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ABEANERT
1.3 RIEH*
1.3.1  WBAX 53 Bf 42 B 3l o BB e i i Jy %
FEEC WBAX!S 2830 52 Fe 248 WBAX BT R AR
Bl 5N (56.58 +0.14) %, £3453 75 JETH 2% 1 (7%
A R T, A0 ok AT WBAX AU fin it 4
T4 I 1Y 0%, 1% ,2% ,3% ,4% .,
1.3.2  WfE A AR AR A I 4% R JE e
(07 5 A B, # WBAX 4% 5 i 43 50 0%,
1% ,2% ,3% , 4%\ LG AT i 85 kB rh, IR A
Bi5), FREL 1.0 g AR A 5.0 mL ZE 18K, 1 iE
RAHS G, AE R 4% L8+ 30 min, L
3 000 r/min &.0> 30 min, 77 L35 W, 15 2 R K
T3 7K G T AR T A AT COE AR SO AR T
TE 4 03 7 S BB 15 min LATH BR AR & D BE IR
FEAERTEAE . R ELAR 20 mm AR S 52 Bh
SRR, REHL5F 60 EES 1.000
mm,
1.3.3 MR IALERMEI E  ARYE AACCT6-21¢/I
2 R TR IS AN GE R AR R A
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SE TR PO Ab R BT, 36 RVA AR 7 P i
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A 25 g ZEIRK  BEFE A JE IR I
134 WAME S B WBAX 43 5 e & o 5
0% ,1% ,2% ,3% ,4% 1) LGN A TR o BREL 150
g IRAMEIA LA S AmEHL, A 55 mL K, JH )
FVTEAIL , I8 22 PRk T 2 =X, ) 45 1 2%
1.3.5 AR E MBI E O SRR S A
300 mL @K A ], 2, AR A T R
ST 2R IF (] BV T 4% Fe A 78 A [E]PEA 5 min, T
A T A FER K B 5 min 5

1) AW KA B 10 AR T A5 A
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Ty K
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3) MW FEMME  H50 AR ISR A
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A N——2 5 1T % MR B N—— & i T 4+
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1.3.6 AT REERIE AR Zhou P
2 D0 T A PR AR . SR R/B6R ik . SBX
i JEAR & 75% ;3 80 mm/s; 1R 71 5.0 ¢,
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B )N I B R T, 7E 10 kV B HLETR il i
9 $ H - A WL B AT Y O 5 A, L 500
R TR RN R
139 H¥#Egit5a0 B4Rz lbEL 3
., ffiF Origin 9.0 F1 SPSS 20 %5 % {4 ik 47 545
GrHT, SRH ANOVA i 2 55 5000 32K ] 1) 9 38 M 2%
5 (P<0.05).,
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B 1 WBAX X H # & B it & 1% B i % 1
Fig.1 Effect of WBAX on rheological properties of gluten

2.2 WBAX X T #} #4414 &R &Y 2 i

FH RVA W€ kB B Ae e, R 1 A&
S I WBAX B4 T 5 R 1k B e {1 2 R
SAEFHIE Ve MR TL 3 A5 v 19 A ik (28 T BRI, 10
B A WBAX Ji5 , & 2 3 Ry BrAILAR 57 U 1 e )
R E B URL O 25 B R A i 40 B T IR 4%
ek ORI AL AP . Funami 5207 /N2 38 8y h s

IBESFIBE , TR e BRI Ao e {1 280 32 A0 228 {0 8 32 044
T, A SRR o 1) A (LS TR M AL ) ¥ 2B
Bk o 7B AT SRR ES . S5 WBAX 2 i iR
AR RAER R, e R RN E
Al Az o WBAX X T3 48] A e L S [va) IR AL it 2
BEAT KK,

®1 EHFHEMAERES B WBAX E#E RVA E
Table 1 RVA of wheat flour and wheat flour adding with different mass concentrations of WBAX

WBAX/% 14 %5 & /mPa-s YAl % /mPa- s A4 fBAR /mPa- s 9 A i/ mPa-s AR H]/min B4R E/C
0 1 683.67 = 18.04'  2234.33 +25.66 488.67 +9.50° 088.00 +43.86  6.11 £0.03>  87.80 £ 0.95
1 1711.00 + 10.54< 2354.33 + 8.96* 503.33 £9.29°  1137.33£34.50° 6.04 £0.04° 87.82 +0.44"
2 1757.67 +17.79™ 2 486.67 + 17.04 483.67 £ 12.10° 1217.00 £2.65>  6.04 £0.04c  87.47 +0.88"
3 1 802.00 = 5.29® 2 603.67 + 8.50° 43233 +7.77" 1237.67 +15.01" 6.24 +0.05* 88.60 = 0.75°
4 1828.67 £ 62.23* 2 674.00 + 50.48° 42333 £10.41*  1342.67 +42.85* 6.12+0.02"  87.08 £ 0.43"

