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Tit 5 1) 7K fige R TR o A T R TP AR A S T 1 7
FGR A AEAE SOV SRl G A T 2R M 22 5%
[/, AT, Ahap Ji g ot b i 22 R Ak
8 SO AT T AR (AR IR B AL | 260k ) | st id
PRI, AT I < TR RS oA IR R, HL
FEAREUREE T BVAT & 2558 7 SDF % &, e = my etk
BRI AR (R34 A, 2 R 3 A 3 5t 5
ASEKEENAL, BRS A 20N % WBDF LR, 1]
R LB, SR P RS, K
BERE AR 4 i SDF & it M 1.49% B F R T+ &
10. 72% ; P. Kanwar %57 B} 5% & 0, 38 F REAb % 5
AR K T K R B B i e SDF (5 Y
PETF R Y 0 3 O T S e R TR Ak 5 5 T o A
WFSE AR B, R W B Bl vk I A7 93 £ 2 R s ik 0 £ v
T 36%, 454 K F13k 3.64 ¢/, H SDF & & &
16. 2% ; ZETE 25 ST R R, B AL R SR ML e
THALRHME & — R TE R 4540

RFAFZE O R B, F Y S Ak ot T $ T+ WBDF
ek vk, B VR b | 8 B T R
SR, A W 2 F WBDF ) 8 — h BE R T ki ek
PET 2k, Bz X A5 #4840 5 Dy g Fe b vl 2
] DG 22 1 R 0 B B, el 7= 0 22 24k ) i D I i 8 0
AR TR IE . ST 0, AT AR G
FrR B AL i PE TS WBDF Y B AL R | 22 4k 3Rk
FNZEFRAAE 1) 8 A8 R, WM A OC &R LU
WBDF B8R 5 S AT & fe it 2%

1 MR5EIHE

1.1 FEMMEIRF

A ER, fi s B O B Dol A FRA H R
L £ T R e £ AR PR A B D 5 OB
XS EE RN 2 B T 5 R I o~ VERIIE (40 U/mg) |
TR IR A IH [ AR &, bt RS R RHECA TR
O] IR I EF (200 U/mg) (1, 1- KL -2-=
TEHZEF(DPPH) (2,2 - Bk A - . (3-Z 3L 2E I
MR—6-fifi 2 ) (ABTS) , LRI AE YR AT FRA A
RO bRy, 1022 sobR A AR A BR A W 5 i
BRmRER 3,5- A K% R (DNS) |, [ 245 48 Al b
A B2 B s NaOH , K ol SOz £k 27 100 A B2

Al JOK S FE KBr, A5 IR J& fb 2430500 T 5 i 45 0
Na, CO, , KT L3 fb 243500 A B2 7 3 HCL, 365 FH
HAEEIRT 5 L, R 24 Ak 2 ) o i A B
Al 5 AgNO, I PEV , 48 M 510 A= W RHEE A R A
Hl o BRERBIARTESL , Hoarialan 2 2 o Hr i
1.2 FEMNFEEES

JP-3000C A= # AR AL , AR T A i T3 A R
AT IM=F500 B A | i M 22 R BE AL AT BR 2
A ; SHA-B BUE R R 35 4% , 11 07 R IR P9 AL a8 B
AR ; CR-400 7Y (8,224, H AR e R Efgik i
JBZA 7] 5 UV2400 BUE AN oot B i, B SE THE
FHEAL S A B2 7 5 Sigma 300 %14 4 v, 7~ W (84
(SEM) , f[# R /R - 85 B/ 7] ; BELSORP MAX
11 704 [ S B ( BET) A, H A& A7 se FR /R A
FRZ\ 7] 5 Tensor [T AU HEL 722 466 21 40563 (FTIR )
A, 1 [ A5 £ 522> W) ; SmartLab SE & X 54k 37 5
(XRD) Y, HAHH22 A H]
1.3 EWHE
1.3.1 WBDF B 2% S Ma 2" ik, RH
Yy -FRA SR EC WBDF, B — 2 i 1) 22 B0k i o 5
40 B BB S 7K m 0 V=1 10(g/mL)
IRA AR BEALHE 25 min, i3 150 HIHEREZT, W
UEHE TP ST — SRR ZE K, T 95 C &1
T AN 30 min, i 1 mol/L HCl IF ¥ Y5 pH A&
5.6 )5 , MATRESBCN 1. 5% ME R a—TE ki, T
95 C 25 F KB 30 min, FRBOAG I g i 28 05, 2
M SE UG IR 2 50 °C, 1 mol/L NaOH ¥ W 15
pH {HZ 9.0 J& , INAJST & 730 BN 3% Bt 2 F1 i
ARSI 2 h, SO 58 UG 725 B, A gl ip
VEERIE BRI, AT E R EREEHE LG
W HICRIE Y . SR )5 FJCK CBEPEV 2 IR, fix
Je FZRIB K e B BRTEK OB, B AR AW T
60 C & T+ 24 h, By i% 52 100 H i, AP #5
WBDF, T 4 CHRA7, &
1.3.2 REEMEZIRE & 4 4% (Carboxymethylated
Wheat Bran Dietary Fiber, CWBDF) HlE W
R IFRITEB ., FREL 10 ¢ WBDF KK
JIA 80 mL (RF43 BN 85% (5 LM, N SCH 4
BIGFRAEAH0) 19 S B WCF 50 mL 1 mol/L 1Y
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NaOH %W, T35 C A& TS 2 h; FIRKINA  1.3.6 #HKD FHmhf@glghig 1)K,

