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BIER, [ER]ATABEERZERS WBDF F TEMERH %4 F, LW E WBDF 2 &M 13 %A
Im I Aa ) Re A M0 R AR AR

KW BT RACHE ; 2R R A 2 ARSI S AR A 1 S M AT AE

RESES.TS201.2 XEERIEFG A XEHE:2096-1553(2026)03-0062-14

A AT A 2 TR B B B B

0 5|5

HERL) G N RPRL S R BY 12% ~ 17% , 72 [
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S 1) 7K AR AR A o 2 e A e R e T A 3R R
PR AR SO R A vy | T 2R T 25 4 1)
B, AHIEZT o Ji AT g e s v v i 1 R SR A
S AR A (AR TR AL | P P2 k) | JEOREE
giR, AR I O G TR P RS oA A B HLAE
FRHUREE T R AT 548 SDF & &=, e H i el sk
R ALA AL E 0 Beah, P Skt 5] A
SRR, e 283 WBDF i3 A ket il
o RZEHS W R, 25 P Rt s, ok
BEIE & 27 24E 19 SDF & 5 M\ 1. 49% & Z 4 T+ &2
10. 72% ; P. Kanwar 257 BF 5% % B, 2 FF A 0k vy 52
SPYER K T I RE B BT M £ & SDIF 5 F i)
PEFF R T s e BT Ak s S v A
WFIE R IR, 32 W LA P S5 7 9 7 4 1 s ik T 2
T 36%, 454 K J1ik 3.64 o/g, H SDF & #1 &
16. 2% ; F B 5 W R B, B H AR R B A e
THALRRM: 2 — PN e R 2540

RTIRSE ' R B, 32 P Ak et T 42 7+ WBDF
Rkt LA TR IR | i i B T R R v
IR, A BIFSE 2 55 WBDF () 50— D RE 4R T sl il
PETZ A0k, Bz %t A5 i A2 10 5 D se Rt i 2
[1] G 2R ) R G0 B R, SO 7 ) 22 24 Dy e T ) i A KL
AR TR ARIT . BT, AR R 5
Bz W AL MO PERT S WBDF B BRAL AR 24t hE
FNZEREFEAE ) A8 AR, WA LA 5O 2R DU R
WBDF =800 5 mE AT R 42 2%

1 BPRH

1.1 EFEMMEIRH

AR w it B ORI B Tl A BRA R
LY, i g L4 e £ o A T R A B D 5 B
e AR, KIS X R T 5 S U o—VE KD 1 (40 U/mg) |
BB AR RE R &, b R R R AR
OS] IRPE R B (200 U/mg) (1, 1- K 3E-2-—=
TEEEFEF(DPPH) (2,2 - A - (3 - L HE PR IR g
me—6-fiE iR ) (ABTS) , VIR I AE MR A FRA A
AR AR, 1122 s A AR A BR A D 5 i
TRIRH 3,5~ K KR (DNS) , [ 2 4 Al {7
A PR A s NaOH, R HE T BUE /b5 50 A R A

3 JO/K G WE KBr, BN IR JE Ab 273500 ) 46 25 1
Na,CO, , K H: 1 ¢L3d fh 2438500 4 BR 2> 75 HCl, 3% FH
TIN5 1, , R E 244k 2% 3500 il 3 A BR 2
Al AgNO, KN VE T, 48 M =5 10 B AR D B A R 2
Al BREESIAR AN, Hail R4 o o ali
1.2 FENFE5EE

