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Preparation and Characterization of Resistant Dextrins from Different Sources of Starch
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Abstract: The properties of resistant dextrins prepared from different sources of starch were investigated. Re-
sistant dextrins were produced from cassava starch, maize starch, mung bean starch, and pea starch by acid-
heat treatment. Their physicochemical, structural, and functional properties were studied. The results showed
that compared with raw starch, dextrins exhibited enhanced digestion resistance, thermal stability, water-
holding capacity, and solubility, but weakened thermosensitivity. The resistant dextrin from mung bean starch
showed more complete molecular transformation. The resistant dextrin from pea starch had the highest content
of 68.36%. The resistant dextrin from cassava starch had the highest yield of 62.46%. The resistant dextrin
from maize starch had the best water-holding capacity of 12.01 g/g. The solubility of resistant dextrins from cas-
sava starch, mung bean starch, and pea starch was about 1.97 g/g, with no significant difference. The resistant

dextrin from pea starch was more stable in acidic foods. All the four resistant dextrins showed low viscosity.
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37 “CHYfHE IR B IR 4R 3% 55 77 (180 t/min) , 43 I 7E 0.
20,120 min BFEUEE 0.5 mL, I 3# i1 A 4.5 mL #9 JE 7K
AT it 2R 35, K IS AR B TRAE 4 000 t/min 250
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Fig.1 FTIR diagrams of raw starch and resistant dextrins
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Fig.2 Confocal laser Raman spectra of resistant dextrins
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Table 1 Results of DSC determination of various resistant

dextrins
. I AR, R B 2Ok
(J/g) FE(T)rc  ET)IC (T)/1°C
ERTER  13.1£2.6¢ 6224255 71.7x2.1%  83.1x3.2%
AREER  14.7£3.4%  60.3+2.9%  70.3x3.6°  79.6+2.3*
SGEER 13.9+1.7¢  68.5:0.80  77.9+2.4%  82.1+1.6*
WEIEN  16.4+2.8" 66.4+3.7 75.3+1.94 80.8+2.3%
FoRPiE  13.220.2¢ 106.1+3.9  109.9+2.3"  119.03+3.5
Wik
AREEHE 572349 121.8+1.1¢  124.520.2*  125.8%1.2
LT
GG 2612240 109.8+3.1"  126.9+3.9°  128.9+5.6
ki
BEYIE 1594060 102.9+2.3"  106.9+4.8"  114.2+10.3
Wik

T« [ B0 AR ] /NG B 2 % 46 30 P 0ORS 100 77 78 35 Pk 22 5 (P<
0.05) 5 RIS R K5 A0 36 78 45 U 0 ) A7 7 b Pk 25 57 (P<0.05) o

HIZ 1 AT, A BTPERIDRG A5 (B AL oMol AL I JE |
e DAY Al B\ L TR 240 T A T, U M MR
WP AR g o T AR E 1, (H PR A i R,
JA S AL AN A 5 BEAH X i A e SR, 1 AT REJE A N
VE Bt /N TSR AR R IR AR T 2 R AR Rl AN
HOT R A IA, TGN T V€M 4 S HEAS RS, A L
ZF Bk ST RIS (RS {8, AR IELE 2 T A 3 A
PUPERIAG , Ul D 2x ELHTPERIRG 9 70 T AL S 4
2.4 PUHERIRTRRIE

PUPERIPRT B30 2 s .

R2 BWMAEMBEE

Table 2 Yields of various resistant dextrins

B b 142%/%
FORBUHERING 56.22+0.93"
KRB 62.46%1.52
SR LB 54.36+0.62
i BRI 45.92+1.92¢

T AN PR R AR B 22 53 (P<0.05)

1% 2 T AREE R A I BT RS 15 R e
H 62.46% , 1T B 5L TE By il 25 A R AR, O 45.92%,
T oK R 2R A% 0 BT BTRE A5 R 4 i O 56.22% |
54.36% . TR AT PUEARE (AR B AR K, AT fE
2 DR A PR 2 5 | R AT PR R SE A 43T Y R HE S
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Fig.3 Glucose standard curve
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Table 3 Content of various resistant dextrins

Ea BUMERIORS 2 /%
FORBTIERIHS 63.17+0.22°
ARG 65.3020.49
ESIERINd R ik 56.3020.07
B LB HERINS 68.36+0.22°

TE A FNG PR A B 22 57 (P<0.05)

FH 2% 3 AT, B0 2 JE A A8 P BT RS & i s
1 68.36% , LR 5 VE B il £ 0 BTN B B AR, R
56.30% , 1A TE R i 25 B BUPERINE & 58 63.17%, K
BVEM A PRI & R 65.30%. #57% E P
RIPRG o5 2, T BE PRI 0 R M S5k
2.6 TR R