AN NG FRAR R AL N 22 5 18 3 (P<0.05) .
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WK P FIRE AR R WBAX AT 3 5 By 2 iR —
B B AR A B 157200 ) AT 4 e 1T 4% 8 W K
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YRR, BEE WBAX BN 8m , w4 T4
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BT 2%, [ Bl 1 37 Y L B NPT, A T AR
il R v VE R A AR WAL 3B TE K AU TE 45+ Bk
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P8 N 5 TR Y T AR A AR AT TR
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20
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AN RING PR 25 5 35 (P<0.05)
B 2 WBAX 3 & W 7k 2 #9 8 iy
Fig.2 Effect of WBAX on water absorption of noodles
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RIS A DR O AT 2% A 52 R IEL UG S 00 . Buksa
SN & B, B APT AR SR A 156 23 18 i 14T Y A

B, WBAX B30 1) 22 0 I 265 245 4, Ul /0 1T 45 %
il kAR PO Ak Y VE R v T BB

RIS R I ISR TR I WBAX, I 4511
W 25258 0% (CBE ARSI ) WBAX X 1 45 I 7K
R TR R R R S R 2 HOE K
PRARARL, 25 I 27 7K S A 2 388 58 T 455 IO 4% 0 3 A3
KL P Z5 SRR, 3 SRR AR AR B A — 5 K
S5 BE T, DT 8 N T 2% WK 3R e/ N T 45 1
WYy A R 20,

5+ a
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3

T B g R
The dry matter loss rate/%

0 1 2 3 4
WBAX 7 &
WBAX addition amount/%

VE R NG 58 407 22 5 8 (P<0.05).
B3 WBAX ME & T4 EHEMEM

Fig.3 Effect of WBAX on the dry matter loss of noodles

B, TR TERE WBAX S 0 A4 1S b e
X 5 T A 2 A U AR 2 4 B — 20, W i WBAX BH
T 7 2 5 (A) A S TG BRAIE T T AR AL IR
P 32 B3 B 4 43 fa) An Al A1 B AR RS A 7 — i, W
B WBAX X I 4% N SR ME 5 R K, wd B
WBAX N5 M T8I 2% 235 40 119 5 2 1

F 2 WBAX % £ R % 0
Table 2 Effect of WBAX on TPA textural properties of noodles

WBAX 7 m &/% A E g oHL o /g FA g M /mm S 4
0 4417.89 +171.75*  2050.48 + 82.89" 61.60 £ 3.27* 0.89 +0.03 0.52 +0.02*
1 4357.11 £155.02° 2126.93 +73.99 56.78 + 4.56® 0.91 £0.01 0.53 +0.03®
2 459243 +111.71*  2251.51 £80.71" 53.02 £2.19" 0.92 +0.04 0.58 £0.04"
3 5240.50 = 168.65* 2 660.01 + 185.42* 50.60 *+ 3.74 0.90 + 0.05 0.56 = 0.03*
4 5081.24 £47.73*  2691.38 +225.52° 46.99 + 2.98 0.95 +0.02 0.56 = 0.03*

ARG PR LN 22 5 8.2 (P<0.05)

2.5 WBAX X % & 2 H M
T A% (0 5 2 25 A XA IO — R EP A, A

T3 W A0 T 2% i TR AR ST, 8 T 2 R
P E B R AR, e € 22 A S A IR 2% 1
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2.6 WBAX 33T £ R W 45 # B %2 I

W 4 Fiw A T 2RI W25 # 42 BH 7 1 7 2R
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B4, ¢ B DE K 76 A= T 4% 10 1 A% o B rp AN it
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i A 1% 2% WBAX B Y 2E T 45k
i SR L, E 3% AN 4% WBAX BURAYFE
d R, UL B G R AT R BRI T A R AL
B, BEZANEIE R, WBAX S5HE A5 354 K4,
Ren SFPRFE LRI INA %R M ZH) &5
TEMS e K 4y, 5 Z A EG, ] A2 31 2 1 4% AR 13k
L 25 489 28 DR, LA R AN B DU ) LR, 3k 2 fh
T 2% 8 il ok A8 T vE AL B T EER AL, 25 TE BB
WA R R S BCLI A B, S5 40 K AR T
AT BT B L 25 1 ALY FE 3% 4%
WBAX B AL &, o] W22 5] WBAX F & 78 M
RO R, S A EARER, R E R
Ji, Wb FORE S 3K 5 DY RVA 93 (5 0 2 245
AT

| A v‘l\. =

(a) Mm%, 0%

(g) A%, 1%

B4 &%F WBAX E&EMMULEH
Fig.4 Microstructure of noodles with WBAX
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3 #Hik