JP-3000C T =5 A AR AL , AR T A T 32 A7 B
N IM=F500 HY 1A 8 | i M 22 8 B BILARCAT BR 22
) ; SHA-B BUE IR R 3% &, I 7RI PO AL e Bk
AR F] ;CR-400 YA, 2248, H AT JE R LRk
JBEA B 5 UV2400 TUZE A5 6 BE T, 1 i 5% HE
PB4 BR 2N 7 5 Sigma 300 %147 4 v, 1~ W £
(SEM) , fEE /R - 28w K22 7l ; BELSORP MAX
1 04> [ S BRI R ( BET) A, H A4 25 s TR IR AT
FRZN F] 5 Tensor 11 AU fdf BL 25 46 21 40 S 4% ( FTIR)
AR, 7 [ A5 & 50 /3 & ; SmartLab SE % X 528 77 5
(XRD) 1Y, H A2/ F] |
1.3 KWHE
1.3.1 WBDFIRE Z% S Ma Z" o7, R
Y3 —FA AR HC WBDF, HU— 7tk 19 22 Bk e O 5
40 Ef K52 50M SRR IR m (K g) « V(FE
T7K/mL)=1: 10 1R &, BB AL ] 25 min, 3 150
H bR 2 2% B, [ B8 o A 5 R — 26 SRR
ZEIRK, T 95 C A4 T m# 30 min, FH 1 mol/L HCI
PSR pHAEE 5.6 Ja , INA BR800 1. 5% 1
il - JER I, T 95 C & T b 30 min, R
R DB 24 A . SO 58 UG Bl 22 50 °C, 1 mol/
L NaOH ¥ pH {H% 9.0 J5 , I A= 4350h
3% W BV 2 I, AR S RO 2 h, RO S8 U FE
TEV, AT S i R ak v PR, TR
REWHEHEE IEREN B LERY., R5HT
KBRS 2 IR, e FHZE TR K e KR ToK B
WA B YT 60 C &M T4 24 b, M e i
100 H i, BI1§ WBDF, T 4 CHELE, &,
1.3.2 HREEMEZIRNE | 4 4% (Carboxymethylated
Wheat Bran Dietary Fiber, CWBDF) #& Z%# %
BRSO Bk R RIS . BRI 10 g WBDF  fKiKk
HIA 80 mL ARF BN 85% (#5 CAFIEEHA, T 3¢
B 55 AR AR (1 BB 50 mL 1 mol/L
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(1) NaOH ¥, T 35 C A FHE 2 h; FHRIINA
30 mL 0.5 mol/L B4 LR WA 50 mL 85% £ %
WIS, T 53 CAMF TN RN 3 hJa, g, A
K 2Bk i 2 b A T4, BIAS CWBDF
1.3.3 BREWNE 2% Y. ] Wang F 1)y
T, R P 5 VR R S O BE . BRI 1. 00 g B
i, IMA 30 mL 2 mol/L i) HCI ¥, #E J18EFE 1 h
J5 L HEH] 80% £ B FE 43 VeV, L2 AgNO, Kl
VR PTG Cl, RO TG U0 VE 7= A=, ¥ HE I e T
4000 r/min 50 T B0 10 min, T3 TTIE WA R T
i3 0. 1 mol/L F) NaOH ¥ H, f B i v ) 2 3
SH5E 4 R, SR T HCL F v 7 R 2 R A
NaOH, J&TJo/K %5 b5 ( AGU ) J5T k1 £ 1 A Ak
DUk, % N OB,

. 0.162 x A
S =
RARE 1 -0.058 x4
C,xV, -C, xV,
- M

1,4 K 1.0 g FESRILI Y Y B/ mmol , C, il
C, 55120 NaOH YA HCL ARUEZ R AR/ (mol -
L)V, FV, 4350k NaOH 35 i 1A AR R 06 5 T #E 1Y
HCl ARAESIBATR/mL 0. 162 F1 0. 058 435 AGU il
FREEMBE R TR/ (g - mmol ™) M NEES TR g,
1.3.4 ERBEASME 4R L2 EFIRME
Fr KA B 5E Y (GB 5009. 3—2016) H4 i
Fe TR 5 K O3 B o 4 MR R 22 4 [ b e
P E AR IEY (GB 5009. 5—2016) 1
P IR R0k 0 AL 1 s i IR R A R
i P ER I AE ) (GB 5009. 9—2023) '
HA A AT DU L R 2 i R B i R 2 E R
PrdE BSOS INE ) (GB 5009—2016) 7
SR A3 R 5 T 1 0 5 K 43 o H BB R A
R br e PR A 4 I 2 ) (GB
5009. 88—2023) ""* il & DF .SDF Al IDF & 2,
1.3.5 BENE RO SOTFE ST a5
S RRMRRAR IR 3 AN AS [ B HEA I A 43 B
SRS (L) AR (o ) MIBHEM (b7 ) , 7T
LA EEW) .
(100 -L")* +a™ +b"°

