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1.1 #el5iRtH

INFEFR B A HAS R R AR A R A R KRR
1L | S = B RPN AT (97 = AN e AN
JL A W P EL T Talaromyces thermophilus ¥1208 7 I
FrAs s it R o-TEA I, AU RS R AT FR A F
Protamax & & 85 1 i , 147 20 1 16 ol 7710 2 ) 5 48] 260 1
UM | BT AR AR | H S A 2 I R AR v
mh, 32 [E Sigma 55 A A 5 [ = Ak el O, E o
Brafi oK CBE =R i A DT 1, 1- 28 32
=RYEZEE(DPPH) PMP RSRRER , b M Rk
HAHRAH,
1.2 UF5iEE

LC-6 Y i i e e R N 28, B AL S8 7 Free
zone 4. Splus B .25 ¥ R 112 HL, 9 [E Labconco 2
] ; Nicolet 1850 7 {8 HL A5 460 21 S S i AL . 2 T g
lEFRAY , Thermo Scientific 23 &) ; 1260 %Y &5 280 ik AH 4,
WA, ZHEE B A IR A w6l M E SR AW ais &
4t , 95 [E Waters 23 @] ; SUSOL0 &I 4714 o, 1 i 1 Bi
HA H AT,
1.3 XWAHZE
1.3.1 EHARENGH L

BB 5 258K BB HE (g/mL) 24 1: 12, Prota-
max & A 8 A A 0 a8 Bk R R 3% , 1E
45 °C R KR TZEEME 2 W, 1. 5% (VIEkE i)
(TR RS I a-TE R, 76 100 °C 2514 T, % 30 min,
TR B0 JE B A 15 50 A K A T 2 o o A5 e
Ky JBEEE R A2 Bk M RE, URRR L (g/mL) 1215 5
FETFKRA , BER N ENSECHIRE 170 C %
TREFE O min, MEREL KRG, BHEZER
8 000 r/min &> 15 min, WKW = —EAEF,
1.3.2 EHARBASOSH

K WAy BUTTE 150 15 2 O AES . 7
1o R 2R JE AR RO B BBOR T in A B, B AR R
MU 3 2 FEAR TR B0 40% .60% .80% F1190%
BRIEAYE, BRABT 4 CKBETHHEEL,
8 000 r/min B.L> 10 min , FARGTIE AT H T4, 15
F 4 FpOR R BEH 53 53 5 FRIC N EXy40 , EXy60
EXy80 1 EXy90,
1.3.3 E2#HAREBASMTYTFREMNT

SHESCHR[ 7], %5 4 Pk B K R BE 4L 43 i B AL

1 mg/mLIFZK 5, T8 50 R0 S 128 35 f8 i APC
K FH 22 0 BE OGO ASC A T B o A, It
SHAHA 20 mmol/ L AHRREAVEHE , T 4 0. 35 mL/min;
FEIR 35 °C ; FFE & 20 pl; (A4 A ACQUITY APC
200 ,ACQUITY APC 250 F11 ACQUITY APC 400( =4
B,

1.3.4 EHKREBAGE Lot T B L0380 M

B AN TR 22 kR AL 47 FF 0, BT
AR e 21 A0 S 1S ACHEAT I A2, 43 i 78 LA 400 ~
4000 cm ™',

1.3.5  EFRARRAE LI RN E

ZIBCHR[8 ], FRIX 2.5 mg KESH T 5 mL 2l
T, IMA 2 mol/L B =3 LR 1 mL, %5 ,110 C
KA 2 h, 25 R 76 HE IR 28 R A TG R MU,
A1 mL Z& K, 250wl ZK i, F5 0 A S5 44
FHLEJ0. 6 mol/L NaOH F1 500 wL PMP-F i % ¥
(0.4 mol/L) ,70 C F /KW 1 h, B H = E R )5,
A 500 wL HCL ¥ ¥ (0. 3 mol/L) 1 F1, i A 1 mL
SR 8, 5 FEAEVA, EEAER3 WKL
T K FHIRUS B9 T 0. 22 wm A BLE 5
JEHTF LA,

AT A A R i VB0 S b U o JFH v 25 R it
ASGHE A7 4G I 43 B, G 0 2% 14 . €53 A S ZORBAX
Eclipse Plus C18(4.6 mm x 250 mm,5 um) , it 8l #H
20 mmol/ LR £k 2% v (pH {8 6.9) - N I W
(PRFREL 83:17) , Wik 1 mL/min, K% 250 nm,
FEIR 30 °C, FERERE 10 WL, 2586 FE RN .

