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T, B IR R AT A BR 28 7] 5 JSM-6390LV $1 41 L
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1.2 RWH*

1) it Bl oK B 1) 1 A o SR FH BT 5 OK OB it AL AR
0.45 mm fLi) , SIEC B 1 2 4 Gn/V) LLEITR
AL R THEEAKBRY 12 h, #E, Wk L 2R
JEENCE S be, R FRERAE 3 K, LSS 4 BR oK bk
IR B . T AR U UE B BRI R B R R T R T
AR BT UK R

2) KM T M B AR AR A . KRR A 10 g
JRE KB, % 300 mL 248K H, 0.1 mol/L
NaOH #757 pH % 7.0, LA 5 %618 A i Co-VE ¥ i
WEfLE =1+ 3),60 "C4&HL 1.5 h, ¥ /K 10 min K
fiti, P9 pH £ 8.2, A 0.2 g st E H W, 65 C
FEEL 2.5 h, @7k 10 min KA. F 8 000 r/min
B0 10 min BCEIE W, W 4G, WY pH & 7.0,
P2 1+ 4V s VOIMATIIE 60 CHY 95% LB, Hi B
TR, F 8 000 r/min B0 10 min, BT 2 V3E, H
VR T
1.3 KENE

D) FEA B30 5 . 43 000 R A o R 1
%o 3 BT RO JRURE R AT U M R B A 4 b i K 4 (GB
5009.4—2010) | i £ £F 4 (GB 5009.88—2014)  JIg
5 (GB 5512-—2008) , J& #3 (GB 5009.9-—2008) , 7K
53 (GB 5009.3—2010) & 1 BT (GB 5009.5—2010)
T

2) ST i AL AR IO B . PR IR A KB
0.2 g, IMATNE] : K+ LR (KRN 70 = 29.5 ¢
0.5) IR AW 4 mL.#R% S 2 h, 7£ 10 000
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PR 2 k. ¥ 3 TR LI WIRA I 100% —
F AR E A

RS A B WO R B O SRR, A
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Py 5 (0 0 . B PR M 9 0.05 mLL
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mL, 2 i T K% 90 min, 284 760 nm AL H K
fH. W& RAHEE RS /R ERR, meg/g.
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W B E G m AR T . g
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3 2R I L A [ o R IV L, T R R pHLL FE
— E IR AR IR 20 min, W E A [F M OE R B
K.
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e M Z B TR I8 pH & 7.0, —E i BE (25,
40.,55,70,85,100 C) F it # 30 min, F 3 500
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HAiCH mo, BB L R B I A KL A T R = R
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4) R XS 3 Joe i R AR 3 R e A e A, R
FH 5 OB S5 375 (035 70 i SDF A f 19 AH X 43 1~ 5t
#. 1 0.05 mol/L Na, SO, N B1HH. 2 0.45 pm
PICFLUR IR, bR, ERE 4 20 pls K00 B 35 °C 5 i
# 0.8 mL/min; {4 i £, PLL aquagel-OH MIXED
(7.5 mm X300 mm,8 pm),

)T RARE . BLE — W AR IR
TR W T WA RAERE.

6) 58 A M EL Ah G 1 o M. B AR R 0.1
mg/mLI KR 5P 190~700 nm AL FIHE AT
oA, BT E L 1 50 FBUE & TR SDF
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2) IR JE T g . HOAS [ 5T o Tk B R A TR
1 mL, it A 0.2 mol/L & h 2% b % (PBS,
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~),50 CHEIEAKW 20 min FHEEEH INA 10% =
SRR 2.5 mL, T3 000 r/min B.0> 10 min, B
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A0 W A S T O B R A, 5 R A Y 3 g
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7 mmol/L ABTS /K& M 2.45 mmol/L 3 i B2
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12 b, KRG B (1 H AR 5640 734 nm Ab B WGy
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0

KO AR IR s A, N B
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1) 1 %0 B W B 6E 07 I . MERR AR 0.25 g
KA MR AR e I = 25 mL AR R (5~
150 mmol/L) W, IR A W & T 37 CHEFE 6 h,
4 000 r/min .0 20 min, B E I W, 5% 4 20 i
F G2 1 W A A . IR 25 mLA

) X100 % (4)

AL

T VA TR A PR X6 L 0,25 g DROBE v 4 P I £ £F 2
I 25 mL Z5 B TR AE D AR X IR OROBE L I
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1.6 HIBRIEFHE

