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Araboxylan Solubilization and Phenolic Acid Release from Fermented Wheat Bran and Bread Dough Incorporated with It
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Abstract: Fermented wheat bran was used as a functional ingredient to make high dietary fiber bread. Chemical analysis,
high performance liquid chromatography and ion chromatography were used to analyze araboxylan solubilization and
phenolic acid release during wheat bran fermentation and dough making and from the corresponding bread. The results
indicated that the contents of water extractable araboxylan (WEAX), free phenols and ferulic acid in wheat bran increased
gradually as fermentation proceeded. After fermentation, the contents of free arabinose, glucose and fructose increased;
the content of WEAX improved significantly (P < 0.05) whereas the branch degree of WEAX decreased significantly (P <
0.05). Araboxylan solubilization and phenol release increased continuously during dough mixing, fermentation and baking;
the content and branch degree of WEAX in fermented wheat bran enriched bread were higher. After in vitro gastrointestinal
digestion, the contents and absorption rates of free phenols and ferulic acid in fermented wheat bran enriched bread were
higher. Moreover, fermented wheat bran significantly promoted the antioxidant activity of bread.
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Fig.1  Changes in WEAX and phenolic acid content during wheat bran

fermentation
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Tablel Monosaccharide composition of wheat bran, fermented wheat
bran and wheat flour

mg/g
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Table3 Changes in total phenols and WEAX contents after dough
mixing, fermentation and baking
mg/g
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Table2  Solubilization and branch degree of arabinoxylan in wheat
bran, fermented wheat bran and wheat flour
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Table 4  Effects of fermented wheat bran on solubilization and branch

degree of arabinoxylan in bread

e AX WEAX

" &/ (mglg) 7 i (mglg) N
FAKIEL 3.51+0.14°  0.79+0.07°  1.03£0.09°  0.60£0.01°
RBHEREEATA 32940120 0772004 1.05£0.05°  0.61£0.04°
KR 3584024 0.68+0.06°  1.44£0.07"  0.63£0.07°
A FERRINE 3424018 0.68+0.04°  1.49+0.11"  0.6420.01°
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Effect of fermented wheat bran on in vifro digestibility and
absorption of free phenolics in bread

Table 5

Wi & a/ (mg/g)

i ERg [ Wi
22 EKI AL 3.8640.10° 3.00+0.15" 0.74£0.05"
KREFERGE R  4.2240.06" 3.4040.09 0.80+0.03"
a2 & NIk 5.69+0.06° 435+0.22° 0.86+0.05"
ERE @ Q1K) 6.324+0.24 5.0640.23 0.99+0.00°

VW A 1 22 K T A PO S T 0 BN 1.33 mglg
(EFRMAL: B R AIRRS 5 ) F11.26 mg/g (R
R AR AL FEROR RIS 2k RS ) , B
T REEZEFTA (B R B kT B R 5 ) RIE &
FERA (FEMEGZERMAMEE) , HEES N
1.82 mg/gfl1.91 mg/g (K3) . WRSFx, HiEHE,
Ty A A Wt — B R, TR RO B S RV
3.86~6.32 mg/g, HHEEFERME IS &2 EER
TR BRI 22 Bk R R B BT AL, X I R T Ak
S ARNERE Y RE 3 B P WP Liyana-Pathirana®5"™
RO, ik B, 18220 R b i B S R
1.36~4.13 £%, XEH T B IR PEI 5 KK AR B S 710
FAERBIR T By 5 ARG 18] CAndE A AR A2

P28, RO E . 2 imEH G S &
AR, AL S B 3.00~5.06 mg/g. Argyri
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i T8 T A W I Rt B PG (P<<0.05) . FEK
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Table 6 Effect of fermented wheat bran on in vitro digestibility and
absorption of ferulic acid in bread
e W B BRR & i (uglg)
&} ol ol L
! R ERKEA it e
e K H 1 7.04+0.09" 22.374+0.93" 19.01+£0.32" 12.98+0.15"

REBEWEREZE R AL 7.134£0.17" 22.47+0.97" 17.98+0.09" 13.00+0.28"
REEEFRME  7.96+0.11° 24.90+£0.52° 19.92+0.28° 14.08+0.23"
HEFHKTA  8.11+£020° 23.59+0.92° 20.87+0.26° 14.15+0.08"

IR OFT7R,  ATH AT AL A i 25 B BRI 7 = JE K
(7.04~8.11 pglg) , XZF NELER 2 LG G/ ER
TEAE M A 4R Y, Liyana-PathiranaZ:™3A N/
FEMHPARGAGTIHE MR, B, R
BR & iN1.91~2.18 %, TiLiyana-Pathirana®s:™ " 7%
o, B VRO A B 2 R R e B BRI X
1.40%~55.56% . ‘5 B ARAEL, W1 v 44 i T 60 HR i
B BRIR & B R P& % 17.98~20.87 ng/g, HEAF M F
R BRIR & B o T A 67.80% ~72.30% i £ 2 45
BB, 3 T ] 0 R R A 6 A TR 5 . Rondini S 2HA
I8 R RSO — N AR RS R, B4 AR
A5 1T R A A0 R PR R AR T30 BIRAS s Nordlund %5 R 31
45 RSB B RR 32 BEAR AR R R RT2 h,  (H A RSGE R
Freg24 Wl b
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ODPPHE % ®ABTSH % d

b C C
b
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|
AR AREERREG RERAEE  SedER
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B2 REZFNHESDPPHE fiEMABTS A HEHE AR R mM

Fig.2  Effect of fermented wheat bran on DPPH and ABTS radical

scavenging activity of bread
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