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Fig. 2. Free, bound and total phenolics in raw and extruded brown rice. Bars represent
standard deviation (n = 3). Different letters in the same panel mean a significant

difference (P < 0.05).
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Fig. 3. HPLC chromatogram of phenolic acid standards. 1: p-hydroxybenzoic acid; 2:
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Fig. 7. Scanning electron micrographs of raw and washed rice brans. NRB (A),
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(H). Scale bar = 10 um. Magnification = 2500 x (A-F) and 500 x (G-H).

(Tem Thi Dang, Thava Vasanthan,2019)

Extruded Simultaneous extruded & Sequential extruded & xylanase  Fig.8.. Scanning electron micrographs of extruded, simulta-

xylanase treated treated neous extruded & xylanase treated, and sequential extruded
‘ & xylanase treated rice brans. Extruded 0/45/100* (A),
Extruded 0/60/100 (B), simultaneous extruded & xylanase
treated 1/45/100 (C), simultaneous extruded & xylanase
treated 1/60/100 (D), sequential extruded & xylanase
treated 1/60/100 (E), and sequential extruded & xylanase
treated 2/60/100 (F). Scale bar = 10 pm.
Magnification = 2500 X .*% xylanase/% water addition/rpm
screw speed.

(Tem Thi Dang, Thava Vasanthan,2019)
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Table 1

Antioxidant activity of raw and extruded brown rice (The unit of antioxidant activity was g Trolox/g DW).