TR GER S HATTPE R A v by S TR |
2 7 YRy M OH BT RIORG | 0 T D Ry B BT R RS (1 R
TRPE RS i BE N 4 PR o

1 3R 4 TN, 45 U8R i 4 St WDRS I 04 K 1 A
PRI B AL R, AT BEAE RIS T A R v S s kL
S5 B IR, 15 B LA B 2R MmNy T
FE B WIS o ORI 0 RE K L R
12.01 gfg; B G HUHRIRG A EHTH IR fst 55T R
KRR K %A B3 22 5%, 40 o 10.52.10.83,
11.02 g/g. ERGUIERIRE BA B =Rk J), vl g2 A
RHRMA B L H X BRI L 5K 0T AU
WA B R KR, 252 SR BT RS R K 1, o] B

® 4 BMBEMBNRKERAREE
Table 4 Water-holding capacity and solubility of various

resistant dextrins

T Rk (glg) R (glg)
FORVER 2.10+0.01% 0.03+0.02*
KRBEVER 1.81+0.08¢ 0.02+0.09*
LR BER 2.43+0.114 0.01+0.15*
Wi T IERY 1.71+0.14° 0.0120.05"

FARPTHERIA 12.01+0.41° 1.89+0.06"
ARG 10.83+0.01" 1.93+0.04
ESIERiIN G ik 11.02+0.19 2.02+0.06°
EIAER NG ik 10.52+0.13" 1.95+0.01

TE < [ BN 7] /NG 5 B 3 7R 45 DO PE MRS 18] 47 78 0 35 1 22 e (P<
0.05) ; [FIFIAR RIS 5Bk s 25 M [l A7 1 . 25 122 53 (P<0.05)

FEFORTER I JFEL

WA, UM (0 S A B s Ll 2.02 /g,
5ROV TS0 B0 DR (0 5 A B2 A o vk
2250 s TORBUHERIRG AEHCHMIRS FI9 S BT RIRS (1Y
VR 2 S, 0 1.89.1.93.1.95 ¢/g.
BB MRS VA FA P i 1) DL TR R R R AE R ISR T, 8
3 (0 25 it DX Bl ™ IR, SR i 2 Tl i AR S E R IR A
(725 [ SRR A T, 20 /N 28, D4 8 17 4c
PERIRG v i 1211
277 pH {H

FORBUHERRG AR BRI ok PO 9
PRI ) pH BN 4 FiR .

Fou
T
R
O
’555/\’% ’56\’%' /9’%}5'\’@ 4%

AR/ ING FRE IR 22 573 3% (P<0.05) o

4 EMHEMEN pH &

Fig.4 pH of various resistant dextrins

L 4 RTAL, FORPTPERIRG pH [Eicm ol 5.22, K
BHCPERIRG B9 pH {E N 4.99, 4 T HU MWK BB T 4T
PEWIRS 0 pH (E TG W35 M 22 5, /0 5ok 4.71 .4.64.
WRF A FRIEBTHERIRE Y pH (EIMET 6, L 55HR
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Table 5 Viscosity of various resistant dextrins

WRAF M4 WEER B

- Y N )
P fE A O fg/cp {E/cp [B]/min  JBE/°C

TAbr 12 1 11 3 2 1.07  50.50
PERRS
WGt 2 -1 3 1 2 1.07  50.50
ezl
KEH 4 0 4 1 1 1.07  50.50
TS
E ISR 4 -1 5 1 2 1.07 50.50
ez b

H 2 5 RTAL S DU (B R AR # /N, B2
FEM 50 ‘CHEI 95 °C, LA 5P JE e F) 50 CH, A [A]E
PRI 1) 280 5 BB 5 AR AR AN K, 3 U8 B A M WG
WHA R R e,

2.9 BHUARIMNEILR

AN TR) U Ry B AT RS B LA S0 T Ak R 25 R

Kl 5 s .

120 RDS 4
SDS ikt
100 CIRS & &
§ I ] il =
¥80F
=]
Z 60t
N
®
= 40f
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ﬁ’y )@ «gw

B 5 EMREEMBINEIERINELER
Fig.5 Simulated in vitro digestion of starch and resistant dextrins
i 5 AT, A e B PERITRT 19 RDS A1 SDS 5
AR T 2% Db, M THEMIRS A9 RS & & W & T

oy, BE— L UL BT IE RIS B R AP ARtk . 2%
PUVEMIRE T RS & B B0, il RE 2 A D I AR Ak 1t

fERTER A -1, 4 BHEFEEAT o-1, 6 BT A ™ F ML,
TEMRS LT R BT EATE R «-1,2 Fl a-1,6

P TR A1 B B AR ey 2 S0 1) SRR, 2 T AL IR T
J1B BRSSPI B B A B ek
AE, X SRS L 4R R AR A B T S b
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