840.014 48.340.147 36.240.28°8 36.540.078
& ED-7 9.940.11° 1.6840.01¢ 9.5740.04°¢ 14.320.35PF 27.640.85° 27.60.14°%1 58.140.07° 39.140.07° 44.30.07F
a ED-8 10.540.25° 1.5240.014 8.8640.01F 12.340.35¢ 22.140.28° 18.140.148 50.0+1.41° 38.0+1.41° 36.0+1.41°
ED-9 11.340.26% 1.6840.03° 8.0140.04° 13.840.30° 18.740.01° 21.0+1.41° 42.540.14° 38.640.07° 36.640.14°
ED-10 12.440.04' 1.6840.01¢ 8.65+40.03F 15.040.075F 14.140.578 28.540.07" 45.640.07F 48.140.147 38.840.01°P
ED-11 11.240.04% 1.760.01F 8.8140.067 14.80.05F 24.020.42F 24.620.14F 44.240.28° 46.50.01° 37.60.078
ED-12 11.440.14% 1.6240.018 10.05240.02" 11.840.30¢ 32.240.28" 26.440.14¢ 73.320.14 46.140.14° 49,0+1.41F
ED-13 12.1040.05" 1.6840.01¢ 7.73240.018 10.820.358 14.840.358 27.640.14°1 41.340.14° 51.340.35° 36.240.21°