BRI A 3 W S5 R B8 £ br i 22
Fon . Bl H SPSS 16.0 WU Origin 9.0 #1748t
20T 8 i — I8 07 22 90 M1 (One-Way ANOVA) i
T2 N Z BB e, A A B 7 B 22 5%
(P<C0.05) .,/ Duncan’s #f7 £ 40 £ & L, ¥ 2

2 HRESH

KRBT AEERTEERNS

1B R RO ORORRE oK o VBRI LK
O3 H S R T R R OKOBIE 0 I RORE K OR T  E
195 R SR LY

2.1

F1 KBEEHBHELRS
Table 1 Content of rice bran proximate compositon %

H AR R4 Basic ingredients

HRE K K BE Black glutinous rice bran

¥R K KB White glutinous rice bran

K4+ Moisture 11.8740.48" 9.82+0.42
H AR Protein 9.27+0.51" 7.24+0.32
R Fat 10.2740.44" 7.84+0.29
WM Starch 6.18+0.21 8.77+0.33"
K4y Ash 9.56+£0.32" 7.31£0.26
BEEL4E Total dietary fiber 51.254+1.98" 57.80+1.25
nf M BE B 47 4k Soluble dietary fiber 5.340.20 7.26+£0.31"
A RER £F 4 Insoluble dietary fiber 43.18£1.20 47.74+0.94"

T % FRTE 0.05 7K CRUI) | &2 A5, FIA], Note: * indicates a significant correlation at the 0.05 level (both sides) , the same as

follows.
i BRI 5 v BT A 1Y AT R R 1 A 4, o
W53 AT € B AT A5 R AR 2 i R, SDF 1 4 i
K2 KBUAEERAHENELRS (BHUAFEIT)

Table 2 Content of soluble dietary fiber compositon

from rice bran(Dry weight) %
FEA 4> Basic ingredients SDF1 SDF2
% 1% Protein 1.65+0.07" 0.72+0.03
JEWi Fat 0.9240.04 0.7840.02
TER Starch 0.6240.02 1.3140.06 "
K4 Ash 1.460.07 " 0.90240.01
TR R £ 2 2
90.69-+3.05 93.2143.85"
Soluble dietary fiber ° ’
it . 6.4240.29" 0.00
Anthocyanins
i JE
I 12.2440.60  17.5340.85"
Reducing sugar
BB Total sugar 75.1743.37" 65.88+£3.12

H Note: SDF1 . KR K KR 7T 7 M4 1% & £F 4k Soluble dietary fi-
ber from black glutinous rice bran; SDF2: &% K K 8 0] 5
PENE B 4 4 Soluble dietary fiber from white glutinous rice

Rk 90 Y0 L I, i SDF 5% B8 B 2 (3L TE R 19 7
AR UL B AE 5 30 1 25 1 T B AT R0k 2 R R}
R TRIE Y . BRI A R E RRAL, BAEH E O
Y AR IR VEH . XFH 2 Ff SDF, % Bl B K
KokHE SDF b @ A S R EE® T ARk
KB SDF, i FRG K KA SDF A 4l J3 F ik JFORE &5
i T R K OK M SDF,
22 EMeE BARUERE

F 2 3 A . kAR JF KL SDF L IDF Hhiif 25 £
4 i FRORROK W 3 8 T DR OK L O HOROBE JEORL i
Z s T SDF

H1#l 1A A0, SDF By ¥ i 5 bifi I B2 T e 2 5
WRIG BT TFE S IF B PR KR K SDF 9%
fiff KT BT KK A SDF ., 7] BB 2 B T FURE K Kb
SDF 13 JsObE & it & T 2B kG K KBk SDF, Jf H
PR 43 & i A L BRR K K SDE b, fii 8% 5
g

bran.
x3 BBEXRBEINSS
Table 3 Distribution of total phenol in rice bran mg/g
UH Item KHE 1 Rice bran 1 KH 2 Rice bran 2 SDF1 SDF2 IDF1 IDF2
i B B Free phenol 3.22+0.15" 2.11£0.12 10.31£0.48" 7.82+£0.32 1.8240.08" 0.8240.04
254 B Bound phenol 5.66+0.26 6.21+0.31" 0.31+£0.01" 0.1740.01 6.12+0.29 6.21+0.28
B Total phenol 8.88+0.39" 8.32+0.41 10.62+0.51" 7.9940.29 7.944+0.36" 7.034+0.30

1 Note: IDF1 ; B4R K K ME A 7 VERE 27 4E Insoluble dietary fiber from black glutinous rice bran; IDF2; [ %% K K8l A I8 M i 1 41 4

