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B 5 2 PEYE N (P<0.05) , AH N 1Y IDF 5 12 W 32 ¥
WD H ] O A Ak B T 4 S HRRE Y IDF
54k Ry SDF , JUHZ B Hh -l A 52 4 P Ak 28 i 2L
A&, 33X T RE R AR BF R etk L A2 o IDF ) —
SOET R A W L R L SDF, O — 7 AT 4E R
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Table 1 Basic components of modified mung bean skin
3 Kok Elg MBEE&Elg TaMme&E/ KkoHeF/lge TDF 2 F/g- IDF & F/g- SDF & F/g-
(100 g) (100 )" - (100 g)™! (100 g) (100 g) (100 g) (100 )
R BCHE 642 +0.11° 143+0.06° 8.17+0.24* 1.82+0.07* 82.09+0.43* 78.67+0.26° 3.42+0.18"
T ok 6.47+£0.08° 1.37+0.09* 7.68+0.19" 1.86+0.05* 82.62+0.37* 73.33+0.22" 9.29+0.31"
Bt i L 6.35+0.13*  145+0.05 8.13+0.15 1.83+0.09° 82.24+0.21* 73.01 £0.34" 9.23+0.15"
e s B iR B 6.43£0.09° 1.44+0.08 7.59+0.13* 1.79+0.11" 82.75+0.39° 70.02+0.43 12.73+0.27°

T« [J—SE b AN /NG B R 22 57 35 (P<0.05) , T 1A,

22 REMMEHNE
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R R B B (] 1a) s 57 H olovE b A 2 5
FREEAYE, RMWBERL, S50k ERMNE
Py, SR AR 0 2 LR FRRAE (I 1h) 5 25 1 A ol 1
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B %, BN RN BORR ) 5t (18] 1e) s 2885 -
Bl ipe 52 5 DIOCE AL PR R S 2 R TG 2T 4, R E A
ARKLRE | Rt i 48 SR FLBE i — i, R 2 R B
FARIRZE A (18] 1d) o 3 HR A oAb B B 4 5 Bz
FEEL LT HE R HF K T L 00 0 R K 7 1 5 T A2
T, BELL TP R B S BRSNS
AR T 2 R A S B R SLER, L
RGN, Yo SFPHGE 18 A [ et gy Ak
I it IDF Ji , A BUH: HE i B K, 44 1
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Fig.1 Scanning electron microscope (SEM) images of dietary fiber in mung bean skin before and after modification
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£ 34.8° 40 AT — AN H 55 W AT 5 U | L AT B ) 2T 4
E LN R Y € S Sy S S B ]
20 & 16°F0 2200} H B A B A7 BT 06, ZF ek
PE AR OPE RO L A O G EOPE S Y 260 43 )
M 16.77°,16.83°,16.88°F1 22.42°,22.38° ,22.46°
22 AU, X U] v b BB 4R R TR
1T Yk 1 45 S A T e A W S PO el A B
1) £ 0 17 T F i 4 i DX A 6 g LA B 0 T AR B A
JIT T R, VLW AR X 45 & BE XA AN TR R R A B AT
Jade 7.0 FUEIIA G KB, 257 kot | e i 1
FEE il i 52 A P S 2 I £ 1 2 11 AH X
g S 4 ) 37.56% ,36.88% ,35.17% , AH b K T
PEAL BRI 42.55% , X545 B2 3 BRI T 11.73%,
13.33%,17.34% . iX J& i1 T LR 3 Fde i b 38 5
o, g N R £ R R IR 4 45 S DX AR R AR 4 R X
LSRRI, 7 7 G I BEAR , (1 3X LE 4548 41 73
Vs 0 B AR K S PR LA Vs, — SR G S X AR
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FeK 1 il g K 71 55 D e et 0 A8 4R
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U A B Y R T A S R it Ak B
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7 55 5
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Fig.2 X-ray diffraction spectra of dietary fiber

in mung bean skin before and after modification
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W/, X FE 43U B AT A B Sk R I AT e
KRIFE SR, TR Tad etk # 5 , —
SR T E A 5546 SDFP;1 039 em™ Ab Y4
R 87 W s 2 A v T (C—O—C) 1o 45 9% 50 1) 4 A1



%2285 %9 M PR TR 34 2

JEAR AT Y 45 M) B S A A M 00 R 87

L . . . L )
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers/cm™
B3 MENERERERITHENEENTHR
gL E

Fig.3 Fourier transform infrared spectra of dietary

fiber in mung bean skin before and after modification
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W 2 Fias, Btk b 3G 5 R 2 4T 4 ()
ek Ty Rl 1 K J) K BH BT ag g i B
WE YRR SRR Forh BY - S el b
PSR el . DF-2 DF-3 DF—4 i945 7K 11435
J& DF-1 f 1.25,1.28,1.46 1 ; DF-2 DF-3 .DF-4
() 59 4143 9 J& DF-1 9 1.08,1.11,1.15 £% ; DF -
2 DF-3 DF-4 1 & ik J1 53 il J& DF-1 19 1.34,
1.22,1.87 1% ;DF-2 .DF-3 DF-4 [ BH & 132 . G
F145 02 DF-1 1) 4.85,4.32,6.98 15, i &t T1F
B AR B R ) SO R R 2 R
M SR 2R, LLREBIG R A TEZL
1) 5 7Kk AT R 53 vk A 2 8 i ok B0 3k il 5 7K
TMEE A AL Z | KR )R] DUBE 4 1l 75 37 %)
BOREEGEANT S ZE G o —Jrm, stk
P25 X S 5 7 R B A A v (R KA B e A —
SEMIRERAE R, Al — 8 5 A8 Ry /N oy - 1 R
B, A R FREK T e ) B K 0 i 4 s B
BH B8 122 4 e 7 0 R /N5 4 W B2 R 1 2 2 v g
T 1R 7 2 %% D) AH 562 Bk ik B 0 R R
LY B - Ac e Sy Y3, T RRJE i T kot
Qb B Aok A vt S B P £ 2T A v S 0 T TR
P28 ok, ik 28k B A A S BUR FBE A5 ekt
Qb B HE A Jis B £F A4S B S5 SR
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Table 2 Physiochemical properties of dietary fiber

