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separate and mixed for solid-state fermentation (SSF) of wheat bran (WB). Effects of SSF on the
physicochemical properties of WB and dietary fiber content and composition were determined, and the
correlation between various indicators was analyzed. Accordingly, the possible reasons of SSF improving
nutrition and processing qualities of WB were preliminary explained, which is to the benefit of expanding the
utilization of SSF in whole grain processing. Results showed that soluble dietary fiber (SDF) and
arabinoxylan content of the fermented WB increased by 40.6% and 15.2%, respectively. WB fermented with
a mixture of S. cerevisiae and L. plantarum had the highest water- and oil-holding capacity. SSF significantly
decreased the peak denaturation temperature (Tp), enthalpy, and crystallinity of WB from 195.35 °C,
3869.50 J/g, and 15.86% to 178.30 °C, 3 276.67 J/g, and 15.24%, respectively (P<0.05). Correlation
analysis results showed that SDF content in WB had a remarkable negative correlation with crystallinity and
Tp, with the correlation coefficients of —0.959 47 and —0.950 7, respectively. After SSF, structure of WB
changed from intact and compact to loose and dispersed one, and the clarity and uniformity of plant cells
were significantly reduced. In conclusion, SSF reduces the density of the internal tissue structure of WB due
to the metabolism of the microorganisms, which was not only beneficial to the release of bioactive
components, but also significantly improved its processing qualities.

Key words: wheat bran; soli-state fermentation; dietary fiber; physic-chemical property; correlation analysis
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HAERE H30% 20244F E18
1.2 SR AH*® A 30 mL EoKyl, EIEFE 12h 5T 3000 g &
1.2.1 & KR L 25 min, EFE EER, FREWIHET (mg, g)
1.2.1.1 JFRIWbRE  Ekd 40 A, AL FBIHE (m, g) AEmEEE (X 3),

KEHRAE 121 °C AN 20 min 5B A 2 =R
1.2.12 EfEL 2% Zhang 2P r RS E L
Bl TR P L FOAR P AT 1R T R 43 3T YPD
MRS BB EAIFESRE 18 ho WEWRTE
1510 g FE.0 10 min, FTA5 B A i T 0 18 7519
K g o X EGHE TR BT, PR
W Fe A B M 107 cfu/mL,
1.2.1.3 4R S5 &M 38 e A [ FER I i R A
RE A FLAF BBV N, 25 88 [ B o . L 1
DR EEPFm: (1) CK: 60 g Z#k5 60
mL TR KR AE LRI HEL]L; (2) WBio: 60
g A%k 60 mL BRI B B; B WIR S (3 )WB1:
60 g £k 5 30 mL FERI Bk BB WO 30 mL A4
FUTH SRS (4) WBo.,: 60 g Z%k5 60 mL
LT BB BIR A o A AR AE 28 CIYTCTA
ST ERASREIE 18 h, EABRHETH T2 hE
&% H.
122 EHh RS E B AR n g

JE B A2 AL, EAERTEM (Soluble
dietary fiber, SDF )HIA A A PE fE & £F 4E( Insoluble
dietary fiber, IDF ) #1731l E 2 M AOAC
991.43 Wik 7.

B i AP A SREME AN B - M & B AR 4R Zhang
25 LR (4 75 B E AT 5E
1.2.3  ZHOKA T ARRIBE S i I e
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H=idh Wo, g), A 10 mL Z808K, =i FiE
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=T IDF, BA&KBG, Z#T% TDF &
46.01%~47.26%0F NP5, 2 & FEAL PR i AN
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AP FUAT B A A A ML IS S o, (2l

NG T I BT AP A SR e T
U0, e A B O A R
EERW WL PR A RAR, ZHED
PRI AR 2
22 EBEEEXEHAS RSN
1 265 2 T 42 3K 4 R 45 3 6 10 19 9
WP 1 R . R R LT R A R
) WB,, 2Bk, FOK AR RIEEIAE S d K
LT B PR RTRERY W B WK B s

