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Effects of Wheat Water-extractable Arabinoxylanon on the Processing
Properties of Rice Flour and Eating Quality of Fresh Rice Noodles
LI Jiayang', WANG Xinyuan', YIN Lijun', LIU Zhigang?, JIA Xin""

(1.College of Food Science and Nutrition Engineering, China Agricultural University, Beijing 100083, China;
2.Wilmar (Shanghai) Biotechnology Research & Development Center Co., Ltd., Shanghai 200137, China)

Abstract: To improve the problems of fresh rice noodles such as being prone to aging and eating quality declined during
storage, the effects of wheat water-extractable arabinoxylan (WEAX) addition (0%~1.0%, w/w) on the gelatinization and
thermodynamic properties of rice flour, as well as the color, cooking, texture and aging properties of fresh rice noodles were
systematically studied. The results showed that compared with the blank control group, the gelatinization viscosity of rice
flour with WEAX increased from 3454.00 cP to 3773.65 cP, and the gelatinization enthalpy value decreased from 4.02 J/g
to 3.18 J/g. WEAX with different additive amounts had no significantly effect on gelatinization temperature of rice flour-
WEAX mixed systems (P>0.05). The breakage rate and the cooking loss of fresh rice noodles with 0.6% WEAX reached
the minimum of 11.46% and 8.48%, respectively. As the increase of WEAX addition, the color and texture quality of fresh
rice noodles were significantly improved (P<0.05). Compared with the original rice noodles, the aging degree, relative

crystallinity and infrared peak intensity ratio R0, Of fresh rice noodles with 1% WEAX after aging for 7 days
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decreased by 67.3%, 71.4% and 30.9%, respectively. In summary, the addition of 1% WEAX could improve the color and

texture quality of fresh rice noodles and delay the long-term aging process of rice noodles. This study will provide a

theoretical basis for expanding the application of WEAX in the starch food industry and improving the quality of starch

food.

Key words: rice flour; fresh rice noodles; wheat water-extractable arabinoxylan (WEAX); gelatinization; retrogradation
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B TE R I AR R Th 25 5 HH 22 AR I A Joa 45 1]
L, AR KO 1 BT 2RI P s A, T2 T SR
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7INZZ BT P A K 2R B (wheat bran arabinoxylan,
WBAX) B Ek i AL 4= ST, T HEps
(arabinose, Ara) Fll KM (xylose, Xyl) P F I3 b 2H.
A, AR A A R 00 25 5 A] 43 Sl KBS E (water-
extractable arabinoxylan, WEAX) FI7K AN (water-
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mi), LAY R WEAX FEGERY 38 685 T i i FH B AH
SR A LA

1 #MRI5RE
1.1 MRIENE
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[7]>40 cSt, 4l 95%, ZI/R>% Megazyme 2\ Fl o

RVA-4 YL B2 AT RFIIE & JE New-
port Scientific 2% 7] ; AR2000 284  ZEH TA 4
A5 Synergy H1 Fi#R{¢ 32 BioTek 2\ Hl; NR60C
224 I =B RHE R 7] CT3 1000 J5i
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FWiEML 3EE TA 2AF]; SU3500 4T i
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1.2 SLWHE
1.2.1 oK il FEERR LRGeS IR
4 h, HESCKBEBR S WRIE . BRI TR FTK
FIE 11 BRI LR A B RS B rh BEAT S 3K, IR
WITET 60 °C MAEH T HE: 2 d, BT /E TR,
I3k 80 H i, 452 T b 141 57 18 KK JEoe (5 7K
A 3.54+0.05 g/100 g) .
122 FOREMIARARPE I 2 ARIR PRI Owt%.
0.2wt%. 0.4wt% . 0.6Wt% . 0.8Wt%. 1.0wt% 1) WEAX
(LAFOKR A T2 H) In A ZIZE 18K b, Beiil sk 25.00 g
AR Y WEAX R, B FARE 1R s o
FIRTHEFE 12 h, HE WEAX SE 2B R. =4
Yan 45U (5L, HERMAREL 3.00 g 1 FRKRA AR
AIFEHBEE ) WEAX W, %3 RVA LR
b, HECE R EEEREN TR 5T, 5B RVA N
TR ) “ Standard method 27 F2) 7 5 i {b i 72, ¥
ATREEE R, FEEE AN RN P,
1.2.3 KORB AR PER I E S 58RI Owt% .
0.2wt% . 0.4wt% . 0.6wt% . 0.8wt% . 1.0wt% HJ WEAX
(DL T2 H) BITCK M v, FEO R N FE 53-8 )
%], ZH8 Ahmad 55" (AT RS S B, FREL 10 mg
T PEEARE i B TR A PV E S AL B, IR 2 AR IEARE
TE 4 °C 5514 T4 24 he 7€ DSC i i,
FEMAL TS TR ASSGUEL A 10 °C/min BYANHERGE
M 25 °C InEE] 130 °C, RZS 1R S NS E
{8 /1 Q Series Explorer Q2000 #4410 5% S AK AL 4f
WITCHREE T, WEEDIMLIREE T, ZAbWein e T, IF
THARIEISE AHg o