Dietary fiber from white glutinous rice bran.
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Bl 1B W1, 24 SDF & & A Wi s, SDF #kG
JEE LA W3 T 5 HLERATR K OK AR SDF K5 5 5 T F AR
KOKHE SDF 14 # Sl bl W]t . ] A7 LA T

£ —SDF2

£ 96

i 93

S
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e 25 40 55 70 85 100

BE/C Temperature
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KK SDF ; — 2 AT K KA SDF 2R 4L WU K T H
i KK SDF (45 75 4 38 0 o ol B2 3K

12r - SDF2

—-SDFI

=)

AL E/(mPa + s) Viscosily

05 1 2 3 4 5
SDFE H/%

The concentralion rale of SDF

AR X KA SDF ¥ i SR (5% i Effect of temperature on the dissolution rate of SDF; B: & & XJ K4 SDF 44 & (1952 Wi Effect of

concentration on the viscosity of SDF.
E 1
Fig.1

23 HEWNAPFREREXNSFREHE
TECARRT 43 5T & 43 9 1863 000,6 000,
7 000,10 000 ()7 & BE bR E i O XT3 o 40 A
AR 26 . MR & 2 45 A 2 Al B R IR SDF

SDF1

5000p
4.000f
,« 3000r
[
= 2000
1000f

0|

0 3 6 9
A [H/min Time

T B /RIU
Differential renfractive

%=

12 15

i B XK 1R SDF A #R E K iR B XT K ¥R SDF 4 & M &2 1

Effect of temperature on the dissolution rate of SDF and concentration on the viscosity of SDF

(8 AR 7 1 SR A o 45 5 B e i 22 e B 45 2R g
4 JroR . 2 BioRBE SDE B AH X 73 3 B 4 AH 3T, JF A
HH U S [ S L2 A AT A B — e T T A i 1 A

il 20 B A

® 25000
22 20000F
2
%5y 15000
=22 10000
52
Ik o
Mg

]

15

12

0 3 6 9
fE/min Time

2 SDF1 #1 SDF2 WX 5> FRE 7 76 &
Fig.2 Molecular weight distribution of SDF1 and SDF2

x4 SOFERMBEXNIFREXNRESGHLER

Table 4

Result of SDF molecular weight and its distribution

#Edh Sample H 4 95 Bl /min Peak range

Mn

Mw Mp Mw/Mn

10.18~12.81
9.68~12.79

SDF1
SDF2

1576
1365

1.94
2.21

3 249
3190

3 057
3018

7 Note: Mn: A%} 4> F fi & Number average molecular weight; Mw ; B )41 %f 43 F i & Weight average molecular weight; Mp: I
57 F Xt 43F Bt # Peak molecular weight; Mw/Mn : A%t 43 5t 2 (1) 43 777 &2 %X Distribution coefficient of molecular weight.

24 BRHMBERXIELEN

D oW gE, MK 3 ] g, [a] — 1 35 A0 [ ik
FRRKAKME SDF 43 A %% 82, UKL R 4R B2 L T R
KK SDF 43417 852 53 150, UKL SR A FE 35/ 0N . i W
R SRR B S WORE E R OEA G KR,

)AL S B, B AA R W] 2 FoKopE
SDF ¥J7E 200 nm Bff 35 A f5 R W e g L 18 B 1) B A
Z WA IS FRAE . KR OK KB SDF 7E 1 1A
280 nm B 3T HY BE A4 WG YR i, AN AE & 4B 500 nm

B 3T B ) R i e, DR T RE R AR L P A A R OK
RAEOH .

2 PR HE SDE A9 £ S W WO 35 18 dn 18] 4C B
71 2 PR d BOL T B ORIR AR L 3 B 2B L0 AR
T A S RURRAIE T PR K OK AR SDE B9 2151 6 1 [ 38
R SR AY ROR (R AL AT IR . 3 367 em AR
I P A I OB B S R O — H Ry i 4 Ik s i, HL
SRR SDF 4 WS 56 B 8 3% KT 1 RG K K e
SDF , 15t W] 2 i J8KG K K B SDF v 35 A7 /9 46 (0 K
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Fig.3
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HHERE SDOF ER PR BERS

Optical microscope images of SDF in the same concentrations

o —SDhI2
cog TN == SDF]
o g .,
B ;H_; 0.6 \__‘
®Z o4 AN
= ~
0.2 .
oL
20 500 500 700

TH/nm Wavelength

3200

2400

1600 800

A /em™ Wavenumbers

A:SDF 7E 190~700 nm 24M& i UV spectrum of SDF in 190-700 nm; B:SDF 7E 400~700 nm 2 4#M&i% UV spectrum of SDF in