1.3.6 KR ¥EEE AT S RAL

K 4 B R T BE AL 53 o ) BC AR T Uk R R
10 mg/mL [ 7 W, T A 2R 5 i X AC SR 0 3 A 7
i, DNS 3200 5 i A 0 0 38 JEOBE 5 &, I LLIA JRL bk
FrECONTEAT , R SR R R KI5 42 pH (H il
SRS TR T e /R A TR, B X A SR AR il Ao A 2 1Y
AL
1.3.7 Baff =4 i B &g 5T

W 4 T AR SR 2 53 Fae A1 T il Aot 25 A4 7 9 TG i
Jei , W= B BE 28 1A i, W B 8, SRR T
R AR, TR I 2 W, T A
R, YL VOETE): V(ESER): V(K) =2:1:1
FIEFER], VORRER ) : V(I EE) =20: 1 8 EA5F],
1.3.8 RSP EALE M T

1) DPPH - ¥ % fE 1 U . W B 100 plL
DPPH- Z, B 15 ¥k (0.5 mmol/L) 5 A [a] it & vk JiF
(0.5.1.0.1.5.2.0.2. 5 mg/mL) HJ A BBV W K
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RS, HCE B AL 30 min HAWIHRY , 7 517 nm
FHEARA S R B i 2R T B4 W O B LA ) o o ¥
JEMYEAER C(Ve) X IR, W BB (1)
T,

?%%$=[1_<Ai_Aj)/AO} x 100% . (1)

(D) Ay, ZR KA AR RO EE 5 A,
TerK KA DPPH- £ B S i TR A OG5 A,
TR IR VA TR OB

2) -OH HEBRAESIE " K 0. 5 mL AR FBEHE:
SR (0.5.1.0.1.5.2.0.2.5 mg/mL) 5 0.5 mL
FeSO, (6 mmol/L) il 0.5 mL /K47 R-Z B % W
(6 mmol/L) IR &, A 0.5 mL i & b & % W
(6 mmol/L) ,37 C /K ¥ 30 min J5, B I 1 W, 16
510 nmAb FHEGEFRAL ST BV 2 FF i S Y104 T Y6 BE
DIMA R 2 e S B 4 A= 25 € O BEAPEXT R T R
HRFEZ (1) Hemr, A, I ZE R KA i AL =
FE SRS R A OB
1.4 #iEAE

Fr A SEEG A 3 IR, Sk Microsoft , Origin &
SPSS BB H A M , BE 24 R - YIME + ArifE
TZEMIEFER,

2 HRESW

KSR Y 2B B 5 HAR 3 B A O, 41
T T LA 38057 15 HA AN R AH X 40 o FACH
FRIEIURE ARG, i R IR PRI W gt
TETT B 4 FhOK RBE 4 73 ( EXy40 . EXy60 , EXy80
EXy90) , £ AR RBEH 315 F MK K 6. 51% 5. 64%
5.13% Fl 1. 34% (FHX T 1AL #5252 i)
S SRR B A L, SRR R B 2
A LATLYE H S 2 AR5y
2.1 ABEHBEEERLER

ARRBER A7 S5 1 3 1, WA J5 R
BT EZA G TR EE TR RS Lsc iy,

R 1 ORRWERER IR 21

Tab.1 Optimal enzymolysis conditions of xylanase

F 21 EXy40  EXy60  EXy80  EXy90
pH i 6.5 6.5 7.0 7.5
BE/C 55 50 50 50
i A /b 4 2 2 2
JinfR/(U-mL ") 25 20 20 20

2.2 EBUERS
2.2.1 EHKBEHBUAS G HSTIRESIN
T BRSO (GPC) N E 2 B T TE

P 4 R RMELE Sy W B 0 78 (M) B
B)orF i (M) M2 538 REC( My /M) 2530
22, YOEARF BN 40% 5N %] 60% B, M, Fi
M B R 3E 7E S REAR TR BN 60% B, KRR
My M K, 503100 3,119 x 10* Al 1. 535 x 10
2D i SRR SR HOmy, My, A M B4 R B e
I, AREBE BN 43 BTt AR BRE P 2
SR TR 43 B 6 A AR SR 43 3 /0 2 R AR AT
LA A e (R R R R R G 1) A AR P 5 T v ARG
Jo e (K A LA B i e p AT v K B
& REDUR B B B 0, M,/ M 347080 /) | EXy80
FEXy90 1) M/ M ST 1.5, B WA 43+ 5t
WOMEARZE . IS, R 2R O QB R DITE
Tl A A5 2 T AHXS 3 F BT R A AT AE 200 i R BV
A SR 5 T X S 2 40 WUt REUNT 3 10 2 RbEAE
Rl EAAR KT
R A FOREBEALSS T HO 5T RRI 250 e R
Tab.2 Weight-average and number-average molecular
weights and polydispersity coefficient of four

