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Abstract; Superfine grinding-assisted enzymatic extraction of soluble
dietary fiber from Phaseolus Radiatus hull were studied, and the ex-
traction conditions were optimized by two general rotary combination
design. Then the properties were studied. The results showed that
the superfine grinding could significantly improve the extraction rate
of soluble dietary fiber of Phaseolus radiatus hull, when the particle
size was 25~38 pm, and the enzymatic extraction of soluble dietary
fiber were: ratio of solvent-to-solid 33 : 1 (mL/g), enzyme solution
temperature, 60 “C, ratio of enzyme-substrate 190 U/g, the enzy-
molysis time 2 h. Under this conditions, the yield of soluble dietary
fiber reached 14.02% , the water holding capacity was 389% . the oil

holding capacity was 142 %, the expansion force was 2.67 mL/g, and
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the adsorption rate of sodium cholate was 30.29 %.
Keywords: phaseolus Radiatus hull; soluble dietary fiber; extract-

ion; physical characteristics
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JELEERT THREEE. FEEERNFEI RS 50 H
i AR Bk B OB o 1] S B ECHLUB I 20 U/g 19 a3
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10 min 5, ¥ 51 IMA 10 U/g MARRE HEE, B T 45 CHRWE
PEL IR 5 2% Th AR5 2 hE i K VA K 10 min J5 L2 U8 T
EXNEN VG EU TN 2 i E i
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it fife ¥k B (40, 45,50, 55,60, 65 C) Xf 4 & & SDF 18 % [
A
1.3.5 WIR LA B ARAE 1.3.4 A4S R BN T
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1.3.9 25 Jz SDF X AH [ £k i 14 20 I B 565

(1) AR 4h & it (0 5 SR FRRE 6 Bb 0 30 o RS 6 AR IR
B2 0.100 0 g, INZE K3 50 mL & BT I EAE
% ¥ (2 mg/mL) ; fE# % L 0.0,1.0,2.0,3.0,4.0,5.0,6.0 mL
% 10 mL FEIFHER.

G 0 B A5 > AS [ VR B I BR VA TR 1 mL T BRI
L IMA 45 % M BEER 6 mL, TR A 0.3 % B BEEE W 1 mL,
PRGIRS) B F 65 CHR /KB PR 30 min, B # £ %
Ja LARE 1 M S b, F 620 nm b0 E RGN .

(2) ;77 ¢ SDF X IR mR s i (4 S Bt < ) 250 mL 4B
A 0.2 g BHER4N Y 0.15 mol/L NaCl %% 100 mL,
P8 pH 2 7, M A 1.0 g SDF, it $£ 35 5 fiff Z 58 53 1% i . 1
37 CEIR K W5 P AR IR A K S I RS B 1 mL = 7 38
M bb 0,3 76 620 nm T U FL S BE (i . B R 15 min AL
R B 1.0 mL ¥ W I e WO BE A O 2 i B ok
g 0
2 RS0
2.1 BHMHBLEX SDF 8 R0

L AT A O R E RO 3SR e T SDF 113 %655
W L AE 50~400 H By AKLAE 270~25 pn) I, R A8 b I
A H0F HBGA F 400 B AF QR RE FE ST 400 B G
i A 500 H i RiAR Sl 256~38 pm) #4335 5] 13.33%,
AT A2 B R UK AN Ak BL 3% TR R O, 5 T A 42 ik e AR
HRUS AL BE T SDF % H 5 R Bs 8 4 FH 0 il 45 4 5 10 40
A8 A ) AV » R O 400 L BE A B E — 5 R AL LR OK
PE3E 3, SDF /] B B2 T 1 5 i, T AS 6 38 23 240 i i i 47 22
f8Y BT, MR 500 H I CGRE S s 500 H B BLAR /D
F 25 pm) AN 13.36 %, 5 400 H AR (L& /N, Hoa 40 9
LT BE 23 5% M $R RS L I I 4358 o 400 H T A GE i 500
F i CREAR g 25~38 o) (Y B 2647 4F 4t 28 T Tl A 0T 5
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Figure 1  Effect of powder size on the yield of SDF
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Figure 2 Effect of solvent-to-solid ratio on the

yield of SDF
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the yield of SDF

fifp BF 1] Ay 2 b e TGS 5% 5 B2 A5 30 5 W AN R B TR R - k)
FE R g I8 IR LU R AT = TR 3K P Y T UE T e B 4
HIREB, WE 1.

