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Steam Explosion — Hydrothermal Extraction Process of Feruloylated
Arabinoxylan Oligosaccharides from Corn Husk

Xiao Weihua Liu Li  Zhao Zongge Ding Kaili Zhang Hui He Yinghui Zhang Nan
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Aiming to achieve high-value utilization of corn husk, a steam explosion-assisted microwave
hydrothermal process was employed to extract feruloylated arabinoxylan oligosaccharides ( F-AXOs).
Process parameters were screened by using sugar concentration, sugar yield, and degree of polymerization
as evaluation criteria, and the antioxidant and prebiotic activities of the products were investigated. The
results indicated that short-duration, low-pressure steam explosion pretreatment significantly promoted F-
AXOs formation and increased oligosaccharide yield. Under steam explosion conditions of 1.5 MPa for
2 min combined with hydrothermal treatment, the F-AXOs concentration peaked at 11. 56 mmol/L, and
the total oligosaccharide yield reached 76.11% . Mechanistic analysis revealed that steam explosion
pretreatment effectively disrupted the hemicellulose structure in the cell wall, promoting the degradation
of the amorphous region, thereby enhancing oligosaccharide elution. Functional evaluation indicated that
the steam explosion — hydrothermal products exhibited antioxidant activity against 1,1-diphenyl-2-picryl-
hydrazyl ( DPPH ) and 2, 2’-azino-bis ( 3-ethylbenzothiazoline-6-sulfonic acid ) cation ( ABTS™ )
radicals, demonstrating strong antioxidant activity. The rapid rate of short-chain fatty acids ( SCFAs)
production during in vitro fermentation confirmed that this extract possessed excellent prebiotic properties.
In summary, the steam explosion — hydrothermal process effectively increased the concentration of F-
AXOs without the need for additional chemical reagents. The obtained products exhibited good antioxidant
and prebiotic activity, providing a theoretical basis for their potential applications in the food industry.
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22K &5 (9 HPLC I 5 JFC e BOB% A v 1, 6 935 ) 49
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0.04 ¢ KH, PO, .0.01 g MgSO, .2 ¢ NaHCO, 0.1 ¢
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240C F & 4% 3 min, DL N, F 8 <, Wi # A
1.6 mL/min, FIDJEEEJEZE 280°C , 4> i Hhik ky 35: 1,
1.4.4 T A ME

PLT v oK e Sy o), 5 T 00 0 25 15 3 %) T Ak
PRAAE VRIBR—K IR B F-AXOs T. 25 Ve B I8 51
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1.5 HESH

S5 K e LAY = bR fE 25 R, Duncan [
FEHEM TR YE . Jr 25 FAH G 2 SPSS
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[A) frzs o &1 La Ib X HE 34 1 AN [ 90 I 5 4R
J IR [0 65 30K B2 500 WM 77 ) vh A F F-AXOs (1)
W, WA Ta fros , PR FEWEE] 24 2 min W, 1.8 MPa
) FA WEZ R E & T 1.5 MPa(p <0.05) , KM & Ik
AT FA B S DRT RE R TE R PO Y i
i R K 2R B B K B, 51 Kk HOR i T
Y 55 K 0 BIL BT R RS, R A LR T 4R X A
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07152) 15(5) 1.5(10) 1.82) 1.865) 1.8(10)

VRHEE F7/MPa({# HE i [A]/min)
(a) FAYRFEE
B i { SRwE

20¢ B EEAK g 28
= el 22l
2 S 20l
igi( 12} ’QE
i 15
=gt B
= =10
%
= 4 sl £

0 1.5(2) 1.5(5) 1.5(10) 1.8(2) 1.8(5) 1.8(10)
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=
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O R (g L)

07152) 15(5) 15(10) 182) 1.8(5) 1.8(10)
VMR 3 /MPa( {3 F B 7] /min)
(o) BAVERR RVRE

a

R G TE

0 1.5(2) 1.5(5) 1.5(10) 1.8(2) 1.8(5) 1.8(10)
YURRFE H3/MPa( {5 F i ] min)
() R SRME B R