xylan components

Hoy EXy40 EXy60 EXy80 EXy90

My 8.759 x10°  1.535x10* 7.992 x10° 3.818 x10°

My 2.352x10* 3.119 x10* 1.038 x10* 4.536 x 10°
My /My 2. 685 2.033 1.299 1.188

2.2.2 EH RIS 0L E ST

4 Fh AR B BE 4 > EXy40 , EXy60 , EXy80
EXy90 A9 21 4h 56 i an & 1, 4 Fh A B0 4 43 7F
3343 cm ' FFIT AL B A A TE A RS, R A Ak 3R
LR T O—H MIERHR 3052 800 ~3 000 cm ™!
Qb Ay Z2 W 43 F o B 3 C—H 1 4 ik 36
FME e 120 S HE 1 635 em AL MR Wi R K T R
IR RRAE W SO 5 76 1 248 om ' Ab W Wi R £F
YeZ 2 4 £ h C—0 WAL PR 3h; 761 010 ~
1050 em ™" Ab W AL 06 6 7 /1N 22 Kk Bz AR BB A 4y v
A AL R A s 7E 890 ~ 900 cm ' &b W fir 4 36 /R
B-D-ML I B 5 v C—H 728 £ I 3l i W i g, &%
R R 57 RUTTE il 28 19 4 Fh 22 ORI
B R AE B e 11 G e 5 Mk 22 55, LB o 2 0
(1) B 7Y BL A |
2.2.3  EHRARRAE 00 EHELL R AT

O BEDTTE 1 ) B 22 AR SR I SR 21 o0 &5 5 0y
MrULEE 3, 4 Pk AR RBEAL S0 WAL B o f 456
12.94% ~43.78% AME 20.35% ~ 42. 44% B[ Hi 1A
B 5. 44% ~20.95% HAEHE 2. 12% ~12.90% H#%
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Fig. 1 FT-IR spectra of four xylan components
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Tab.3 Contents of glycosyl and uronic acids of four

xylan components

WAL 5/ %
p_— P /%
EXy40 EXy60 EXy80 EXy90
L 3.06 5.86 8.32 8. 00
N 43.78 38.49 28. 11 12.94
BaT AP A 25.65 37.97 42. 44 20.35
W% 20.95 9.15 6.83 5.44
R 2.57 5.98 12.90 2.12
AP TR 3.99 2.55 1.39 2.02
n( BTHLAFIRE) /
0.58 0.98 1.51 1.57
n( ABH)

BEFN3.06% ~8.32% - FL A, 1 ) %5 A 1 R A N
1.39% ~3.99% , % HE T BESR [ A4 S R | BT i
A SR FIA SR, i 2 LA SR B BTz AF1 2 7L R
W, 2 8 A 2 AR TS T T S 4-O- HFY 35 78 4 R S R
PLSEBE AT AFAE . R AT ACHE A9 B /R U (e
FHR R AR B S W IN R E5 4 S Fe | HiZ
(EDU A SR A0 ¥ A A B B I, L (LB A R
WA 7 0 B A, o S BERRAIG P 35 3 WI AT Bl 2
FEAARFL BN 40% HEINE] 90% , BT HiAAH FIAHE Y
FEIR FLAE AN 0. 58 B4 1. 57, Ui i & 2 Bk
S BB, B 22 S AU R BB B TV ok, B S %
KRBV QAR T A 2 H DD
R T EDRAE % (=T IR a7 i s o101 s e 2
14 BT RLAF AR SR AE T vp 10 5 A B AN TRD , 43 G Bt
REASZ AR B A [RI AT 437 J5 £ Bl a7 A7 B R ACH 1) 2
IR HOAE B A 3% e BRI ) K SR, 5 AR Aiff 9 45