1.2.4 SHEAMEIR  AEFFRE TR, #oBHE L
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(m(KKHY) : VIWEAX HWO)=1 g:0.6 mL) 43510
AT HEHRE N 0%, 0.2%. 0.4%. 0.6%. 0.8%. 1.0%
Y WEAX B (LK 2380 0)  IRG S G LAY
5 mm HJEREHEF-ZE 2 min, B EEIRAER VL &
el 6 ¥R, #5544, /K8 3 min, F/KIHYE 1 min 5
TRy, ISR BN 0.3 cm ZiA5 PIEEHR KBS, 2
A B EHEEEH, M E T 4 °C £ i Bk
i

1.2.5 SEREORM I A 8 2240 A5 iy ik
TR BEA TN A, TOSRERTAMI L7, " b™{H.

1.2.6 SRR ZEE S 2
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KBS W T 7K 43, KA W 5 5 =0 an R

x 100

M
b 24 322 (0/,) — !
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105 °C HE4R hHE T 2 h, 22 J5 A T4 0L Py 35
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M, -M,

M,
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1.2.7 SEHEKRB AT SRR 1Y
Jrie, B 3 MK R 5 cm 2247 BISKBSRE &L, FEHEK
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3 mm. JEAE 75.0%. T13% 5.0 g. WX EE 1 mm/s,
3k TAS, JeH TA-RT. TEFRUAEL 2.0, AR A E]
550 S3HIXT 4 °C BEAF 0. 1. 2. 7 d KK BEAT 544G
ST, AR B I 6 Uk, AR R A TR AT
B
1.2.8 EALERRAR AR I BAE 4 °C 2%
T4 7 d Ja Ry L, Y140 9 1~2 mm,
F LT 1 mm PYARIRAER S, BUE 3] DSC & A #E

RERR(%) = x 100

L, INHGHE A 10 °C/min, M 20 °C JFAE] 130 C,
VI AH [F] 3 R % #1220 °C, #2#}& Q Series Explorer
Q2000 FAF KM ALK (H AH, . ARYE ZAS
L SRIERE 2 FE (A, /AH, D AF R 1 Z AL EE
1.2.9 EALHEFR KK X-SHERATaTmeE ik 74d
PR A HEAT 25 ¥ R TR A B, ¥y i J5 200 H
i o T BN AAFE S iR 40 kV. LT 15 mA,
Cu # AGIHksE 0.625°, B 4% 8 mm. H2lpk
%% 13 mm. VB 4°~40°, TR 4°/min, SR
JH MDI Jade 6.0 #A453 AT 5t S I 520 Kok
B AR 4% 3
1.2.10 ZALEHERBHE R M2/ EENE RS
MR Chi 5519 (7%, Bl 2 mg HRE KRR
K5 200 mg THRAVRILENR &, PS54
JER MRS . FES LA 4 em ! O3 PERTES TR T
FH 32 Ik, S MTGIETE B EFE 4000~400 cm ', FE
1200~800 cm ™' Y Bl N #EA7AH B A FHEELRAE, R
OMINC F A ELEBR, I iHERZEHE 1047 cm™ Fl
1022 cm™' PIALIF R ISR EE = L o
1.3 #iEAIE

B RS sG B/ E A R, SIS R RN
{HFRUEZE . {di] SPSS 25.0 HA4 X 5200 r A5 b2t
7 ANOVA FLH 2 J7 224387 (P<0.05) , {i J] Origin
2021 FHMAAEE .