28 7 HAR g g g Ay /g o 1 K F1 /mL- ¢! fa & F 2 3% 48 /1 /mmol - ¢!
DF-1 6.97 £0.32* 4.93 +0.10° 479 £0.11* 0.47 £ 0.02*
DF-2 8.73 £0.15" 5.31+0.14 6.41 £0.15™ 2.28 +0.16"
DF-3 8.90+0.11" 548 +0.16" 5.84 £0.22" 2.03 +0.06"
DF-4 10.21 £0.18° 5.67£0.11" 8.95 +0.23° 3.28 £0.13°
TE [/ —FH AR AN TR ANE 5 R 2R 22 53 125 (P<0.05)

2.6 WHEEERE I

WE 4 BroR 3 Fislo v b B 4% R B B 4F 2
Xof ] 2 W 1 W B g 0 S W R4 O (P<0.05)
HEAEWER 12 b J5 A 3k B W P17 78 5 7
i, DF-2 DF-3 . DF-4 X ] %5 5 (1) W Bk 6E 77 43 531
H DF-1 9 (8.37 = 0.18) mmol/g 34 fin %] (11.34 +
0.24) mmol/g, (11.06 = 0.13) mmol/g, (13.89 + 0.14)
mmol/g, B 43l J& DF-1 1% 1.35,1.32,1.66 ff%, iX
AT RE S i 5L A B 09 SDF K 4 45 05 1E 47 1 2

Sgal R A AR TR X 5k 1 hak
R 25 e PR AL PR S SDF & i R s T ek e R
SDF & it 25 AT
2.7 WRHtAE EIEZ 8 51 & #F

WE S s, 7 pH=2 (B0 H 53485 ) Al pH=
TR/ NG N IREE ) 250 A ele A 3 Frgle e Ak
T ) &t 5 R T 2T 2 ko JIEL I I ) R B 0 2 B
R A] () 4 4 SR TF 3 78 12 h B AL 3|
W BFFP- A, FEAH R pH (E AT, slohE db B s 2
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B 1R 0 2T 2 1) W R TIE [ 7 e ) 48 3 v T R
(P<0.05), 7€ 3 Tl 1 Ab P 2% °7 7 Ji £ 27 4 v
DF—4 Xf L[] s () W 6 B8 T S5e the, 0 W RSP A e
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Effects of Modification on the Structure and Functional Properties of Dietary Fiber

in Mung Bean Skin

Liu Hongcheng'?, Fan Hongxiu'?, Zhao Xin'*, Zhang Shanshan'?, Liu Tingting'?*, Wang Dawei'?
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Abstract The dietary fiber in mung bean skin was used as an experimental object in this experiment. In order to im-
prove functional properties of dietary fiber in mung bean skin, we examined the effect of extrusion and/or enzymatic hy-
drolysis treatment on water holding capacity, oil holding capacity, swelling capacity, cation exchange capacity, glucose
adsorption capacity and cholesterol adsorption capacity of skin dietary fiber in mung bean. We also investigated the effect
on structural properties of dietary fiber in mung bean skin by scanning electron microscope, X-ray diffraction and Fourier
transform infrared spectroscopy. The results showed that the combined treatment could more significantly modify the prop-
erties of dietary fiber in mung bean skin than either treatment alone. Compared with the dietary fiber in mung bean skin
before and after modification, the water holding capacity, oil holding capacity, swelling capacity, cation exchange capac-
ity and glucose adsorption capacity were enhanced by 1.46, 1.15, 1.87, 6.98 and 1.66 times in the combined treatment
group, respectively. The cholesterol adsorption capacity was (2.38+0.05) mg/(mlL-g) at pH 2, and (3.45£0.12) mg/(mL-
g) at pH 7. The results of scanning electron microscope analysis indicated that the surface structure of dietary fiber in
mung bean skin after combined treatment was loose, and more wrinkles and porous characteristics appeared. X —ray
diffraction and Fourier transform infrared spectroscopy analysis indicated that the relative crystallinity of dietary fiber in
mung bean skin after combined treatment was the lowest, and some cellulose components were redistributed to transform
into soluble dietary fiber (SDF). Therefore, extrusion combined with enzymatic hydrolysis treatment can be used as a bet-
ter method to modify dietary fiber, providing theoretical basis for improving the utilization rate of dietary fiber in mung
bean skin and further exploiting its nutritional value.

Keywords extrusion combined with enzymatic hydrolysis treatment; mung bean skin; dietary fiber; structure; functional

properties



