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Abstract

FedoketE

This study is to investigate the physicochemical properties of differently pretreated chestnut starches during
starch isolation, and to examine their gelatinization properties by both heat and alkali treatments. One kind
is starch A made by alkali method from peeled chestnut. The other is starch B made from chestnut with the
outer layer. The results are as follows. Starch A has higher water binding capacity of 86.9% than starch B
with 80.66%. Swelling powers of both starch A and B increased rapidly from 60°C to 80°C in both, and since
then it has changed a bit. Both began to show their solubility at 60°C and increased continuously as the
temperature went up. Starch A has higher swelling power and solubility than starch B. In iodine reaction,
starch A has higher Amax and absorbance at Amax than starch B. X-ray diffraction patterns showed that
starch A is type Cy, and that starch B is type B. Starch B has higher relative crystallinity of 37.0% than starch
A with 36.2%. The results by differential scanning calorimetry revealed that starch A gelatinized from 66.95°C
to 77.5°C, and its enthalpy is 2.04 cal/g. And starch B gelatinized from 67.09°C to 775°C, and its enthalpy
is 2.29 cal/g. Amylograms of chestnut starch at 6.5% concentration indicated that starch B needs higher onset
temperature when beginning to gelatinize than starch A does. But starch A shows much higher peak viscosity,
breakdown, and setback than starch B does. Starch A shows higher viscosity, gel volume, and optical
transmittance in gelatinization properties by alkali than starch B does.
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Fig. 1. Swelling power and solubility patterns of chestnut starch.
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Table 1. Amax and absorbance at Amax of chestnut starch

Starch Amax (M) A at Mpax A at 625 (nm)
A 600 0.614 0.608
B 590 0.542 0.533
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Fig. 2. SEM photomicrograph of chestnut starch (X 2,500).
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Fig. 3. X-ray diffraction pattern of chestnut starch.
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Table 2. Differential scanning calorimetry thermogram of
chestnut starch

Starch T, Tp T A4H (cal/g)
A 66.95 71.21 715 2.04
B 67.09 71.24 775 2.29
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Fig. 4. Differential scanning calorimetry thermogram of
chestnut starch.
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Fig. 6. Brabender amylogram curve of chestnut starch.
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Table 3. Brabender amylogram data of chestnut starch
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A 68.1 1113 1034 708 1245 405 537

B 68.6 786 604 400 614 386 214

332X 68.1°Ce 2 velyt
68.6°CE B &2 27] 33-&
E7} oFzk A eyt AR RS H 2 E 1113 BU, 50°C
A& 1245 BU, B &2 2324 786 BU, 50°Coll A &=
A% HArrto 9t 27 &

)

[e)
7} Xl a%}"i 7}“/‘] =2iA A&
ehi et 6¥°3“H1(28 Al ‘391
Aol BAXR

7P A = % 7] uHﬂla}l AzrE ok Hitomi 5(29)2 gyl
+ 025~050% A7}slelg o 'l o] Zrhel o3l A&
91 A 5b7} A =k ﬂ%iv% A7 e ekl v 8
el s}, 99 & A £ o} 95°C el 4] 308 Xlﬁla’i—"—
W ete] A% zle)al breakdowns A% Eo] 405 BA#o)
38622 Yehyt ) o] = 8% EEE] R 100(24) 8% F%-
% 1200009 M5te] D =6 210 5 o) 1150l B]s}
°% A5 ALY ot Xd%oﬂ o) -§- ok déli vhe}
ou, AR Ho] A Eo] BHERT} o] &4¢E o 5 gt}
_x.§]—°] EA & Y= sethackS A 2-& 5 =
2142 7+7F vpeh} A o] wtaleiA] 2 B ¥R
7t o & He AR Jepygr) weba] whesr] o Az
=7} a3t

Fig. 73} %D} AXJ_ E & 20#7}1] A &7} F23)7)
=]

H
UN-N
hoi vg(31)°ﬂ 4a}w4 othm o 2]
A} Aol 2 Folt AR RS ¥ o
A 7|2 ﬂ?é—‘.i%%l —Hlﬁr 72%‘01 ARSI R
TR et 2
(28) 0.17 N NaOH %—°—H of| A —;L?—*‘.ff& %] 54 H 52 v eyl
s, AR I eke] 2 9-(32) 0.21 N NaOH - el
4% Az Wil el 0.17 N NaOH £ o A=
Aol Walrt vy sded v i AE2 015 N
NaOH &ddxe 2% e HaE Jehioh

N
N
rﬁi
Hm
HE o
1

i

EORNA

KSCNol| |8t =3 EA
AE03g216~40MKSCNEY 50 mLE &3 o}&

18 r —8— Astarch
---A--- Bstarch

16
14
> 12
D
Q
g 1
> A P U A
8
-
6 .
.'A‘
4 5
2 o ) "
5 10 15 20 25 30 35 40 45

Time (min)

Fig. 7. Changes in viscosity of chestnut starch at 0.15 N
of sodium hydroxide.
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