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Abstract ; Arabinoxylans( AX) are one of the most important groups of hemicelluloses in the endosperm

2. Jilin Agricultural University, Changchun Jilin

and outer layers of cereal grains, which can be used as a thickening agent, emulsifying agent, stabilizer
or adhesive, etc in food processing and has beneficial effects on human health. Extraction methods for
AX in grains were extensively studied in the recent years, which were solvent extraction, enzyme extrac-
tion and mechanical assisted extraction and other extraction methods. Because most AX and other compo-
nents of the cell wall are closely connected in the form of covalent or non covalent bonds, the different ex-
traction methods had different effects on the yield of AX. The advantages and disadvantages of different

methods of extraction and purification of AX in grain were summarized to provide guidance for the devel-
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opment and utilization of the AX.

Key words :arabinoxylan; extraction methods; purification; research progress

BT RLAFIA SR A (AX) 24 W /N2 MR L 20 i B
th— M RN RE LT 4E R AL 2 DL (1—
4) - B - D - MEmEAMEI L EHEE AL, @it C(0)
-2,C(0) -3 M C(0) -2,3 % H o - L - Wk
BT R AFP R IBCACD , [N 5 A7 — (0 P B RR AT
ABRSE A R 45 T B R R M5 g C(0) -5
fi ko AX FEZMTF/NE R e K | 3
VAR AT 5 S BB, I HNE ST JRRKF R 7 45 B S5 1
Prh s AR E . AT AX EEM T IER
JRAEFL A AR EE A3 JZ (aleruone) Bk Bz LA — 26
AW CIn oK) Wshse s, IAVEDI RS 5 bl A AN [F)
SRR AFETAAY P, B AX iR

W Fs B EA:2016 —-04 -27

EEWE - RN VERHIFBE P F ARl 55 2% 4 1 (2X1506)
YEETE N BN, 1992 4E A 2o B E AT SR AR

WIRAEE R, 1972 AR A I3 1 4 FFE R

i, UGN TR o /INEE B R e 5 7k
22 (AR 2 Hh s AXC 5 i T R R L R
L, A AX BRI 60% ~70% (FERMIRE T
AX F R 40% ) i HE R ROVR FL Al H S A AX
B 20% ~40% o AX BATIEZ D RERFIE A A
PR R A R AT VRO SRR FLAETR) R E T R
FRRE I LR AR I v fIEL [0 1 | 4 455 B /K- e
SEATENE AR IS IS 85 S ) L R
Tk Lo XU S5 DT RE , [ Bt S A 7 A 4 AR G ik
IRRARER EE R LS R AL 5
BIRFRIN) 12508

AX 73 K E BT HL A A SR (WEAX) FIZKAS
FEPEBTRLAAA S (WUAX) |, Horp WUAX 2 32 20
oy AEANMUBE P SRR AFYER EH LB - R
Bl o> LIS A AR SO B 1 4, 249 o7 AX S Y
90% o HHLT, E N e AX SR Al AL J7 i 2 2t




BRI $24 % 2016 F 555 5

RERNNT

TR B FE TAE , A0 45 /K SR Al 27 1 5 $R 1
IK SRR LA B LA BB EAE . AR SCERR T 45 Fh iR
BORmaifb 7o AX RS R 52 ), I 045 T 45
RO LSS, B 7E N AP AX B FF & R A2
g S
1 KIEEUE

IKARBUE S0 B AX fe ol ik —. KR
PR A NGl 3 TF 32 3 56 o) g UL K T Y BB 22 R AT K
P2, R IORNR L R ARTR R BRI X AX 5 3R 5
Moy, Z5 5L RO TR IR FEAT[H]) 2 h R E 60 °CBHK L
SR  AX B3Rk B i N 1.78% , I 48 7
R 0 ] X 75 R A K, Gangulit™ 25 A fF
FELA/INE R M R, ZE LK EE 1210, &= JEEHE 90
min 255 R HEEC AX {5 A i OB B BR e
65% LEELifL DITE AT AX, AX 15 °40.43% , /K
YERPEBGA HAT o8 T0H M BR 15 AT 2 NS
P o (A & T AERIARESTRE AX 15 401
BEf HAB Y R 0SS A, AX AR, IR
TSR 5 B TR PR 2 A 3 5K SR UM 45 &
W45 AX o FRAR RAIX AR S A 5 % Bk Bz s e 1ot
40 HTfi Ry i Je R ORI R B i A T S AL B S AX
TR A 5 R F B AR Gead AT A Ab BRIA Ek B2 AX
%A 1.59% , 11 40 HIffE4REE] 1.93% , B
PRS2 3 2. 17% , kI Ak B0 {ufi 15 3 4 v )
2.11% , = Fpatb oy XA R B B &2 7, Y
15 TR AT b R
2 LEBEFREGE