NTHT A3 25 O A R ) R AR e | T 2%
(1% 78 25 B TR A1 5 D T8 23 M A8 A [] J5 40

(h) BT, 2%

#*3 WBAXMEEEBEMNHIN
Table 3 Effect of WBAX on chromatic aberration

of raw noodles

WBAX

5 e B 1% o « g
0 92.95+0.50° 1.1340.23°  11.93 £ 0.70°
1 92.08 130" 122£0.15 11.15+0.52°
2 91.93 £ 1.10" 1.64+0.09" 11.65: 032"
3 90.40 £0.12" 1.91+0.08 11.20+0.33%
4 91.59+0.56" 1.98+0.60° 11.67 +0.38"

H L AF/NG FRC RGN 2 573 B35 (P<0.05) .

&4 WBAXWHEHKBENZN
Table 4 Effect of WBAX on chromatic aberration

of cooked noodles

WBAX
L* a*® b *
A E %
0 83.54 £0.24* -0.61 £0.03* 4.10 £ 0.30°
1 83.51 £0.33* -0.55+0.02° 4.23+0.18"
2 82.87 £ 0.42" -0.47 +0.03* 4.91+0.21"
3 82.30 £ 0.86" -0.32+0.03* 5.65 +0.04
4 82.05 £0.38" -0.30+0.02* 5.85+0.30°

TE ARG BRI 22 53 8.5 (P<0.05)

S o S8 I

(e) £Mm%, 4%

() AT, 3% () AT, 4%

B WBAX X &F i 1 4% fh R 52y, S5 R0
i WBAX X i /il 8 (A o= A 5B . BEE
WBAX 5T i 43 B B 8, TRy R Ak 4 2 T ek



238 hoE N % R 2022 445 2 )

o, MZRE AR, WBAX B8 & 8K | 1 ble soy polysaccharides on dough properties and

S5 K R T R AR A e/ | R R R A e fresh noodle quality of medium gluten wheat flour[J].

‘@%‘K%Ziﬂno @ﬁﬂ[%ﬁf’*ﬁﬂ‘]*ﬁﬂﬁ#%‘@ —‘l%}{ﬁj]ﬂ Food Science and Technology, 2020, 45(3):. 177-
Sz A 1 N . > 183.

H WBAX SRAIERWI , B RBH, b [71 TZYDORCZYK M S, BILIADERIS C G. Infl f

. Influence o

AE S5 B WBAX X e 35 7 4% B4 6 A ] A ’

, ; ’ j]H B¢ /T /J%mij\ﬁa structure on the physicochemical properties of wheat

HURLEARI, i, 4% WBAX 9 BCEAOR S arabinoxylan[J]. Carbohydrate Polymers, 1992, 17

A0 s S WBAX. 243 68 35 7 6 i PR

W, WA HAETIR A PN RS 8w, A, miie, S BTHRAG AR A

%o A O B R[], T SRR AR

2020, 39(7): 12-20.
s £ X WANG L, SI X J, QIAN H F, et al. Research
progress of effects of arabinoxylan on the quality of

(1] /MG, BEME, FEHoly, . ui i ok O 1l 25 2 cereals[J]. Journal of Food Science and Biotechnolo-

Sk 9 I 4 0 T T TR SR S R &y, 2020, 35(7): 12-20.
2020, 41(16): 107-114 [9] BUTT M S, SHAHZADI N, SHARIF M K, et al
ZHANG X M, LOU Y, DONG Y M, et al. Study Guar gum: A miracle therapy for hypercholes-
on optimization of processing technology of yam taro terolemia, hyperglycemia and obesity[J]. Critical Re-
noodles by response surface method [J]. Food Re- views in Food Science and Nutrition, 2007, 47(4):
search and Development, 2020, 41(16). 107-114. 389-396. )