®1 ESLBNEHFERFEIERARNIM

Table 1 Effect of solid-state fermentation on the dietary fiber content and composition of wheat bran %
B TDF SDF BT AP R SR 2 1 B - R 1
CK 46.78+1.14 4.89+0.44° 41.89+1.49 26.19+1.51° 2.28+0.03*
WBi 47.26+1.22 6.01£0.53% 41.25+0.52 29.17+2.01% 2.46+0.07"
WB,., 46.01+0.56 6.88+0.18° 39.13+0.21 29.49+0.98 2.29£0.04™
WBy., 46.99+0.98 5.50£0.11% 41.49+0.56 30.18+1.07° 2.13+0.13°

e PSR R R n B A7 7 3 2% 74 (P<0.05 ),

Note: Different letters in the same column indicate significant differences in data (P<0.05).
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o ARFERRNBORAAE R EEZRME (P<0.05),
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FEARFE D

Note: Different letters indicate significant differences in data (P<0.05).
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Fig.1 Effect of solid-state fermentation on the hydration properties and oil-holding capacity of wheat bran

290 R 4 g 1 e e O R AR R A 22 AL, D
(OFLBR A I T 5K R AV ALY IDF A
(38 T ARt 22 Bk B B 22 (89K 7% o 95— il
KelEIR , SCBRI R 1 5CR o 1 I A A A T 0K
BPSF IR E REM B ER , S T A R
P R B K o TR U eAh, IS KR
2 FRASFA I 14 98 T -5 1t 2 28 24 v B AR SR
REAE B R AT G, BT IRE Y B R AR
SR AR AN I M HG TR B R IR, R TR I
A M T ZBOKEEFHRHIEE S 4R Tt

23 BEISREEBXNZHNNFHFENII

[i] 285 TR o 22 R 2 R s e L3R 2,
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Table 2 Effect of solid-state fermentation on the thermal
properties of wheat bran

FE To/°C Tp/°C

CK 176.60+8.06  195.35+2.70°
WB,. 171.7741.33  183.47+5.10%
WBy.,  172.93+2.61 178.30+3.42° 3 520.00+£69.51"
WBy. 174.9743.47  185.40+1.78% 3 276.67+133.98°

TE: RPN P RSB R A 7E B3E 22 5 (P<0.05),
Note: Different letters in the same column indicate significant
differences in data (P<0.05).
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V1R 1A TN 25 P I 2 28K 720 P 3 B TR AR (L AT
24 BESEENEHERSFENZ N

Pl 2 138 R T I 22 8K X AT (XRD)
SEE . A 2 RS XRD AT 5 R 4 1
10°~30° F ATl N st — > SE e, I T
20°0~22° T ML IR N, SR H R AR 4E . VR M
b 22 W 53 Y S AR S AR A 7 — R ALY CK
(LS N 15.86%, [ & WE A2 2k W 45 i h
15.86%I8/NE 14.42%, FEIET 9.08%.

AH/(J/g)
3 869.50+102.53"
3 641.67+210.50™

B3R BE/cps

G

0 10 20 30 40 50 60

20/(°)
BES, CK WB. WB.., WBo.,
ZEGRBE% | 15.8620.15° | 14.67+0.09° | 14.424+0.120 | 15.24+0.24°
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Fig.2 Effect of solid-state fermentation on crystallization
characteristic of wheat bran
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Table 3 Correlation analysis of dietary fiber contents,

thermal properties and crystallinity of
solid-state fermented wheat bran

Eian 25 T, Tp AH
TDF
SDF  —0.95947 (0.0405) ~0.9 507 (0.049 3)
IDF
2 0.96 607 (0.033 9)

TE: FESANNAHCREG SN p fH, p<0.05 1L3RANA
Ktk

Note: Correlation coefficient outside parentheses; The P value
in parentheses, and P<0.05 indicates a significant correlation.
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JE b ALBRAIFLIR AR o AR i
KRB

XTI, 2 EREUE 1Y B R S 25
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Fig.3 Effect of solid-state fermentation on the appearance of wheat bran (x100)
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