AXGHFE UG AR SEAT TR, — K
AN HERL R IAE AX 3R B FE b, $2 B AN Y
BRI AX HAT R 09 1, i HL 205 B e
SLHIVE T, s 1 1k FH ORI 70 AR M 771
2.1 WAFREGE

Bl 70 LA T 224 AXC 5 4 it e HL A 4 1) i e
FVEE , BERIOKAR 274t B 25 B RR TN & I 2 i A
FINT . A SCHRAR T8 AR B PR B 70% B AX AT
PARECY S W FROBRIA A 1A Ba( OH), \NaOH
KOH /31 Ca(OH), 1 NaOH (& H,0,)., H T4
FhiaFE T 40 i B R AN ], DR e 4 B AXC &SR
TETEAR K ZE S, MU FN Ca(OH ), ¥ 7 %) 240 i B ik R
FREEEUIN, X AX H2 O 58 42 s KOH 35 57 48 B 25 5
AKEER B T, 5 B8 3 7 6 9 I £h b B 4 A
Ba( OH) V&7 LA R H i i v bk, i T Ba® " E%
S YHuRE Y B — R VE R AN TR AN T
Ba(OH), /4 5, 38 1k 2500 R 25, ] 19 21 55 4 v (1)
AXP SRR Ba( OH) , A, JE S ab B SE B, HGE
AR SR, NaOH 75 7l Tolk A 7= 8 AR,

FCAM AR, SR [R) 46, J5 SR alifh e 4 1) TAF &
BN, B P A0, AR W b R A AX BRI
;& H,0, 1) NaOH 5 1 $2 HH , H, O, 7E B P A Jit
o BT BR AR ZE BMEHT, 3 m NaOH Xt AX
PEIUSCR , WA P AR B AX B @80 25,3
AN H,0, 25 KR FE K AR B ]

H2#4 " ] NaOH M A1 Ca(OH) , 37577 /N
ERR PRI AX, IR, 4 fF CEEDUVE, BR AR
H JER SIS RREH ™ 5o 45 KK W] NaOH 5 7] 2
ISR N 8.02% , i Fl Ca( OH), 7 I RIS F Ny
4.43% . 225 WA A Ca (OH), | 4 Fll Ba
(OH), NaOH \NaOH(H,0,) .Gkt H 7K 5 AR
VRIS BREE (1 JER /N B B v AX SRR, 25
B ARG AX 775K A (A Ba(OH) , 42
BAGREK, I8 3 14. 3% , Hk NaOH (H, 0, ) 15 %
3 10. 86% , NaOH 753 10. 22% . H #if, Bl H2 FE T
AT LA T [ — &0t AX Gl Bl asiIx,
AFIF R IR B R IR R A ML, X
RS 0 e R AR, R T ol A 5 — ik
BT Gy e R 2 v BT B 5 AT AU 4 o
2.2 BRBEFIREUE

PR U AR AT AX o5 — Fi Ak 24 7 77 42 Bk
Xu' "4 NBFFE e HE G 85 °C HRHUAS ] 4 h g
KT o BRI & iR/ K (65/35) , £ R/ 7K (807
20), ZR/7K (90/10) , B fig/ 2. R/ 7K (20/60/20) ,
HIR/ LR/ 7K (30/60/10) , HI i/ 7K (60/40 ) , FI
fi2/ 7K (60/40,0. 1% HCL) /RS2 BOR X 2 75 AX 1%
R, 450 FRW . R/ LR/ 7K (30/60/10) fE
SEIGRIE 2 27 445 R Bl = o 29. 6% (i
FET ), Horp AX & 78. 1% . P A Bl
FIOREBRIFF ) SRAFIY AX AFREAR, 433 H5. 5%
F18.6% , KA FHER IS A 23 3145 = 7 581 AX, 2R
T AN SR P R A IR v AR A B 0, 3 43 AX AT g
PR AR USRS W OF L g T LR, B
il AX F3%,