*Values are calculated as dry basis. **Values are calculated as 14% moisture content.Values in the same column with different superscripts indicate a statistically significant difference (p<0.05). AM: torque 15s before maximum torque, MT: maximum torque,
PMT: peak maximum time, PM: torque 15s after maximum torque, GPU: GlutoPeak Unit
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S = Moisture Ash Protein content* : . Wet
5 % Content (%) content* (%) (%, N*5.7) \S/Z?L?ff Earﬁlf)n Gluten (%) AM (GPU) MT (GPU) PMT (5) PM (GPU)
ES-1 10.1#0.01a 1.7520.045¢ 10.8940.047 14.840.35H 33.340.01°¢ 23.240.25F 60.6:40.185" 51.640.14" 41.040.07°
ES-2 12.640.12N 2.00+0.05" 11.86+0.04" 11.840.35°P 36.240.57" 24.040.01F 77.540.07 52.540.07" 49.240.28"
ES-3 12.840.12 1.88+40.02F 10.0740.05° 11.040.7148¢ 30.240.21%F 20.540.715¢ 57.640.14° 29.0+1.414 37.0+1.41°
ES-4 12.020.04° 1.8940.01° 10.8440.017 15.540.70" 30.840.147 19.340.35%8 42.04.417 36.0+1.41CPF 34.0+.414
ES-5 12.340.28 1.9540.02¢ 10.7540.03F 15.840.35’ 29.640.49PF 21.240.28C0F 59.0+1.41PF 34.5+1.415€PE 42.0+1.41°F
ES-6 10.020.01% 1.9540.01°¢ 12.9940.02 15.540.71" 38.020.28' 25.7+40.28° 81.440.21 38.440.14%F 52.0+1.41!
o ES-7 12.540.13% 1.7440.01¢ 9.8240.04°¢ 11.040.05"8¢ 26.60.78°¢ 18.340.35% 54.041.41° 30.840.35"8 35.340.35"8
= ES-8 12.040.14° 2.1240.00 11.9140.07' 12.840.355° 33.440.78° 20.8+40.35°P 68.540.07" 35.64).14¢PF 43.240.285F
= ES-9 12.140.08° 2.1240.03’ 12.2940.04° 10.340.03%8 36.7+0.49" 21.540.01°0F 72.041.41" 33.540.075¢P 44,540,647
o ES-10 12.240.05° 1.7940.01°P 10.8540.147 11.340.358¢ 30.940.647 19.041.414 66.0+1.41°¢ 42.140.147¢ 42.040.01°F
% ES1 11.740.14¢ 1.7940.01°P 12.2240.19° 13.8+40.307¢H 30.8+40.85° 18.041.414 66.640.07°¢ 32.440.93A8C 43.340.355°
ES-12 11.140.06° 2.0440.01' 11.6240.01¢ 10.040.094 37.310.211 19.041.414 65.7+40.28°¢ 37.540).01%F 41.340.42°
ES-13 13.040.06’ 1.7540.018¢ 10.6540.06% 13.840.35F¢H 32.440.49¢ 24.240.21F 70.540.07" 32.440.2178¢ 47.140.14°
ES-14 11.440.08° 1.9040.01F 10.8740.017 13.540.71F¢ 26.2+40.07° 22.140.14%¢ 52.1+40.14° 44,540.01°¢ 36.340.355¢
ES-15 12.340.07" 1.8740.01FF 11.7620.01" 10.040.014 26.9+40.64° 28.5140.01" 71.140.07' 53.140.14" 42.140.07°F
ES-16 12.020.06° 1.8340.01°F 10.6640.06% 13.040.055 28.940.64° 19.140.074 61.740.28° 32.640.1478¢ 42.040.01°F
ES-17 12.040.05° 1.7240.0178 9.6740.018 14.510.07¢H 23.9140.498 18.340.35% 54.3+40.35°¢ 43.620.07° 33.740.28"
ES-18 11.440.12° 1.68+0.034 9.2540.014 12.340.35% 20.940.28* 22.540.07F 54.140.14° 60.00.41! 34.940.1478
K-1 11.140.09¢ 1.4140.024 10.9340.048 11.840.35% 26.340.074 23.640.07° 60.440.14°¢ 52.340.35F 41.240.28°
