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Abstract: The single-factor experiments were combined with response surface methodology to optimize the extraction
process of dietary fiber from husk of Xanthoceras sorbifolium, so as to achieve high-value utilization of woody oil
processing by-products. Furthermore, the structural and functional properties of soluble dietary fiber (SDF) and insoluble
dietary fiber (IDF) extracted through ultrasound-assisted alkaline (Alk) and enzymatic (E) methods were systematically
compared. The results indicated that the optimal parameters for the ultrasound-assisted alkaline method were set as follows:
Ultrasound temperature 61 °C, ultrasound time 16 min, ultrasound power 210 W, and NaOH concentration 4.5%. For

the ultrasound-assisted enzymatic method, the optimal conditions were determined as enzyme addition 7.9%, ultrasound
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temperature 55 °C, ultrasound power 210 W, pH6.7, and ultrasound time 30 min. Under these optimal conditions, the yields
followed the order: E-IDF (63.71%+0.16%)>Alk-IDF (59.61%+0.16%)>Alk-SDF (13.17%+0.13%)>E-SDF (11.39%*
0.14%). As revealed by scanning electron microscopy, E-SDF exhibited a typically loose and porous structure, while

distinct wrinkles were observed on the surfaces of the other components. As confirmed by spectroscopic analyses, all four

components possessed characteristic functional groups of dietary fiber. As demonstrated by functional property studies,
Alk-IDF showed superior water-holding capacity (12.16+0.05 g/g) and oil-holding capacity (19.12+0.06 g/g), while E-SDF
displayed the highest swelling capacity (4.98+0.10 mL/g). At a concentration of 1 mg/mL, the reducing power (0.45+0.01)

of E-SDF was higher than that of other components, whereas the free radical scavenging capacity (48.21%+1.02%) of Alk-

SDF was the strongest. Overall, husk of Xanthoceras sorbifolium dietary fiber possesses favorable physicochemical

properties, which could provide a theoretical basis for its high-value utilization.

Key words: husk of Xanthoceras sorbifolium; dietary fiber; alkaline method; enzymatic method; extraction technology;

structure; physicochemical properties; antioxidant activity
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Gl OB LR . AR I . a-DERIE), F 08 1:20 1Y
BHE LEIMASE pH IIBERRZE MR, 76— R
S HREC—ERFTE], 100 °C 7K K 10 min, 4500 1/
min B0 20 min, BROTFEYHUH AT, 732 A D
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Table 1 RSM factors and levels for ultrasound-assisted

alkaline extraction

KF A B MERIE CoBSTIR D: NaOHWESE
(c) (min) (W) (%)
-1 50 10 180 3
0 60 15 210 4
1 70 20 240 5

N AR BT pH4 HE S HAR S,
LA SCoeE AR 5% SDF A5 55 Sk nig 8 {8, %o i £ 21 4 1) 42
B S5 ik — 25 Pt 1k o {81 FH Design-Expert X /4
(13.0.1.0) #£47 Box-Behnken #it. LLEEZ=04b
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A 1 -1, A HF R E S i E L3 2.

2 PR BB R T A PR 2R A K T
Table 2 RSM factors and levels for ultrasound-assisted
enzymatic extraction
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A: BERINE (%) B: @AEEE(C) C:#BHUIR(W)  D:pH
-1 6 50 180 6.0
0 8 60 210 6.5
1 10 70 240 7.0

1.2.5 SGERSEREE L 4RSS

1.2.5.1 FAMGHENE S5 FEURY 097314k
&M1&k, S B EL Alk-IDF. Alk-SDF. E-IDF. E-
SDF #£4ih 20 mg, FAZEIE/KFRER) 0.2 mg/mL, FAE
ah BT ERAMT O T, SRAERE S 200~800 nm
P RFERE N S

1.2.5.2 (HEILIMNGEERNE  SHEXNARRE 1Y
I FAERE Mok . #F Alk-IDF. Alk-SDF . E-IDF,
E-SDF ¥£ 543 35 KBr MR LB & b A 1:100 1R
BIFEERS), A, R BT LA GO, SR
FESTE 4000~400 cm! 3 Bl N A OGIE 1, Sy 3R
2 nmo.