Antioxidant activity Sample
a5y .
Raw Extrusion 0.1% amylase 0.5% amylase 1% amylase
DPPH Free 9030+ 1562 26151954 3108+ 2684 4037£30¢ 5071 £511b
Bound 7953+ 49b 98392162 10145 £66.7a 102222112 9071913
Total 16983 + 3942 14543174 13253 £815cd 14260 £ 30.1 be 14878 +699b
ABTS free 8802+ 1802 M +315d 28852984 4100£ 161 ¢ 5160£17.1b
Bound 4167+ 229b N1 :142a 48601502 ®18:112a 47841073
Toa 12969+ 2962 W49 314 M5 £ 4164 8979+ 104c 105442 265b
FRAP free 12168 £ 7522 231914 4641£93d U8B +417c 6590£172b
Bound 9289+ 416b 12379+ 399a 189211742 12803 £ 2962 124601192
Total 21457 £ 11492 16602 £ 3964 17533 £1229d 18291 £ 198 be 19050 £274b
Values in the same row with no letters in common are significantly different (P < 0.05).
(Zeng et al.,2017)
Table 2
The content of phenolic acids in raw and extruded brown rice (The unit of the phenolic acid content was pg/s W),
Phenolic acid Sample
Raw Extrusion 0.1% amylase 05% amylase 1% amylase
p-hydroxybenzoic acd Free 044 + 002d 065 + 0.09 ¢ 101 £024b 146 + 002 a 166 =004 a
Bound 300+058¢ 7B+ 048a 784+028a 797 +006a 711 =023b
Total 344+ 056¢ 853+ 050b 885 = 0.06 ab 943 + 006 a 877 +0.19 ab
chlorogenic acid Free 218+035b 083+ 012d 112004 cd 164+ 0.79 be 330:0.18a
Bound 772+ 068d 1228 + 1.58 cd 1502 + 296 bo 2158 +357a 1953 + 295 ab
Total 990 £ 054 ¢ 13.10 £ 1.68 be 1614+ 294 b 122 1+29%a 2283+277a
vanillic acid Free 0.79 + 007 a 035+ 008 ¢ 040 =008 ¢ 054+004b 069 =004 a
Bound 162+020¢ 270 + 025 ab 274+ 011ab 286+ 006a 248 =008 b
Total 241+025b 305+031a 314+010a 339+ 010a 317 +006a
trans-caffeic acid Free 457 + 0022 434+ 019¢ 438 = 0.03 be 444 + 0,03 abc 454 +0.03 ab
Bound 9022 + 863 b 10426 £+ 228 a 10000 + 255 a 10439 = 305a 9789+ 378 ab
Total 9479+ 861 b 10861 £233a 10438 £ 254 a 10883 = 309a 102.43 = 378 ab
syringic acid Free 1.26+023a 0.64 + 006 b 065001 b 065+003b 078 +001b
Bound 510+ 0860 G40+ 059a 5152021b 319+004b 551 =016k
Total 6.37 + 1.09 ab 704+ 0552 580+022b 584+001b 628 +0.16 ab
trans-p-coumaric acid Free 169 + 062 ¢ 154 + 058 ¢ 250027 b 296+ 003 b 395009 a
Bound 9161278 a 8302 :392b B719+:229ab 9105 £078a 8298 £ 136b
Total 9330+ 246a 8456 = 447 ¢ B9.69 + 224 ab 940 £081a 8693 £ 132 b
cis-p-ooumaric acid Free 049 + 005a 033 + 000 ¢ 034 =004 ¢ 041 + 002 b 044 +001 b
Bound 983+033a 857+ 049b 876+025b 946 + 0.53 ab 1007 + 082 a
Total 1032 +032a 890+ 049 b 910+ 022b 987 + 052 ab 1051+ 082a
trans-ferulic acid Free 354 +035d 386+ L75¢c 960 + 034 b 114 +0010 1410+ 035a
Bound 34457 £ 307 b 34077 £ 1001 ¢ 35795 + 863 ab 35858 = 644 a 34853 £ 5.05 abe
Total BN £277hb 3467211450 756+ 812a 36972 = 646 a 36263 = 470a
trans-sinapic acid Free -e 067 +015d 138=010¢ 280+025b 456 +024a
Bound 1083 +0.356¢ 3316+250a 3M04+158a 3226+127a 2879+ 040 b
Total 1083 +056 b 3382 :264a 3542+ 160a 3506+ 1.39a 3336+ 049a
ais-ferulic acid Free 176+ 023 cd 114+ 008d 391+033¢ 1307 +2.13b 2333+ 200a
Bound 4096 + 1.77 ab 3997 £ 352 ab 3842+ 210b 4389 +131a 4052 £ 1.73ab
Total 4271 +197 ¢ 4L11 2344 ¢ 4233 +242¢ 5696 +249b 6385+ 0B84a
cis-sinapic acid Free - - - - -
Bound -C 536+ 065a 429+ 041b 481 + 054 ab 3199063 b
Total -C 536+ 065a 429+ 041b 481 + 054 ab 3199063 b
Total phenolic acids Free 1672 £ 187d 1645 £299d 2529+ 088 ¢ 3911 £312b 5734+ 223a
Bound 60545 £ 1138 ¢ G436 £ 11980 B6140+ 11440 BE205 = 1019a 64740 £379b
Total 62217 £952d B60ET £ 1456 c 636,69 + 10560 T2116 £1325a T04.74 £ 362 ab

Values in the same row with no letters in common are significantly different (P < 0.05).

(Zeng et al.,2017)



Table 3

Correlation coefficients of reducing sugars and total phenolic content, total antiox-
idant activity, and individual free phenolic acids.

RS TPC DPPH FRAP ABTS
RS 1 0.915" 0.882" 0.861° 0.867"
p-hydroxybenzoic acid 0943  0.857"° 0.890" 0.900° 0.856"
chlorogenic acid 0.778"  0.761" 0.884" 0.848° 0.913"
vanillic acid 0.843°  0.779° 0.931° 0.910°  0.929°
trans-caffeic acid 0.595" 0.584° 0.702° 0.658" 0.704°
syringic acid 0.606° 0.643° 0.794" 0.768° 0.844"°
trans-p-coumaric acid 0917  0.831"° 0.927" 0.911° 0.903"
cis-p-coumaric acid 0.862°  0.801" 0.906" 0.929" 0.924"
trans-ferulic acid 0.943"  0.840" 0930" 0912" 0.894"
trans-sinapic acid 0914"  0.869° 0956 0960° 0.976"
cis-ferulic acid 0.892"  0.853" 0944 0946° 0.975"

Total phenolic acids 0920° 0.864" 0959 0954° 0971°
RS, reducing sugars; TPC, total phenolic content.
4 Significant at P < 0.05.
b Significant at P < 0.01.
(Zeng et al.,2017)

Table 4

Antioxidant activity (ug Trolox/g DW) of raw and extruded brown rice.