K-2 11.740.11° 1.8540.02F 10.9340.06° 11.840.35% 26.440.64* 20.240.258 55.640.14* 60.440.14F 36.140.147
§ K-3 10.140.09% 1.6640.02¢ 12.4040.02° 10.340.35% 37.640.78° 17.740.21* 57.840.11° 34.0+.414 41.440.14°
Z K4 10.340.08° 1.9340.01° 10.50+0.044 13.8+41.06°P 30.9+40.358 21.140.148 62.440.49P 50.240.21° 43.1490.07°
S K-5 9.940.12° 1.5740.01% 11.1040.08°¢ 13.8+1.06°P 32.24.28°¢ 18.020.414 58.340.358 39.540.018 37.840.35°
K-6 11.140.08¢ 1.7040.02° 11.1640.07¢ 12.340.3585¢ 25.340.21* 23.340.35¢ 71.04.41F 42.0+1.41° 46.240.21F
K-7 8.840.12° 1.7340.01° 13.2940.08F 14.540.71° 42.640.42F 21.54).078 75.740.28F 34.340.35% 51.340.35F
SU-1 9.440.08° 1.4640.014 10.4540.08* 11.840.358 25.440.14* 21.040.418 59.041.41¢ 42.540.018 39.240.28°
E SU-2 9.640.13° 1.6640.01¢ 11.4240.07¢ 11.040.0148 26.840.78* 18.041.418 39.340.35% 58.240.28° 34.010.078
% SU-3 9.440.08° 1.52+40.018 10.7740.018 11.840.358 31.440.718 41.020.30°¢ 41.740.28" 63.940.14° 35.040.01°
SuU-4 11.840.06° 1.69+40.01° 12.2640.03° 10.840.35% 31.940.148 14.340.35% 54.041.418 38.640.074 32.940.214
C-1 13.240.017%° 1.65140.020VWxvz 11.0440,04X Y Zabedefghijid 10.3:40.35BC0E 25.14),14PQRSTUVWX 25.44). 21 Kimnop 43.041.41% 59.140.14" 39.041.41WX
C-2 12,640,255z 1.8140.01p0rs" 10.86:4),12VVWXYZabedelg 10.340.358C0E 27.240),28STUVWXYZabede 9 G4), ] JOPQRSTUVIWX 43.510.07+ 33.640.07K 37.640.07°STW
C-3 11.240,02PQRSYUVWY 1 724() (] bedefohilk 9.1840.026HNKL 10.340.358C0E 14.140.42C0F 31.5#0.01" 35.14).14%F 81.540.01" 32.5+1.416H
s C4 11.240,02PQRSYUVWY 1 7640, Q5"ikimnop 9.5040,13HIKLMN 16.340.35Y% 18.141.276H0 22.0:41.4] YVWXyZabedef 42.940.14K 43,01 4 3bccef 33.540.07
2 C5 11.5:40,62VWYXzabe 1.6740,04%YZabcd 9.8040. 14K-MNOPQR 14.340.359R8™Y 26.64), 14RSTUVWXYZabe 23.3:4), 3573bcdefohilk 61.20.28M 53.041.41°% 39.04+1.41WX
DO: C-6 10‘8ﬂ).01IJKLMNOP 1.54ﬂ).02JKLMNOP 10.7010.7RSTUVWXYZabc 14.510.71RSTUV 27‘1ﬂ).49RSTUVWXYZahcd 22.4ﬂ).57WXYZabcdefgh 670ﬂ)01r5t 36.510.01LMN0P 41.210.2823b
© c7 10.54).07EFCHIK 1.6040.03RSTUVW 9 0240, 16FCHIK 16.020.01%Yz0 19.140.01HX 22.2:4),28VWXYZabcdefg 51.2+4).21%° 51.041.41"%° 36.140.07NP
C-8 11.240.07QRSTUVWYX 1 4040.015¢ 11.39:4),043bcdefghijkimno 14.840,355TVVW 28.6:4).64 WXy Zabedefgh 17.940,14FCHIKLM 54.040.01RST 27.540.07A 38.740.42VWX
C-9 13.340.04% 2.0040.04% 11.75:4.01 9niskimnopqr 15.040.01TUVWX 24,5421 OPQRSTU 17.540.01FFCHIKL 55.640.07VWX 45,540,019 39.0+1.41WX
C-10 12.54.04"wwWy 1954001 10.934).59 VWX Zabedefghij 14.040.01PRST 21.740.42KLMNOP 31.447.21" 44.140.14%- 39.64).14QRSTUVWX 36 84).35PQRST

