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M BE B& 245 4k (Insoluble dietary fiber, IDF)FlHA]
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F-BoW It & ok Ab 38 DF, DL SDF &

WF 58 R B, B 1 43 40 fk & (Alkaline hydrogen
peroxide, AHP)ALPEAT 25 SDF 19 2 0% I ol 35
HHEAE M RS A AHP A0 3R 2% R R A, H Ak
PR FR A A UMK, B BRI v R
R G 03 P, Al R T ol ARt R O
T AHP 4bFERE X DF 52 0 S A7 08, AL
A AHP 3% Ab B 2 UL 9 SDF i o
BELH AL, 43 F Bk Zeta—HL A7 4948 L+ 10 ol B8
(Scanning electron microscope, SEM) . i B -1
AN FE3%  (Fourier transform infrared spectroscopy,
FTIR) X~ S A 58 A A L X 45 4 b A7 Ak,
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FEAERE A

1 #RlERE
1.1 #REiKH

W EESEFE W B Y M R s BebE R
(200 000 U/g) .a—TE 3 i (10 000 Ulg) , b 5t % 3¢
FRHAT IR B 5 V€ R 4 B 1 B (260 U/mlL), b
MR T A AL B B A IR D 530% HL0, k3R
iz NaOH ,CaCl, 95% £ W55, 5 2 48 A1 Ak 1)
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ABRAHE
1.2 {8

Waters 1525 H &5 880 AH (A 3%, 5€ [F Waters
/N H];SUS010 Bl & S s 8%, H A H 37 &5 8
AR S 7] ;Scientific Nicolet iS5 FLLAMEREAL , 5
Thermo 23 7] ; DHR-1 Wi A8, FEE TA X482
F] ;Smartlab OKW A X5 77 5, H AR P22k =X
2541 s Zetasizer Nano ZS90 0K K7 Zeta HLA 43
BrA, 5 B Hy IR SCAX AR AT BR 23 A 5 STA449F3 [R]85
AT HITASC, 7 T Btk S 225 ol 3 A BR A ]
1.3 A&
1.3.1 FEMHIE e E R R L 2R VI 5
mm [ 577 IATE B 25 8 1K e e s 41 2048
WEMLET K, 1225 RO 6 A aod B8 B 25 T A, 1)
FETFKIBURFRE 3 K, SR 5 IR AR T 45 CHE
R T 24 h By dgat 100 H i 525 H .
1.3.2 FEiA) AHP AbHE FREGE & F8  HokhR
Fb 1S A 1% H,0, %, J877 pH H = 11.0,4%
Je BRI AE 60 CCoKk i LI IE E MR B HE 2 h,
FE VS, VA pH EF) 7.0, A0 AR B 3
FERFY 95% & W, WITE 12 h J5 85O AR VT TE
RIFHUTTE R 2 45 CHER P PR EE &, 80
¥ A e, 3k O 45
1.3.3 i SDF Myl 48 43 5l FR HUK 4b 34 F0
AHP Ab PR #4100 g, IIA 1.5 L X &K,
W pH HZE 8.2, B i #HIRA) 1 h, MRS IR
0.5 g a—TEHEE, £E 95 C/AWE T /K F# 30 min, f
IR W IR 2 60 CJa s m 0.5 g Bd M 8 A i, 7K
fift 30 min, EH P pH HE 4.5, REEN 0.1
ml, JE B 25 05 B, K % 30 min, W 45 S ST
RV B K 7 K 15 min, FRRA WA E Z =, i
UEAR SR K DR 3 AR FRY 95% & BELTE
WA 4B T T ML A T 08 25 4 E R R O, AR R Ak
#! SDF (Original soluble dietary fiber, O-SDF)#l
AHP 4t 3 SDF (AHP modified soluble dietary
fiber, A-SDF), 115 $2H0OR
1.3.4 HPEA AN E S ME RSN Iy ik ik
FTHE7 SDF PR 20 A% A I 5 | BCHE o2 IR K fi
Je ERESTHIT, e OB 7 G T 2% 7 25 BT R A
1% Hi-Plex H(7.7 mm x 300 mm) {&, 3% # | A 15
k30 °C, s A A 4K HiE A 0.25 mL/min,