1.2.5.3 Hfigaile  SHREED ke
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E-SDF 3K, 43 ¥ S R4 F 5 B IR 5 w4, 76
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J&, 7E 4000 r/min FYFZEE T 5.0 15 min, ZSER_IHR
JEFRE, BB AT 45 °C HHE R UL, R FRE .
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1.2.6.2 Frh e ST/ NaEN [Tk IHE
s . SR HETRPREL 1 g SCE R 72 SDF fl
IDF &F 50 mL &L.0%, LA 20 mL 530, 76 4 °C
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Fig.1 Results of single-factor experiment in ultrasound-assisted
alkaline extraction

TE: AR/NEG T8 (a~e) o A R EPE 225 (P<0.05), 18] 3 [A].
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BH 77, S8 Mo &bt & A o i, AN $2 = T Alk-
SDF 15321 {H#E 7 o) il & ] 8 534 Alk-SDF A&
HeAbeE Sy . AN, Jd i D RIA T R AR A AR
Y, X BB 2 HI 55 BE 1] 41 it 32 B0 fE sk ),
E Alk-SDF 15958, DA ik 5588 75 %k 180,
210, 240 W A7 5 LL0m b TR -

Bl 1B Jz W T #8575 5 E X Alk-SDF 75 3R (14 5%
i, ARFE IR SN 60 °C B, Alk-SDF 75 i, iX &
PR T Pe i T RS B 4T 4 bl o SN T,
IR T S ris shAny ik, Mmide= T Alk-SDF 7
VPRI EE, MR 60 °C 5, MRS
A 23 AR 23R, AR T AZ BT5R BE, [RIA & iAe
T Alk-SDF 4[5, 530 Alk-SDF 75 3R AL .
DRI PRAE TS IR S 50, 60, 70 °C BEAT S L2 57
o

N 1C fpras, M8 ASE] 2 15 min B, Alk-
SDF SRk, stk BN 4, B
AR B (A AN, AR RE B ET IR, PRt TS &4t
AERRERL™, PR R TR, FTRES IAE Alk-SDF &4
RS, MWL Alk-SDF 15320251 B W 54568 7
AHE] A 10, 15, 20 min ZEF 75 S0 i .

& 1D 7] LIE HY, Alk-SDF 15 3 7E NaOH ¥&
BEIRF 4% Bk B, X &S~ NaOH A] LI i
it £ 2T 4 0 BS ik, 13 75 ALk-SDF 45 JF 5 2o, {8
NaOH ¥ B2 ] 755 &5 5 8U8% B 47 4 43, o1k It
VE, I T Alk-SDF Y HEHC7, 33X 547 L4508 15T
A - Tl B P BB K B S 4T 4 3K,
BE#G NaOH ¥R IN2 St /5 il K thiE$E NaOH
HWRBER 3% . 4% 5% AT S s o
2.1.2 ma IS S5 R 54T SEEG i Bl Design
Expert(13.0.1.0) FR A 11 PO PR 2R = 7K1 i iz [T X
oy, 3 29 gHiG, Hoirp 5 gl T E A s AR, R
Alk-SDF 15 34F Sy BB, B 2 et T. 25240 ik
BT R AR L 3,

F 32 4 AT %1, P<0.0001, 156 IH iz A AU 5 25, O
I PAE ST 0.0513>0.05, A 5 3%, R*=0.9625, 2%
Mo Ry, v AFHTFXT Alk-SDF 153849001k .

Alk-SDF 53R BT 77 A

Y=-54.5996+0.711667A+1.12917B+0.265583C+
4.26333D—0.00185AB+3.33333¢-05AC—0.0115AD—
0.00065BC—0.001BD—0.0055CD-0.0051875A2—
0.0272B%-0.0005625C>—0.27D?