400-700 nm;C:SDF [ ZL4M& % Infrared spectrum of SDF.
& 4

SDF By 25 5hF0 4T 5b St itk B

Fig.4 UV spectrum and Infrared spectrum of SDF

L0952 926 om ' Ab Y 55 06 2 B BEE
C—H MR sh51 ;1 659 cm 'JE—C=0 Y
i R B0, HRAR KK M SDF B M Wi B 8 3 K
T FRG KK MR SDF , 16 B J2& i SRR K KB SDF &
A AL T R S T 5 R Y 5 SRR R KRB AE 1 560
em 01520 cm AT 405 em b IR AG IR A 0 XoF
A6 2R I W g 1Y 57 2R R 4 R 0 AR PR Bl 1386
em "EIAE C—H WAEMIREIE; 1116 cm ' b
TR W WA UG SR C— O M E R 8l . 838 em !
F1 802 em ™" Kb 2 R AR ATT A= ) 1) R IR SO
3B FILEE . A FE EEE 2 PR
SDF fyE s R 5 aniEl 5. & 5A B Al LLE H
JEREROKBE SDF 2 1H 45t i A , 22 A LA 9 Z LR
S5k, M 5C. D H R K K MR SDF 3% 18 7

HE LIS RERNAS —  BEE D LIREE . T8
[ 5B L RaHLIR 5 AS255) 9346 iy FLAE e 18] 5D A7 il
50 % XS BEALEL 5 34 5) 7 A i FL 42, 15 1 &l 5B
B L4 R (4.2240.55) pm, B 5D B L1
H9(3.10£0.72) pm, % B BKE K KB SDF 4545 B
AR R TE AR 5 A ) BT R DUOE R 2
B 456 00w INTIT B A B i A A= i 1k
25 FoMmEHENE

SDF Fl Ve (RSt A bR 1 ank 5 pros ., @
e Uk, FE B IR R BT AR T PR R OE A e,
SDF1.SDF2., Ve B4 T E AL BE J1 T -y Ve
SDF1>SDF2, J§ A ] 58 4 . — J& A A% K KB SDF
S R HORR K K B SDF 1y 1,36 %, JF A
e B A AR T o G R IR TS A R A ER R
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X6000 2 pm
A B C D

X1000 10 pm X6000 2 pm

A:SDF1,1 000X ;B:SDF1,6 000X ;C:SDF2,1 000X ;D:SDF2.,6 000X,
B5 XKBEAREERIFENARBEER
Fig.5 SEM micrograph of soluble rice bran dietary fiber
%5 SDFNC;‘%K%EHE%IC;OTE@EJ?JJ Aosﬁ

Table 5 1IC;, of antioxidant capacity and A ; of reduction ability of the SDF, Ve

BE S Sample DPPH Hﬂ%{%% ICso/(,ug/ml?) ABTS H EE%{%B% Iﬁjs‘o/(pg/mlj) 2Nl Ao.s/(_mg/hjllj)
1Cs0 of scavenging DPPH free radical 1Cs0 of scavenging ABTS free radical A5 of reduction ability
Ve 7.28+0.16a 4.16£0.07a 0.08740.006a
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Fig.6  Simulation experiments of glucose digestion and absorption in vitro
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Characteristics of soluble dietary fiber of black and white rice bran
and its effect on digestion and absorption of starch in vitro

ZHANG Can SUN Mengyang HU Kai XIE Bijun SUN Zhida

College of Food Science and Technology s Huazhong Agricultural University sWuhan 430070,China
Abstract The physical and chemical properties and bioactivities of the two kinds of SDF from black
and white glutinous rice bran were studied to explore the possible role of SDF in lowering the blood glu-
cose levels after the meal by digesting and absorbing glucose in vitro.The results showed that two sam-
ples had the typical characteristic of polysaccharide based on analyzing the infrared and ultraviolet spec-
trum. The contents of phenol, viscosity, molecular weight, assembly of aggregated particles, porosity of
surface and pore size,oxidation resistance of SDF from black glutinous rice bran was favorable for ab-
sorbing glucose and inhibiting glucose diffusion,better than that of SDF from white glutinous rice bran.
But the dissolution rate, the ability of inhibiting starch digestion and a-amylase activity of SDF from
white glutinous rice bran was higher than that of SDF from black glutinous rice bran.It is indicated that
the nutritional value and bioactivity of SDF from black glutinous rice bran is better than that from white
glutinous rice bran.
glutinous rice bran; soluble dietary fiber; glucose; amylolysis; in vitro digestion
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