21 BRE, T, BE. AR AR B 100 ZHANG Y, PITKANEN L, DOUGLADE I, et al.
I 4 5 B 60 56 T[], £ 8 5 BLAK, 2010, 26(4). Wheat bran arabinoxylans: Chemical structure and
26-31 film properties of three isolated fractions|J]. Carbohy-
LU Z L, WANG K, CHEN H H. Effect of hydro- drate Polymers, 2011, 86(2): 852-859.
colloids on the pasting properties of flour and noodle (11] SAEED F, PASHA I, ANJUM F M, et al. Arabi-
quality[J]. Food & Machinery, 2010, 26(4): 26-31. noxylans and arabinogalactans: A comprehensive

(3] AU 2 e B I % /N 2 T B 10 5 ) e treatise [J|. Critical Reviews in Food Science and
ZHANG S. Effects of konjac gum and Artemisia (12] BUKSA K, ZIOBRO R, NOWOTNA A, et al. The
sphaerocephala krasch gum on the properties of influence of native and modified arabinoxylan prepa-
wheat dough and its mechanism[D]. Chongqing : rations on baking properties of rye flour[J]. Journal
Southwest University, 2019 of Cereal Science, 2013, 58(1). 23-30.

[4] WANG M, HAMER R J, VAN VLIET T, et al. [13] WANG P, HOU C D, ZHAO X H, et al. Molecu-
Tnteraction of water extractable pentosans with gluten lar characterization of water—extractable arabinoxylan
protein: Effect on dough properties and gluten qual- from wheat bran and its effect on the heat-induced
ity[J]. Journal of Cereal Science, 2002, 36(1): 25— polymerization of gluten and steamed bread quality
37 [J]. Food Hydrocolloids, 2019, 87: 570-581.

51 ZHOU Y. CAO H. HOU M. ot al. Bifeet of ko 1141 T ANIBHLKR LRI HL 1A TN XT 08 3 I

A O .Y »2
jac glucomannan on physical and sensory properties HYBEM[D]. KB . SRTR Tl K5, 2012,
of noodles made from low —protein wheat flour [J] LI X. Effects of water—unsoluble arabinoxylans from
Food Research International, 2013, 51(2): 879-885. wheat bran on quality of Chinese mantou[D].
(6] ERT, XM, S K T 2B N Zhengzhou: Henan University of Technology, 2012.
[15] Erfd, BmE, MEA, %, ANEHAD AR

Mo 1T AT R PR AL T R R (D). R R,
2020, 45(3): 177-183.
WANG Y, LIU C, HONG J, et al. Effect of solu-

I3 T K B 2 RE ST B Tk, 2017, 38
(7). 187-190.
WANG L B, YIN L J, CHEN F S, et al. Research



B286 H2M

NETEAG R BB @A R R H R

239

[16]

[18]

[21]

[22]

[23]

on molecular characteristic and monosaccharide com-
position of wheat bran arabinoxylan[J]. The Food In-
dustry, 2017, 38(7): 187-190.

JELR . B T A TR B B AT T R e o3 A AR

JH A 5 A E A [D] deat: B E Lk KA
2017.
ZHOU Y. Macromolecular interations of konjac

dough during dough formation and thermal process-
ing and its deigestion[D]. Beijing: China Agricultural
University, 2017.

XUAN Y F, ZHANG Y, ZHAO Y Y, et al. Effect
of hydroxypropylmethylcellulose on transition of water
wheat

and physicochemical properties  of

Food Hydrocolloids,

status
gluten upon frozen storage [J].
2017, 63: 35-42.

LABAT E, ROUAU X, MOREL M H. Effect of
flour water—extractable pentosans on molecular asso-
ciations in gluten during mixing[J]. LWT - Food
Science and Technology, 2002, 35(2): 185-189.
KOH B K, NG P K W. Effects of ferulic acid and
transglutaminase on hard wheat flour dough and
bread[]]. Cereal Chemistry, 2009, 86(1): 18-22.

B ot B A TR JRE Y 6 /N 22 T K I A A B
HRFPERYRE D). KM . T RE Al K2, 2018.
YANG Z. Effect of konjac gum on the rheological
and texture properties of wheat starch gel under al-
kaline condition[D]. Zhengzhou: Henan Agricultural
University, 2018.

FUNAMI T, KATAOKA Y, OMOTO T,

fects of non-ionic polysaccharides on the gelatiniza-

et al. Ef-

tion and retrogradation behavior of wheat starch[]].
Food Hydrocolloids, 2005, 19(1): 1-13.

INEE . VE Ry AR 28 A Wy X E R P B B2 A F 5 [ D).
M . I RE A R, 2013,

SUN S G. Effect of the complex on properties of
starch|D]. Zhengzhou
2013.
TN, E R 3 b T B R ) X I T A AL B 2%
AAFPER S (1) HON A K5 2= 4, 2017, 52
(4). 164-170, 177.