3 EREGE

H i, ) 1 70 R 5 B B AX i ke
PRI . ARRBEEE /3 25 AX SCHER B2,
oyl -8 - (1,4) - REWEEH N H H, ERe
FIREA M 45, BEDLIEBR R B — (1,4) — i
It H B A0 RE PR Z5H b, B WEAX 7= AR &
TR TRUAR B UL SR AW AR o A 132 4R B 4
WUAX, A [R) 4 SR AN [) il ol 700 A0 120 2 A
X AX AR SR AR AR KR R, TR S A7
INFZER R AX il T2 PR R E g i kA 1, R
TWRIENE IE S e AL A R L2 A, ST




RERINT

RHRERER F24 %5 2016 F 555 5

M e B (B[] (R 2 A pH 5 AX 453 (1 1E 32 [H]
JARERY A5 7R EE 60 C (i [E] 3 h i 0.75%
(M S5 B, o/g) pH {8 5 W3 HE K, 55
15.28% , B iF S B 45 S 5 LB AR 45 . Aguedo''®
G NVABRTE Ry £k K A JrURE, E A 2 AT 7 AR 2R
WH BB A NaOH YR AL FEXT AX AR 52, 45
TR B 55 C i 24 h J5 , AX 15 %K 4. 3%
(AiBRVEM THEZZ £ E ) , & (17 68.9% ;0. 44 mol/
L NaOH 25U AX 8% % 20. 8% , &t N 57. 5% .
Alonso' " 45 Hi R AX 1534 AT Bty A7 1E A
£ 2k K SRS T ] AT O B ) 70 R A
KA. FIAb, 58 2 K SR B i 45 5 FL At it (91 4n
LT YE ) REASIR S AX 135K . E. Escarnot'™ 45 A
TR AS ) s ol A S N DDl (0K A B RO %
AN BEIAEE R SR A R R At i A
A B RR ) SRk AF4E R Ok A BT
REG) AR ERER R . 45 3R AR 4 K ] 42
i AX 5% RIS INEF 4 K i AX 15355 38. 9% ~
68.6% , RINLT4E ZEEH N 62. 6% ~T4. 8% . A fE
M TFEF4E ZEEAE 08 1 L A0 M BE B — 45 SR B HLFT R
AX 5 B - FRpEZ MR B, BEilCE 2 AX
4 HAEEBhIRENE

N T HERE AX SRR, S R R E 2 1E
N —FIRTAC B T2 912 B, e A 2 R
e BT RE TR B G A B
4.1 EREBEWE

AWy ki A i R 2 VRAL PR S TR R,
FEURRMERRE , AR LS9 R S Rk
ARSI 23 IR O s TR B 4 D 24 A 7 A AR 220 )
J5T, AT - 21 4 28 R SRBE 70 2R 8 h ok 3
OYEPE ATRRARAE L R AR R E M
AT I IA] T8 RS 9 JBORE R/, Sun P S8 N g 2
FETE 200 °C T 43 BIZE V5 B 0% 10 min F1 33 min, 7E
220 °C FZERMERE 3 min.5 min 1 8 min Ji5 , F-F)
2% pH 11.5 ByFgat A LS TE S0 CTALFES h, 25
R RS2 UL P S 5 T8 SRR
BRI BRI 2T 4 37 B A fb A B R A T DR
B EELF YR 77. 0% ~ 87. 6% , Horp 2 47 4 R
BN 38. 7%  EAE ZE OB W o B 4 SR T
A SCEEARGE Y 2RI U B W A, AX
PG, (HIEVE DRI AX 1 —FPET b BT 15, 47
FLUA PR B A TR SRR AR A TR T A RS
4.2 HEE

