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Castanea henryi Starches
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Abstract; Castanea henryi starches were treated by enzyme and heat-moisture and the effects of enzyme
dosage and reaction time on their physicochemical properties were studied. The results demonstrated that
crystal types of enzyme and heat-moisture treated starches belonged to type A, which were low expected
glycemic index (pGl) foods because of most pGl below 55% . By analysis in vitro digestion dynamics,
scanning electron microscope ( SEM ), X-ray diffraction ( XRD ), differential scanning calorimetry
(DSC) and high performance anion-exchange chromatography with pulsed ampere detection ( HPAEC —
PAD), the resistant starch ( RS) content, molecular chain average degree of polymerization ( DP),
relative crystallinity and melting enthalpy of enzyme and heat-moisture treated starches along with the
change of enzyme dosage and debranching time were characterized by three phases. Especially in the
second phase, namely the enzyme dosage with 50 ~60 U/g and the reaction time within 12 ~ 16 h, the
RS content, relative crystallinity and melting enthalpy were maximum due to the molecular chain of DP
value suitable to reaggregate to form stable crystalline structure.
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Tab.1 Effect of enzyme dosage on contents of RDS, SDS and RS and in-vitro digestibility kinetic parameters

W

Tt B Ak B B S T B A i

b4
Xt B S S, S3

S, S, Se S, Sy

RDS it 0 5/% 91.6 +0.8* 76.7 2. 1" 58.4+1.8° 41.0 «1.6"

SDS i 4 ¥/ % 0° 9.8+0.4" 19.6+1.1° 23.7 +0.7"

RS JF & 50/ % 8.4+0.7° 13.5%1.0" 22.0+0.6" 35.3%1.5°
C.(t=180min) 91.4+2.3" 63.2+2.4"> 55.6+0.9° 52.8+1.7¢

k/min ™! 26.7£0.5° 3.5%0.4"> 2.6+0.3 2.2:0.8"
D, 100.0 £1.0" 60.5 +2.4" 53.1+0.7" 49.5£0.9°
pGIL{E 94.4£2.4* 60.3+1.1" 54.0+0.6™ 50.9 +1.2°

32.7£1.0° 21.9+0.7" 21.8+1.1" 40.9+0.5" 46.6£0.7¢
29.5+0.7° 33.0£0.9° 32. 7+0.7° 22.5+0.6" 19.9 0. 4"
37.9£0.9° 45.1+1.6% 45.5+1.7' 36.61.2° 33.6+0.1°
50.4 +£1.5° 46.7 +1.29 46.5£2.1% 52.122.0° 53.7+0.1°
1.9+0.3" 1.6+0.7° 1.5£0.2° 2.0£0.2" 2.2=x0.5"
47.2£0.8° 44.3x1.5 44.1+1.8 49.7+1.3° 50.9£1.7
48.9£1.9° 46.420.7° 46.21.0° 51.0+0.4 52.1=+1.4°

T AT A EARAS R R R 22 57 W3 (P <0.05) Ml R 25 A3 (P >0.05) , F I,
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Tab.2 Effect of debranching time on contents of RDS, SDS and RS and in-vitro digestibility kinetic parameters

- TRt A Ak 3 S R A
S, Sio S, S1» S Sis Sis
RDS Jfi £ 43 $k/ % 54.2+1.1° 30.7 £0. 8" 21.6 0.9 11.1£0.7¢ 11.4 0. 5" 22.3%0.4° 29.0 £0.7"
SDS i 7 43/ % 18.7 0. 8" 30.6 =1.2° 33.2x1.2" 40.3 +1.8° 39.8 +0. 8° 34.9+2.3¢ 35.8+0.7¢
RS i & 43450/ % 27.1 0. 4" 38.7 £1.3" 42.2+1.7" 48.6 +2.1° 48.8 £2.1° 37.9 +0.9¢ 35.2 0.8
C, (=180 min) 54.2+1.7" 48.5 +0.9" 43.5+0.9" 36.9+1.7° 37.8+3.1° 45.3+1.8" 47.9+1.1"
k/min ! 2.4+0.4° 1.8+0.4" 1.4£0.6 1.2 £0.3° 1.3£0.2° 1.5+0.7 1.8 £0.3"
D, 51.4 +0.9° 45.8 1.7 40.1£0.7" 35.3 +£0.9° 36.9 £2.3° 48.7 £2.1* 54.6 +0. 8"
pGL{H 52.5+1.6° 47.7 £1.9® 42.8 £1.0° 36.6 +0.7¢ 36.6+1.1° 50.2 £2.7° 55.3+1.9°
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Ultrastructures of enzyme and heat-moisture treated starches from C. henryi ( multiplied by 1 000 times)
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Fig.2 X-ray diffraction patterns of enzyme and heat-moisture treated starches
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Tab.3 Effect of enzyme dosage on DSC parameters of enzyme and heat-moisture treated starches

i R Ak T A R B

B Sy S, S, S, S, Ss Se s, Sq
T,/C 64.1+1.1° 62.1+1.8" 64.7+1.2° 66.5+0.9 68.5+1.7 73.6+0.7" 73.2+1.2" 64.920.9° 64.8 £0.7°
r,/C 76.1+0.9 71.8+2.7 75.1+0.8 83.6+1.7 85821 87.9+0.8 89.5+1.5 80.6x1.7 79.3£1.0
T./C 84.2+1.3* 80.7+1.8° 85.0+1.3* 87.9£3.0° 92.2+1.6" 104.8+1.9° 102.8 +1.7° 88.7 +1.3% 85.9 +2. 3"
(T.-T,)/C 20.1+0.7* 18.6+0.9* 20.3+0.7* 21.4+1.1* 23.7=1.1" 31.2+0.6" 29.6+0.4" 23.8+0.8° 21.1=1.4°
AH/(J-g7') 16.6 £0.6° 14.2+0.7" 16.4 0.5 21.4+0.8" 25.9+0.8" 39.6+0.4° 38.8+0.6° 26.2+0.7% 18.8x0.5"

F4 BRIFENERALEEETEH DSCSHHZIML
Tab.4 Effect of debranching time on DSC parameters of enzyme and heat-moisture treated starches
o B 78 P TE R A
So St S, S, S S, Sis
T,/C 65.0 +2.3" 70.8 +1.7% 73.7+1.0" 78.9 +0.5° 79.3 +1.1° 66.1 0.4¢ 63.7 0. 8"
T,/C 74.2 +1.8" 78.5 +0.9" 85.9 £0.6" 89.6 =0.8" 91.5+1.6" 78.9 +1.5° 74.6 1. 1°
T./C 86.3 +0.9" 97.0 +3.4" 102.2 £2.9" 110.3 £3.1° 114.7 £2.9° 90.1£2.1¢ 83.1+0.9"
(T,.-T,)/C 21.3 +1.1* 26.2 £0.7% 29.5+1.7" 33.4+0.7" 32.4+0.6" 24.0 +0. 4° 19.4 +£0.7¢
AH/(J-g™") 17.7 0. 8* 24.1x1.2% 27.8 £0.9° 39.5+1.8° 38.9 +0.9¢ 25.9+0.7¢ 18.6 +0. 3¢
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Fig.3 Linear correlations between relative crystallinity, digestibility ratio and melting enthalpy of enzyme and

heat-moisture treated starches
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