2 BRGS0
2.1 IR M TR B AR SR HE RS KL IERY
S

WK S R DE R 1T 43 Sk 22 S AH AR RS2 AH, HESE
AFIFE BBETERY DA oy T B SRR SERT, RS
SEAH WK AZ K IS TER . ang 1 R, SRR
SKMYRESRAH L, B8N WEAX J&5 R KBS IS . A 1H
FILAE Zh B2 25 48 35 10 0, [R] iR A0 18 B B R %
(P<0.05), LI &5 WEAX HoA MR KTER
WL AIVE T, (R AR WEAX B8 InHae &l =2 6] JC i
ERARTEAE L (P>0.05) o LA RO FHBERS AT B
2K WEAX YA A3ZE S A0 e BEXG i, |
AR PSRN RIS T SR UL T sl i, AR 1E T e
P £ ZE A T B, INTITAEASAR R BB T . 5 — 7
I, B TR s, TER T Tal i) S S8 2R,

#1 WEAX 5IOKBEBARN RVA FFIEH
Table 1 RVA characteristic values of WEAX/rice flour mixtures
WEAXZ N (%, wiw) WE(EFHE (cP) BHEFEEE (cP) HAFFE (cP) ZAEFEE (cP) [l AE{E (cP) WIRIREE (C)
0 3454.00+15.70° 1622.45+18.34° 1832.45+29.55° 3543.00+38.53° 1922.35+23.67° 82.37+0.23%
0.2 3729.50+98.23° 1807.10+46.31° 1922.15+51.94* 3771.25+89.03° 1964.00+44.40° 81.18+0.25°
0.4 3731.35+99.11° 1800.00+58.03* 1931.20+67.51° 3728.45+90.41° 1928.65+32.51° 81.17+0.51°
0.6 3769.00+64.73* 1830.50+47.72° 1942.00+27.43 3780.50+72.46° 1950.45+25.94° 81.10+0.20°
0.8 3710.50+28.67° 1803.30+66.20° 1907.65+37.63 3739.10+78.50° 1936.25+13.65° 81.30+0.00°
1.0 3773.65+83.43" 1817.35+56.57* 1956.50+26.87* 3774.60+70.71° 1957.50+14.14° 81.30+0.00°

T A3t REAN R s Kl 2 A7 ik 1 22 57 (P<0.05) , 22~%K6[ o
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I, WEAX G HLEs 5 FOKRTEM IR H 32 ) BRI
A AR S BE S BE vER - AEAH BAE TS, [ A(E )
RFE HEEVER 7T NI L A8 A P HES AR AS 11
HEJ1, W BRIER A A AR Ky 2
LERR T, GER A AT A R RO TR s 7R,
FSIAEERIECES S, iyl | MIC A SO =y AN NS M e
IR, WEAX 1IN AR KA 114 i fid (B A ] A= A
FEBA BER I (P>0.05), K WEAX ARtk K
KA 00 S8 ) 2 A [l A R mi =R e M
2.2 INFRIKAMFRRARBIER KSR FFEN
20

KA BB T 3 i R Al SO BE R Y
FRR MR f PO B R B S TE R AR S A S
PEZEPIA R, ANER 2 FiR, JOIRy 22 B0 HY SR 11y
AR A, SRFEARIR BE T B 43~65 °C, WITLKS(E
S 4.02 J/g, WEAX 5 FAKM & -G ik s 5
25 IR R R . IR TER L1k TR EE T, B
FH WEAX ¥ BE B35 in iy i 35 FFIK (P<0.05), KB
WEAX RENE L Z i -TE R 2 SR R Itk . R
KGR AH , IR VERII LG ZEARELE, 22U
T FAE AR A 3 v BB E 1) 252K A B AR 25 H4) 1)
FEAEPY. WEAX AT DL 35 [ AR O 3EBY B9 A
B, IF HBE#E WEAX WS AWTIEIN, AH,,, {H T %
FREETE I 2 (P<0.05), BiEH WEAX X R KIER 19
Wb EIRE 2L E, 5 138 RVA AUL5RARERTIE,

2 WEAX HIOKKHR G PRIk
Table 2 Thermal properties of WEAX/rice flour mixtures

g‘?ﬁ’iﬁj‘j T(C)  T(C)  T(C) AHu(Ve)
0 43.3340.20° 50.55+0.08° 64.67£0.18" 4.0170+0.0046"
0.2 423140.16° 53.3240.28% 63.59+0.16" 3.8753+0.0065"
0.4 46.85+0.76" 53.72+0.16°  62.40+0.09° 3.7130:+0.0046°
0.6 43.63+£0.30° 55.45+0.20° 63.64+0.06° 3.5050+0.0082¢
0.8 40.57+0.38"  52.97+0.21¢  62.07£0.27° 3.3907+0.0201¢
1.0 39.89+£0.29 53.61£0.10™ 63.27+0.15° 3.1757+0.0071"

e T WIS AR ; T W1 IR B s TIPS 1R T AH WITEAA (.