*Values are calculated as dry basis. **Values are calculated as 14% moisture content.Values in the same column with different superscripts indicate a statistically significant difference (p<0.05). AM: torque 15s before maximum torque, MT: maximum torque,
PMT: peak maximum time, PM: torque 15s after maximum torque, GPU: GlutoPeak Unit
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s 5 i i o
g g '\Cﬂoor:i;%;e(% ) ﬁ;?tem* o) ELZ”teN'ESCI;’)mem sedimentation ‘é"lztten o) AM (GPU) MT (GPU) PMT (s) PM (GPU)
n value** (mL)

C-11 11.74),207abedefgh 1.800.01°parst 9.9740.01-MNOPQRSTU 15.340.35YVWXY 24.940.42PRSTUVW 22.24),28VWXZabcdefg 57.14).14Y% 41.440,14WXVZD 32.540.016
C-12 11.00.06-MNOPQRS 1.5840,02NOPQRST 9.29:40,01CHIKLM 13.31.06MNOPQ 17.240).428FCH! 23.14,07 YZabedefghij 51.940.147 52.140.07%9 36.50.070°QRS
C-13 12.0£).011‘gh1jklmn 1'66ﬁ).07WXYZabc 10.5810.06QRSTUVWXYZab lOOiDOlBCD 29_8ﬂ)_64ab5d9f‘3hijkl 21.7j).28TUVWXYZabcdef 612&21hu 42.4ﬁ).14YZabcde 43.1ﬁ).14dsfgh
C-14 10.2:40.12ABCDE 1.7940,01n0pars 13.0040.06VW 10.840.35°PEFC 35.040.570parst 23.0:+].4 YZabedefghij 65.140.07" 40.540,01TUVWXYZ2 44 140,01
C-15 11.940,08¢feikim 1.6240.015TUVWXY g 3940 11BCDEF 15.840.35WXY2 14.94,21 CPEFC 28.041.41% 36.140.075F 81.540.01" 32.640.14"
C-16 11.740),037ebedefoh 1.70=0, 01 Zebcdefghi 15.1943.82Y 17.320.35% 33.340.35!mod 23.44), 2] abedefghiiid 68.540.01" 43.5:4),07 becefoh 46.140.14Km
C-17 10.5:4).03PEFCHY 1.7040, 01 Zabcdefghi 12.3640.04stwv 12.340.35NKM 27.94),35UVWXYZabcdefg 20.2:4).28MNOPQRSTUVWX 64.020.01™ 41.240,28VWXYZab 40.540.78"%
C-18 11.6ﬁ).01xzahcdefg 1.71ﬁ).01ahcdefghij 10.2910.04N0PQRSTUVWXY 16.510.71Zabcd 23.8ﬂ).71MNOPQRST 22.1ﬂ114UVWXYZabcdef 629j)14klm 42.1£J.14XYZ3M 42.gﬂ).14cdef
C-19 10.640.01F6HIK 1.8440.01"W 10.59:4),03QRSTUVWXYZab 16.50,7123bcd 18.6:40.64H1K 24,040,071 efohiskim 56.041.41WXY 54.640.07%° 36.2:40,28NOPQR
C-20 10.5:40.07PEFCH! 1.65140.010VWxvz 10.864),03VVWXYZabedefg 11.040.01PEFCH 28.5:4), 71 VWX YZabcdefgh 18.2:40,42CHNKLMN 55.4:4().14UVWX 35.640,147KLMN 36.140.14NOPQ
c-21 11.2:40,04PQRSTUVWY. 1 834 011t 11.57=4),04c0efohilkimnopq 13.040.71-MNOP 26.04),28RSTUVWXYZa 19.2:4).28KLMNOPQR 63.140.14'™ 37.140,14MNOPQ 43.510,01°7"
C-22 10.5:,02DEFCH! 1.7529,01 ghiikimnop 11.5740).42¢defghijkimnopar 13.80.35°PQRS 33.440.49'mop 18.940.07NKLMNOP 62.30.28M 36.340.35-MNO 43,740,210
C-23 10.740.09HKM 1.7940.01mMoarste 17 4840 0gbecefohilkimnop 9.840.355¢ 28.9:40, 28 Y Zabedefohi 21.540 Q1RSTUVWXYZEbed 6 G4, 149 41.840.35% Vb 38.540.01VWX
C-24 12.640.05%<2 1.4640.01PEFCH 10.76=40,09TUVWXYZabed 14.840.355TWVW 13.540.46¢P 27.34.350st 32.0+1.41° 48.50.01'™ 29.140.07°
C-25 11.74),037ebedefoh 1.770,02kimnop 9.97:0,06-MNOPQRSTU 14.320.03QR™V 13.240.06°P 15.740.42BCPEF 52.240.287 41.01.41UVWXYZab - 34 140, 14KM
C-26 11.140.08-MNOPQRST 1,724,071 bedefohilk 9.66:4.08"KLMNOP 13.340.05MNOPQ 25.5:4).42QRSTUVWXY 19.040,01NKLMNOP 53.040.07R 28.140.0748 41.640.077%
C-27 11.740,0473bcdefy 1.560.01MNOPQR 10.75=40,01 TUVWXYZabed 12.840.07K-MNO 27.140,Q7RSTUVWXYZabed 97 G4), 1 4TUVWXYZabed 70.520.07" 35.440.147KMN 45.60.14M
C-28 10.9240.05LMNOPQ 1.5340.06-MNO 11.76:40.18hiikimnopgr 18.840.35° 30.3:40, 35c4efghniikd 21.01 41 OPRSTUVWXYZ2 74.140.07* 43,140, 142bcdef 51.0#.41°
C-29 13.040.022081 2.0740.01* 13.9940.01% 10.540.70¢PEF 39.040.28" 11.340.28* 58.6:4), 14¢cf 38.640.140PQRSTUV. 39 249 28%Y

s C-30 10.840.08NKLMNO 1.780.01Kmnopa 10.1146.07MNOPQRSTUVW 11.346.355FCH! 25.34),35PARSTUVWXY 16.840.25PEFCH! 52.040.017 31.040.01PEFeH 34.140.14KM

a C-31 10.640.07F6HIK 1.730,01 defohijkim 11.740,06hilkimnopar 13.040.01-MNoP 32.640,641Imne 17.0=40.01 PEFCHI 52.040.017 31.34).35PEFCH 34.040.01¢M

o C-32 13.040.03761 1.6640.01VWxYzab 10.5040.08PQRSTUVWXYZa 12.340.03MKM 19.540.71HK 25.5:4),07Kmnopd 66.6:40.079" 46.140.14%MK 23.540.018

