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Stable Micro System A7)

1.3 KA E
1.3.1 B AKRRAEHE

Z IR S I R By S AR b . SRR KR
TPUERET, M. R RS 2%NaOH ¥l & (R
AR 1:15, ), #A (100 W) 4LF 30 min 5, 55 °C
KU FPEAR 2 h, Bl 2O BiE T, R,
HFB O F3Ew I, 2.0% T e s s 11
fi## 4 h, WHoK¥ 15 min KR, BLOEEIEWI, A 2 f514
TR TEK st B3GR 4 CREDGRE B, 203 D0E
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Table 1 Adding different types and addition level of phenolic
xylans to flour

73 TR 7y TR IE
i TREY AR IR I FE 5l i 5 ARERRES I
Samples no. Addition level Samples no. Addition level
of HPX /% LPX /%
HPX0.25 0.25 LPXO0.25 0.25
HPXO0.5 0.5 LPXO0.5 0.5
HPX1.0 1 LPX1.0 1
HPX2.0 2 PX2.0 2
1.3.2 12k#%1%

I 210 g VB (3% 14%%835) , AT 2.1 g ERET
K CH% T8%IIW KD , FITH 4 min, JEH 8~10 K, 43
B3y, R 100 g, BRI . KGR L e T R
40 min, FFll. KERERGFIG T 1255 20 min JFHCGH, ¥
1 60 min, f5.
1.3.3 ShAREFHN

K P35 BT (A 3 0 A Iz T A AT 3l A3
ARZERTIN,  WAS AR A AR G (Pa) FHFGPEAL
G (Pa) o HAERBCERZ A, KEIE 1 mm )5

Bl L2 R FAREAHK 35 mm, NAE 0.1%, HE
25°C, #i% 0.1~10 Hz.
1.3.4 fk3gAzmE3t3e (NMR) #6-m)

FJH] Carr-Purcell-Meiboom-Gill (CPMG) Jiki
JP I 5 B S RS ] 58 8] () o CPMG [P Z40:
98 0.5 T, #i# 20.989 MHz, FFE A% TD=83 224, |1
P E DL1=0.1 ms, [H3%/M4 NECH=2 000, H&EH
WH NS=8, FIA T, Fit #AFIAESH B JiE- H iesh gy
) T8, KU AR FOKIEE).

1.3.5 (kg meE

WS L2 A(mL/g)=Vim, A m R8skt i, g
SRR v, mL, SR B R B
TP 15 mm JEEERIESKL SRR G ZE TSk
FER AR BT R . b LRSS, o IUERL
G, bUREIWAM . BRI S K, BOFISHE,
1.3.6 12kFE#

B i kb a] RS 4 15 mm 783k Fr . 8] P/35R [
FEIRARSL AT &, IS0 WATESE 3 mm/s,
JE 1 mm/s, WA 1 mm/s, JRZEEE N 50%, EE
JRIOEE 551 K.

1.3.7 42k BEm

TESLIPEAN J77:5 % GB/T 21118-2007 . PR brvtEdn
T HAO0~20 43), SMMIERO~15 7)), BEE0~10
), EERI0~15 43), BEIPE0~20 7). FHTEO0~15 41),
KIRO0~5 3.
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Note: LPX is low molecular weight phenolic xylans, HPX is higher molecular
weight phenolic xylans; Value followed by LPX and HPX were the fraction of
additive amount. The same as below.

{1 EHEARRES LS RREEE G BHEE G5
BFFEA tan & 4%
Fig.1 Effect of phenolic xylans from wheat bran on storage

modulus G', loss modulus G" and loss tan 8 of fermented dough
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Table 2 Effect of phenolic xylans from wheat bran on water properties of fermented dough

FE R 5l 74 15} 7] Relaxation time/ms JJi % & Proton density

Samples Ty Tx Ty A 4n A

% ## Control 0.22 +0.00c 9.08 +0.11a 70.10 = 1.90a 416.78 £0.22b 7261.35 + 34.79d 115.50 +£9.35¢
HPXO0.25 0.22 £0.01bc 8.53+0.02b 64.35 +1.47bc 359.86+17.21d 7374.12 £ 8.00b 133.15+2.19bc
HPXO0.5 0.27+0.01a 8.56 £ 0.04b 70.32 £0.72a 362.27 £16.67cd 7488.56 + 7.81a 113.34 +3.97¢
HPX1.0 0.26 £0.02a 8.23 £ 0.03¢c 63.04 £2.18bc 405.36 +£9.82bcd 7343.20 + 30.60bc 164.45 +3.49a
HPX2.0 0.27 £0.02a 7.83 £0.03¢ 58.12 £ 1.08de 236.80 +26.87¢ 7287.32 + 4.42¢d 164.98 +2.08a
LPX0.25 0.25 £ 0.00ab 8.58+0.01b 59.79 £ 0.25¢cd 400.28 £+ 1.50bcd 7248.75 £ 47.36d 134.84 + 6.53bc
LPXO0.5 0.23 £0.01bc 8.52+0.02b 67.15 £3.97ab 589.42 + 28.06a 7471.15+28.37a 113.57 +£1.05¢
LPX1.0 0.21 £0.02¢ 7.94+0.01d 57.98 £ 1.35de 407.41 £21.52bc 7373.20 +29.80b 148.46 + 14.17ab
LPX2.0 0.25+0.01ab 7.31 £0.00f 54.17 +£24le 362.89 £24.81cd 7253.62 +32.33d 161.43 +£26.00a