R 4 AT 51, 4 ~EZEX Alk-SDF 1952 4K K
Sk B>D>A>C, B8 75 B[] >NaOH ¥« B >#8 75 il &
>HE IR

& 2 MBS TR AT NaOH ¥R B K 2232 H AR
X SCEARFE Alk-SDF £33 W2, BTG PRR 5
SEELRARAR AT LA L s EAE A . AL, i
R T Y 20, A A D3R (C) Al NaOH ¥R & (D) 452k

3 R BRI e N A B S A5 R
Table 3 RSM design and results of ultrasound-assisted alkaline
extraction

g A AT IELREE B: T ] C: M7 TR D NaOHH i Alk-SDFE-R
> A

(¢) (min) (W) (%) (%)
1 50 10 210 4 11.31
2 70 10 210 4 11.94
3 50 20 210 4 12.26
5 60 15 180 3 11.91
6 60 15 240 3 12.51
7 60 15 180 5 12.68
8 60 15 240 5 12.62
9 50 15 210 3 11.69
10 70 15 210 3 12.44
11 50 15 210 5 12.52
12 70 15 210 5 12.81
13 60 10 180 4 11.76
14 60 20 180 4 12.41
15 60 10 240 4 11.72
16 60 20 240 4 11.98
17 50 15 180 4 12.12
18 70 15 180 4 12.48
19 50 15 240 4 11.99
20 70 15 240 4 12.39
21 60 10 210 3 11.79
22 60 20 210 3 12.43
23 60 10 210 5 12.22
24 60 20 210 5 12.84
25 60 15 210 4 13.28
26 60 15 210 4 13.18
27 60 15 210 4 13.26
28 60 15 210 4 13.11
29 60 15 210 4 13.22

4 PR B AR e L TS 5 28 BT
Table 4 RSM analysis of variance for ultrasound-assisted
alkaline extraction

WH  FEFM AmE B FfH Pld I

T 7.41 14 0.5293 2568  <0.0001 ok
A 0.6030 1 0.6030  29.25  <0.0001 o
B 1.14 1 1.14 55.35  <0.0001 ok
c 0.0019 1 0.0019  0.0910  0.7674
D 0.7105 1 0.7105 3447  <0.0001 ok
AB 0.0342 1 0.0342  1.66 0.2184

AC 0.0004 1 0.0004 0.0194  0.8912

AD 0.0529 1 0.0529  2.57 0.1315

BC 0.0380 1 0.0380  1.84 0.1959

BD 0.0001 1 0.0001  0.0049  0.9455

CD 0.1089 1 0.1089 5.8 0.0375 *
A? 1.75 1 1.75 84.68  <0.0001 o
B’ 3.00 1 3.00 14551 <0.0001 ok
c? 1.66 1 1.66 80.65  <0.0001 ok
D? 0.4729 1 0.4729 2294  0.0003 ok

Gk 0.2886 14 0.0206

FI 0.2702 10 0.0270  5.87 0.0513
iR 0.0184 4 0.0046
el 7.70 28

R=0.9625, R ;;=0.9250

TE: 73R B X R (P<0.05), " TR REW 2 F (P<0.01), F6lF].

ARG, B B2 A A BED , 28 AT X35 00 52 0
=&, 52T A AR 2.
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Alk-SDFf5% (%)

P2 B ZAR-NaOH ¥ B 52 HAT Y = 2k 17 1 4]
Fig.2 3D response surface plot of the interaction between
ultrasound power and NaOH concentration

2.1.3 T2 SRR e RAE T 2 S800:
HA IR 61.45 °C, EATETE] 16.11 min, #8725 %
206.83 W, NaOH ¥ & 4.45%, T S5k 5158 Alk-
SDF 1333y 13.32%. b5 4, B 125 54004
RO EE 61 °C. SR 16 min, 7 D)5
210 W. NaOH ¥ 4.5%, 15 5] 5 PR b SR 58 Alk-
SDF 5% 13.17%=+0.13%, 45 5 5 HU {5 40 22 R
I, Ul AR A A B R AT, e BRIRE AR 1
52, AIK-IDF 13%8 59.61%+0.16%.