W =100 -

1.3.6 FoKkh FmhfMBRAME 1)FKI.
S RUINAE" 1771, FREL 0. 50 g K& (my) F
ELDE T I 15 mL Z818K , 36 ‘CKifHRY 2 h,
F 6000 r/min 254 F B0 15 min, 25 EIEWR, FRiE
BLOE SWOK GRS ST (my) o BJE R B 0
FIRE Sh T 60 °C BEAE b T 45 % 18 5 )5 R & BT &
(my) o FETFRIHFFKI/ (g8

m, = m;

HAKAH =

m,
2)FEM ST BT W FREL0.50 g
Fedh(m, ") TEOLAE (m,) A 12,5 mL K E.
M,36 C/AKBYPED 2 h, T 4000 v/min 554 F &L
10 min, 3525 FIH W, FROE 250048 5 W0 5 FF i B
Ht(my') . FIERM /(g g7

ro_ ro_ ’
m, m,

ms
Biwp = "
m,

3) K7 : 2% G. M. Khan 252 i )5 15, BRI
1.00 g #E ik (m) TREFEH A 10 mL 787K, i 5%
WIBAATR(V,) , SR EE 24 h 5 R BOA K S R
(V) ¥ FRHEEK I/ (mL - g71)

Vv, -V,

m

B =

1.3.7 HEBERMENME Z% M. Y. Zhang
PRIV BULL 00 g BRE T 250 mL BERRH, 4351
FIA 200 mL A [A] BT &S (0.3 ¢/L.0.5 g/L
0.7 ¢/L) W Hj & WEWS WL, 37 CH% 6 h J5, T
4000 r/min 514 F &L 15 min, R DNS #2300 %E
TRV R 2 W o e v B 4T AR 2 R
RES1/(mg - g7')s

(C,-C)xV

m

BB S =

K1, €, C, 43 5 40 s RV 1685 i B ] 260 0 Joi 2t vk
BE/ (g« LY,V R AT WA BV L, m R RE T
/g,

1.3.8 JHEEWEMEHNE SHXLEEEDN
Tk N e R SRR K T b 1 2 9 TR AL
W FLI, FREL 2. 00 g BEFL T 50. 00 ¢ EE AL T
HETESH TR 2D, 1 mol/L HCI ¥ A1 NaOH 5 ¥
SR pH AEZ 2. 0(BEDLE H45) A1 7. 0 (B
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WEE) ,#E 37 °C (180 r/min & TR 2 h, A5 F
4000 r/min Z50F FES0 20 min, B35 5 SO
[ Pt ) 6 T L i, 4% A [
WRAE S/ (mg - g7') 6

0 — m,

Fo B EER AL ) = ——
m

A, m, R H [ B R/ /mg, m, N B IE R
JIH [ BT b/ mg , m SRR S LR ¢
1.3.9 HBFXRHEEEANE SHkEmhsEm
T, JFAE ., I 1.0 g RS 50 mL
0. 1 mol/L HCl IR G457, %8 12 h, T 4000 1/
min 25/ FE L 10 min, IR TUTE , F 288K B %,
TLEITE CU A, & F 60 °C HLAR o g FREX
0.1 ¢ THEEREM, A 50 mL 43500 5% /Y
NaCl %, 1R 2), /i 0.01 mol/L [¥) NaOH & & #E 47
T ek pH HAE ML, FHZE1RK AR HCL % i
ras HEE
1.3.10 MEMEAME SHHEF D WL,
FEICFE b AL Y BT, PRI 1,00 g AT
50 mL B H A 25 mL 70% LB, JR% TR
A1), F 70 CKIBFHHEEL6 h, 7F 4000 r/min 51 T
250 10 min, R FIH R, #EOGORAE 5 H