e FPIAFEFRRRZERERE, BEKF P<0.05. T,
Note: Values for a particular column followed by different letters differ significantly (P < 0.05). The same as below.
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Fig. 2 Effect of phenolic xylans from wheat bran on color of
steamed bread
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a BEWI (P<0.01) . {EHERT, BB mAEA
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INANE B S AR AT R A T LAY A T
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2.4 EHmHEARETIELILRFRWEIF N

8 Sk LEASRTORA) TR 7 45 R LR 3. 3R 3 T4, 22
ERI FEAR TR INEAE 1.0%3G F A, B b (14 ,
ML R BN (P<<0.01) , T#RE. WHIEYE. FEE
PEWE TR (P<<0.01) o {HY AR AR &Ik
2] 2.0%0, AR, REME. HEE R ER N (P<
0.01) , [MIEMEEE T (P<0.01) . S8 TR
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FEFARE G 3G 0, (IS PE R B B AR SR 1 s
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Table 3 Effect of phenolic xylans from wheat bran on specific volume and textural of steamed bread

i Samples V(Ellsuﬁ;gi?zg) fifi ¥ Hardness/ g A dhes%;igfiifsl:s f(@s) 11 Springiness Cofeﬁji%gess K& E Gumminess  PHIEPE Chewiness RE%;EEC
Control 223+0.02d 2424.92 +25.56b -6.00 + 1.35a 0.94 + 0ab 0.78 £ Oef 1897.59 £ 11.16b 177596 £28.74b  0.42+0.0le
HPXO0.25 2.32+0c 1790.33 £ 68.46f  -22.10 +2.39cd 0.90 + 0c 0.83 +0a 1486.53 £49.19f  1331.08 + 47.46f 0.47 + 0a
HPXO0.5 2.25+0d 1818.96 £ 9.38¢ef  -23.41 + 1.34cd 0.90+0.01c 0.82+0.01ab 1492.35 £ 15.27ef  1348.18 £3.25¢f  0.46 £ 0.02ab
HPX1.0 223+0.05d 1894.61 £37.59¢ -28.13 +1.68de 0.91 £0.02¢ 0.80+0.0lcd  1513.90 £ 19.21ef 1373.72 +42.42¢f 0.42+0.01de
HPX2.0 2.25+0.02d 2004.92 + 1.64d -30.79 £ 3.09¢ 0.92 + Obc 0.77 + 0fg 1549.57 £ 5.21e 1417.69 £ 0.77¢ 0.39 +0f
LPX0.25 244 +0.06bc 2211.88+41.27c -27.18+2.19de  0.94+0.01ab 0.80 + Ocd 1768.53 £31.30c  1656.70 +44.92¢ 0.44 + 0cd
LPXO0.5 268+0.14a 200536 +10.39d -14.30 £ 1.61b 0.93 £0.01ab 0.81 + 0Obc 1624.49 + 7.76d 1513.01 + 28.60d 0.45 + Obc
LPX1.0 242+0.02bc 2248.63+£46.19c -17.66 +5.33bc 0.94+£0.01a 0.79 + 0de 1781.25£35.26c  1676.25 £43.49¢ 0.42 + 0de
LPX2.0 249+0.02b  2680.52 +28.60a -20.71 £2.39¢ 0.94 £ 0.01ab 0.76 + 00g 2043.68+11.94a  1914.33 £ 19.30a 0.38 £ 0f
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PSR E AR M SR IR 4. R 4 WAL, 2Rk
MY FEA RPN AT 0.5% VBN, 18 KMIEH 5008
FHRMW (P>0.05) , B 0.5%/5 18 LK HH 0 BE %
(P<0.01) o ZZEKMYFEATERE 7> T XK E 520K

W50 (P>0.05) o ZZAKMIEARBEAE € s N
FIPY, B3I TSk Tes, B TSk IS R LUK 5 )
P, AHE ZE BRI FEA SRS I G I, ARG N T 48
S MAARRL, AR ALK N H ARG A S, AL
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Table 4 Effect of phenolic xylans from wheat bran on sensory evaluation of steamed bread