22 BEEHEEERIGE R SDF

22,1 FARREIIGEER & 3A AIAL, A TR
i3] 210 W B, E-SDF 333K iR K, IX Al GRJ#E
AbFR SRR FE AT M RE R 2L, fEE T SRR S E TG
PE RS P . P, JE T 4S5 T E-SDF (45
SR, IR 210 WS, SR B AORE S AL AT G4

WA SCRESR 5 E-SDF 18 PHR&S 14, AR 21k, M
S BOCHAS SRR REPS, B B $EE 75 U132 180,
210, 240 W UFf 7 fe £ )iy i o

FH & 3B Sz BT HE 75 il X E-SDF 15 3R 19 5%
nij, E-SDF 153 AF A 1R 60 °C B E i, X /&
N 52 -Gl 0 BEE IR T TR, P2 T B
SR, (fi15 E-SDF 195 Fh & o #E7 iREAK F ol o
60 °C, "I REE I & & Wi iE TERRAR, T3 R R A
IS, BEAINT E-SDF 1975300, B L6 7= 18R
50. 60. 70 °C FHAT)/5 LN A .

& 3C BT s, Y4875 A ] 2 30 min B, E-
SDF 5-3283A 5] 5 R, X B BH $E B[R] K, 2 Sl
WG RRASYIES, {H B 35 A8 7S B[R] 3 m, 75 H R g 2R
e ARAE, E-SDF £9% 7. HEHET R, Fis
B A M Es A HUAREY VSR8, SR SR AR
F¢ E-SDF 514, §3( E-SDF #43% F[%EY, X 5F8j
D2 ST R S S B TR PR B S i RS AT 4
FaT—F, B S BRI, nI S A iR
Jeka s . Rt ESE A AR S 20, 30, 40 min
A7 S M) 7 1T 3R o

& 3D "%, pH A 6.5 B, E-SDF 15 % &k,
X KA T eal pH T, AR 0 R AR, 2
pH LT 6.5 B}, WTREHE M & A Hn I TE T RE,
T2 E-SDF 153%201 FfE. X5 RED i
BN LR T M AT et —aK, Bl
5 pH B4, nIEMNE L 4EAS SRAeI e, Bk
¥ pH N 6. 6.5, 7 P TS LM TS o

& 3E AT LLE H, Y EF S & 8% i, E-
SDF 11538 5 K, 3% J& BB oAb f vy o 2 5 i s
EAE L, MEFR IR, 2 TR BN TE A, i
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Fig.3 Results of single-factor experiment in ultrasound-assisted enzymatic extraction
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T T W, 1EBE UL R b ik AT i BY, 30 E-
SDF 19% FE, PRIHIEEERGRINEN 6%. 8%. 10%
DA TS S0 B TS

222 ma IS EE R 50T SEE i Bl Design
Expert (13.0.1.0) #RA4- 1 PU PR 2 = /KP4 nia o T ik
65, 3 29 4H5G, Hidp 5 AT EE A0 43R5, o
E-SDF 75 3584 A i 56 i A8, i 5 fefE T 22380,
RIS EE R 5.