© c33 10.2:40).06"BCPE 1.6540.010VWxvZ 10.2440,04NOPRRSTUVWX 11.046.01PEFCH 26.94) 57RSTUVWXYZabed 15 14f) 14BCD 54.740.285TVVW 31,440, 14PEFCH 38.240.420VWx
C-34 11.440.30STOVWYXZa 1 664),04VWXYZab 7.7740.0778¢ 17.020.05 14.840).64CPEF6 27.740.42 35.640.14F 100.947.28" 32.540.016H
C-35 10.34).08BCPEFC 1.8540.025Ww 7.6640.0148 11.840,35CHK 11.540.71¢ 20.5:4),07NOPRRSTUVWX 37.040.01° 63.0+1.41Y 30.740.21F
C-36 10.840.06MK-MNO 1.6240.01RSTUYWX 9 6640, 4QNKLMNOP 11.046.01PEFCH 26.240.57RSTUVWXYZa 19.840).35-MNOPQRSTU 56.340.35%"% 36.01.417KMNO 41.540.07%0
C-37 11.140.07MNOPQRST 1.8740.03"Y 12.00=).04mnoparstu 13.540.71NOPR 25.9:4). 21 RSTUVWXYZ 20.0-4).01MNOPRRSTUV 71.01.41™ 36.140.077K-MNO 44,01 4190
C-38 11.140.040PQRSTUVW 1 4540 03€PEFC 10.6240,05QRSTUVWXYZab 12.840,35KLMNO 26.5:4).71 RSTUVWXYZab 21.140).14PORSTUVWXYZa 55.440.21TVVWX 52 140,144 39.040.01%X
C-39 12.040. 05 ehikimn 1.730,01 defohijkim 10.65:4),03RSTUVWXYZab 11.046.05PEFCH 26.84.35 RSTUVWXYZabed 96 64), 1 410Pdrs 69.0+1.41" 43.5:40,07 bcefo 46.1+0.144m
C-40 11,64, 1 YXZabede 1.7449,01 efohijkimno 11.15:4),06% YZabedefghijiim 17.540.07¢ 30.440),420efahiskim 16.540.01CPEFCH 44.510.01M 66.240.28” 32.240).28FH
C-41 11.340.255TUVWYXz 1.55:40,04KMNOPQ 10.0340.06-MNOPQRSTUVW 10.540.01°PEF 19.440.07HK 20.6:4), 140PQRSTUVWX 50.540.07° 56.440.215¢ 39.140.07WX
C-42 12.740.04vv7 1.8840.03"? 10.6440),11 QRSTUVWXYZab 11.046.1QPEFCH 26.5:4),35RSTUVWXYZab 15.740.28BCPE 57.040.41Y%0 36.140.077K-MNO 39.040.01%X
C-43 10.04.054BCPE 1.6440.010VWxvz 10.70=40),08RSTUVWXYZabe 11.346.355FCH! 25.5:4).35RSTUVWXY 20.041.41MNOPQRSTUV 58.0+1.410 44,340,354t 43.640. 1407
C-44 12.0=40).0ghiikimno 1.70:40),047abedefgh 10.504.25PQRSTUVWXYZa 12.040.04H0KL 26.4:40).64RSTUVWXYZ2 17.240),28PEFCHIK 48.0=20.40N 48.01.41Km 37.540.019RSTW
C-45 11.9:40,05¢foniik 1.6040.019RSTUVW 11.20=4.11 YZabedefghijiim 11.840.356HIK 26.74.21 RSTUVWXYZabe 95 1 4f) ] gikimno 61.20.28M 40.510.07T0VWXYZ2 45 040,01
C-46 11.2:41 06ORSTUVWYX 1 694 (0] Zabedef 9.7540.167KLMNOPQ 10.040.058¢P 25.9:4).28 RSTUVWXYZ 69.3+1.13" 55.140.14T0WWX 41,04 410VWXYZb 97 041 41€
C-47 11.140.04MNOPQRSTU 1 4240, 02BCDE 10.5740,11 QRSTUVWXYZab 15.840,35WWXY2a 23.3:4).78-MNOPQR 22.0:41.4 YVWXyZabedef 67.540.07" 49.0#.41™ 48.930.07"
C-48 12,34, 11noparstov 1.684,01%YZabcd 9.634).28VKLMNOP 14.840.055TVW 20.740.421KM 24.740,281KImn 42.240.21 37.54).07NOPRR 35.040.07"MN
C-49 11.4ﬂ‘085TUWYXZab 1.72£).01cdefghijkl 11.3910.103bcdefghijklmno 14810065TUVW 29‘4ﬂ)‘012abcdefghijk lesﬂ).14STUVWXYZade 65.5-+).01°d 39.0ﬂ.41PQRSTUVW 4081035&
C-50 11,740,071 Zabedefgh 1.70=40), 01 Zabedefghi 10.984,07 WX YZabedefghijk 10.8:40.35°PEFC 24,04, 28MNOPQRST 21.0:41.4] OPQRSTUVWXYZ 62.040.07 42,040,071 %Y2abed 42,340,350
C-51 11.5:4),1QVWYX2zabe 1.70:40),047abedefghi 10.6640,3QRSTUVWXYZab 10.540.07€PEF 24,84, 35PQRSTUV 21,44, 2] QRSTUVWXYZabe 64.240.21™ 28.540.07ABC 41,540,017
C-52 12.2:4).01 Kimnopars 1.4540.02CPEF6 7.8240.0745¢ 10.340.355¢0E 13.141.20°P 16.740.21PEFCH 34.340.35°P 41.430.14WXvZb 27.0+.41°

