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Abstract: To investigate the effects of jet-milled and air-classified rice bran fractions on bread processing quality, defatted rice bran (RB)
was utilized as raw material. Rice bran coarse (RBC) and fine (RBF) fractions were obtained through jet milling and air classification techniques.
Their nutritional composition and particle size distribution were analyzed, and their impacts on bread processing quality were systematically
examined. It was observed that the compositional profiles of different rice bran fractions were altered by jet milling and air classification
treatment. The dietary fiber content in RBC was increased, whereas protein and phytic acid contents were reduced. Conversely, opposite trends
were demonstrated in that of RBF. Significant reductions in average particle size were achieved in both RBC and RBF groups, showing 37.06%
and 97.34% decreases respectively, while particle size uniformity was improved. Compared with the RB group, RBC addition was found to
extend dough stability time, enhance both elastic modulus (G') and viscous modulus (G") of dough, and improve bread processing quality. These
improvements were manifested through 46.05% increase in specific loaf volume and 15.12% reduction in crumb hardness. In contrast, finer
RBF particles exhibited opposite effects, deteriorating farinograph characteristics and dough rheological properties while weakening bread
quality attributes. It was revealed that RBF with smaller particle size promoted gluten protein depolymerization more effectively than RB, as
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evidenced by 23.94% decrease in glutenin macropolymer (GMP) content and 42.13% increase in free sulfhydryl groups. However, RBC showed
no significant influence on these parameters. This study established differential impacts of jet-milled rice bran fractions on bread processing
quality. RBC was identified as an effective modification to mitigate the negative effects of rice bran incorporation in bread production. These
findings provide technical support for expanding rice bran applications in baked products.
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Table 1 Nutritional Composition of Rice Bran after jet milling and air classification (on a Dry Basis)
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Fig.1 Particle Size Distribution Curves of Rice Bran after Jet Milling and Air Classification
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Table 2 Particle Size Distribution of Rice Bran after Jet Milling and Air Classification

¢ D104/um  D50{A/um D90 f&/um Span {4
RB  56920.05° 1359842.05° 439.58+1.73" 3.190.06°
RBC 6.6540.07% 85.5841.40° 248.1643.49" 2824001
RBF 145000° 36240.01°  898#.05°  2.0840.01°

E: Bl—F 4 BA AR FEFHEEA R E EF (P<0.05); RB: BUASAMELE, RBC: KMALAN 2, RBF: KikmPBnia.,
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Table 3 Effects of Jet-Milled and Classified Rice Bran on the Farinograph Characteristics of Wheat Flour

St BOKE (mim) /% T ETE/min A2 AT E/min 334LE/FU
Control 62.2340.15° 7.7040.28° 11.0740.24°  50.0042.83°
RB 63.2040.14° 4.4029.14 4514021°  101.5024.95°
RBC 65.9540.78° 4.3540.07° 51040.14°  97.00#.41°
RBF 62.9540.21 3.6540.07° 43020.07°  114.0024.24°

E: Bl =7 b A RE FE A 2 F £F (P<0.05); Control: ARiFAnkikie, RB: BUAS K#kZL, RBC: Kty
40, RBF: KAEmBH4.
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Fig.4 Photographs of Bread with/without Jet-Milled and Air-Classified Rice Bran
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Table 4 Textural Properties of Bread with/without Jet-Milled and Air-Classified Rice Bran
Pl A JEIg AT = 514y M g
Control  1648.26431.37° 0.90#0.00° 0.7620.00*° 1 097.48474.24°
RB  2686.60477.17* 0.7640.02° 0.63#0.00" 1 340.69433.81%
RBC  2280.70485.64° 0.8020.01° 0.67#0.00° 1 259.16240.99"
RBF  2667.34228.40° 0.7840.02b° 0.6530.00° 1392.574116.61°

E: F—F P BA AR FE T HMEEA BE £F (P<0.05); Control: A7AAnKARZL, RB: Him 15%BLAE Kk, RBC:

Jm 15%RARALE 4, RBF: #vhn 15%0KMhémB o2,

26 SILHES GRS E R e T 5 v AL AR

3T RBC 4UKHEI AL A SR I LE AR R L, LR I IR PRI — S5 5, LT BS 3L A GMP £ &
PR £ B SRATT A A3 T 43 KRN TRDR I L 5 AR 52 L
261 BA#FBHRLLSE

TR R RS S LT R A BB e, AR B RRE T AR AR G, O T [ B SRR
PARAAE T 3D rlE, S50 0LE 5. AT XIRA, KBNSt S B N, BRE SR
SN, UL I NRIR T 4R A AR IR SE R KL . MEEL T RB 41, RBC Al S B E
PEAR L, {H RBF 410 G54, HIRIA 42.13%, EIIERIN RBF i ]t At niA1E i 29 T RBC MHill.
RS IR D S PRI A SRR, %S5 R S T R AR TR TS AR
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Fig.5 Free Sulfhydryl Content in Dough with/without Jet-Milled and Air-Classified Rice Bran
E: BYARNBFEATEFRE (P<005). FTHEF.
262 @H GMP &%

GMP J& SDS-ANAJYE I AR, PR NI 82 F SRR, 72 A A3 v 5T DA K i o v AR e 1
TER o oK kIE 1 GMP & B2 45 R & 6 Fos. WEITAT UG, 7 JORERAE I GMP & & R E 0T
XPRRE, I BAESMGOKRBRRER T, RBC 4 GMP & &5 RB AL REM 7R, 1 RBF HH S &ML T 24.0%.
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Fig.6 Content of GMP in Dough with/without Jet-Milled and Air-Classified Rice Bran
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H184.36%; PIMNZL I IIRIARIRE IR/, Horh RBF 4URIARFIK 2 NMER, HRARAE 55 SRR
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