Antioxidant activity assay Sample

Raw Extrusion 0.1% amylase 0.2% amylase 0.5% amylase

DPPH Free 7004 £ 108 a 3853 +229d 586.4 10,6 ¢ 5957 +11.1¢ 624.0 %100 b

Y = 613.67X~0.1012 (R2 = (.9925) Bound 8259 + 66.0 b 10989 £ 4552 10121 +331a 9672+ 35.2a 9726 + 144.3a

Total 15263 £ 7322 14842 £ 59.2 2 15985+ 379a 15629+ 31.0a 1596.6 + 149.0 a
FRAP Free 13588 £ 1198 a 470.8 + 42.2d 8919 +398¢ 967.5 + 67.3 ¢ 11394 £ 933 b
Y = 12.171X40.0399 (R = 0.9917) Bound 899.5+13.2d 14104 £ 552 a 12016 £ 529 b 11356 + 41.8 be 1076.2 £ 30.5¢
Total 22583 +117.2a 18813+ 91.0b 20934 £353a 21030+ 61.6a 22156 +1034 a
ABTS Free 8817+ 428a 5395+ 149 ¢ 805.6 = 27.8 b 8588 +4.2a 8952+19.7a
Y = 279.35X-0.6595 (R* = 0.9999) Bound 23557 £ 326 ¢ 30979 + 844 a 28918 +1928a 30821 1357 a 2639.9 1036 b
Total 3237.5+727b 3637.4 £ 927 b 3697.4 £ 205.1 b 39409+ 1387 a 35352 £ 986 b

Values are means = SD for triplicates,

Values in the same row with no letters in common are significantly different (P < 0.05).

(Zeng et al.,2018)



Table 5
The content (ug/g DW) of phenolic acids in raw and extruded brown rice.

Phenolic acid Sample
Raw Extrusion 0.1% amylase 0.2% amylase 0.5% amylase

p-hydroxybenzolc acid Free 091%025d 278 £0.05a 192+ 004 b 1.18 0.03¢ 0.99 = 0.06 cd

Y = 33.007X-0.8141 (R* = 0.9998) Bound 248 +038d 9.06 £0.17 a 583+025b 540=021b 480 =038 ¢
Total 339+038e¢ 1184 £021a 775+025b 6.58 = 0.20 ¢ 579 = 0424

chlorogenic acid Free 1.66 = 0.80 ¢ 187 £0.18¢ 304 £0.09b 3.65 =0.66 b 692=035a

Y = 9.1999X +0.1491 (R* = 0.9993) Bound 7.10 £ 1.09¢ 1239+ 1.13 be 2432+ 444a 19.94 £ 7.55 ab 16.15= 147 b
Total 876076 b 1426 = 0.95b 2736 = 436a 2359+731a 2306=124a

vanillic acid Free 047 +0.17b 022 +0.03¢ 0.61 = 0.03 ab 064 =0.01a 0.70 = 0.07 a

Y = 40.786X - 0.9484 (R* = 0.9994) Bound 1.32x0.03d 288 £0.13a 252+ 0.14b 242=012bc 226 20.15¢
Total 1.80=0.15b 310£0.12a 312+0.16a 3.06 £0.12a 29720212