(2) R Y A 57— UCOE T IE B A A Bt i 5 A R
w2,

1 ZRZREARFAGRITIAEERAKTER
Table 1 Factors and levels of three-factor second order rota-
tion combination experimental design
it XoRHE (mL/g) XoWE#iRE/C X MK/ (U gD
—1.682 26.64 46.59 149.55
—1 28.00 50.00 170.00
0 30.00 55.00 200.00
1 32.00 60.00 230.00
1.682 33.36 63.41 250.45
""" AP 2 s s
F2 ZERZREBEARHBAGSRITABER

Table 2 Three-factor second order rotation combination

experimental results

= Xy Xz X3 SDF #35% Y/ %
1 1 1 1 5.96
2 1 1 —1 9.43
3 1 —1 1 8.84
4 1 —1 —1 13.15
5 —1 1 1 10.23
6 —1 1 —1 11.86
7 —1 —1 1 9.32
8 —1 —1 —1 11.66
9 —1.682 0 0 8.35
10 1.682 0 0 13.77
11 0 —1.682 0 8.53
12 0 —1.682 0 12.52
13 0 0 —1.682 8.24
14 0 0 1.682 11.32
15 0 0 0 12.46
16 0 0 0 12.54
17 0 0 0 12.73
18 0 0 0 11.48
19 0 0 0 13.43
20 0 0 0 12.63

& Design-Expert 8.05 # AR #E AT 8 /0 #r . X2 2 34
B 5 AT Z2 o0 A G 43 SDF 453 5068 W0kt b (XD i
B (X VG LE (X)) 9 = 0 22 20 X ol DT

Y=12.556 46+1.527 83X, +0.893 35X, +0.853 81X, —
0.193 75X, X, — 0.476 25X, X, — 0. 963 75X, X, —
0.599 95X1—0.789 10X3—0.969 42X}, (5)

X AR RYEAT 7 22 03 F R 200 PG 3, 2R L3R 3.
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5% 3 Al 4, AT g B R B (P<<0.000 1), R?*=0.959 0,
W25 B 5 52 B B AR DG PR 0 s SR AU A 0 AN 3 (P>
0.05) , T B 105 75 A% 0 #00& Pk 4 o R Ot 2 8 B ] 1 o X i
ARG & SDF #4743 07 F F

AT A R 2R 5 2 P G 6 &% SR AT 0L it 4% § 2 SDF
3R R ) U R AR UK R B8 vh k) B > T AR T B > IS
Foo —WI X X X S EI X, X LM R XT XX
X 3R MLk Bz SDF Ry 52 W A% W 35, 105 28 B3 X0 X, X X 4
M LR T2 SDF 52 W R W 35 . 5 BRAS 5 35 100, 4t 7 45 S )
I el T R

Y=12.556 46+1.527 83X, +0.893 35X, +0.853 81X, —
0.963 75X, X; —0.599 95X%—0.789 10X%—0.969 42X},

(6)

R3 ZRZRBARFRAGSRBRERFESNR
Table 3 Analysis of variance for the regression model devel-

oped for extraction yield of polysaccharides

R PR AHEE ¥or Wl F P&
X, 29.664 5 1 29.664 5 81.068 60 <C0.000 1
X» 10.142 2 1 10.142 2 27.717 08  0.000 3
X3 9.264 3 1 9.264 3 25.317 86  0.000 4
Xt 4.827 0 1 4.827 0 13.191 34 0.003 7
X3 8.350 4 1 8.350 4 22.82042  0.000 6
X3 12.602 6 1 12.602 6  34.441 01 0.000 1
X X, 0.279 5 1 0.279 5  0.763 71  0.386 3
X, X 1.688 5 1 1.6885  4.614 38  0.050 1
X, X3 6.914 4 1 6.914 4 18.896 10  0.001 1
mYE] 85.664 3 9 9.518 3 26.012 00 <C0.000 1
""" F4& 36592 10 03659
EED 1.693 0 5 0.338 6  0.861 00 0.563 2
R 1.966 1 5 0.393 2

(3) ERIRUA 2 28 B AR 4301 4 A 7 B b A= 1
AR E [ EAEE K H 4 2 AR % 4 Design-Expert 8.05
B HHRAR AW RNEEEMN BB HEHNEM
Wi 7 T R S5 v 4R (R 5 SR LR 6