B O A R — i A B 5 1 S0 00 7
LELIRIUNA Bk AX, Leslie™ 28 AWF5E T
TR Bk M 2% 14 T BUIR AT 8% AR 7 22 B RN 22 Bk

AX IFHET TR R (R 8 B 2 2e 3 2 A AU 2
UUHE) o TESTHEARFFHE 3 2y 150 v/ min, 1% 126717 i &
h 50 °C,Z %k/NaOH 2hy 2 I 3R B HLER 9 i A7 4
WrJa  AX PR30 24.3% i 13.9% , 5 ST
TEAH b AX A5 3840, gl B2 AR, AT RE R T 457 R 15 2
SRR E LA O B (R i, RRR S AR
YREY, mARE g Wi A E AT (B
FRTETRIA 23 B R XA, DR 2 B sl el 46
NWFFE R 7K Uk 14 /1N 22 22 20 A0 3% s Ab 38 H  , 7E
NaOH ¥ &£ 4y 0. 16 moL/L., /E FHIL EE F S [1] 43 31 4y
88 °C 120 min, H,0, ¥ K 1. 5% I, B o] A M AX
THAEAIAF] 20. 89% . [al f H AL 1 % R 5045, B A
BEFTFORUEAT £5 FEALAT AX 1532 0 52w, 45 R R W
ZREAT R G AX 15582 FUBA 5 R 2.5
o T3Ah TR R WY, BE S5 F T, 5 e AL B AT DA 45
FE RN AX R B TE], IR AR R ] Y AX AR R
AR FRFRH B 2 o Zeitoun* 25 A 4K
UIEFT 5% He 8 B 10k EL AT 440 e (R B EF ) R ATR K
TR, AR R — M AT AR T2
4.3 UKHBENE

TEFEIBCSE 50 v ) P G A T 4 e i BB ]
It H AT/ MR R AR, 5 1% Ge 4 Uy A L
945/ 10 157772 Rose ™ ABRERRE A JEM G
R 5%/ N353 A 207 N i 1 2 N T o o
SRFEIHAE 180 C Ak 10 min 8% 200 °C {3 2 min 4%
TR AX ik EHE A{E N 50% . Obermeier' ™! 25
A G B 4R 23 0 76 AN 7] NaOH 3 i, AN ]
IFTA], AN [l i B T A BRZZ R, B 4000 AX AR 32520
45 3R], 7E NaOH YR 5% |, IR B 140 °C Al
TR s [A] 10 min B, AX 75 3855 3 i KAE 15. 8%
(HER TR , &80 73% . S5E5 M
DA EE, B RO A B AR R 4 4 1 S BB 18], 3 HL
A FECAX 1 Z o, SR AT BE TR O
T A B gt R AR AR Al i 75
TR TR AR PR, (H2AA SCERER W, FE X Fh
H KR &7k — SR R o, IR O 75 2R
il Al AR
4.4 BEKEE

PR VA — IR A A W By i, e R A
TR A BN R R . ERTY A
ST TR 7S A O E i R B Bk b 1y AX, SRR
B FE JRURLA B2 5O o/ L, BRI 6 4.5 o/ L, 4R IR JE
50 °C , fifffi et [a] 70 min, 887 I3 180 W B Ry ffd:
ZRAF, PP EIR 142.6 £0. 17 mg/g NEAEHK, kil
21 RS T R P U BB R B AX [ 5 NaOH
W SE 0.3 mol/L\H,0,0. 5% , 73 J3l| Xof Je 7 b ] | 75




BRI $24 % 2016 F 555 5

RERNNT

i BHE LT R R A . 45 3RM, Bad HY
R[] 20 min, BJ#E 500 W B ok 1: 30

BF, AX 15560 13.58%  fH 7 2 R I A2 7 1 1]
AE, AT HE T A BOR BT UIE R K
B E) 2 SO Sr F 2 h b 2= s b 2, BRI 2 i 12
R,
5 4k

T I 2 TR BRI, BRI BB B 3R IR 15
B AX g THEY, Y S A e ENE
FIBT Ve AT R S5, Q0] AE SR IS R iR A R 4l
W AX P2 E TS T KRER., F28A
FEE Ak B A R0E | SIS UTVE B
B, B GRIHERRTER AR BRAR TR