1.3.5 Zeta—HWL NP 5E  Zeta—HL AL (190 € 2 IR
Feng 2503 J5 i | Fid SDF /K 1 W 1 Jof B2 vk 155 hy
2 mg/mL, I3 B R 25 C,

1.3.6 o FaamileE S0 E S JF
DT HE M SDF 43 5t & 43 A A0 a2, BRI
R it FH I S0 A A A 1 BT VR R 1 mg/mL 14
& ,10 000xg 250> 10 min Ji7 HL 200 L - 375 %
TP M7 o = RO AE 035 22 406 R HERH (38 i =2
£ RE GRS T, SR A5 BE VR, TR B AE D & A
0.2 mol/L. NaCl ¥ ¥ , it # 4 0.5 mL/min, {4 3% £
{145 Shodex OHpak SB-805H(Q #I Shodex OHpak
SB-804HQ, #: it #7=°4 25 °C,

1.3.7 SEM Zp#r  HGE & F i SDF, f H & T
MU b R B IR S 0 g & R e B T
SEM ##5 b, FEiE YRR ECT 17 WA I
fO5E W E IR R SkV,

1.3.8 FTIR & #r  WHERFRIL 2 mg #i i SDF
T HFESHF4K F, A 200 mg KBr, 784> #F B )5 J&
U R RS FERE ST R R L 8T FTIR
FETEACR BEATEE , R KBr /28 (0 IR 4
JE N 400~4 000 em™, 43K 4 em™

1.3.9 X-S&Amhtotr  WUE & SDF, K H
-5 T R B R R F SRR N 58 B 600,
FHEHE Ry 5/min, KA R H Cu-Ko $E (9% K
4 0.154 nm) , H AR HL R FIHL 38 20 3 B R 40 kV
F140 mA

1.3.10  #E A7 HGE & F W SDF A i,
R EE R RN 30 CH# = 600 °C, 7+l
HEF A 10 °C/min, 12 SRR 5 AR S AY I E (Ther-
mogravimetry, TG ) Fl f# i #4 & (Differential ther-
mogravimetry analysis, DTG)HHZE

13,11 282 e o A O W T & Wk B O 60
me/mL B FEHE SDF %k, o H AR UELH R B2
40 mm AP, T E B B4 1000 wm , V-4 B 8] 2y
2 min,

13,111 RS AR =R/ [ i SDF ¥
WA CaCly, 43 5 4 Ca> ¥ = 0,2.5,5,10
mmol/L, 7ESYYIH G IR 0.1~100 s™ N HEFT5Y
YIIZE FE 5 I R I IRLEE S 25 °C,

1.3.11.2 Zha& A= adr A # % SDF
W Ca® ¥ 2 10 mmol/L LU BGEE I | 6E e A
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i LA 1 rad/s AOPE SE AR VEAT IV AR F A0, AR
LR 0.1% % 100%, SRJGHE 25 CF L 1% 1E
FE AR EAT AR H K, AR R 0.1 rad/s
%100 rad/s, H2 K BERCRE S AE 25~80 CHY Z ¥
TR PEATAR ST, SR K 1 rad/s, )5 7 1 rad/s |
25 CF#EAT 2000 s A4 % B [ AL 56
1.4 BEHITSHH

R EE W 3k, SR SPSS 22.0
AP X E S EAT ¢ K3 00 B, P<0.05 O 22 57 B35
FIH Origin 2022 b 31T 4095 2

2 HRESMH
21 REEMBBARSHER

FH 2 1 nl 1,28 AHP 4B #8389 SDF 2 5L
R FETET (P<0.05), M 3.20%4% /i £ 26.28% , 4

T 7.21 f% . AHP Ab BT AR o] LU A 2R E B
B pl BE T UL TR A R RE v 22 I 2SR
GEM R BRAR TR 2, AR 2 41 4k 2 A0 25 F L) in
AP Lin S0 R ] AHP A R 2T 580 5
RIT S SDF $2HUE

W& LBl h7 {185 4 AHP A0 BEET 5 8 0 0
SDF HA7AH [A) i) SRR 2 (% 1), O-SDF Hp 2 82
AT R Ay Forh DA AR | LR R
MD-EIMEM S ER AT, HEPRY
95.40% ,3X 5 Jc i #5 & SDF () Bk 28 s ik 73 45 SR
BN, 2 AHP A BRS  L-FRZHER D23
WA BN T 51.85% F1 39.27% (P<0.05),
D—TH G WH | 2R 4 BF | 4 0 T R R~ FL AR I
Wik & & FRAIK (P<0.05) , 11 D% 26 4 & B R &
A AR AE (P>0.05) .