MAO R J, YANG F M. Effects of 3 quality im-

proves on texture and cooking property in fresh wet

Henan Agricultural University,

noodles[J]. Journal of Gansu Agricultural University,
2017, 52(4): 164-170, 177.
KALE M S, YADAV M P, HICKS K B,

Concentration and shear rate dependence of solution

et al.

[25]

[26]

[27]

[29]

(30]

[31]

[32]

[33]

viscosity for arabinoxylans from different sources|[]].
Food Hydrocolloids, 2015, 47. 178-183.

SCHOONEVELD-BERGMANS M E F, DIGNUM M
J W, GRABBER J H,

tive cross—linking of feruloylated arabinoxylans from

et al. Studies on the oxida-

wheat flour and wheat bran[J]. Carbohydrate Poly-
mers, 1999, 38(4):. 309-317.

BETTGE A D, MORRIS C F. Oxidative gelation
measurement and influence on soft wheat batter vis

cosity and end-use quality[J]. Cereal Chemistry, 2007,

84(3). 237-242.

SRR, TE By X TH Z% Al BT 04 52 i OF SE[D]. R . T
Mol k7%, 2015.

ZHANG Y H. Studies on the influence of different

starch on noodle quality[D]. Zhengzhou: Henan Uni-
versity of Technology, 2015.
ZHANG F, LUAN T, KANG D,

properties of corn fiber gum with various polysac-

et al. Viscosifying

charides[J]. Food Hydrocolloids, 2015, 43. 218-
227.
3@% W, wiREH, S, SRR IR KB AR T

b/ Al e S R A W R [ S A e o
2018, 57(21): 97-100.
XUE S J, YANG D, GAO Z Y,
three kinds of hydrophilic colloid on the quality of
frozen fough|J]. Hubei Agricultural Sciences, 2018, 57
(21): 97-100.
=10 i 53 K B A Xt e TR L T B 5 T % o L 5 R
BHIRRP BT SED]. P42 . BRPEIBE K2, 2018.
YAN S S. Study on the effect of hydrophilic colloid

on the processing quality and nutritional protection

et al. Influence of

of potato noodle with high proportion[D]. Xi‘an: Shaanxi
Normal University, 2018.

TRIF. ThAR B ARy S OH 32 B2 43 0 T 2% BT
HEFED]. dbat. HERLRRE, 2016.
XUN F. Mechanism for effects of potato granules

52 M L

and its main components on potato noodle quality
[D]. Beijing: Chinese Academy of Agricultural Sci-
ences, 2016.

ZEAR A R X T A R R T R
[D]. JoBh. VLR K, 2000.

LI J H. Study on flour properties and noodle quali-
Wuxi :

1) 5% i oF 5%

ties by adding soybean powder[D]. Jiang-
nan University, 2009.
REN Y, LINTER B R, FOSTER T J. Starch re-

placement in gluten free bread by cellulose and fib-



240 E N W 2022 445 2 1

rillated cellulose[J]. Food Hydrocolloids, 2020, 107. CAO F F. Effect of wheat fiber on the gelatinization
105957. and retrogration of wheat starch[D]. Zhengzhou: Henan
[34] & 505, /N LT YRR /N2 vE By AL A A R I B Agricultural University, 2019.

WARTFE[D]. A . R, 2019,
Effects of Wheat Bran Arabinoxylan on the Properties of Fresh Wet Noodles

Zhang Minghao, Jia Xin, Yan Wenjia, Zhang Meng, Yin Lijun”
(Beijing Key Laboratory of Functional Food from Plant Resources, College of Food Science & Nuitritional Engineering,
China Agricultural University, Betjing 100083)

Abstract Arabinoxylan was extracted from wheat bran and added into fresh wet noodles. The rheological properties of
gluten protein in flour, the gelatinization properties of starch as well as the cooking and textural properties of noodles
were measured to analyze effects of different mass fractions of wheat bran arabinoxylan (WBAX) on the properties of
fresh wet noodles. The results showed that the addition of WBAX has a weakening effect on the formation of gluten.
However, as the addition of WBAX increased, the peak viscosity and final viscosity in starch grew up, the disintegration
value of the gelatinization process reduced, the dry matter loss rate of the noodles decreased, and the water absorption,
hardness and chewiness of the noodles increased. Higher addition of WBAX (3% and 4%) limited starch swelling and
reduced its cracking, and 4% WBAX had the best effect on improving the properties of fresh wet noodles.

Keywords wheat bran arabinoxylan; fresh wet noodles; gelatinization properties; cooking properties; textural properties



