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Abstract: To utilize wheat bran by-products in high value, wheat bran raw materials were pretreated with ultrafine grinding
(for 0, 10, 20, and 30 min) and wheat bran polysaccharide was obtained by water extraction and alkali extraction. The
effects of ultrafine grinding pretreatment on the physicochemical properties of wheat bran polysaccharides were analyzed

based on yield, chemical composition (arabinoxylan, total sugar, protein, and ferulic acid), infrared spectrum,
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monosaccharide composition, potential, particle size, solubility, and microstructure. The results showed that the yield of

alkali-extracted and water-extracted wheat bran polysaccharide increased from 6.6% and 1.34% to 15.03% and 6.28%,

respectively. The content of arabxylan (AX) obtained by alkali extraction and water extraction increased from 53.13% and

33.32% to 73.35% and 37.52%, respectively. The particle size of alkali-extracted and water-extracted wheat bran

polysaccharide decreased from 308.47 and 919.23 nm to 203.8 and 168.03 nm, respectively. The results from infrared

spectroscopy and monosaccharide composition analysis showed that the ultrafine grinding pretreatment had little effect on

the structure of the functional group of polysaccharide extracted from wheat bran by alkali and water extraction. However,

the pretreatment could destroy the ordered structure of the wheat bran polysaccharide. The total content and proportion of

arabinose and xylose, which were the main components of wheat bran polysaccharide, increased significantly after ultrafine

grinding (P<0.05). The scanning electron microscopic (SEM) data showed that the particle shape of the polysaccharide

changed from large to small and there was high adhesion between polysaccharide. Taken together, the ultrafine grinding

pretreatment can improve the yield of wheat bran polysaccharide and enhance the content of Arabxylan, while reducing the

particle size of the polysaccharide.
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Table 1  Effect of ultrafine pulverization pretreatment on chemical composition of alkali-extracted wheat bran polysaccharides
piszyipny B REO min FATHORHE 10 min AT 20 min FATHRHE30 min
AX(%) 53.13+0.07° 66.67+0.13° 73.35+0.17° 71.17+0.09°
SR (%) 72.76+2.98° 76.58+3.24° 83.57+2.48° 80.87+2.39°
(%) 10.74+0.22° 6.84+0.17 5.43+0.11¢ 5.44+0.20°
S5 PIELRR (ng/g) 1282.17+0.13* 1044.56+0.11° 952.87+0.10° 834.98+0.20¢
e PIELRR (ng/g) 114.4240.52° 52.65+0.056" 50.03+0.24° 50.85+0.13°

TE: AT REARRIZRR 22 53 .35 (P<0.05) 5 F22~FK6lf o

2 HRIOR R FRAL B K AR A Bk A~ L

Table 2  Effect of ultrafine pulverization pretreatment on chemical composition of water-extracted wheat bran polysaccharides

pLLiyinae RO min R R 10 min AR EE20 min RO 30 min
AX(%) 33.32+0.08¢ 36.22+0.13¢ 37.5240.07* 37.23+0.06
EBE(%) 68.64+0.39¢ 73.76+0.87° 75.53£1.23° 75.33+0.75°
EH(%) 15.13£3.01° 12.02+1.72° 10.55+0.74° 10.11+2.31°
S5 PELRL (ng/g) 218.28+0.15° 266.85+0.57" 297.29+0.095° 257.03+0.15"
S BT EIRR (ng/g) 1044.08+1.60° 1075.75+0.10° 1078.39+0.16* 1078.74+2.28"
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Fig.3 Effect of different ultra-fine grinding pre-treatments on
the infrared spectra of wheat bran polysaccharides
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Table 3  Effect of ultrafine pulverization on Zeta potential, particle size and solubility of alkali-extracted wheat bran polysaccharides

AbEE T FRHA RO min O 10 min O 20 min ORI 30 min
ZetaHifi (mV) ~16.53+0.55° ~11.77+0.49* ~12.5+0.44% -13.4+1.97°
VA (mg/mL) 55.77+0.96" 56.75+1.07% 58.19+1.37* 54.94+1.66
Hi42Dsy(nm) 308.47+3.82° 229.77+4.19° 216.53+7.75¢ 203.843.30°
Sy AE % (PDI) 0.23 0.51 0.40

K4 BB IR R SEIE A TR N Zeta HUOL . RIAR S0 E A5 TR)

Table 4 Effect of ultrafine pulverization on Zeta potential, particle size and solubility of water-extracted wheat bran polysaccharides

ST OB 0 min AR 10 min HATHORH 20 min B TE30 min
Zetafi i (mV) —5.78+0.38° —4.23+0.40° —4.21£0.62° —4.7+0.32°
VA (mg/mL) 51.81+0.54° 52.97+0.18° 59.27+0.84* 55.27+0.31°
Hif£Dso(nm) 919.23+151.50° 263.60+6.89° 199.93+31.88° 168.03+21.49°
Sy EE % (PDI) 0.93 0.79 0.92
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Fig.4 Morphological observation of wheat bran polysaccharide
powder of alkali extraction (a~d) and water extraction (e~f) after
different grinding pretreatment (5000x)
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Table 5 Effect of ultrafine crushing pretreatment on the
composition of monosaccharides of alkali-extracted
wheat bran polysaccharides