*Values are calculated as dry basis. **Values are calculated as 14% moisture content.Values in the same column with different superscripts indicate a statistically significant difference (p<0.05). AM: torque 15s before maximum torque, MT: maximum torque,
PMT: peak maximum time, PM: torque 15s after maximum torque, GPU: GlutoPeak Unit
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S = Moisture Ash Protein content* ; . Wet

g k Content (%) content* (%) (%, N*5.7) f/g?&?ffﬁf)” Gluten (%) AM (GPU) MT (GPU) PMT (5) PM (GPU)
C-53 10.940.07KMNOPQR 1.6240.01RSTUVWX 10.7440,14TUVWXYZabed 15.840.35WWXY2a 22.140.28KMNOPQ 20.8-4).350PQRSTUVWXY 56.540.01%Y4 52.041.41% 37.140.14PQRSTU
C-54 10.5:0,24PEFCHN 1.8140.01pars 12.4549.01™ 9.840.305¢ 33.940.42mopa" 20.01.41 MNOPQRSTUV 58.3), 280l 34.240.28"K- 41.10.07%0
C-55 11.240,03PQRSTUVWY. 1 564 01MNOPQRST  1(),1040,01 MNOPQRSTUVW 11.840.356HIK 24,44 64NOPQRSTU 14.240.28° 47.140.07M 35.540.017¢MN 34.240.28KM

% C-56 10.740.13CHIKL 1.1140.05% 10.72:40,055TUVWXYZabe 8.840.05* 25.6:4).64RSTUVWXY 23.74),280efohijkim 57.540.017¢ 39.8:40.28RSTUVWXY 42 040,072

x C-57 12.2:40),18!mnoparst 1.3740.018 8.1840.065CPEF 13.320.05MNOPQ 1.740.28% 18.140.14CHNKLM 21.540.714 63.240.42Y 18.540.014

8 C-58 11.040.04-MNOPQRST 9 0540.01% 11.69=40.05¢fniikimnopor 17.540.07¢ 33.440.57'mop 18.740.28HNKLMNO 65.540.01%4 44,940,271 °foni 44,140,070
C-59 12.24),06Imnopar 1.48+0.01F6H 12.0949).15noparstuv 16.840.052 28.9:4),92XYZabedefghi 19.240, 28 KEMNOPQR 64.140.14™ 44,540,071 %foni 43.940,14%0
C-60 12,24, 1 3Kmnoparst 1.59:40.01PQRSTY 12.7249.12"W 16.320.05Y2%e 32.9:40), 71 KImnop 23.5:4),01 bedefghijiim 70.840.35" 42.34),28YZebcde 49.140.14"
C-61 11.0ﬁ).04LMNOPQRS 1.60ﬁ).02QRSTUV 10.8810.04UVWXYZabcdefghi 12.510.701KLMN 26.6ﬂ).07RSTUVWXYZabc 16.0ﬂ.41BCDEFG 58.9j).14cdef 32.0ﬂ.01EFGHI 38.1ﬂ.07TUVWX

*Values are calculated as dry basis. **Values are calculated as 14% moisture content.Values in the same column with different superscripts indicate a statistically significant difference (p<0.05). AM: torque 15s before maximum torque, MT: maximum torque, PMT:
peak maximum time, PM: torque 15s after maximum torque, GPU: GlutoPeak Unit