trans-caffelc acld Free -d 438 =0.03b 455=003a 4.50 =0.07 a 418=0.04c¢

Y = 60.576X -229.79 (R* = 0.9972) Bound 140.12 = 2468 a 118.66 = 8.73 ab 11359 =814 b 100.58 = 221 b 141.83 = 13.32a
Total 140.12 = 24.68 ab 123.05 = 8.73 abx 118.14 £ 812 be 105.08 £ 223 ¢ 146.00 = 13.36 a

syringic acid Free 112004 a 053%0.16b 028 £0.02b 035=001b 046 =0.25b

Y =71.173X-1.203 (R*=0.9998) Bound 6.00 = 0.35¢ 815+030a 678 =057 b 6.95=0.19b 6.08 = 0.08 ¢
Total 712035 be 868 =0.14a 7.06 = 0.59 be 730 £0.19b 654 =033¢

trans-p-coumaric acid Free 169+021e 378 =0.09d 4.03 £ 0.06 ¢ 439=003b 466 =0.10a

Y = 119.11X~36.002 (R* = 0.9993) Bound 8042+ 096d 106.37 = 0.51 be 111.09 = 6.19 ab 11529 = 281 a 102.00 = 7.05 ¢
Total 8211 = 096d 110.15 = 0.56 be 115.12 £ 6.20 ab 119.68 = 283 a 106.66 = 7.15 ¢

cls-p-coumaric acid Free 0.60 =0.09a -b -b -b -b

Y = 119.11X~36.002 (R* = 0.9993) Bound 7.26+0.12¢ 902+0.20a 934+051a 965=0.11a 821 =0.60 b
Total 7.87 £ 006 b 902+020a 934+054a 965=0.11a 821 =0.60b

trans-ferulic acid Free 279+0.14¢ 16.49 = 0.84d 1877 = 040 ¢ 23102024b 2570 =064 a

Y = 78.829X - 60.922 (R* = 0.9999) Bound 31036 =11.93 ¢ 404.49 = 866 a 387.78 = 15.96 ab 384.76 = 6.57 ab 37217 £ 1574 b
Total 31315+ 1195b 42098 =949 a 406.54 = 16.20 a 407.86 £ 673 a 397.88 = 16.18a

trans-sinapic acid Free -C 115+ 0.23 ab 1.222005a 1.25=001a 1.00 20.03b

Y = 30.724X-2.1972 (R* = 0.9991) Bound 8412019¢ 29.00 = 1.02a 18.62=038b 16.04 213 ¢ 13.22=1.00d
Total 841%0.19e 30.15+1.03a 19.84 =040 b 1730 £ 213 ¢ 1423 =1.03d

cis-ferulic acid Free 1.66 £ 0.06 b 143 £0.02¢ 1.78 £ 0.00 a 1.80 =004 a 1.65=0.03b

Y = 78.829X - 60.922 (R* = 0.9999) Bound 38.03+319b 4272+ 187a 41.03 =176 ab 40.96 = 0.83 ab 3819=164b
Total 3969+ 318b 4415+ 1.89a 42.81 = 1.76 ab 42.77 = 0.80 ab 3984=164D

Total identified phenolic acids Free 1091 = 1.02¢ 3265+ 086d 36.19 = 062 ¢ 40.88 = 0.88 b 46.28=092a
Bound 601.52 £ 886 b 74274 £ 2155a 72091 £ 13.85a 70198 £ 1976 a 70492 = 3836 a
Total 61243 £9.17b 775.39 = 2223a 757.10 £ 14.16 a 74287 £ 1973 a 751.19 £ 3887 a

Values are means = SD for triplicates.
Values in the same row with no letters in common are significantly different (P < 0.05).

(Zeng et al.,2018)

Table 6
Correlation coefficients of reducing sugars and free form of phenolic content, flavonoid content, antioxidant activity, and individual phenolic acids.