1) DPPH H 2L 7 BRI 2. FRE 3.9 mg
DPPH, Fl Jo /K & B i fif Of & ¢ & 100 mL,
0.2 mL #£# 55 3.8 mL 0. 1 mmol/L. DPPH & i i
A7, IRV 40 min, T 517 nm P K AL 5E W
JEHE AP IREAR R A 0F T 4 A 5E 0.2 mIL A4l
JKHN 3.8 mL Jo/K OBHR G IR MOGEE A, 0.2 mL

Jo/K RS 3.8 mL DPPH IEIR A5 BIWOGE A,
2 F =031 DPPH H HIEIHBR %,
— A —
DPPH A WA FRE = # x 100%

0

2) ABTS" [ HH JE 31 R 2800 22 . 8 ABTS % T4
afi7K B 7 mmol/L I ; HU S mL ABTS I 5
88 wL 140 mmol/L it i 2 FH VA IR ) , 25 I kOt [
N 12 h R4S ABTS i #5 W; S8 J5 FHJC /K & BEft ¢
ABTS B £, (i HAE 734 nm AL TGN 0. 70+
0.02, k7% ABTS" TAE#K ., B 1.0 mL AT 1 mL
ABTS" TAEW T 3.0 mL /NMAAE i TR 2, ' I

6 min, T 734 nm P AL E WG (A EM
] 442 R 23 2 1 mL 70% Z B S 1 mL Jo/K
CEERA TR (A,) .1 mL /K ZEES 1 mL
ABTS" TAEMIR A ]G YOG EE (A,) . #& FAIHE
ABTS' FH H1 BRI BR 2,
A, - (A, -A)
ABTS™ & Wk iF R & = y

1.3.11 SBBEEEME FRECL 00 g #E a0 TR
HO A 25 mL 70% CBEEH, BET19HE 2 5 58 4
AHL,TE 70 CKIEHIREE 6 h J&, T 4000 r/min &
PR B0 20 min, WA BT WRAE A U, R
0.5 mL fFNWE ( 8% & FRRFFAE ) 0.5 mL & Ak
FHAFIAN 7.5 mL 87K, IREH4; mIRAY
JA 3 mL Fii 4380k 20% 9 Na,CO, iF ¥, B T
40 °C7J<‘Z%$ 20 min, T 760 nm ¥ K 4b W 2 0%
JEPY TR R 2R AT R i, 2 R DA
E\?@ﬁiéi(mg/g)i’%mo
1.3.12 MR T H SEM 7 3.00 kV
JE T 485 FE 5, 20517 500 ,1000,5000 F1 10 000 i
RAFECT KA
1.3.13 FLEMRAE R AR IR 200 B - BBt
25, H BET {300 be e i A S FLAR BURITE- 241
1, MEMRFREL 1. 00 g B4, 7E 105 C AT THEE
TEHE G, AR N B A8 h, B 5 fE A
(77 K) hatA E AW B — B B ik, i it BET #5274
T AR, SR A Barrett-Joyner-Halenda 5 7% 43
BRI FURE L%
1.3.14 FTIR B KA 50 5 KBr 3 B & Lk

D 100 IR G5 WHES AR A FTIR AL
Tﬁ,&%%ﬁ#%ﬁ 4 em™, 44 15 B Ry 4000 ~
400 em™ , LA4E KBr S XFHE
1.3.15 XRD Al ¥ TR ROBOR B TIRIK T
FUEARE B ES AR b A XRD A 355 314 %R
96 (°)/min, FHEE N 5°~50°,
1.4 HUEALE