30 mL 0.5 mol/L B LRSI 50 mL 85% £ I
W IRS), T 53 CAMFTR I 3 h Je, ik g, JH T
K OB GE T 2 rp e R R T4, BIAS CWBDF,
1.3.3 BRENE 2% Y. ] Wang 'V 190
2%, R 2 YA A A EOIC B, BRI 1. 00 g A
i, A 30 mL 2 mol/L Y HCI %, W4 7157 1 h
J& AH T 80% LB R FE 73 Uk, L& AgNO, #a
VEW HTC C1, BT UTVE 7= A o B FF il i W T
4000 r/min 05 FE L 10 min, IS ULIEY T
i3 0. 1 mol/I 1) NaOH ¥, {5 B iy v ) 32 3
SH 54 R, R A T HCL i e 15 10T 2 R 4%
NaOH, J&FTo/KH B (AGU ) Jot i - i A HR AR 3
sk, Fi T AU
A:c1 xV, —C, xV,
M

0.162 x A
1 -0.058 x4

XA 1.0 g BERLPIR BRI B9 3/ mmol , €, FiI
C, 4339 NaOH Y9 A HCl bRl i i/ (mol -
LYV, BV, 43900k NaOH 75 W5 AR FR R 37 5 1 FE 1)
HC ARHEIBRIAFRL/mLL, 0. 162 F10. 058 43510 AGU il
FRILIEE /R T/ (g + mmol ™) M AL B/ ¢,
1.3.4 EARBANE 2R L2 E KR
A FRK AR B E Y (GB 5009, 3—2016) M R
PRI E K o3 i i IR R 2 4 [ b
BT E T IE ) (GB 5009. 5—2016) 11
AL AU M A s i R B R R AR
PR PR AT AE ) (GB 5009. 9—2023) [
HA K ik I RLE A B i (B 2 E K
BRif BRI IISE ) (GB 5009—2016) 7 i
SRS (DU 2 T3 100 58 IR 43 o # PR R 4
R SahEEFErNNE) (GB
5009. 88—2023) ""*{lll5Z DF SDF 1 IDF %4,
1.3.5 BENE R OO0 HE G BT A5
FE o BEREMEER 3 NSRBI E 43
SR (L ) O (o) MEEMH (0" ) % T
LI ERES T EE (W) o
(100 - L") +a™> +b**

BARE =

W =100 -

S RUTIHAE" (77 1, FREL 0. 50 g FESh (m,) T
ELODAE T I 15 mL Z818K, 36 COKHRY 2 h,
F 6000 r/min 2514 FEL 15 min, F5 EIEW, FRa
BOE WK GRS BT (m,) . B L E
FIRE i T 60 °C HEF i T M4 2 16 5 J5 R 4 T 4
(my) o #TFRIERKI/ (g ¢7") 0

m, = m;