— 2, AR AR R BU B OB TURE RERS A
R3S W AN R] 71 2 A B B LU 1) 4 /N 22 8k e R

i
2.2.4 RRIBEGIE = M 0h 5§ & EE ST

SR FHA BTG X 4 b 27 B M 2 53 30017 il
fiff | WeHfigE 7 ) 6 AT 2 3 (TLC) 43 B, 445 2R 4n
2, AR IRMERE X AN [ 432540 )R RE LA TG | T
fEF= AR S R IE . B 2(a) AT BEE
LA B AN BT 1 I, 45 AR SR 4 4 il £ i ik
JEUME O T BT AL, EXy40 20 43 Bl )5 15 3] 1) 34 J5
W &0 BB R, M 303 mg/g; HE RN EXy60 .
EXy80 il EXy90 A ZMELH 43, Bt 408057 51k 178
76.52 mg/g, HE 2(b) w0, M5 EXy40 ARBE
o3 AAME BTRAAE R W R TOHE AR TO8E
Wt it 7 I Fh 285 22 EXy60 A BBELH 23 & A3 AHE o]
PLAAHEFIAR IUBE ; EXy80 F1 EXy90 A SRMEZH 73U
A DB ABERIBT LR, R AR 8D IR SR
Wt 7K SRR AIR IR FR A3 BB A5 31 1) R SR B BT
AL A K TG PR R M, AP R ] YRR
T 7K A AN [) 225 ) R 2L 8B 4 1) AR SRR IS Pl TR
RG2S R SS A NE, Bl S KNS &
i AN YR 7/ T
2.3 EEREARBEMIELFES T
2.3.1 DPPH- 4 rhte 447

Rt A Je A PR SR BB L 431 bk DPPH - /¥ 6E 1 an &l
3. HE3(a) I, BRI 0.5 ~2.5 mg/mL B} 4 Ff
ARIRMLE 3% DPPH - 119 375 B 200 I o et vk 32 A 184
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Fig.2 Contents of reducing sugar and TLC analysis after enzymatic hydrolysis of four xylan components
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Fig.3 DPPH free radical scavenging rate before and after enzymolysis of four xylan components

T4 o e EXy90 ARBEL /315 BRAE T s, i &
WeJE Hy 2.5 mg/mL i, DPPH - B R 355#185% .
Bl 3(b) AIAL, B 5 45 A R B 53 %) DPPH - 11975 B
AE BRI IEAR VAT AR, EXy90 A RBHLAL KSR
JE 4 2 4 T R AE D SR Y, ROl EXy80 A
EXy60 ARBEA 5, (H5KMATHI L, 5 BRAE 180 A
TR, A SCHRAR IE - A SR g B ALK il A SR
PR R A BE RN AR SR A | i A SRMEAH XF
A3 BT REREAR, AR 3BT s 25 s (R AR SR BB S Ak
RESTLF ) Valls 2 BT R W M A BRI BT
AR P BB SR AR R B2 Al N T AR, BT 404k
TGRS A IRRAME R G B A BRI AR, Rtk il
IK SR AT IR B AR BARRT 43 T R AR,

A BE PRI PERRAR A R
2.3.2  -OH Fk#E N 447

BT 54T A SRIEL 315 B - OH I RE ) anf&l4
& 4 (a) A0, R 0.5 ~2. 5 mg/mL A, BlE#
JE VR B ARG N, 45 AR B2 X - OH VEBRRE T 23U
8 EIHR T H 4 FORRBEL 3% - OH IGERACR
FHZEANK AL THARAKE- . 18 4 (b) Al R0, Bt e
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i, - OH I B Vs I 5 #a 722  HAH LU BRI,
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Fig.4 OH free radical scavenging rate before and after enzymolysis of four xylan components
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Abstract; Wheat bran is a natural and renewable agricultural by-product. Among them, xylan is the
main component of non-starch polysaccharides in wheat bran and has excellent physicochemical properties
and physiological activities. Wheat bran is mostly used as a raw material for other cheap products such as
vinegar, soy sauce or feed, resulting in a waste of resources. Xylan was prepared by different gradient
concentrations of ethanol from wheat bran high-temperature cooking liquor and four precipitation fractions
were obtained, which were EXy40, EXy60, EXy80 and EXy90. Monosaccharide compositions, relative
molecular weight and infrared spectrum of four kinds of xylan were determined. Moreover, effects of
enzymatic modification on the in vitro antioxidant activities of xylans were investigated. As a result, the
relative molecular weight distribution of the four xylan components was narrow and the polydispersion
coefficient was small. The in vitro antioxidant activities of the four xylan components were significantly
enhanced after enzymatic hydrolysis. The scavenging effect on hydroxyl radical was improved, and the
removal rate of EXy40, EXy80 and EXy90 could reach more than 97% . This study might provide a
certain theoretical basis for the comprehensive development and utilization of wheat bran and the in-depth

study of the structure-activity relationship of xylan extracted from wheat bran.

Keywords: wheat bran xylan; high-temperature cooking; ethanol fractional precipitation; modification ;

antioxidant activity
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