T SRR 84T R 3 UK, SR SPSS 27. 0 4k
PRGBS R (I R 22 ) |, Al
JH Origin 2022 Z: &, i JTIXR & 22 50y [l Ao 26 A
HYAHSCHE | B B K P 95% (P<0.05)

x 100%
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2 RS0

2.1 BRESHR

U PP WBDF #2 F b B 1 4% 00 45
B, BT WBDF 43 H #2352 HY 3 O 1 Lk
)"0 E RS WBDF fOfR K M A B
BESFPE R ARHFSE 45 ) CWBDF U
0. 16, )8 THEACH ARG, BFoEt 7 8 R
[ A 5 B 2T 4 1) 305 R PR S AR U B A7 A
25, B REE A N A AT 4
IACEE N 0.08,SDF & 4 10. 72% ; P. Kanwar %7
S BUREETE 0. 30~0. 60 (3R I LA o 32 I £ 27
AETNRE R MR B B F 4T, ML Z T, WBDF LU
IDF 3, FLEF 2 32 45 IX 25 10 30 | S0 ) 4%
K38 BT IR R I 1A R RT A AR SR A A
WG R E DI RE R DB O AR R
SR IO RE aof ey B AT — D R e S v (HAE AR A
B S A8 2 AR T ARG A0 A R R B A
ISR RS R AR e AR
0. 16 BMRECPEREE  7EORAIE R 2 AT T
FEMEMRTIE T, 528 SDF 5 ik Z Iy g iy
WERET AR TR EETE WBDF Bt o i 4 3
£ 5 L
2.2 EXpSHH

WSS RT G WBDEF 364 il 43 UL 36 1,
H e 1 AT R AL it X WBDF (19 34 i 43 H
HIRFERM(P<0.05) , L&A E, CWBDF [#)
FHLAR % 1 W 1 0, 3 mT A PR O R PP 6 AT
FIAGUR TR i i A el T BRI 2
FLEH 0T DT o JRE A B 40 38 1) R 1 R S Ok
CWBDF [ 3E 8y & & W FH FRAIL, X W A2 I R
H AL IR T Ve M d R 4544, 320 WBDF i 41
I3 PR AR Y CWBDF Bk 2 7 i 35 T
15, X AT R KA R W B e MEAE WBDF 43 F-4i

FIAGKIKEE ML, $E 7t 1 456 /K 6eJ1. TR, CWBDF
PR A3 A, S 2 3G T, 3X AT BB & ROl Na™ LS 1
P =5 R W 5L 5 M (—CH,CO0H) 2 & 45 &
(—CH,COO0 Na") ,JE M TR P LT 4L R 4, iZahEh
TE IR RACE A S TCHLER 3R B | 3 BOUK 43 B3
T RIS, - 5 446 o ) 42 % A Bl M i ), DF
AR R A AR, R R W b o R —Fh
“HRBIATRAE T R AL BU R Y S WBDE
AT REE I, ik A i, SDF St A 3. 319% 427+
% 20.76% ,3X I 5 IDF & i FRARA OC, B H 3L
LA 25 25 BE L 35 1 5 27 4 43 1 B MR PR AR AR, 3
P A 1 67 P A 5 AT S A 5 P T A AR fif
UKy KA f s AR T 3958 1 S K e
REAE 7K G 2T B, -3 ik 0B I 245 15 90 285 7K 43+
HENT R E A BLAE L, e &R B 4 IDF R AR
A SDF,