&1 AHP %3Ea7./55% SDF MR ERK SMEHR

Table 1 Extraction yield and monosaccharide compositions of SDF from lotus root residue before and after AHP treatment
TR 5%
HEERE hwan PP e TR TR e poran Lmaen
LGSR B R B R
O-SDF 320+ 2.63 + 0.49 + 0.27 £ 1.21 + 8.82 + 81.36 = 522+ ~
0.29 0.04 0.03 0.04 0.14 0.26 0.51 0.28

26.28 + 1.20 + 0.16 + 041 + 0.77 + 8.16 + 81.49 + 7.27 £ 0.53 +

A-SDE 1.47* 0.09* 0.02* 0.02* 0.19* 0.11* 0.82 0.41* 0.02*

TE =" FR ARG E] * FoRA W #F 225 (P<0.05), T 1A,

22 HFHREM Zeta-BuSTER

M 2 AT, 2 AHP 4B 5 #89 SDF (1) M,
M, R, R, YA, 10 MM, T+ X vl g el T
AHP 19 & ALAE AT LA IR SDF (454, H I 5
RS> F i (1) SDF & A 43 ik, DT A 43 ot it
FEAS, A3 AR AR 0, o0 T K R Y 5T R 4 | 1
X B Lin FUS5R A AHP AbFRET S5 iE 15 2 1Y
g —.

3L Zeta—HL AV (1) I 5 X B SDF (1) 2 17 H2
AT T RAE, S50 %E 2 ran, O-SDF Hl A—
SDF [ Zeta— H3 {2 43 5] 5 -24.80 mV H1-26.95
mV, % AHP kb B 5 | Zeta—FL 037 2 3% P& A% (P<0.05)
FEE SDF 17 Hi, far A5G 156 W] L A g R B K, AT
Hesrr aEmmmisn gl g, FETE Ca> 78
AT RE S TR B P BE Y, AR A R

— 3 Li 2R SR ) AHP A0 B3 0 Kz i & R
5 SDF B A KA Zeta—H AV

®2 AHP % EH1./5%%E SDF WS FRESD S
% Zeta—EfiL
Table 2 Molecular weight and Zeta—potential of SDF

from lotus root residue before and after AHP treatment

Er 3 0-SDF A-SDF
BHHSTHR=E 8.571x10* 1.267x10*
(M,)/g-mol™
EH T RE 5.921x10° 9.131x10*
(M.,)/g-mol™
MM, 6.908 7.206
Wk F iR 87.2 44.8
(R,)/mm
T F iR 85.1 40.8
(R,)/nm
Zeta—, 45 /mV -24.80 +0.19 -26.95 £ 0.23*
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2.3 SEM SR

SEM J& RAEM BHMOW St i A 1 T.H, AT LA
T8~ AN T 78 rpOB SRR A 224k, Il 1
7R ,0-SDF H R /NA — JEAR A& 7 1 Btk ks 41
B, R K SRg | RN . 22 AHP Ab B JS
SDF (1) 550k7 RS BEAIG , F00RL 25 44 A8 15 32 A | 36 T A8
15 TR RS | 52 IR B AR X P RS T AHP Ab 3
Fris, —HERT KENSEASEARZH, 7
— TN T DF BN ER AR T 4549, A-SDF 1Y
FRE e m l 2t 2 R E A Ca M BN, &
Wk AT AR LA s A EE RS B 0, DT 2R R AL TR 4
()P BA 2 P o
2.4 FTIR REHTLER

WE 2 Fras ,AHP 4 BT . J5 #8 SDF Y
FTIR S5 AHAL , 352 30 224~ 25 0 118 e A1 I WAc 0
FUR D FEAE IS 1 0 B & A A8k . 3 356 cm™
F13 379 em™ Kb B 5 TE W I G 3 2 D Z 8 ) O-H
AR s 51,2 926 cm™ F1 2 927 em™ 4b A4 55 1%
Wi 3 A 22 TR LR R 3R 1Y C—H P 46 1k 30 5
1 650 em™ A1 632 em™! &b () W I g B
i —COOH 1y fifi 45 ¥ 20 51 2 ;1 426 em™ F1 1 418
em™ Ab f W Wi UG T2 Ok YR 1 C—H 25 i
EshgIE, MAE 1026 ecm™ 11029 em™ &b 5 T i
W F g 5 C-0-C 1yt 4 4z 2l A ¢!, O-SDF 7
1 733 em™ AMAFAE— 55 Wl g, X AT I X T R Ak i)
C=0 WM 4a4E 3D, M7E AHP b B 5 1H; 0 i 04 384 2k |
XA RE A T AHP B A AR Ir 3L, Feng S5127E
G AHP AR AR p o R T RIS
25 X-HHETHASWMER