5 RARBIARA N R BT 54
Table 5 RSM design and results for ultrasound-assisted
enzymatic extraction

Sogp A FREGESINE. B: AHIRE CoHH IR Dip E-SDFf#%

(%) (cc) (W) ’ (%)
1 6 50 210 6.5 11.37
2 10 50 210 6.5 10.67
3 6 70 210 6.5 10.46
4 10 70 210 6.5 10.87
5 8 60 180 6 6.46
6 8 60 240 6 7.35
7 8 60 180 7 10.39
8 8 60 240 7 9.87
9 6 60 210 6 6.88
10 10 60 210 6 7.44
11 6 60 210 7 10.21
12 10 60 210 7 10.61
13 8 50 180 6.5 10.91
14 8 70 180 6.5 10.77
15 8 50 240 6.5 10.79
16 8 70 240 6.5 10.45
17 6 60 180 6.5 10.28
18 10 60 180 6.5 11.13
19 6 60 240 6.5 10.65
20 10 60 240 6.5 10.37
21 8 50 210 6 6.92
22 8 70 210 6 6.88
23 8 50 210 7 10.74
24 8 70 210 7 9.91
25 8 60 210 6.5 11.44
26 8 60 210 6.5 11.31
27 8 60 210 6.5 11.17
28 8 60 210 6.5 11.12
29 8 60 210 6.5 11.29

H 3% 6 AJ %1, P<0.0001, {3 A iZ AL BIH, i 2, %
LI PAEHEZE T 0.1696>0.05, A i 3, R>=0.9930, £k

o
—_
>
(=]

[ —
—_ =
=TV

E-SDFf$% (%)
S
W

10.0

627073
By oS
{’(o)

A %ﬁfflla

6
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356& 3
\00 RZASEE S
‘b-g‘/

6 MBI ARA R L AT 22 00T

Table 6 RSM analysis of variance for ultrasound-assisted
enzymatic extraction

WH  FEM AmE Hur FlH PfH B
el 71.18 14 5.08 142.10  <0.0001 o
A 0.1281 1 0.1281 3.58 0.0793
B 0.3536 1 03536 9.88 0.0072 o
C 0.0176 1 0.0176 04928  0.4942
D 32.67 1 3267  913.08  <0.0001 o
AB 0.3080 1 03080  8.61 0.0109 *
AC 0.3192 1 0.3192 8.92 0.0098 ok
AD 0.0064 1 0.0064 0.1789  0.6788
BC 0.0100 1 0.0100 02795  0.6053
BD 0.1560 1 0.1560  4.36 0.0555
CD 0.4970 1 0.4970  13.89 0.0023 ok
A? 0.2543 1 0.2543 7.11 0.0184 *
B’ 0.3226 1 03226  9.02 0.0095 ok
c? 0.9765 1 0.9765  27.29 0.0001 ok
D? 36.07 1 36.07  1007.99  <0.0001 ok

B2 0.5009 14 0.0358
KAUT 0.4376 10 0.0438  2.76 0.1696
HIRZE 0.0633 4 0.0158
RIRZE 71.68 28
R*=0.9930, R?,;=0.9860

P R, i LU TX E-SDF 15
E-SDF 13 BT /7 #2H:
Y=—490.922+1.25992A+0.431183B+0.380206C+

133.541D+0.013875AB—0.00470833AC—0.04AD—

0.000166667BC—0.0395BD—0.0235CD—0.0495A2—
0.00223B*-0.000431111C?>-9.432D?
FA=3.58, FB=9.88, FC=0.4928, FD=913.08,

I 4 SR ZEXT E-SDF BYSZ AR YR A D>B>A>C, HJI

pH> 75 3 B> [l > 7S TR
4 ShfgEs i RS IRE . AT pH %

(R 2 PR R 28 BAE X S 5E E-SDF 1328 [ 52

EIEAGURIREE ANEE = S TR AT L B L3028 B AR

FHo BRI, im0 i & 4a~&] 4c 0, BEER IR

(A) HEFIREB) . R (A) SEATIRRC) .

R IIFR(C) 5 pH(D) YA S 2R AHXIAE, I BN

BENE, 22 HAE XIS R s2m R 3, 57 2550 pras R

—3

Rt

(e]
—_ =
= - o

E-SDF13% (%)

K4 %I%xl—ifﬁﬂ%éﬁgéﬁﬂﬂ T &

Fig.4 3D response surface plot of the interactions among various factors
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223 TZMESRUERE: e E T A0
B 5 i 7.86%. M E VR 54.19 C. M E DR
205.10 W, pH6.69, i il 3 55 H 5% E-SDF 15 % 2k
11.63%. N ITEEEAE, 1 T L5 VR S N s &
7.9%. HFEIRE 55 °C. AT 210 W, pH6.7, 15
) SZPR b A5 BE-SDF 13 3% 8 11.39%+0.14%, 4%
SRPEIT TS, Ui AR R R, PR R 4%
4381 1186, E-IDF £5:5%°4 63.71%+0.16%