B S R IR B S K e WBDF, 3l
LA A Tl AR T K e AN A BE R AT AR ) R A
fdi SDF i 3. 91% 38 /N2 7. 47% ; A3 R H M
ot b 30 27 k3 ok 0y AR o A 2 Y L AR
B, AR A 38 o AS T 4 i s Ak Ol ] R 1k 4 A, i
SDF & i f ik %] 5.70% , S. J. Zhang %51 58 i
B R 45 G 21 125 il A o 22 kR AT oot ) 55 1)
0155 il B[R] A b 27 A 36 5, (75 SDF & i M\ 6. 2%
FETHE) 16. 4%, 5 F IR Yy BURL AR W) v T s A
P, 3R W REAL B 7E AR AL b A7 A BT X 51,
AT T 3 B PR 55 %t 2T 4 2K 485 0 X (0 3R, o
SRR A LT Y 4y T4 BB ARSI, S
o2 MG, FEAR I FEAREREE (DS=0.16)
AT, SDF & T+ & 20.76% , W E BT Lk
A&7k, S REREE T #R Lk 7E 4 = SDF #%4k
BRI AR 3 T T WBDF B I 5 ) /K
R, 7840 W TR RS o R 45 R 2 AT 4R T Rk
Ja& P T Y T

F 1 %7 AALKEETE WBDF 645 A& o

Table 1 Basic composition of WBDF pre- and post-carboxymethylation modification %
FE i Ko i MEA SR FERT Bt WAy ik DF &4 SDF 1w IDF &4
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 FSIAR NG R FROR A 22 57 035 (P<0. 05) , R 1A,
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2.3 BESW

(P2 WL e WBDF 78 2 H 34k ol 1 5 7%
Hh i B AS b Y EE EEE AR, AT A B Ak B AR R
SAbFAEM , DL R 5 R B AR R A I R o
PR B0, 3 T S e T 25 8 P | ) W 4l 8 R 25 4 56
BE R AL RT S WBDF 9 (3 L3 2.
I 2 AL, 2R B Ve, CWBDF (9 L™ F1 W
P 4R & (P<0.05) 1 o " Fl 6™ 300 ik ARk,
R IIR P R AL sobE EZ LT T WBDF (1452 FE
SRR OEARS I RN E A NG R S 5 S P
FRHEAL L FE IR T WBDF H KR (6 % 7 145
), SR €0 3R S AT u b T xR
[l 2 F Ak S MR 0 U, AR B i
WBDF 544 515 T8 A 8%, 3xX A B T R 1) R
PR HE 55, 7 3% (K (003 A8 3%, 3R 17T 42 % WBDF (1)
FIEE
2.4 KA FFMATBEEK A

ek Iy Frm FigK 712 WBDF /) = KA%.0
DHREMERT , RPN AL R 1 OGS AR L R
FALBCHERT S WBDF (457K I i 1 FE K 77 0L
%3, M3 A%, CWBDF £k J et fg 1. 81
5, XA BB O e Bt B ] AT R 3
P B80T 437 A A 1 SR K P A5 SDF 7 i 48
i I, WBDF Hh3fs 42T 4 3% 12J 2 4k R A
SRR 2 Rk R Skl AN
#11%) CWBDF (DS = 0.29) # te, A< 7% IR B AR,

K2 BT EAHEMETE WBDF 89 &%
Table 2 Color of WBDF pre- and post-

carboxymethylation modification
FE L* a” b* w
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

A3 BT AMABMAT G WBDF 695K A |
ity ) A I T
Table 3 Water-holding capacity, oil-holding capacity,
and swelling capacity of WBDF pre- and post-

carboxymethylation modification

v o ek 1/ e g1/ N2k 71/
#DD -1 —1 1
(g-g) (g-g) (mL - ¢g)
WBDF 4.23+0.25" 2.13+0.17"  4.87+0. 12"
CWBDF  7.63+0.20° 2.77+0.09*  6.33+0. 14°

JE(DS=0. 16) FERF/K 7 B T M B AH T 19 R B 3kt £
T R B RE T BB B0 R O 1), S T
il DA AR R S FL IR AR E R B AR R
CWBDF Fpih & e PERT Y 1. 31 4%, iX Al g2 B
R IEEL A 5] AR T WBDF (46 27 S HE 51
FIZE MR, {415 CWBDF 2% 1 gk A 2 7L, i
R T H 590 B8 43 7 00 4 ok e AR, 3% T FR I
F11°7, CWBDF BIIZAK 1 HecPEmT Ay 1. 30 fi5, ixX 1]
B f TR W A O A 7254 ke A= AR Ak, 27 4t
RREEWRE, T AN B AL 25, 2 B I, $2
T XSS R s R — K,
2.5 HEEWRMBENDHT