AHP 4B 5 #8785 SDF A i 4 25 ¥4 28 Ak 5] 3
Fios o 18 X=HF At 5F &3 b, 0-SDF 7E 26 & 20°
Ab 0 ] B A A AT S RIS AE 9 b AR AE —
IR B AT 5 0, BT 2 R N 7 iRk 45 4, SR I
A P AT S R 25 X FC P L R R eF e &
AR 25 & X LR 44 P, 5 O-SDF A kb, A-SDF F2 %2
T 5 WA P9 07 8 R A A8 A T AT S U 5 B ) W o
ik, BLAMETE 20 0 14°H01 32040 H BT (47 5 1%
RGP RS R T B IRSE K X T fE &
T AHP ZhFEREIR 1 2F 4E R 5+ rh A 45 A X8R, 1
T AR S i S R S OB e TR
WA HE T 8653 £F 4 3 TR SE W I A . AHP b3

A-SD

17 555 500 g
Diffraction intensity/cps

B 1 AHP 477,558 i& SDF 19 SEM &
Fig.1 SEM images of SDF from lotus root residue
before and after AHP treatment

O-SDF

3379

L L 1 1 1 1 1

3500 3000 2500 2000 1500 1000 500
Wave number/cm™

B2 AHP 43277,/ & SDF i FTIR HiEE
Fig.2 FTIR spectra of SDF from lotus root residue

before and after AHP treatment
2000
1600
1200
so0

400

20/°
3 AHP 4 3EAT./5FEE SDF #y X-S & iT5 &
Fig.3 X-ray diffraction diagrams of SDF from lotus

root residue before and after AHP treatment
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J&5 #8i8 SDF A )7 458 i B AIK, nT {15 SDF M 4544
SIS, BORE A B R A R ks L B
A RS 12y Kz 78 AHP b B 5 H: SDF A9 45 5 i
AR AR 45 R —F,
26 RESWHER

AHP Ab#%t 38E SDF /9 e i M i 52 i 4n
Bl 4 FT . A R i 0 28 B0 AL AR F AT
PO gl 7 3 BB B 1 BB R A A
50~150 °C, 41 i O-SDF fil A-SDF 5.75% Fll
6.55% 1) T 2k, X T g2 B T A& SDF P A
TE 7K 53 78 R FANER E TR BE 1 L 5 5% 2 By
B BLTE 140~400 °C, #53 fiff % e K, 43 5l ' 3
O-SDF Fl A-SDF it & i & 56.53%F1 53.87% , &
FIEH TAGERMPFER DM IEN; 53 H
BLH BLTE 400~600 °C,0-SDF il A—SDF 2k T %
439K 8.28% 1 7.45% , Tl REJ& 41 Yk F FI 47 4 R
PRI JBE SRR Fir 30>, O—SDF il A—SDF it 5 K4
figf O E R 0 ) & AR AE 203 CFI 193 °C, i H:
AR B R 5 29.44% 1 32.13% ., 5 O-SDF #
L, A—SDF 19 53 fife Ut 2RI I HC Joit 2 7 1 2% S i
Thi, W AHP 45 SDF A9 & iR $ e e 1k 32
o P AR v RE St F— i AHP 2 BB
N T #88 SDF 19 i R 25 ¥4 i 15 SDF 1) A2 e 1 1%
5, RGBT BE R A1, D5 — U7 T AHP b B
W fiff T i vds v AR ol A5 R v v A 40 XE AR 1Y) B o
e R AT PR A B IR ke, DRI e 24 o AR R
I
27 BERLEELIWER

Fo it SDF 78 AN [A] Ca ¥ B T 55 D) 26 B2 bt 55 1)
AR AL ANE 5 B o 78T A TR S b, 55 )
B P8y B A B U)o R 0 B T WAL, B
SEOIRACAT A, AR AR IR AR X R 2R
W LR R AR, 3 PR kit n BY ) B R A W
AR 38 2o 53— R T8 S5 T WL = 4 I 24 25 K U O
sy HES R T A A 4 2 8] Y A B4R
FHES MR R B AL 30T LU Y BB Ca® Wk B 1Y)
1, #A SDF W 535 VI b B2 TH 45 %) 52 3] 5 §) 3%
B s e 2 WA R BB EAT B RN
Ca™i} ,0-SDF 57 Y) 5 2 = T A-SDF, iX 7] fig
JEH T AHP AL BEXT SDF 0 B A F AT 80, 28519
Sy IE S H BT YR B UG, SR S LT 5