FE e LN JiRES HrE Bk LS 5
Samples Specific volume Appearance Color Structure Elastic resilience Viscidity Smell Total points
Control 19.94 +0.01b 13.19 £+ 0.49ab 8.88 +£0.49a 13.39 + 1.42ab 17.80 = 0.92ab 13.29 + 0.90ab 4.35+0.18ab 90.84 +3.13a
HPXO0.25 20.00 + 0a 13.36 £ 0.65ab 8.92 +£0.49a 13.78 £ 0.45a 18.40 + 0.48a 13.29 £ 0.67ab 4.36 +0.26ab 92.11+2.23a
HPXO0.5 19.95 £ 0b 13.42+0.51ab 8.25+0.62b 13.87£0.53a 18.16£0.99ab 1298+ 1.15ab  4.30+0.33ab 90.93 £ 2.99a
HPX1.0 19.91 +£0.02¢ 13.37 £0.52ab 7.52 +£0.55¢ 13.30 £ 0.67ab 17.30 + 1.14ab 12.42 + 0.86bc 4.10 +0.33bc 87.94 +3.02b
HPX2.0 19.96 £ 0.01b 12.31 £ 0.64¢ 6.55+0.50d 11.90 £ 0.74¢c 16.00+1.25cd  10.99 + 1.38d 3.77 £0.39de 81.48 £3.23¢
LPX0.25 20.00 + 0a 13.61 £ 0.60a 8.96 +0.39a 13.75£0.70a 18.11 £ 0.84ab 13.53+£0.67a 4.54+0.25a 92.50 £ 2.35a
LPXO0.5 20.00 + 0a 13.52 £ 0.55ab 8.52 £ 0.45ab 13.69 + 0.40a 18.09 £+ 1.18ab 13.08 £ 0.67ab 4.45+0.25a 91.35+2.63a
LPX1.0 20.00 + 0a 13.02 = 0.45b 7.72 £ 0.50c 12.77 £ 1.16b 16.98 + 1.63bc 11.90 £ 1.29¢ 3.97 £0.38cd 86.36 + 3.66b
LPX2.0 20.00 £ 0a 11.48 £0.73d 6.29 +£0.47d 10.90 + 1.02d 15.49 +£2.00d 9.80 + 1.14e 3.57 £ 0.40e 77.53 +3.12d

[2] Bauer J L, Harbaum-Piayda B, Stockmann H, et al
3 & ®

1) S I A e [ Bh A WAL AT SR S50 A
FHLE 8 T2 Jok P e A SR W Sk B2 i 5 e A ) A A
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2) 22 BRIy HEA SR 15 0 BTG A IR T 1 1) st 340 1)
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&2 TR IR ] 7oy A0 T B 455K EREZ
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Effects of phenolic xylans from wheat bran on fermented dough properties
and qualities of steamed bread

Wang Xiaoxi, Fan Ling, Ma Sen™, Wang Rui, Chen Cheng
(College of Grain and Food, Henan University of Technology, Zhengzhou 450001, China)

Abstract: In order to develop a natural, safe improver of steamed bread and nutrition fortifier, as well as increase the added
value of wheat bran, phenolic xylans from wheat bran with different addition level (0.25%, 0.5%, 1.0%, 2.0%) and molecular
weight (82° , 581kD) were chosen and their effects on fermented dough properties and qualities of steamed bread were
investigated. Low molecular weight phenolic xylans were obtained by ultrasonic degradation of phenolic xylans. The
rheometer and low-field nuclear resonance (NMR) were used to observe the changes of fermented dough properties with
phenolic xylans. The texture profile analyzer was used to observe the changes of qualities of steamed bread with phenolic
xylans. The viscoelasticity, water distribution and mobility of fermented dough, color, texture, sensory evaluation score of
steamed bread were evaluated in the experiment. The results showed that along with the increase of phenolic xylans from
wheat bran, the elastic modulus and proton density 4,, increased then decreased, viscous modulus and proton density 4,3
increased, relaxation time 75, of fermented dough decreased. The lightness and adhesiveness decreased, redness and
yellowness increased, specific volume, cohesiveness, resilience and sensory score of steamed bread increased and then
decreased, hardness and chewiness of steamed bread decreased and then increased with increasing addition level of phenolic
xylans from wheat bran. The higher molecular weight of wheat bran phenolic xylans was, the larger quantitative change of the
elastic modulus and viscous modulus would be. The high molecular weight wheat bran phenolic xylans had long relaxation
time 75, and small proton density 4, of fermented dough. When the molecular weight of wheat bran phenolic xylans was low,
the specific volume and springiness of steamed bread were large, but the hardness and chewiness of steamed bread were
relatively large. Compared with the control group, the addition of phenolic xylans from wheat bran could improve the
rheological properties and water properties of fermented dough and quality of steamed bread. When the content of wheat bran
phenolic xylans was 0.5%, the improvement effect of fermented dough and steamed bread qualities was best. When the
addition level of wheat bran phenolic xylans was lower than 1.0%, the properties of fermented dough and qualities of steamed
bread were improved. However, the properties of fermented dough and qualities of steamed bread deteriorated when phenolic
xylans content was 2.0%. The improvement effect of properties of fermented dough and qualities of steamed bread with high
molecular weight wheat bran phenolic xylans was better than low molecular weight wheat bran phenolic xylans. The method
and data stated in this study were useful and valuable to the industry and can provide the theoretical basis for phenolic xylans
widely application to the flour products.

Key words: quality control; water; fermentation; phenolic xylans; fermented dough; viscoelasticity
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