1
Fig. 1
Gyt TR AR B R 4 S AR RO I R B T 4 I i
N, BB NG T B A G W IR T AR R 2
A FA BB, MR S8 1.5 MPa i, ZE K £
H B ] 9 R i 42 T FA MR BE (p > 0. 05) 5 1 VAR
7129 1. 8 MPa i}, FA ¥ i 72 (& I B[] 28 2 min B 35
B EAF , B 2 P B [ A T R B, X U BT FA (Y
PR kS O AR K A 5 R & A e I
1M v R e B Ak B A R T FA BRI
WmE 1b frx, 1.5 MPa {£ £ 2 min B}, F-AXOs
WA B g RAE (1. 48 mmol/L) |, iX R B 5510 T
5o 2 2 S 25 B 1 BT B R S 4 45 LA AR BR 5 M I
PRIEHS ], 1. 8 MPa J& J3 Xf W (1) F-AXOs ¥ Ji 3% i
i F 1.5 MPa, H 3E K £ FE B B 258 A 3 $2 Th ik
BE(p>0.05) , [R5 R E U] & 5K a4 #A
FIF F-AXOs 1 B ol 24 i, FTIR 43 87 o itk 42 it
T AL R s R A5 1736 em b g B R AE
58 B AR, B R TR YRR 51 R T B A R e by 2, 3
M-S 5 F-AXOs 3 i A5 A 4R R B ) R, & La JiF
B FA MR 5 TF 3 EIE T X — &, BT8R R
i e 7 2 2 B B S 0 FA A8 IR B AS
WE Lo 1d 7R, B 78 R 77 34 i A48 e i
() HEE K YA VA 77 ) v ) BB o A T, 2R ]
R B0 F VR S A AR A B 2 AT SR o R K A Sy B
FE e R B A5 R IR RO VR B B E R T (p <
0.05) , XU F = JE 28 VAR T 2 2F 4k R 1k 2 i i
24, K A BN A AR SR 5 SR, K I ) g 1 Ah B
XA SRR R $E TR AN B2 (p >0.05) . [A]

0 1‘5‘(2) 1.5‘(5) 1.5('10) 1‘8|(2) 1.8‘(5) l.S(IIO)
VMR PR J3/MPa( {3 B [ /min)
(e) IEERBEAL R

BB Y e B A58 R

Concentration, yield and degree of polymerization of steam explosion liquid products

0752) 1.5(5) 1.5(10) 1.8(2) 1.8(5) 1.8(10)
VRBRFE 3 /MPa( {3 B [ /min)
(O IR AR

— MR s T Ak B ) HE R PR e P T] ) 400 E A 4R
o WA W TP AR SR R (p < 0..05) , 3 AT RE 2 i
TR TR I 18] 52 060 A 5T 6495 125 B2 R 27 4 3R Y e it
T IS VR A BT A S 4 3 AL, T K RS AN SR 4
R AL D o (F AR S S I [ 0 S BOH e i
TR B SRS R O A BN 2 R 1Y
WFFEAE RAR [, 3 AT RE i DA A e 4 I ) A9 2% 0488
FECEL R GE b LML R, SO IR &R
(I TR J3E T 85, T K B PN 14 S R 45 R B IR , 5|
AU TR R BB Y 5 R o A O A OB RE ( £ 2 R
BT R A B OB ) SR R SRR
W], 90 25 fF 0 1. 8 MPa 5 min I, #0404 b (K 2R
il e 2 1K B dre KAH, I e 0 15. 86 g/L

Wik Le Jron IR 1 1.5 MPa i RSB B
RN 4. 15% #5525, 92% 7548 IE S1 0 1. 8 MPa
AR SRE A RN 7. 29% 4215 51 28. 60% , LW [7] —
MR e T A AL 8] 5 2 O e N ) F) S8 4 I SRS
RE LTS, XEZRERN NSRS,
21 4 K it D9 AE A B L AR B B AT R TR,
JERE P G 2 TR AR AL 47 2 R o R
L7 YRR A KRR E R 8 A5 S 2R SRR A
OO AR 7 R CR RS R R LT
WP L TR R R IR AR R IR R R R A
FREAR(p <0.05) X EEIR T ™ EN T T, KK
IR 3o B 7K S 2 o A5 AT SR 3 — 2 2K Ay A B A
BT AF B, AN T B AR 1, X 518 Te Hm i
RS T R B 00 TR . Bk g Rk
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BH B4 Iy ™ o R (R R VRO R ) B KR
BF ) ) T A0 A 1 2 2F 4 3 [ K, I X I 3R M A
AR R FRIHER (p <0.05) , (HIE™Y)
() AN [R) 4 43 TG 5 76 AH [ 45 00 T [R) e 52 30 d A 7
e T E R B[] R8T 22 Il 5 B R 4% T b e
A ) 28 VR B T Ak B ST A8 AR ) 5 DR 1 T R
W i R B, DA A K B BE b 4R 5 B bR 9 10§ 4L
R
2.2 REVAEEXEEER=YRHRAEHAHTH
2.2.1 XRD 4347
AN TR VAR AL R K 2 9 XRD 3 dn i 2 B

NS BURARC AL T Y K ik O S aR: SUY IS I
KR ARG A2k . B 2 AT, oK 28 Ak B Y
X HRZH (CM) T oK Bz 45 b 8 N 21. 24 % 1T 75 48 T Ak
B )R 4 R S R T . X R I YRR A B AL
B T K Je v B8 T 2 T8 21 43 (2 2 4k R R oy
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