23 REARXERT SDF £4 M4 FRAIE M

2.3.1 BAMNGESHT SN HTGTE )R H TR
G, PR H AR SR WA il PR S S A
A& SH T A M SCE RS SDF Al IDF RS &
KAFTFH I, ¥ R 52 SDF F IDF #f 5 % W AE
200~800 nm V& [F#EAT LA G5 HHE 5 s,
4 FRREE LT 4ERT P AE 200 nm Ab ik F & AR, 0
SCERFERE LT b 5 K 2 Hi2 i, E-SDF .
Alk-SDF H1 AIk-IDF 7E 280 nm BT A5 55 W% s, 134,
BRI RE & D /KIS PEER (AP T RE S I e
260 nm AbERHEEAT H BRRFAE I A g, 2% BH 2 SO 578
JEE A YE P ARAFAEAZEAZ IR, X 5 2= E R AE0Y I
G R TE LA,

2.0 1
—— AIk-IDF
—— AIK-SDF
151 —— E-SDF
—— E-IDF
210
)
=
0.5 1
0

260 250 360 350 460
P (nm)
/5 AIk-IDF, Alk-SDF, E-IDF, E-SDF {4411
Fig.5 UV spectra of Alk-IDF, Alk-SDF, E-IDF and E-SDF

2.3.2 fHHEMLIANGIES I WnEl 6 TN, E-SDF,
E-IDF. Alk-SDF #1 AIk-IDF 4 Fl & £ 4E7E 4000~
400 cm ' JE B9 FTIR YGREHAT G & £F 4k i RRE
WL . FE 3399 em ™ Ak i W Wi Sz T SR e sl

3399 2931

1611 1015

WAL (em™)
K 6 E-SDF. E-IDF. Alk-SDF. AIk-IDF [K{# BLIH-21 41 i
Fig.6 FTIR spectra of E-SDF, E-IDF, Alk-SDF, and Alk-IDF

£ FE O-H mMigaPesht . 7 2931 em ' 2K
g TR [ P FF LRI IE HH 2609 C-H BT FRP
G HPESHPY . 7E 1611 em™' &bAY RIS TT B2 iy

F C=0 45 ¥R sh, FBHiZ SDF #1 IDF n] gE &4
WEIEETR AR L5 AP, 7E 1200~900 ecm™ AL BRI A
HHEIKAL S PIBORHIE, LIV GRS B N S A £

AN AU, SRR IR A PR 2, 1B SRR S AT

dErp o] GES A I PELY, 7E 1015 ecm™' AR EL T AR
SRR, X AT RE S C-O R ¢, T heRh

16 15 455 A4 5% 0% 2R F B9 C-O-H Al C-O-C 45 #9742
N, SR B SRR SIS A 4 T e S A W A RE

2.3.3 HEBRESHT AFERBOT U RS E AT 4E

THOMES IR AT ZE 5, SR D RedetE . an

Kl 7 iR, 4 FREE A 4E RO 22 52 W i . E-
SDF B K 500 55}, 2 ELRZZ L5, TR ARFI N
“HRAEREIR” s 247k 2000 F11 5000 £%HT, E-SDF S #1
FEMAZFLIOLERE, X RS LA (K 5T fa 5 F
2RI, SR T il Dok A I 2465 S 3, e A e/ N J17E -

NAEXTESS, FRKAE 12 BIRR I, X5 S SEN 5
PR P S BRI B B A R S8 b vl i RS 27 4

LSR5l . gL E-IDF. Alk-IDF Fi1 Alk-SDF 4%
SLEEFA, 24 500 50T, AT LLAXLEL E| E-IDF . Alk-
IDF Fl1 Alk-SDF 4] 5 IR A8 450K 255 24 ik 2000 7%
F1 5000 ZHF, AT LA B 5] E-IDF £5F4%58 3
2, A HMELLER B /N, Alk-SDF BARAE R
FFLII, (R AU, BERREE /N1 AR X b,