RS PC fC DPPH FRAP ABTS
RS 1 0983 0876 099" 0971 0990
p-hydroxybenzoic acid -0.941" -0915" -0845° -0.908" -0.940" -0.945"
chlorogenic acid 0760 0776 0873 0719° 0854 0742
vanillic acid 0983 0974 0852 0982 0955 0982
trans-p-coumaric acid 0849 0841 0829 0818 0898 0871
trans-ferulic acid 0843 0840 0846 0809 0900 0858
cisferulic acid 0815 0776 0523 0838 0689 082
Total identified phenolic acids 0843 0.848" 0883 0809 0913 0.848"

RS, reducing sugars; PC, phenolic content; FC, flavonoid content,
* Significant at P < 0.05.
** Significant at P < 0,01,

(Zeng et al.,2018)



Table 7
Yield and composition of rice brans and water-washed fiber concentrates (%, dry basis).

RB Yield Starch Protein Lipid IDF SDF TDF Pentosan Phytate P Ash
Treatment

Raw NRB NA 195 21° 177 £00° 207 £03° 337 37" 41:£11° 378+ 14 89£06 79£09 2203 81z01
SRB NA 199+ 20° 178 £ 00° 22901 39907 41+03 44003 89+14 70+03 1901 82+ 00
CDRB  NA 202+ 05" 193 +03" 55%00° 325=01° 45+09" 369+ 09" 113+03 51+01" 1400 156 = 0.1°
Washing WNRB 198 40 +05° 145+02° 101+01° 740+ 12" 08 +08 748+19" 257+19" 14+01" 04 +00° 30+ 00
WSRB 207 91+ 04" 16501° 108 % 01° 700 + 34 16+ 15 715+ 49" 216+ 10° 17+01° 05+ 00° 26 + 01°
WCDRB 260 103+ 09" 164 £02° 50202 638225 17202" 655222 219£06° 24£01° 07200 86# 02
WLDRE 228 64 +01° 177 £01° 43 200" 712£27° 20£03 732+29% 235+07° 19+00° 052 00° 31200

Each value in the table is the mean + standard deviation of two replicates. Values in the same column within the same treatment (Raw or Washing) with different
letters are significantly different atp < 0.05, based on LSD test. NRB = native rice bran obtained commercially; SRB = stabilized rice bran obtained commercially;
CDRB = Commercial-defatted rice bran obtained commercially; WNRB = washed native rice bran; WSRB = washed stabilized rice bran; WCDRB = washed
commercial defatted rice bran; WLDRB = washed lab defatted stabilized rice bran; IDF = Insoluble dietary fiber; SDF = Soluble dietary fiber; TDF = Total dietary
fiber = IDF + SDF; P = Total phosphorus = 28.2% of phytic acid. NA = not applicable.

(Tem Thi Dang, Thava Vasanthan,2019)

Table 8
Yield and composition of rice brans and water-washed fiber concentrates (%, dry basis).

RB Yield Starch Protein Lipid IDF SDF TDF Pentosan ~ Phytate P Ash
Treatment

Raw  NRB NA 19521 177£00° 207£03 33737 41+11° 7814 8906 7909 22+03 8101
SRB NA  199+20' 178£00° 29+ 01" 399+07 41£03" 40203 8914 70£03 1901 82200
CORB  NA 20205 19303 55£00° 325+01° 45209 369£09 113403 51£01° 14£00° 156 01°
Wahing WNRB 198 40205 145202 101201° 740£12' 08208 748219 267219 14201° 04£00° 302 00"
WSRB 207 91%04" 16501° 108£01" 700 £ 34" 16+ 15" 715+ 49" 26+ 10° 17£01° 05£00° 262 01°
WCDRB 260 103 £ 09" 164 £02° 50 %02 638+25° 17£02 655£22 29406 2401 07400 8602
WIDRB 228 64+ 01° 177 £01* 43£00° 71227 20403 73229 285+07° 19+00° 05 00" 31200

Each value in the table is the mean +standard deviation of two replicates. Values in the same column within the same treatment (Raw or Washing) with different
leters are significantly different at p < 0.05, based on LSD test. NRB = native rice bran obtained commercially; SRB = stabilized rice bran obtained commercially;
CDRB = Commercial-defatted rice bran obtained commercially; WNRB = washed native rice bran; WSRB = washed stabilized rice bran; WCDRB = washed
commercial defatted rice bran; WLDRB = washed lab defatted stabilized rice bran; IDF = Insoluble dietary fiber; SDF = Soluble dietary fiber; TDF = Total dietary
fiber = IDF + SDF; P = Total phosphorus = 28.2% of phytic acid. NA = not applicable.