HKAH =

m,

2) ¥R B T AE Y W FRE 0. 50 ¢
Fedh(m,") TELE (my)) WA 12.5 mL R E
M,36 C/KBYRY 2 h, T 4000 r/min 51 F &0
10 min, 3525 FIH W, FR 2508 5 W0 R 5 ST
(my') . FRIHERMS /(g g7

ro_ r_ ’
m, m,

. m;
i = ,
m,

3) MK 1. 5% G. M. Khan 2512 #9777, FREL
1.00 g #fih (m) THRBH A 10 mL 288K 10 5%
VIR IR V), FIREE 24 h J5 BRIk 5 AR
(V,) o #FGHEBEK T/ (mL - g7') 6

v, -V,

m

1.3.7 BHEBERMENME =% M. Y. Zhang
PRI BULL 00 g BT 250 mL BERRH, 43
JIA 200 mL A~ [A] ot & ¥ B2 (0.3 ¢/L.0.5 g/L #lI
0.7 ¢/L) By # & WE W WL, 37 CH¥% 6 h 5, T
4000 r/min 514 F &L 15 min, % A DNS 2105
TEW T AR BT s vk B e B 7 i
AEJI(GAC)/(mg - g7'),
(C,-C,) xV
R
K, €, C. a3 IR A0 e V- B B 4 W o
£/ (g - L),V R HE PR WAL, m e
/g,
1.3.8 JHEIBEMEEANE % LEESFH
T BT AR R S 2R KR R L 1 9 TRA L
FREFLUE, FRE 2. 00 g FF 511 50. 00 ¢ SR FLIK T
HeE A IR 4D, 1 mol/L HCL ¥ Al NaOH 159
SR pH (EZE 2. 0( LS A8%) A1 7. 0 (B

B =

GAC =

”
J5t
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L) ,7E 37 °C 180 v/min &1 IR 2 h, X5 T
4000 r/min 2544 50 20 min, B IE W, 4 F EH
[ Pt i 7)o T L[ e i, T S B [
W BHEE J1 (CAC)/(mg - g7')

my —

CAC =

’
m

A, my R E R/ me, m, N BT
R [ BT &/ me , m R iR g
1.3.9 HBFREBENNE S%ikEmE 1w
Tk, I AEE S, FREC 1.0 ¢ A4 5 50 mL
0.1 mol/L HCl ¥WRIR G195, #iE 12 h, T 4000 1/
min 58 N EL 10 min, AR TTTE , FIZE IR K VR,
BETE CU R, BT 60 °CHEAH b 1 FREC
0.1 g THEIFHES, INA 50 mL J& & 250N 5% K)
NaCl %9, 182, 711 0. 01 mol/L #J NaOH ¥ k47
W 0% pH HA ML, FZE IR K AR HCL % i
1128 ISR,
1.3.10 HEMEHME SHEAEED L,
FREHURE S R BT AR BT, FRE 1,00 g AL T
50 mL BLAFH A 25 mlL 70% B, IR% TR
A1), F 70 CKIETHEIL6 h, £F 4000 r/min Z514F T
B30 10 min, AR IE R, BOGORAE & H

1) DPPH [ Hy 275 BRI 5 . FREL 3.9 mg
DPPH, H J& /K & B i fi# OF € 45 2 100 mL, HX
0.2 mL B 5 3.8 mL 0. 1 mmol/L DPPH % iR
5], S IREOEINY 40 min, T 517 nm 35K AR G
JERE AP FRTEARI AT 23 B 5E 0.2 mL 4l
KA 3. 8 mL GOk LBEER A A WG A).0.2 ml
Jok W25 3.8 mL DPPH ISR &5 WG A, o
R RIHE DPPH H LR,

DPPH A Wk #Fh % = Ao_(j‘_Aj)
0

2) ABTS" [ H B3 BR800 22 < ABTS i T #
4liK B 7 mmol/L IER; HU S ml ABTS ¥ 5
88 wL 140 mmol/L b i 2 #l VA VTR 51 , =5 bk 5t [
N 12 h, 3845 ABTS" il 85 W ; S8 5 I JC7K & e ¢
ABTS 45 , ffi HAE 734 nm ARG 0. 70+
0. 02,345 ABTS" TAEW ., M 1.0 mL AT 1 mL
ABTS" TAEM T 3.0 mL /M4 IRAT, kO R

X 100%

6 min, T 734 nm P AL I 2 G RE (A) T A
[ 4R 43 B AE 1 mL 70% B #4551 mL JCK
CPEERE TG RIWOEEE (A,) (1 mL KOS 1 mL
ABTS" TAEMIR & 5 RO RE (A,) . #& N HE
ABTS" H AR,