WBDF X 4 2 47 Y W 5 5 0y 3= A0 T 3 3+
PR R A (R PR ) 5 ) 4 W =2 ] 1) 0B A
JKAHEAEF, TR WBDF 125 B I 1 A 458 sz 190 45 th BiE
SEURY/BUE AR (WL TR R B e a3 DA -
WBDF BEA8 52 ( G 1/ 5 S ) F03 T I 2% e 1k
(FHRE) VR . 1 280 B A 5 B 8 0 8 46 W 1, B
O3 TR S 1A 358 5 ) 245 R 3ok 24 [ 437 BH 3
SR B B 0 B R AR O X WBDF A 78 B
FHRE Rz an & 1 iR, R RN AR OR
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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 ] This study aimed to improve the physicochemical properties, functional properties, and

structural characteristics of wheat bran dietary fiber ( WBDF) and to enhance its resource utilization. [ Methods ]



B, FAFEMKMEAZHRERTEFENT N =75

WBDF was subjected to carboxymethylation modification, and its physicochemical properties, functional properties,
and structural characteristics pre-and post-modification were compared and analyzed. [ Results ] Carboxymethylated
wheat bran dietary fiber (CWBDF) with a degree of substitution of 0. 16 was successfully prepared, and its soluble
dietary fiber content increased from 3.31% to 20.76%. The water-holding capacity, oil-holding capacity, and
swelling capacity increased to 1.81, 1.31, and 1. 30 times those of the unmodified WBDF, respectively. The
glucose adsorption capacity reached up to 2. 18 times that of the unmodified WBDF. The cholesterol adsorption
capacity was significantly enhanced and exhibited good pH independence. The DPPH and ABTS" radical
scavenging rates were 1. 33 and 1. 53 times those of the unmodified WBDF, respectively. The total phenol content
increased to 1. 74 times that of the unmodified WBDF. Structural analysis revealed that cellulose and hemicellulose
in CWBDF were degraded, the crystalline region was destroyed, and a loose porous structure with increased specific
surface area was formed. [ Conclusion ] Carboxymethylation modification significantly increased the soluble dietary
fiber content in WBDF and proved to be an effective approach to modifying its physical structure and enhancing its
processing and functional properties.

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

property ; structural characteristic
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polyketides, 446 organic heterocyclic compounds, 360 organic acids and derivatives, 284 benzenoids, 183 organic
oxygen compounds, 49 organic nitrogen compounds, and 5 organic sulfur compounds. The Tianshui samples
showed significant differences from those of the other two regions, whereas the Dingxi and Lanzhou samples
exhibited certain similarities. Orthogonal partial least squares-discriminant analysis (OPLS-DA) with VIP>1 and P<
0. 05 identified 568 differential metabolites, including 36 taste-related metabolites. Among them, sour and bitter
substances were the main contributors to the taste of Jiang-shui; sour substances were predominantly accumulated in
Tianshui samples, while bitter substances were mainly concentrated in Lanzhou samples. Among the 21 bioactive
substances identified, phenolic acids and organic acids were relatively abundant. Kyoto Encyclopedia of Genes and
Genomes ( KEGG ) annotation revealed that the alanine, aspartate and glutamate metabolism pathway was
significantly enriched among the differential metabolites from the three regions. [ Conclusion ] The Jiang-shui
samples from different regions exhibited significant differences in metabolite composition, abundance, and
metabolic pathways. These findings provide a reference for further understanding the quality formation mechanism of
Gansu Jiang-shui.

Key words : Jiang-shui ; non-targeted metabolomics ; differential metabolite ; biologically active substance ; metabolic

pathway
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