P HMBER EE F 2y S 15% ~22% ,—&B4)
SFEMS SR A, 78 AX R B LB, 5K
e e RS [7) ol 2 28 1 0 B v e K A 2 P
Alclase 7K fifg 25 A BGEAN G VE 2 1 ) BIF9E 00 /N2 2K B2
BT ARROR . 5250 3R WIBC M 2R 1 6 1 0O B
1, Alclase 7K fift B FABRIR 22 o [ B 7k 16 D6 F1) 6 7
Vel B BREE (1, B T AL RS B[R] 80 min 5 1)
F300W BB LE 1212 2504 F , S sk B b
N 3.2% o BRGSO i R 1 AR 1
ISR 53 8 P AR SR R, 45 SR At U P R R T IR
BRI 25 A I ST He A Tt i - % B
Ff PR 0 AX SR IR i v B 1 T R R 15
Wi, 25 S« A 5 Ak W BRI A LU B
BRI, AT 5K 76.20% (B 55 R B Tl A4 7
o, R T AR AS AT 2 R AR R TR
) S N OB LR AR B pH TN 4.5 S5 S e A
DBRER o HFED 2 SR AR B0k 20% |
50% 80% 1 £ BEXT K B2 ELAY AX FHK 42 B AX
HATIB A UTTE S/ 90, 25 RE W] : FiE CBHARFR ST
g, B R A b, AX B R, 2 AR
SYECR 80% f Bl AX FIKHE AX & &3 i =
Sy 87.42% F189.37% , ik 5 KA

TENS 5 AN RE B A 10% ~20% | 2215 2 TE Ky
J5 L, BRI dE b AX 2 [ TR 40% 7,
G, R T ARAS R Al B 1 R SR L R UE B A2 0 5 B B
H R, B3R M3 10 07 V6 A i A i o I 2 98 )
FHUE 53 T TR A3 6 A2 By A P /N T o B B 25
W RGEE ™ 3 1o R B TE A, TR AR B R 0. 5% L
o JAZAM S AR b T3 ORI Tk,
FHIRGH (200 H ) FIAK G AT A RLBRVE K , HL 5L 50 45
FEHH N 25.9% 3] T 4.2% , Mario Aguedo* 25 A
T 3 K PR I 8 T A SR TE A o

KRIEFE S AX DU PS8 (0 T8 XA, A B

PN AR TR WU A o T A AP B P — A B
212 M. Bataillon"* % A FI] FH Uk 2 4 B R 2
BRAR S # T AX 4L Hu I Wen ™ 45 A 3]
OB AR AL FRRE S TREAC I R 454 SRIRIE™ Ak
H, O, nl fie 4 i BE VA %, A M TR R R AR g .
AHGEFR H, 0, FIE SRR H B BR A 5T 2% A SR S
I IRNAR AR o, I ELE T s o7 79
FHBIARTU 258, T RER 1] o [ p S 238 A
HERABTZR X AX RBOFIC M . H FIIF A UEW]
BRA BRI i m AX AR A B K

6 RE

FURT, JT % AX 258 I 4 FE ) D BE I £l e

e AR AR I R WS (e A A — D E TS

Jila) o AX SO I BB ST e L R AR P Y 2

el o RIREH AL AR BHEBCRIVLAA B fe i e

SN T AX A AR AX BRI R

B BRI R AU B BA S R R L H

HT T BAS SRS 2 4 TR 58 A6 [ REUAR AR IO T Tl

AR s TR A AR AR, (E T 5 HUBCRE B i Al

IEFNEARSE & 02w AX 133 PR DDA B 1

AX PRI, Horh 28 O ik 5 vk 2 HoA

PGB R, 35 G Tl AR ™ o SR T IAT Y $2 K

LR FEER R T LA AX 1558 4l J2 S f8 bR o $2

WOEEA TN T AX 254 DO RE R Rl A5 1 1 A2 A F

FOLARMS o I, FEARRAY) AX BRI k0T

PO ARV L PR S Y E @ NN VI K B s & ST o

AL SO RS &, — AR PR IE AX 7338 4l

PIRTER T, 456 AX 254 IHRENE L2553 P 2 T

L EESLARMURAT S AX TIRE A Z A SC AR 12

i AX M IR R 3 AR E 70 T A I AX

IO P B ity R AU, B o i R TR AN M — B

&L ALRY K ks AX $RBUTIE, (R B AR T

Z ) TR R ARRE R T 10 K

S 3Lk

[TIRBEER , H U SRR PR HL A A SRR T 2 B e [T ).
PHESAR Y ,2003 (5) 222 -23.

[2]Ganguli, N K, Turner, M A. A simplified method for extracting wa-
ter extractable arabinoxylans from wheat flour[ J]. Journal of the Sci-
ence of Food and Agriculture,2008(88) ;1905 — 1910.

[312R3E, T e JFAE RAEHOUr LTI [T ] Lt K22
(B RBRFAR) ,2012,11 (4) :36 -39.

[4] Izydorezyk, M. S. , Biliaderis, C. G. Arabinoxylans: Technologically
and nutritionally functional plant polysaccharides [ J]. Functional
Food Carbohydrates,2007 ;249 —290.