A - (A -4

ABTS" AW A FHRF = " x 100%

k

1.3.11 SEEENE FRECL 00 g B TR
HO A 25 mL 70% CEERS T, 04 130 2 5 e 4
AYHL,TE 70 CKIE IR 6 h J5, T 4000 r/min 4%
PEF B0 20 min, W08 B WRAE N RF IR, B
0.5 mL I (B B FERARIES ) (0.5 mL Rk
BHAFIA 7.5 mL LB FK IREGH5; mIREw
JIA 3 mL &4 BN 20% ) Na,CO, K, & T
40 °C K ¥ 20 min, T 760 nm I K &b W 2 W% 56
JEP T TR L T i AR DA
BTN HE (mg/g) Rn .,
1.3.12 MG HRIE (] SEM 7 3.00 kV H
JE R HHEES , 20517 5001000 ,5000 F1 10 000 i
RATECT R,
1.3.13 FLEMRAE R IR 2B - B B
W T BET {SGI e b 28 AR S AL AR BRI 2441
12, WEBAPREL 1.00 g FEah, 7E 105 CHRMT TR
TEEE T, TAH AR N A A8 h, B S AE A
(77 K) kAT 203 B - BB 3 i BET #5578
A R AL, SR H Barrett-Joyner-Halenda 77 3% 43
ML EURISE LA
1.3.14 FTIR f& M KA St 5 KBr #% 5 & L
12 100 REH5)E WP R G A FTIR A4
B, ES RN 4 em™, T FE N 4000 ~
400 em™, LAZE KBr XTHE,
1.3.15 XRD Al B TR RS TIRIK T
JUEARAYBEES B b, A XRD AL, B I R
46 (°)/min, FAHEEH 5°~50°,
1.4 HIELE

JIFAE SE6 Y470 5E 3 Uk, R SPSS 27. 0 #&
PRI AL BT BT, AR I (P RE AR 2 ) ]
FH Origin 2022 Z: [, {8 XS 15 22 H5 310 16 A 26 i
PIAH G | 82 K Bl 95% (P<0. 05)
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2.1 BRESH

B WBDF 32 H b 2 B i A% 0 48
B, LB T WBDF 431~ Hb 2 B gl R HY S ICAC Y e
B2 AR S WBDF (K v it 26
FESEFRALE T ASHIFSE 45 B9 CWBDF HUfQ
0. 16, )8 THACBUR B, HF5t 7 W, R
[Fi) A 5 £ 2 4 17 3 PR TP R A AR B A7 7 1 3
FS B RERE I AR I e 4
HUCRE A 0.08,SDF %544 10. 72% ; P. Kanwar %7
Fe i HUREETE 0. 30~0. 60 A4 72 H AL = SR R B &7
AENREFE IS B B F R T, MHILZ T, WBDF L)
IDF Sy =, HoAF 2 3 45 i X 25 W B0 S 4% %
K38 BT IR 3 3 1A R AT A A5l SR A A
B BGE T R FIZ BR R . DR Al L AR
JE U RE o v B AT 2D R i e B AR AT
B S 25T 20 RGRITTH FERS I AR R B R v
ISR R BRI PR AR R A
0. 16 BUARESCPETR FE , 7EORIIE £ S 2 e AT T
FaEPEMIRTEE T, S8 SDF & 8 [k Z M I RE ki 1y
BERRT AR TIZIBACETE WBDF Bt b iy & 3
PE 5 I
2.2 EXRESOH

B FAL MM RT G WBDF A4S j 43 UL 36 1,
H % 1 n] A R F LA X WBDF 9 3648 i 4 2
HBERZMW(P<0.05), L4 )5, CWBDF 1y
FHAE 1 1 W S0, 3 AT AR R O R R BRI Y
SIAGIE T YIRS AL R T H BRI Z£
FLEEF O DI e DA 0 2 ) 2 P SRR 1 K
CWBDF FHLTE # & i W E RN, X W] g2 [ o R
HH AR T Ve M i R 45 4, 2 30 WBDF g by 41
Oy B AR P . CWBDF K oA i 2 T
1o, 3 AT EJE RN R WY 3R AL el 7 WBDF 2 185 h