2.3 NEKIAEMFTRAARRIERT EETER € F R
(ERES S S VRS E S RN DI R =] TS il 8 A I M|
2 PO RO e 21 SN ATPN (RPO R S Vi fi i i
FOPPTR? . LB, AR AOAE S B (i
3 WEAX U SRR 0 5 1) 5 )
Table 3  Effects of different additions of WEAX on the
chromatic aberration of fresh rice noodles

WEAX N (%, wiw) L a b
0 58.15£0.31¢  —1.08+0.04"  8.19+0.40°
0.2 58.66+0.59%  —1.02+0.06®  8.02+0.67°
0.4 60.08+1.49"  —0.96+0.06°  8.10+0.71°
0.6 60.57+1.00°  —0.50+0.08°  6.95+0.21°
0.8 60.90+0.58°  —0.51+0.02°  6.65+0.27°
1.0 66.65£0.52"  —0.40£0.05°  5.65+£0.21°

LA ZE, 7= A2 B AT P O R o BB,
ARFE TN SE R S BT, K 215 b B Bk, A2 il
FEMIRE S (B 5 B . AnEe 3 TR, WEAX X Tfif
TERAG PR BEE 2 . BT WEAX @
TR, KB LEA o EAER, T, b EZEWT R
B (P<0.05), LI 45 RFBHERIN WEAX J& KB 2
FET A, AT A TH 2 T RO A S L SR
B T PRI T/ 22 5 S B WEAX $E A
L, R ERID WEAX JSHEN0 T A 19 2 MU
.
2.4 INEKGEMFRRAR BRI EEE RN A B RRA
A1)

W7 2% 3R 5 2% R — B T S Ry 7 2 il

WA m . 28R R SR 2 D R e i i 5
WAASC . W 4 P, BERE WEAX @8 inss rg g i,
KM YT AR 2R B R (P<0.05) . Hi

B, W 25 FRANZE B I AT EL T FRZH 53 SIS 72.61%
1 24.69%. RS WEAX FEKAGZEE 10T
FRHREA RN HRITER AT H , (AR FE AN S 34 B
M7 . A IFIEN G R I SE K IR B3 I ge—3%
L RRARCAR A BT S5 R R PR MR DL g
IRIRHH WEAX RENSHE R KM AT 1 . BEATCKM W 4530
42, INTRE BIJEA L i 28 0 T . $RT Kok B FH b T
MIVER

F 4 A WEAX BSIIHEX EHRARR 785 5 B 5 )
Table 4 Effects of different additions of WEAX on the cooking
quality of fresh rice noodles

WEAXWE I (%, wiw) Wi 25 4%(%) AR (%)
0 41.84+1.82° 11.26+0.67
0.2 31.15%1.15° 10.23+1.12%
0.4 20.30+1.34° 9.50+0.95"
0.6 11.46%1.09° 8.48+0.85°
0.8 12.83+1.36% 8.97+0.89"
1.0 14.80+0.57¢ 9.53x1.10

2.5 INERIKBEMRHBARRIERT ST R MR
20

i 2 (B A 52 B e o K0y P fi i (] 1) 2 AL
B, e EEE AR, AR I AR B kv, MELIR A D]
RFE AR FEE AP @S A . aniEl 1 i
71N, TE [F]— R g B 6] A, KAy (4 RS 58 R0 ML e
WEAX i it 2 F [ (P<0.05) . FE# WEAX 72K
R R B AIAS R R, R R FRTINEL RGP i 2 L i 353 U
HaF(P<0.05), WEAX BIE 5 R IE S50 18]
AR . HPARRHE R IR AT BE S WEAX
TERM BT R P IELSE T 3E M A P, 7KKy
FE N WEAX AT DA BHASIR H SR TE K 40 T I SR A2
FEEHE, HI55 T M N5 aIVER, EIER 53+
AR Ry 5K AT 485G, PN A KA R BERRAIR . i
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