(Tem Thi Dang, Thava Vasanthan,2019)



Table 9

Composition of hot and warm-water solubles in xylanase-treated washed rice bran concentrates (%, dry basis).

Samples Concentrate Total solubles Pentosan Pentose Starch Protein Ash Ethanol& water  Ethanol&
Solubles water-soluble
Starch
Hot-water solubles (@ 100 °C)
Untreated ~ WCDRB 7.29 + 0.71% 241 + 0.61¢ 124 + 008° 259 + 0.02° 044 = 0.03° 123 + 056° 7.24 = 0.31° 050 + 0.12
WLDRB  8.93 * 0.67 229 = 0.53¢ 1.26 + 0.08" 1.98 + 0.00 0.44 + 0.02° 115 + 0.28 7.93 = 0.61°  0.57 = 0.09°
Enzeco WCDRB 14.28 + 0.25°  6.17 + 1.23° 148 + 0.02° 257 + 0.01° 091 £ 0.07° 251 + 003 13.23 + 0.06° 217 * 0.35°
WLDRB 15.57 + 0.28%  6.37 = 0.37 144 + 0,03 3.44 = 0.19° 0.49 = 014" 127 + 003 1519 + 058" 263 * 0.49™
Multifect 720 WCDRB 10.35 + 0.36° 539 + 0.50° 1.45 + 0.02° 272 %023 095+ 0.08° 275 + 055" 10.84 + 0.83° 202 + 0.17
WLDRB 10.64 + 0.40°  6.09 = 0.25° 141 * 0.05° 1.85 + 0.07° 056 + 0.11° 122 + 021° 1091 + 059" 3.16 + 0.38"
Ali WCDRB 16.39 + 0.14 679 + 0.54* 147 + 0.06" 411 £ 0.05® 096 + 0.09° 299 + 0.18 1430 + 0.20° 2.80 + 0.22"*
WLDRB 17.75 + 0.82*  9.19 * 1.62* 1.43 = 008 381 £ 031% 055+ 011 227 + 0.14° 17.52 + 0.14°  1.65 = 0.19°
Bio-cat WCDRB 16.26 + 1.15%  7.32 % 0.82°  1.46 = 0.04* 4.25 + 0.16* 113 £ 029° 303 % 0.09° 14.25 + 0.29% 260 = 0.37
WLDRB 17.26 + 026"  9.19 * 1.06° 142 = 0.07° 360 £ 0204 059 = 0.06° 154 + 013 1684 + 0.44° 3.40 = 0.21°
Warm-water solubles (@ 37 °C)
Untreated ~ WCDRB 6.9 + 0.48° 2.09 + 0.30° 1.04 = 0.01° 0.60 * 0.09° 055 + 0.03° 090 + 0.01Y 4.33 + 0.88° 050 + 0.12'
WLDRB  6.03 + 0.95° 245 + 0.31° 1.08 + 0.01¢ 067 + 0.02° 073 £ 0.01° 164 + 0.15° 582 + 036' 057 + 0.09'
Enzeco WCDRB 1390 + 0.68°  3.34 = 031 120 + 0.03° 1.73 + 0.43° 0.63 + 0.15® 118 + 0.10 1297 + 059° 1.79 + 0.02°
WLDRB 1564 + 0.87°  3.85 % 0.30% 117 + 0.01°° 259 + 0.43% 022 + 0.09° 093 + 0290 1393 + 161* 221 + 0.12¢
Multifect 720 WCDRB 9.83 + 0.95¢ 289  070% 112+ 0.01¢ 150 £ 0.14°  0.66 = 0.03® 069 + 0.13* 859 £ 0.61° 124 = 0.11°
WLDRB 10.85 + 0.39°  3.86 = 0.17% 112  0.02% 124 + 001 026 = 0.01° 134 + 0.09 1006 + 1.09 097 = 0.13
Ali WCDRB 15.51 + 254" 421 + 048  1.10 = 0.02 246 + 0.07° 0.64 + 0.04® 105 = 020 14.23 + 0.67° 255 = 0.19*
WLDRB 19.30 + 1.38" 523 + 0.29° 117 + 0.04® 327 £ 0.20° 033 + 0.08° 161 + 026 17.03 + 049" 303 = 0.12**
Bio-cat WCDRB 14.51 + 0.36™ 432 + 0.56™ 115 + 001 295 + 0.48™ 069 + 0.01® 092 + 0.03Y 1430 + 098" 277 + 0.41°°
WLDRB 1838 + 1.14°  6.79 + 1.29° 119 £ 000  3.00 £ 0.05® 035+ 0.01° 153 039" 1719 + 065" 3.18 % 0.51°