[STTRARR, XM, 2R, S, N [R) BLAb B 122 /N 32 2k 1 BT B A AR 2R
BRI 52 [ T]. RN, 2011 ,36(4) :37 -39,

[6]Leslie Jacquemin. Performance evaluation of a semi — industrial pro-

duction process of arabinoxylans from wheat bran[ J]. Process Bio-




RERINT

RHRERER F24 %5 2016 F 555 5

chemistry,2015(50) :605 —610.

[7]1. Janker — Obermeier, V. Sieber, M. Faulstich, et al. Solubilization of
hemicellulose and lignin from wheat straw through microwave — assis-
ted alkali treatment[ J]. Industrial Crops and Products. ,2012(39) .
198 -203.

[8 1 85 ARBTh i AR RBE Y vk S [ D] JE8h - VLR K,
2012.

(9T BN /INA2 Bk B AR SR A B0 SR IBORG i) S LD REPERTSE[ D] 2R
Jeall R ,2007.

[10]Cyran M, Courtin C M, Delcour J A. Heterogeneity in the fine struc-
ture of alkali — extractable isolated from two rye flours with high and
low breadmaking quality and coexistence with other cell wall compo-
nents[ J]. Journal of Agricultulure and food chemistry, 2004, 52
(9) :2671 -26.

[11]Bazus A, Rigal L, Gaset A. Isolation and characterization of hemicel-
luloses from sunflower hulls[ J].1993(243) :323 -332.

[ 12 ]2, /N2 Bk B TSR AR 4 20 o o 4 R P B B S RE R L
FLD]. 8. LR K. 2002.

[ 13 ] 2525 O [RI WA BRI Xk /N 22 25k B2 K AN V8 P BT 1 AR SR M 4R I
RORB LLBATFEL ] o EAR 714z ,2012,28 (21) :272 - 276.

[14]F Xu,C F Liu,Z C Geng, et al. Characterisation of degraded organo-
solv hemicelluloses from wheat straw[ J]. Polymer Degradation and
Stability ,2006,91 ;1880 — 1886.

(15 ] akmeis, JAZ M, AP K BH S e G5 xd Z2 kb
PAARRBERG R T 2000 T]. £ aFRh#,2008 (11) ;141 - 145.

[ 16 ]Mario Aguedo. Christian Fougnies Michal Dermience, et al. Extrac-
tion by three processes of arabinoxylans from wheat bran and charac-
terization of the fractions obtained [ J]. Carbohydrate Polymers,
2014,105.:317 -324.

[17 ] Alonso J L, Dominguez H X, Garrote G, Parajo J C,et al. Xylooligo-
saccharides; Properties and production technologies. Electronic
Journal of Environmental [ J]. Agricultural and Food Chemistry,
2003(2) :230 -232.

[18]E Escarnot, M Aguedo, M Paquot. Enzymatic hydrolysis of arabi-
noxylans from spelt bran and hull[ J]. Journal of Cereal Science,
2012,55.243 - 253.

(19 JEE . /NG Bk B P AR A S U AR R 5T [ D] B e v\ —
4 B K. 2010.

[20]X F Sun, F Xu, R C Sun,et al. Characteristics of degraded hemi-
cellulosic polymers obtained from steam exploded wheat straw[ J].
Carbohydrate Polymers , 2005,60:15 —26.

[21]Glasser W G, Kaar W E, Jain R K, Sealey J E. Isolation options
for non cellulosic heteropolysaccharides ( HetPS) [ J]. Cellulose,
2000,7(3) :299 -317.

[22 ] Avellar B K, Glasser W G. Steam — assisted biomass fractionation.
I. Proces considerations and economic evaluation[ J]. Biomass and
Bioenergy, 1998 (14) .205 - 218.

[23 ] Leslie Jacquemin . Performance evaluation of a semi — industrial pro-
duction process of arabinoxylans from wheat bran[ J]. Process Bio-
chemistry,2015,50:605 - 613.

(24 1 5RIEHR, EHEF-, JEI =M, 5. /N2 Bk B BT A R R $E T2
FAFALBIFEL )] B4, 2008 ,22 (1) :60 - 64.

(25 15K e 8. /N 5 22 B v Bl 7 A A SR W 1) i 3B A= B P O R
[D]. gl K 2. 2007.