1M Alk-IDF A3 B 42 % 4% AN 2 FLIR), 33X Fh b A 41
{45 Alk-IDF M1/ AP, AL Alk-IDF HAT 8K
A bR AR, 1T ELRER H B8 2 1 S K A S R EAR P
PP, ARG o S SRR 0, 8 2 W RO
LB KRS/ N30

3 — 20 um 5 pm) / 2
&l 7 E-IDF. E-SDF. Alk-IDF. Alk-SDF $4# H F 5 falis [l
(500%, 2000%, 5000%)

Fig.7 SEM images of E-IDF, E-SDF, Alk-IDF, and Alk-SDF
(500%, 2000, 5000x)
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Alk-IDF. Alk-SDF. E-IDF. E-SDF 4 F i fr
A PR PE R UNEE 7 iR . Alk-IDF 9457k J1 Fnds
W F153 9 A 12.16+£0.05 g/g Fil 19.12+0.06 g/g, .3
= T HAB S Er 2T 4E (P<0.05), 33X 1] BE 27 St 3
38 3 B ZUE IR AlK-TDF 4 34 i 235 44 539 i He 2 e,
BanE T XA W BREE S, [l B LT 4k 1
ST | SR /K IEPT AN A AR 1R, I T T R
SEAKPES, R4S Alk-SDF A 55 22 11 35 7K Rl 35 7 5t
1, {E AT BE L 2 AR & s M i B 2T 4K 1 FsE
B Ry ) SR, S S AR AT I A A — 3K
Y, Alk-IDF R HFH 4% 2L, R8T HAF K FIEE
JHAEST . K W RIPM A i AL 3T e 2
FEFRUY, X L 4 PG A4, E-SDF MK J1 50K,
A1 4.98+0.10 mL/g, & 3 = T H b & & £F 4 (P<
0.05), IXJE: KN IR B 2T 4E g A S nigi A, Hog sk
JEREAK RO R DL S5 SR, R B 2T 4k r
AR BT XTI B LT 4 S5 B R MRE R, 5
SO A E BRI X

R SCERTEIE AR B
Table 7 Physicochemical properties of dietary fiber from
Xanthoceras sorbifolium husk

e Frk 1 (g/g) Frm 1 (gg) ik 71 (mL/g)
Alk-IDF 12.16+0.05* 19.12+0.06" 4.5140.09
Alk-SDF 11.14+0.06 10.13£0.07° 3.56+0.04°

E-IDF 3.44+0.06° 4.43+0.08° 3.11+0.05¢

E-SDF 2.56+0.05¢ 4.06+0.06° 4.98+0.10°

i WA F/ING F 8 (a~d) Fn A B2 5 (P<0.05)

25 REEARMNNERTE|AERS NS

2.5.1 WIFEF5EER wFE ST U T PLE
fey P EARTETE . PUAEALFIE S  H FARRENE ST
YU B R RN, W' RE 5 A 5 ) S A G
B 8 I et R5E E-SDF . E-IDF. Alk-SDF. Alk-IDF
A TR TR 25 5, 4 Bl & 27 4k i i 1 BT
Ve 4, HiR R bEE SOER e e 4 BT a2 iy
B, SR R STEWEAE 0.2~0.7 mg/mL V&
[l N, Alk-SDF 145 J) 5 T E-SDF . JH# 451 5%

1.0
S
~ “ —— E-SDF
2087 —— E-IDF
5 —— Alk-SDF
9 0.6 - —— Alk-IDF
E — VC
g 041
0.2

0.l2 Oj4 0?6 0t8 lIAO
T (mg/mL)
K8 TR R 2R 4k S )il e 45
Fig.8 Determination results of reductive capacity
in dietary fiber