Each value in the table is the mean * standard deviation of two replicates. For each temperature set, values in the same column with different letters are sig-

nificantly different at p < 0.05, based on LSD test. WCDRB = washed commercial defatted rice bran; WLDRB = washed lab defatted rice bran.

(Tem Thi Dang, Thava Vasanthan,2019)

Table 10

Composition (warm-water soluble @ 37°C) of extruded CDRB fiber concentrates without enzyme addition (%, dry basis).
Sample Total solubles Pentosan Starch Protein Ash Pentose
WCDRB (control) 6.9 + 0.48° 209 + 0.30° 0.60 + 0.08" 055 + 003" 090 + 001 104 = 0.01°
25/50¢ 663 + 030 352 = 0.01° 242 + 0.12%% 038 + 001" 027 + 01 157 = 001"
30/50 6.05 + 0.20% 3.08 + 0,00% 249 + 0,05 0.35 + 0,02 063 + 013 154 £ 0.01™
35/50 572 + 0.63° 418 + 0.08" 287 + 0.00° 037 + 0.00"* 089 + 025¢ 150 = 0.01*
40/50 565 + 0.19° 436 + 0.08™ 217 + 0.34% 0.32 + 0.00% 000 + 0.00° 152 = 003
45/50 876 + 0.24° 412 + 0.09° 464 + 022 0.32 + 0.03° 045 + 0.3 152 £ 0.0
60/50 6.10 # 0.15* 441 £ 013" 229 + 0.01% 032 + 0.04° 036 + 0.00° 148 £ 002
25/100 6.99 + 0.30° 446 + 059™ 274 + 0.25% 042 + 0.00° 0.00 + 0.0 153 = 0.01™
30/100 627 + 0.3% 420 + 020 268 + 0.19% 041 + 0,04 054 + 026 153 = 0,02
35/100 585 + 0.01% 489 + 0.81° 272 + 0.60% 037 + 0.06"% 178 + 0,01 1.58 = 0.00"
40/100 6.23  0.29%* 491 £ 0.20° 199 £ 0,03 034 + 002 188 £ 012" 157 £ 003"
45/100 811 + 0.06° 485 + 01® 405 + 0.20° 036 + 0.05"% 317 + 142 149 = 0.02*
60/100 1029 £ 09° 49 + 0.02° 593 + 0.27° 040 + 003" 162 * 025 151 £ 0,01

Each value in the table is the mean + standard deviation of two replicates. Values in the same column with different letters are significantly different at p < 0.05,

based on LSD test. WCDRB = washed commercial defatted rice bran.

* % water addition (w/w)/screw speed (rpm).

(Tem Thi Dang, Thava Vasanthan,2019)