FIAGEKIER, T+ 745G 7K 6E T, [FAf, CWBDF
(IR 53 A, S 2 G 3X AT R R Na® DA 1
P 5 % WA KL A1 (—CH,COO0H ) Fa & 45 &
(—CH,COO0 ™ Na") JEM TR P ILLT4E R B, 1%
FERR KA e Ak R TCHLER 5% B, S BOUK 4 B3
T VRS o 5k 484 o b ) 2 2% B el M ), DF
TR R AR L, R IR B SR P S — b
“HRB AR R AL BUEAE f J2 WBDF
AT RENE T, midE &>, SDF &M 3. 31% 4
% 20.76% ,3X I g5 IDF & i FEARA OC, B H 3L
LM 45 e . 2 0 TR 2T 2 5 T R MR R AR L
P A 1 67 P A 5 AT S Ao P T A AR el
R T R AR A AL 5 Rl BeE 18 5 1) S5 /KRR
REAEHE KA R AL, I 38 o S5 W 45 50 B 7K o+
HENT R W AH BAE L, e & R B0 4 IDF B AR
4 SDF,

B S R IR B S & M WBDF, i
T A AU R R X R B A R RE R AT AR R
fdi SDF H1 3. 91% 34N 7. 47% ; 4375 ) % HI
M4 B 2 k3 Ao 4 B R AR R 2T 4 1 B R T
AN T i 7 N P B R VS T R G 4
SDF & ik %] 5.70% , S. S. J. Zhang % i
TEBY R 25 4 21 [ 25 i A ek 22 kIR A7 ek, A B9
Y1415 Wi U [7) A A8 21 48 3L 5, 145 SDF & & M
6. 2% 4T F 16.4% . 5 F 3R Yy 3 A AE Yy vk Oy
PAH G, R T AL B TR AR AL b A7 7 A Jo X
S, AR FE T 5 0 B 858 %6 £F 2 R 45 i IX 1Y il
W R AR LT 2 4T85 Ll AR R
T B M, AEABEG T, AEAREUR B (DS =
0.16) %1 F ,SDF &4 F+ £ 20. 76% , W E LT
RRIE I, X BRREL T R W LA TE 4R SDF
ALROR AR LS, I T T WBDF AL 5
7K AR, 7847 0 H L 70 RS o 9 I 1 47 2
Ty fig Ja o 7 T v g

(1 HFAHMEAITE WBDF 69 5% KR 45

Table 1 Basic composition of WBDF pre- and post-carboxymethylation modification %
FE i Ky MEASE  HEnSE TRy DF ik SDF & i IDF i
WBDF 8.85+1.28" 3.00+0. 21" 5. 72+0. 66* 1.75+0. 45" 80. 68+0. 04* 3.31+0.22"  77.38+0. 26"
CWBDF 11. 01+0. 66° 4.25+0. 04° 2.09+0. 03" 2.72+0.51° 79.94+0. 15° 20.76+0. 15" 59.23=0. 37"

i FBA NG FRE R R ) 25 5 .3 (P<0.05) , R I,
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2.3 BESW

R E L B WBDF 76 2 W Ak ol v ol 72
Hh i AR Y B AR AR, AT AR BB AL B | AR R N
SR , DL B 2R R R ) A A 2 o e
ARAB B0, HE T 5 e T2 R8P L 7™ W) 4l B R 25 4 56
BEPES ) RW S M RT S WBDF Y (PR I3 2,
H& 2 Al 2R Bk Ve S , CWBDF () L™ A1 W
B 4 & (P<0.05) 1 o " F1 0" ) T0 0 A2 1k,
R AR P LA kot £ LT T WBDF (152
FIEE AL ak 8 W R 2 A B B, X m] e
R IEAL S PR IR T WBDF KR (0 K 5 145
), SRt o R S AR s ) Wb T R A
[ 722 PP A S e TR o0 SR , ARt b ) fof
WBDF 254 AR5 B AN AL, 3 A B T (2 i R
PR 35, T 9% R (0 P A8 V%, JE 1T 42 &5 WBDF 1)
FIE
2.4 FKA M AR N SR

Rk Iy Ry R K 77 0% WBDF 9 = KA%.0
DR, PPN AL R 1 DGR B L R
S RTfE WBDF 19357K I g 1 R K ) 0
23, 2 3 0%, CWBDF £k Ji 2k MERiTAY 1. 81
75,3 T g DR R 78 Mok g R R 5] AT R L
T 43 F AR AR K, (45 SDF % = 42
7 TR WBDF Ha 21 4t 25 - 21 4 K [ i
SRS Z Rk g 5Ea g
# ) CWBDF (DS = 0.29) A kb, A B 53 v 41k B A