FRWUOIT v %) e i Z2 8 DPPH [ i L35 BR E 1 a5k
M, A2 RS B B Ay P Z2 M 438 5 D v T IR R
ASCEGEE IR G2 3, YRR TR BE R 0.8 mg/
mL B, E-SDF i 5 7 & T HABIE £ 4, SAR42H
ST R ] 2ERE RN

2.5.2 DPPH H H 3L BRI 4h DPPH ¥ &
H AR e A R 3EE R Jrik 2 —0% T
PR TR LA LRE JT . RS S DPPH H
Feeh Gal o, FEUROGIE TR, b n] DL A sz
RIARZRAE 517 nm P I IOG HE{E I 18] 42 I R
S EIPTEALRE SICY AnlE 9 B, SOEHSE 4 FhkE
Be4e#i H 5 DPPH H LB KRR, HE5 T
Ve A, AR EROCR, F HEE R AR 5T
RIS, 2 E T FEAHRRERIE T,
SDF VS RACR 2 T IDF. M BEAE 0.2~1.0 mg/
mL I}, #87 B Oa HE BU [R) Fh SOt S 52 i B 21 4
PATE R RE ) v T S Sl B AR . X — 22 F T RE
PR TFPIR AE PRI 25 5 RS Sl BN Ret
SEPEIK SRR S B R, TR RS A B RE T
Z WA 2 AP . DR, S R B RL R S EOE
Zid R i S A R R, DA T AR I e e &1
2R SR A [ L BRI . Geng 4502 F S HREHUT
XA P 8 DPPH [ FR 355 BREE J1 0952 m, &
PRAE &L R IR BEETE 0~4.0 mg/mL 5 FBl PN, By $E B
B4 BB 2 6 DPPH H i 2575 B B8 1/ T g Tk
B, ARG 45 IR 5 2 —2

100 - R
. —-— E-SDF

80 1 — E-IDF
= —— AIk-SDF
S — AIk-IDF
% 60 s
i 40

20

0.2 0.4 0.6 0.8 1.0
JEHE (mg/mL)

K19 JEELF4Ex DPPH A TR AE 1 E 45
Fig.9 Determination results of DPPH free radical scavenging
capacity in dietary fiber

3 #ig

ASSCIREE T AN RIFRBOT XX SOt R 7o i s e 4k
1932 GEM DI R4 TR S, T oR 4 SRR s
NI A T 25 B FRIELEE 61 °C L AT
[E] 16 min. A5 T3 210 W, NaOH ¥k B 4.5%, #8
FHER BRI AL T2 NS N 7.9% . #E7S R
55 °C. MR 210 W, pH6.7. # B [E] 30 min.
HUE T 2554, M5l BB 7k 32 B9 SDF & &
(13.17%=0.13% ) =5 T4E 75 5 BB, A8 7S i Bh A
PREUY IDF S 5, M 63.71%+0.16%., TESSHTT
T, AN B A s B £ e e OIS A _E AR
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2= 5, SRR B A Yk i B R P R W O ), Alk-
IDF [ £5 7K J3 Fn R J1 43 5128 12.16+0.05 g/g A
19.12+0.06 g/g, B EFPLTHABE &£ 4 (P<0.05), E-
SDF [EZAK 71 (4.98+0.10 mL/g) Fx A, £E 5 BTk ir
4 1 mg/mL B}, E-SDF ARAFHYIER R T, Alk-SDF A
B DPPH H HH 3RS BRAE T . X FRBH P i Bh o
VA TR & R SDF, T 7 4l B B 0 78
FRUGET & 0T IDF Jy S B3, U6 SOE R e i i
LT4E BAT AR BRI, PR G 4T 4ik
W XA ARAS RN TR 374 B3I AL A1) 4
AL RHOE, Wi e TR L 4R 2. AR
T FEATAFAE—LE AR08 (), A fe i X SCTeh SR
FelE LT HEEAR PN A M T BE TG M X HAH BAE AL
I 1A T 2R .
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