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1. Nonstarch polysaccharides
2. Pentosans

3. Arabinoxylans
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8. Orcinol
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Fig 1 Standard calibration curve of xylose at 661 nm
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9. Calibration curve
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11. Arabinosyl residues
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10 . One factor at a time
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12 . Cavitation phenomenon
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Table 1 Extraction yield, purity and net quantity of extracted pentosan from wheat bran using alkaline
hydrogen peroxide, hot water, sodium hydroxide and pretreatments of celullase enzyme, ultrasound and
autoclave in the presence of water or sodium hydroxide*

. Extraction yield Pentosan purity Net quantity of
Pentosan extraction treatments (%) (%) pentosan (%)
Alkaline hydrogen peroxide 2% (pH=9) 5.61+0.51b 67.68+2.97¢ 3.80+0.46b
Hot water (80 °C) 3.16+0.18d 80.62+1.84b 2.5540.19de
Sodium hydroxide (pH=9) 3.80+0.08c 86.61+2.21a 3.29+0.13¢
Cellulase 0.2%+Water 5.41+0.42b 53.234+2.33f 2.88+0.31cd
o . .
Cellulase 0.2 /E’;HS:";)‘“m hydroxide 8.90+0.38a 5026+1.15g 44740262
Ultrasonic power (105 W; 2 min)+Water 3.75+0.20c 71.51+1.46d 2.68+0.18de
Ultrasonic power (105 W; 2 min)+

Sodium hydroxide (pH=9) 5.14+0.09b 79.58+1.43b 4.09+0.12ab
Autoclave (120 °; /20 min)+Water 3.08+0.11d 7596+2.03¢c 2.34+40.13e

Autoclave (120 °; /20 min)+ Sodium
hydroxide (pH=9) 3.89+0.11c¢ 82.10+1.58b 3.19+0.14¢
Microwave (900 W; 2 min)+Water 1.30+0.10f 79.80+1.40b 1.04+0.09g
Microwave (500 W; 2 minly+ Sodium 1.94+0.15¢ 79.99:41.75b 1.5540.15f

hydroxide (pH=9)

* Values are mean + SD, n=3; DMRT, Duncan’s Multiple Range Test (p<0.05). Values within the same column
with different lowercase letter differ significantly (p<0.05).
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Table 2 Extraction yield, purity and net quantity of pentosans from wheat bran using various conditions
of ultrasound, alkaline hydrogen peroxide, celullase enzyme and combined treatments
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. Extraction yield Pentosans Net quantity of
Extraction treatment .
(%) purity (%) pentosans (%)
Time (2 min) 5.1440.131 79.58+1.43cd 4.09+0.17jkl
Ultrasonic power (105 Time (4 min) 7.14+0.28ijk 83.01+£3.47bc 5.93+0.48fghi
W) Time (6 min) 7.17+0.714jk 83.58+ 2.80abc 6.00+0.79fgh

Time (8 min) 7.21+0.59ijk 84.91+5.35abc 6.14:0.89fgh
Ultrasonic in Ultrasonic power
NaOH (pH=9) P 7.30+0.35ijk 83.39+4 44abc 6.09:£0.62fgh
(175 W)
Ultrasoni
Time (2 min) WOMEPOWEL 7 3240.14ik ~ 85294221abc  6.24+0.28efeh
(350 W)
Ultrasonic power 89.57+331ab
7 42+0.33ijk 6.63+0.54dfgh
(560 W) v &
2% 5.61+0.411 67.68+2 97fgh 3.80+0.44kl
. . .
Alkaline 4% 7.63+£0.47hi 75.85+1 26ef 5.79:0.45ghi
hydrogen pH=9 6% 7.50+0.83 hij 66.72+4.19fghi 5.02:£0.87hijkl
peroxide for 2 8% 7.48+0 49ij 67.83+1.51fg 5.08+0.45hijk
hour in 10% 7.52+0.70hij 67.10+3.51fghi 5.06+0.73hijk
waterbath (80°C) N 2% 0.82+0.12¢fg  8423+3.18abc  8.30+1 37abc
P ' 4% 9.98+0.10defg 84.48+1 91abc 8.43+0.27abc
Cellulase 0.1% Cellulase enzyme+NaOH solution 10.901.08cde 53.87+2.77mn 5.90+1.10fghi
enzyme 0.2% Cellulase enzyme+NaOH solution 11.01+0.58cde  54.82+2.96lmn 6.04+0.64fgh
+
NaOH (pH=9) 0.3% Cellulase enzyme+NaOH solution 11.03+0.41cde 55.02+1.40klmn 6.07+0.38fgh
Soaking wheat-bran in hot water (80°C) and keeping in
waterbath (80°C, 120 min), Cooling, Adding H,0,4% 10.43+0.57cdef 90.36+1.40a 9.42+0.66a
(pH=11.5)
Soaking wheat-bran in water (50°C) and keeping in waterbath
oaking wheat-bran in water (50°C) and keeping in waterba 104240 81cdef  70.5141.61ef  7.35+0.74cdef

(50°C, 120 min), Cooling, Adding H,0,2% (pH=11.5)
Soaking wheat-bran in hot water (80°C) and keeping in

waterbath (80°C, 120 min), Cooling, Adding 0.1% cellulase

enzyme (at 37°C, 120 min), applying 560 W ultrasonic power H.74£0.35abe 78.19:0.85¢d 9.18+0.37ab
for 2 min
Soaking wheat-bran in hot water (80°C) and keeping in
waterbath (80°C, 120 min), Cooling, Adding 0.1% cellulase 11.33+0.30bcd 85.22+2.97abc 9.66+0.59a

enzyme (at 37°C, 120 min), Adding H,0,4% (pH=11.5)

* Values are mean + SD, n=3; DMRT, Duncan’s Multiple Range Test (p<0.05). Values within the same column
with different lowercase letter differ significantly (p<0.05).
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Wheat bran as a by-product of milling contain various compounds such as pentosans which have health
promoting effects and functinal properties in industrial applications. In this study the extraction yield of
pentosans by hot water 80°C, 0.01 mM sodium hydroxide and 2% alkaline hydrogen peroxide solutions as
the conventional methods for pentosan extraction was evaluated. Then, the effects of pretreatments such
as cellulase, ultrasound, autoclave and microwave in the presence of sodium hydroxide and water to
increase the pentosan extraction yield were studied. Finally, in order to increase the extraction yield of the
pentosans, pretreatments with the highest extraction yield (sonication, cellulase enzyme, hot water,
sodium hydroxide, hydrogen peroxide) were evaluated as combined treatments. The results showed that
the purity of pentosans extracted with sodium hydroxide was significantly higher than the hot water and
hydrogen peroxide solution (p<0.05). Also, among the pretreatments of cellulase enzyme, ultrasound,
autoclave and microwave in presence of water or sodium hydroxide, the combination of cellulase-sodium
hydroxide and ultrasound-sodium hydroxide treatments resulted in the higher yields. The combined
treatment of hot water (80°C)+cellulase enzyme+(0.1%)+ultrasound power (560 w, 2 minutes) and the
combined treatment of hot water (80°C)+hydrogen peroxide (4%, pH=11.5) were identified respectively
as the best combination factors to maximize extraction yield and pentosans purity from wheat bran.

Keywords: Pentosan, Extraction yield, Cellulase enzyme, Ultrasound, Autoclave, Microwave
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