A2 HFAKMRTE WBDF 89 &%
Table 2 Color of WBDF pre- and post-
carboxymethylation modification
FEfh L’ a’ b 14

WBDF 64. 58+0.25" 4.45+0. 11" 19. 14+0. 11* 59.49+0. 15"
CWBDF 65. 81+0. 53" 4.58+0.38" 19.22+0. 62" 60. 57+0. 54*

3 BT AEAKMATE WBDF #93K 77 |
ity ) A I T
Table 3 Water holding capacity, oil holding
capacity and swelling capacity of WBDF pre- and

post-carboxymethylation modification

v ok 1/ e 1/ i) i
#ﬂﬁ 1 -1 -1
(g+g ) (g-g) (mL - g™)
WBDF 4.23+0. 25" 2.1320.17°  4.87+0.12°
CWBDF  7.63+0.20° 2.77£0.09"  6.33+0. 14"

FE(DS=0.16) 7ERF/K 742 T i B2 AH T 1% [ i 3k S
TR B T B B 2 B O ), RS T
il T AT 9 AR R PR BCRL R AR E R R B AR R
CWBDF M3pih J7 2 e M AT 1. 31 4%, i AT fE 2
TR BB A 5| A T WBDF 14k 24 HEHE S
M T, 75 CWBDF Z i By £ 4L, i
KT H 590 8 4 1 0 4 fk T R, G 9R T BRI
J1'0, CWBDF RIREZRK J1 A ek PE R A 1. 30 4%, X Al
REJE 1 TR H Rl b M fel 0 7 2540 2B 8 Ak 21 4
RRGEWTZL, P R bA B 22 FL A, 2 T AR i, 42 v
T, X & RESEDY M a R —a,
2.5 HEERMEEHDH
WBDF XiJ 4 4 15 (1) W B 68 0 3= 2400 T 353+
PIBR P BE AT (R PR L ) 5 A M =2 ] 1 SR i
KAHEAER, TR WBDF 7 I T A 14 B M 1 45 . fi
siiRuk /B R (NN TR e e ¥ A s
WBDF HE48 52 ( TG B/ 43 S ) RIS R It 78 A 1k
(R AP . 1 285 P8 P45 B B 2% 4] 2 W 97 1, 184 m
Gy TR A 358 e I 265 it 8 3k =55 (1] 437 BH 34
SRR RE O R Y SRk BOE X WBDF 4 75 4
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Fig.2 Effect of carboxymethylation modification on
cholesterol adsorption capacity of WBDF
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Fig. 5 Effect of carboxymethylation modification
on total phenol content of WBDF
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Fig. 6 Effect of carboxymethylation modification of microstructure of WBDF

B X S 1 b A 4 R AT 4 i R )
FHOG, 25 bRk 3R Btk ] i 2 1/ WBDF 1y
WOMZEH  JE B g by 2 LB, X — 45718
PEAN 1 5 5 T 22 0 ) 0 PR R AT 48 K AL R 2
Fe T AR, AT 45 T+ WBDF (14 W B #0145 45 6 7 5 TR
BRI TP R TS R R 0 fih 1w AR R
KT TR B T AR RACR . SR BB E it
e R Ik H, S e M A2 K e IRLHL 27 4 25 R B IR
IDF %4t % SDF JFIE sUsi i Z2ALA5 1 , P A i 1
R SRR ST R, R T ST AT R
A4 DF BIBH B 324 7 R 7K I e S A IS PE Y
WERF, ARG FiRGE SR 5,
2.11 FLEWSH

DF f B 55 HC R R 28 D0 DG, W RA
YEFHRT 53 A Wy B B AL 22 W B . DF AR —Fh 2
Whm AW, 7T LY BUEA — @ SRS 1 1 ™)
ARW , o I FL 2385 46 T L4 R O W ik 2 b g o
FRH AL S X WBDF FLESH g Lk 4, 5
WBDF A tt., CWBDF (1% bt 18 R, S AL AR BRI 2
fLARE B F R (P<0.05) , 5 SEM 45 R 4T, X
FIREA R N 2 F S A o B A B IR T 4R S R
Hh i SR, DR R R R AL 7 A 11 23 Tl o BN
ZAE D) AR A B AR AL R R S BT R Y A
LG5, IRl R R 27 4 3R 09 AR 5 45 G H i
th BRI 2 B A Y R, X R B B
WA Z LRSS A ARG I T A SRR Y
KT A% J5T 3 T8 R 25 40 75 TR) DA G0OWL )2 T A R T