Hy B 6 W] MR TR RE R LG AR BE U L B G A IR
(X)) FIE IS Lo % SDF 45 A6 #4944 %5 K i 5 o o i i i 1o 1y 462
EREEMEIE, R L EAEMNERRE. 5R4ME
FEAM AR B Xo X 22 HAE 8 3 0 R F AT 68 J2 AR
T FEE 1 742 A 52 el T A4 3 P L BB IS LL 1) A2 AL &2 SDF 1938
M 1DF 7% Sy SDF , W5 25 A0 H./E 0 4 0 f SDF 145 3%,

(4) BRAESEE . DLt G f2 SDF 158 3545, & — i H
Wk A A Bt O A 18 B A R AR D L R0 ORI
33.28 1 1 (mL/g) . [ fi i EF 60.35 °C ., Wi F o 185.18 U/g,
Shy A (] UA S B (1 AT P me TR R R A 4R D 2 R AT
Ve IERTR T A e L T 20400 T EAT IR . 75 SEBR B E
F WL 33 1 1 (mL/g) iR EE 60 CLE§IEIL 190 U/g,
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Figure 6 The interplay of extraction temperature value and

solvent-to-solid ratio on yield of SDF from Phase-
olus Radiatus hull

HEAT 3 W H B W UE 55 5, W 45 & T SDF 18 R ¥ {H
14.02% , SHIE HME 14.08% i 228/ . EE Vi, B &
255, UL A 3 A0 B S B0 T A
2.3 BAkAEHHEAMBEANELR

HH% 4 a0, & 9 7 SDF B +5E7K 718 389 % . g ik 1k
2.67 mL/g, FFith Sy 1422, 2R AR BEAETY 58 i 40 R A0 B
/NZE Bk Bz i 4 SDF, M 48 SDF (¥ 35 7k J1. 0% Bk J1 4 %1 A
308001 1.49 mL/g; 1 A2 % LAAE AR M1 JFURLE B SDE,
HAErK J1h 351 % W ik 718 2.37 mL/ g s ¥ g %5 SR B 1L
2 e T PR R AT A B F M 1.30 g/, Ul WA AN IR 6 T 15 4
&% SDF BA ML (5K J1 i ARk 1. 85K F1 8
il 3 R K T B9 SDF . GE A ™ A 1015 8% IR AIR B AR 1 T
Jai o B 1 5 R 05 T 3% i T O B0, 0 26068 P ) S g
B HE R AR SR o ROR U A8 M 3 8 R S5 1 XU . PR
235 iz SDF J&—Fh i B A0 25 4 3L nl LAAE o 95 i 500 g
TFaEMmLg,
2.4 FEERELMASMR MK TG LR

HH B 7 AT A1, B 25 I E) 09 ZE 4K, SDF 35 3 Hf I R B4 1 ik

F4 SDF EKAND FMAFBEKNMNELR
Table 4 The water-holding capacity, oil-holding
capacityand swelling capacity of SDF

TR, FpkH/ % FRWI/% KT/ (mL - gD

1 384 146 2.56
2 391 138 2.81
3 393 141 2.64
BE T 389 1z 2.67
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BE AW AE /N L JE AR BT 30 min S AR 4% 3L ARG # TR
G 2 — A2 E . T RE R VE IR SDF 19 & & 24 RN
ST IR 7 A 1 R B s R BR A, Bt SDF i) W B o 2 Bl
A U H] 4 B8 2 AR L E SR 120 min B I0 A5 1 JIF 2 4 ¥k
JE 2.61 mg/mL,iEFR#E N 1.12 mg/mL, SDF XJ JIH 2 # 1
W R RAAE T 30.29% . ARG B ST A/ 2 Bk B2 SDF %)
JIEL P 0 1) % B 3854 17 24 5 B. Drzikova 280 DA3HE 37 %k ok JRORE
W G A e 4 Aoy SRR L W 25 & 1E . 45 RS B i 25
R EE R A0, JHFR Eh 2 AH R B4 A 0 R 0 i
JIEL 2 5 5 FLHE HE R S T A A A1 R R 6 7 AT 1 0 2R 2 AR
Hht B SR AT AR 32 JIEL T O 98 B o v IEL [ R R IR U
4G SDF HA — & i M MLAR T fE .
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Figure 7 Absorbance of Sodium cholate solution
at different time
3 s
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NIRRT 36 i T A7 7 0 5 L A A, AT o A1
i 1 PR S B Y RIS 5 o JIEL R M AT 450 5 1) W B RE . L
A —E B ML Y BE

TEJ5 393 04 BF 58 v s X il # 4 2 5Bz SDF BE 4T 73 8 46
A« %k AR B B AT 42 TR A R ST O B TR BE IR Y
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