T

=}

) o=

g g

. 2 &

M B <

BE o 3

= E
=
=

i %

5] S
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w

75} w
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B 4 AHP 4377, /53 SDF AR E & E

Fig.4 Thermogravimetric curves of SDF from lotus root

residue before and after AHP treatment

100 |5 0-SDF A-SDF
A 0 mmol/L Ca? —— —0—
A 2.5 mmol/L Ca* —@— —O—
5 mmol/L Ca* —A— —A—

o 10 mmol/L Ca®*—y— ——

)3
Viscosity/Pa-s

0.01

10
Shear rate/s™
5 A[E Ca*RETHiE SDF MRS IIR #hsk
Fig.5 Steady shear flow curves of SDF from lotus root

residue added with different concentrations of Ca*

V1% 25 W2 43 i () R AR T R AR, ik 5 2.2
b AHP ZbBEFT 5 #8E SDF ()4 F 5 e A8 fh 45
FE B, EBTYIE AN 1 s I, 0-SDF 1 A-
SDF (55 Y175 B 43 914 0.012 Pa-s H1 0.008 Pa-s,
T B LT LB R IR SDFU2 S s
Ca™i , #8its SDF IS WM B DI B BE BIBE & Ca® Wk
(A 8 s B, o Ca? ik AR T 2.5 mmol/L
I, 0-SDF (87 I 5 3 %5 T A—SDF, 4 Ca® ¥k J&
IKE] 5 mmol/L B, PHASFE S BT VI FEFEAH 22 A K,
M 24 Ca® ¥ B 15 %) 10 mmol/L I} A-SDF 11 87 4] 2
FEMEIE & F O-SDF, [iRZ5 2B, 24 AHP 4
IS R SDF (19 Ca™ USRS &, WA S TR
7 e R A RORE R
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AR AR = s 45 R T LUA H, #8i SDF
Bl A Ca e B A B2 o JL IR A o 260 132 058 1 1) 7 T %
g, MWL AE L FIE R T 10 mmol/L
Ca™ ¥k R WS A RB AL 1 G PR FERL i 6" 5
AR AR R R RO R

3 N AR TR T R SDF E RS 2k
FEo X B (F 6a), 4 AHP 4bFH )5 | #87# SDF 4k
PERG S X AR %5 O-SDF 1Y G/ B 2% 28 ik 5] 14%
R FERaE 1 A-SDF /) G' {38 in 2] 2% i 5k I+
REE TR, G 2RI BRI Y R AR 4 kil 5
WEAR ] S R IS (AR T RE DT, e T I B AR B
BERE I G5 TR PR, PR, 703 AR 1 s A
B v R HE 1909 172 W] OR 38 i SDF B J6e 1 25 72
b= N 5 N9 | D AGYAE 1787

XF 88 SDF BERCHEAT T sh M4, 45

1000
—=— O-SDF

® A-SDF

oo 0 0 0 00 0 o
100 £ .

G'/Pa
G"/Pa

0.01

g AR
Strain/%
(a) i REBL B G it A8 A5 Ak il £k
1000 ¢
O-SDF & G'—o—G"
A-SDF e GO0 G"
100 ....,..Om *0 o
s o e
10 b o0 0—0 0
00000000
]  mom
[Vt e
= = "
QO 1E o
EM
01k
0.01 L L L . L )
30 40 50 60 70 80
i B2
Temperature/C

()BERERLRE 6" HURERE L G REIR 72 fl il 2k

W 6b Tz, 38 X A4 50 25 A0 P 1) 43 B, ]
DA T FL 2 DA M o F2 a0 SR st ol £ fE A4
R R P A-SDF 8 IR I G IR A KT 6",
T % B R A 1) 5L AR R BT . O—SDF &8 B
SRS BN RN AT R, (BRI T 2 Moo
G, i ELAE A0 DA 1) B M AR AT R R AR Y
FEEN

FE95 SDF BEE G/ G BE IR FE A8 AL in & 6c
i, 25 CETFE 85 CHyE e, #i SDF
BERCHY G ¥ T G, R UIBE B AR R AE AR
1 A 2 0L 7 %) 5 958 s P 5 A TR AR R, B
SDF BERZ G'FI G HBBE 2 i 3 1) T o= 17 Wl 44
Jn, B O-SDF 2Z iR JE 2 m s B 2 Lkl
AU T A=SDF T8 B A8 358 152 P8 755 099 26 25 # 55 O
SDF BT, AT AN By 32 1 B 52 1)