A4 R AT WBDF 3L 89 %
Table 4  Effect of carboxymethylation modification
on the pore structure of WBDF
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Fig. 7 FTIR spectra of WBDF pre- and
post-carboxymethylation modification

HE M5 ARG &4 45y F4E b, 5 2928 em™ 4b
W e iR B 1 SR P 45 SR AH ELEDE . b4, 1055 em™!
BT SR W WS U Sy Z2 8 43 - C—O0—C B 45
BNRFE U | RO I 2 R IR W X R A A iE— 2B
VR R T AL R A AE 20 T B 5 | ACE RE AT, R Bl
I WBDF 1) 24 FHELH
2.13 XRD &#f

R AL M PERT IS WBDF 9 XRD K 4n & 8 fir
7~o HIKE 8 A%, WBDF 1 CWBDF ¥J7E 21. 6° 4k !
PR AT S 06 i Jm AR e 3R T R A BRI AT S
55, 4R | BRKERARGRERN FEZE G,
R BB RS S 2 HIEY 2T 4R R iR K
PE FRmE A E S EIL R AT WBDF,
CWBDF 7E 21. 6° &b 1117 55 04 5 B A I B A1, R BH AR
FH Ak B 1 T R 8 Mg 8 0 £ 4 28 0 R L 2 L &
4, )R 565 B A 15 10 IR T 56 4% U A9 TR 1) 5 1R 25
M FEOER o7 i A P 45 A A
ToIF MR A, MU B AR T A4 RE A 8 A 25 i R
CWBDF %% i ¥ (12. 38% ) %5 WBDF ( 16. 29% ) Vi,
/N KT RS PR R FH AR BRI A I T R 4E R
Gy T Z IRIBRES IR 1 5 SR A 5 A, R
AR AT fi8 T 06 43 41 4 22 454018 1 I I8 1 T8 ) ik
A PR T . BLAIRGS S BE 23 fff CWBDF
AR AL, A BT e B R
XG5 FEPUE TR IBCFCRE P 1 5 B AN 3
W IR s it X RIAT 52 SR I R ARk ) S 4R T, 5 ok 4

——

B8 AT AMAIMLATE WBDF 9 XRD B
Fig. 8 XRD patterns of WBDF pre- and
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Effect of carboxymethylation modification on the characteristics

of wheat bran dietary fiber

LYU Qiang,HAN Xiaoxian, LI Li,MA Sen

College of Food Science and Engineering ,Henan University of Technology ,Zhengzhou 450001, China

Abstract ; [ Objective ] In order to improve the nutritional value and processing characteristics of wheat bran dietary

fiber (WBDF) and improve its resource utilization rate. [ Methods ] The WBDF was modified by carboxymethylation.

The physicochemical properties,

functional characteristics,

and structural characteristics of WBDF pre- and post-
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carboxymethylation modification were compared and analyzed. [ Results ] Carboxymethylated wheat bran dietary fiber
(CWBDF) with a degree of substitution of 0. 16 was successfully prepared after modification. The content of
soluble dietary fiber increased from 3.31% to 20. 76%. The water holding capacity, oil holding capacity, and
swelling capacity increased to 1. 81 times, 1.31 times and 1. 30 times of those before modification, respectively.
The glucose adsorption capacity was up to 2.18 times higher than that before modification. The cholesterol
adsorption capacity was significantly improved and showed good pH-independent. The DPPH and ABTS® free
radical scavenging rates was 1. 33 times and 1. 53 times higher than that before modification, respectively. The total
phenol content increased to 1. 74 times of those before modification. Structural analysis showed that both cellulose
and hemicellulose of CWBDF were degraded, the crystalline region was destroyed, and a loose porous structure was
formed. [ Conclusion ] The carboxymethylation modification significantly increases the content of soluble dietary
fiber in WBDF, which is an effective way to change its physical structure and enhance the processing and functional
characteristics.

Key words: carboxymethylation modification; wheat bran dietary fiber; physicochemical property; functional

characteristic ; structural characteristic
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