[26 ] Rawan Zeitoun, Pierre Yves Pnotailier, Philippe Marechal, et al.
Twin — screw extrusion for hemicellulose recovery: Influence on ex-
tract purity and purification performance [ J]. Bioresource Technol-
ogy ,2010,101:9348 -9354.

(27 ] B, 5 0. U Ak B /N 2 4k B Wt vk o] JBUAG SR A B 1) 52
W] S EFsE 59T & ,2010,31(4) 150 - 52.

[28 ] Elisabete Coelho M, Angélica M, Rocha Jorge A. Saraiva,et,al. Mi-
crowave superheated water and dilute alkali extraction of brewers
spent grain arabinoxylans and arabinoxylo — oligosaccharides [ J].
Carbohydrate Polymers,2014 :415 —422.

[29 ] Devin J. Rose, George E. Inglett. Production of feruloylated arabinoxy-
lo — oligosaccharides from maize (Zea mays) bran by microwave — as-
sisted autohydrolysis[ J]. Food Chemistry,2010,119.1613 —1618.

[30]1 Janker — Obermeier , V Sieber. Solubilization of hemicellulose
and lignin from wheat straw through microwave - assisted alkali
treatment[ J]. Industrial Crops and Products,2012,39:198 —203.

[31]Vegas R, Alonso J L, Dominguez H, Parajo J C. Processing of rice
husk autohydrolysis liquors for obtaining food ingredients[ J]. Journal
of Agricultural and Food Chemistry,2004,52(24).7311 -7317.

[32]Jing Wang, Baoguo Sun, Yingli Liu, Huijuan Zhang. Optimisation
of ultrasound — assisted enzymatic extraction of arabinoxylan from
wheat bran[J]. Food Chemistry,2014,150.482 - 488

[33 JSRAREL. /NA2 Bk B BTz A A SR 9 ) 98 S 4 2R iR PRI SE [ D ]
srEOl A pE. 2013.

[34 ] BT , B BRF-  BOK AL, AW 2B U7 B O e Bt L] o
2 55,2011,22(11) : 1053 - 1055.

[35 ok /NZE Bk Bl A SR ACBERYBFSE D] YT Rg K2, 2008.

[36 1 BRIRGE. /NFZ#K 1 IR AR I A o ) 3 BORBEFE [ D ] AR L
Rl K. 2006.

(37 JHBmHE, 5 AR B, 25 AR ¥, 4. /DN A3 KV P B o 4 AR SR AR 4 B
TR R R BEBR ik B RS TR Tl R A A AR (SRR
M) [J].2012.33(3) .24 -27.

[38 ] Sumei Zhou,Xiuzhen Liu, Yan Guo,et al. Comparison of the immuno-
logical activities of arabinoxylans from wheat bran with alkali and xyla-
nase — aided extraction. Carbohydrate Polymers ,2010 ,81; 784 —789.

(41152538, Wk SR, /N 32 2k B v 150 23R 0 1% 2l Ak 4 9 B 20 1 4 #
(1], T T4 ,2002,21 (4) :323 - 335.

[40] Aguedo M, Vanderghem C,Goffin D, Richel A, Paquot M. Fast and
high yield recovery of arabinose from destarched wheat bran. Indus-
trial Crops and Products[ J]. 2013.43.318 —325.

[41 ]Mario Aguedo. Christian Fougnies. Micha? 1 Dermience, et al. Ex-
traction by three processes of arabinoxylans from wheat bran and
characterization of the fractions obtained [ J ]. Carbohydrate Poly-
mers,2014,2(105) ;317 —324.

[42]S Benamrouehe,D Cronier,P Debeire, et al. A Chemical and Histologi-
cal Study on the Effect of (1—4) — 8 - endo — xylanase Treatment on
Wheat Bran[ J]. Joumal of Cereal Seience,2002,36(2) ;253 —260.

[43 ] M. Bataillon. P. Mathaly. A. — P. Nunes Cardinali. Extraction and
purification of arabinoxylan from destarched wheat bran in a pilot
scale[ J ]. Industrial Crops and Products, 1998(8) ;37 —43.

[44]Hu Z,Wen Z. Enhancing enzymatic digestibility of switchgrass by

microwave — assisted alkali pretreatment [ J ]. Biochem. Eng. J. ,

2008,38(3),369 -378. @#