T RO RETIAL S 7K S i A AR A 2E A 2 oy
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Table 7 Effect of ultrafine crushing pretreatment on percentage

of components of water-extracted wheat bran
polysaccharide monosaccharides (%)

& (ug/mg)
HpE T L
0 min 10 min 20 min 30 min

PRI fABEAra  205.69+3.51° 252.13+1.66° 252.69+2.17° 336.60+1.14°

ABEXyl  145.86£0.45° 176.65£1.01° 171.47+3.50° 234.90+4.19*
EFMEGal  44.75+1.52°  26.2+0.16b°  19.8+0.65°  31.58+6.35
HIEMGIc  49.42+1.01¢  16.5240.15°  19.36+0.34°  23.44+0.90°
H#EEMan  13.6£0.45°  4.38+0.08°  2.23+0.05°  3.91+0.08"
A Fuc 1.240.05°  0.3240.05°  0.29+0.05°  0.49+0.04*
HIABERERR 67,0040 3044008  346£0.10°  3.0140.13"
Gal-UA

WEMRENR 6000149 7.0420.07 9464006  9.84+0.12"
Glc-UA

6 RIS 7K A1k 27 k2ol PP 2H
Al
Table 6 Effect of ultrafine crushing pretreatment on the
composition of monosaccharides of water-extracted
wheat bran polysaccharides

i (pg/mg)
R WERTE BN M R
0 min 10 min 20 min 30 min

PR 4 Ara  50.02+0.84¢  51.76+£0.09°  66.29+0.05° 79.15+0.14°

AHEXyl 23.08+0.09° 24.88+0.18° 40.62+0.40° 67.03+0.15°
LFLBEGal  45.0320.07°  45.49+0.05°  39.02+0.60°  30.48+0.04°
WHBEGIc  40.60+£0.13%  60.91+0.13°  73.07+0.68"  84.88+0.22°
H#EMMan  6.34£0.03*  3.64+0.03°  3.32+£0.19°  4.34+0.05°
AEMFuc 0412004 0.30+£0.07°  0.31x0.01°  0.31:0.01°
pFLUpRE R ¢ b .

Gal.UA 2240.05d  2.33£0.03°  3.07+0.04°  4.49+0.05
WERERERL ) 00,0108 22440047  2.484007°  2.6140.04°

Glc-UA

A gy 3t iﬁ?ﬁfz*ﬁﬁi i’iwﬂz%‘ﬁ? i’éﬁﬁfﬁﬁ#& tﬁiﬁimfﬁ

0 min 10 min 20 min 30 min

S (ng/mg) 170.63 191.56 188.42 273.62
B RLAFHE Ara 29.32 27.02 35.18 28.93
ABEXyl 13.52 12.99 21.56 24.50
7L B4Gal 26.39 23.75 20.71 11.14
HAHEGIe 23.80 31.80 17.55 31.02
H#HiMan 3.71 1.90 1.76 1.59
1 Fuc 0.24 0.15 0.17 0.11
*éﬁ%\m 133 1.22 1.63 1.64
%é@;f’%ﬁ@ 1.69 1.17 131 0.95

8 EOR RE TR BES TRl S 1 22 AR 22 M 2E A 2L 7y
JI i E 43 FE AR (%)
Table 8 Effect of ultrafine pulverization pretreatment on
percentage of components of alkali-extracted wheat
bran polysaccharide monosaccharides (%)

A (pg/mg) 474.56 489.47 481.07 646.29
BIRLAFHE Ara 4334 51.51 52.53 52.08
AR Xyl 30.74 36.09 35.64 36.35
7B Gal 9.43 536 4.12 4.89
Hi#iHiGle 10.41 337 4.02 3.63
H#HiMan 2.87 0.89 0.46 0.61
W Fuc 0.27 0.06 0.06 0.08
*éﬁﬁm 1.28 0.80 0.72 0.47
%ﬁfﬁ‘% 1.44 1.62 1.97 1.52

WiEE) T2 el BT AP AN AR, 55 A7 > B LpE
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AME B B 00T BRLE R OB % 0 min 20 & B 254
(P<0.05), HOR$EA ERZHIHHBOB 7 30 min ZHBAH7
{EPEFIAHE & e, 228 TR A LREW 4
BT BURLIA 5 BB 25, 18RS 2y ) e TRI AR
LU, BRI LRI RE A BT R AP A ARE 0114
BSHRE S SHERTAERT X H S B TR o e
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TRAT B T RAEARPR B T 20 2 B . A4 bl . T Ea il
SRl P UL SO m B IR ) . R 7
K3k 8 TS, MRy ff TiLAE B AT L) S 3 o 22 Bk 22
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LHEZLNE . R ARl RN | A A b
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PRIOT 2 ER NN 2 25 540, kg
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PRISZIN . 45 SRR EH, B Oy WRRsT [R]85 i, 22 %Kk
SBEIRIAR T/ (P<0.05) |, Bl Sk R E Sk
BEERIAE M 308.47 F1 919.23 nm 43 B EAK = 203.8
F1 168.03 nm. 153, FRAFHE S5 A& B & 5 bR
Wrsghn, peide S5oKIRE ZR Y AX S 53.13%
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