Fiid SDF BEIE G/ G R A 1 28 A i 6d

1000 g

100 g

O-SDF-— = G'—0—G"
A-SDF e G o G"

0.1

0.01

0.1 1 X 10 100
biE kS

Angular frequency/rad-s™

(b)fRERL LY G B L G BE M R A {2k

O-SDF-— & G'—0—G"
A-SDF—e—G'—0—G"

_mm—-"'

1000 g

L i OOO00000RR
5-0000-000FOOOO000000-00DOC V0 DORRETE

s ©
2"
S
SO IE
L oooDoooooo0oolonooonong
i | ooopooooEanoans
001 L . . . .
0 500 1000 1500 2000
st [
Time/s

(D RERL R ¢ BB G Rl ] 22 1k ih 2%

B 6 AHP 4371, 55iE SDF Wi SR TR

Fig.6 Dynamic rheological properties of SDF from lotus root residue before and after AHP treatment
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fias ., BT Fi i SDF BERCIR R TE 2 000 s P55
BESE RS GIR G, I3 B B TR () 5 R e
A-SDF BEf% G'35 )T 100 Pa, L O-SDF BEIL &
HAE 200 %,

IR B A AR A WA R AR, 4 AHP AbFE
J5 FEE 1) SDF 7 Ca> {7 7E T 230 Hh 55 9 s 1k I
478, 5 O-SDF M Lt ,A-SDF ¥ 5 T Ca>2 [f]
T I B F A, A A A [ %) PN 0 245 5 4 AL T
A I B R BERC TR RE . AR SCRY S5 R S R
FEH RIS AHP Ab 3T SDF it A8 43¢ 1 5% M 1Y 45

VR 5 5 — B,

3 HFig

2 AHP 4b B #8538 1) SDF $2BCREEAN, 20 1
JiT £ Rl Zeta—H 57 FEA, FROBE 20 1 & A= A8 Ak, th 2R
T L-BT R Ad . AHP b RS2 SDF 1
B3 RRAE VR B BRI A A e Mg | 45 b BE AR, 45 4 78
S M FURLRSE . SR, AHP 4b ¥ J5 #5 #& SDF 1F
Ca® f- 76 T F 801 B 155 19 B U1) 2 B R R ) o e
bRy, HimfeoE P8 oy . ASBFoE 45 R o fi ik
SDF ByPE J5T 8 M A £ b ol A g g 2 4
Z% F4 B T RE IR I 2RI,

& % x #
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Effect of Alkaline Hydrogen Peroxide Treatment on the Structure and Rheological Properties of
Soluble Dietary Fiber from Lotus Root Residue

Xu Lei, Zhang Qian, Wang Peiyao, Wang Zicheng, Huang Linxi, He Ling
(School of Life Science and Food Engineering, Huaiyin Institute of Technology, Huaian 223003, Jiangsu)

Abstract The soluble dietary fiber (SDF) was extracted from lotus root residue after treatment with alkaline hydrogen
peroxide (AHP), and the structure and rheological properties of SDF were compared before and after treatment. Results
showed that after AHP treatment, the extraction rate of lotus root residue SDF was increased by 7.21 times (P<0.05),
and the contents of L-rhamnose and D-galactose were significantly increased by 51.85% and 39.27%, respectively (P<
0.05). Compared with untreated lotus root residue SDF, AHP treatment reduced the molecular weight of lotus root
residue SDF, and the Zeta—potential was decreased from -24.80 mV to -26.95 mV (P<0.05). Scanning electron microscope
and Fourier transform infrared spectroscopy analysis showed that the structure of lotus root residue SDF became loose,
the surface became rough, and some characteristic functional groups changed after AHP treatment. X-ray diffraction and
thermogravimetric analysis showed that the crystallinity of lotus root residue SDF after AHP treatment was decreased, but
its thermal stability in high temperatures were improved. Furthermore, the steady-state and dynamic rheological analysis
showed that in the presence of Ca®, the SDF treated with AHP showed higher shear viscosity and stronger gelation abili-
ty. In conclusion, AHP treatment could effectively improve the structure and rheological properties of lotus root residue
SDF, which could provide a reference for the development and utilization of lotus root residue.

Keywords alkaline hydrogen peroxide; lotus root residue; soluble dietary fiber; structure; rheological properties



