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Physicochemical Properties of Acorn and Chestnut Starches
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Abstract

The physicochemical properties of acorn and chestnut starches were investigated.

The shape of two starches granules was the rounded trianglar and some elliptical, but that
of chestnut was less rounded. Water binding capacity of acorn was 191% and that of chestnut
was 200%. Gel volume of chestnut started to increase from 55C, and was higher value in al!
temperature range. Amylose of chestnut starch was leached more than that of acorn to 90°C.
and reversely from90°C to 100°C. The blue value and amylose content of acorn and chestnut
starches were 0.464, 0.440 and 24.8%, 22.5 respectively. According to Brabender Amylogram.
gelatinization temperature and peak, hot and cold viscosity were 63.5°C, 1010, 910, 1470 BU for
acorn and 63.7°C, 1480, 1000, 1080 BU for chestnut. Peak temperature and gelatinization
enthalpy were 67.0°C, 3.64 cal/g for acorn, and 66.0°C, 2.82 cal/g for chestnut. X-ray diffraction

patterns of two starches were A-types but chestnut had some B-type character.
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starches.
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Fig. 3. Brabender Amylograms of acorn (A) and

chestnut (B) starches.

Table 1. Amylograph data of acorn and chestnut starches

Characteristics Acorn Chestnut
Gelatinization temp. 68.5°C 63.7°C
Temp. at peak height 87.5°C 78.0°C
Max, viscosity P 1010 BU 1480 BU
Viscosity at 94.5°C 975 BU 1280 BU
Viscosity at 94.5°C after : H 910 BU 1000 BU
15 min. '

Viscosity at 70°C 1050 BU 1020 BU
Viscosity at 50°C :C  1470BU 1050 BU
Viscosity at 20°C : C’ 1590 8BU 1150 BU
Breakdown :P-H 100 BU 480 BU
Setback :C—-P 460 BU —400 BU
Total setback : C—H 560 BU 80 BU
Relative breakdown : P 6.0

—H/C—H 0.18

B2 A2 eyt ol 279 Ee AR At
Takeda's} #H3-09] whd - Aol f-Absbodoh

4. amylograph

A8 A E-29] amylogram& Fig. 33} 723 o) 2 He] F
& 2 5432 Table 1o veligich dE) F3he
UL el A7 2] F3loll 3o 2R E Qo
T AR Folatn daiA lom® 60~75TY & ¥
A HellAe AL QAo E Gfoz Q3 AR &
¥ S7M9s} amylosed] $2% F7hE HEs) aA
F7M8kR, Hoh w8 2ElAE WEd AYE I} %

A 5HA =lo] Ax}t ol A 5o of wlg

A 7L~

"= g

- o4

LEECELER

Ay 27)9 Frl Azec 4 =3 $22 YR
ch9 g b}, AE Frke] F3 Y9l Miller 5 3l
E YRZFE ] §&5F2 29ker} Ghiasi 57 &
H ALY o)) sHEE M7 gk

Z7] 338 €%t amylosed] ek ol A 2o
Ao FAE 3] AR 5ol S A AR AR
o ¥ TR} AUEFE 714 28 A FEE &
< 33 55 Zechn Sy, deld] R &
7] 23 257} 68.5Ceola, w2 63.7C A2 Mol
EEY7 R AT A A I A=
7t & Aoz & 4 3k 33 A= (P)9 hot paste
viscosity (H) &= A2 Ao H§ A= 7 doli) shear
forceol wH&t H&H YA AY =& vehl= 2
ateolel breakdowm(P-H)& s§§5 =7t 5= =7]
Lol AxE vehle HoE, e 94.5CE &
Asle ool A=t FEI L AE 1o
breakdownx] 7} 480.0.% = gF4io] Abvdd] okgk Ao g
velsteh, 50C2F 20C] Y4 H=(C) 2 sethack(C
-P), total setback (breakdown+setback, C-H)2 A
+9 23t ARE dbddle] F AYSE =5E57] 4%
78-g Hol Folth EE g7} kit 44 E£x12ke
ol ge $4A%E B A PAE ol At 2
A Z7k= A 4 9tk &3 Bhattacharya
120 o] A A 2] Z=o]| 4] relative breakdown
A7} A AAERe] 5 Aol & MR A e A
o2 ¥ a3y},

=3} Schoch 52Ve) 7% 5.3t A 5ol Wi 471¢]
FHezys 2EEE BY, W Ao 7t Sk A
22 el o AL whElo 5%9) 6% WAEE
Cyeoz 783tz A& dA7E 4 o AkdHol A3
Aol Aty Mwgl Ao & o] E Ho|x g}, Ax
€ 5= o8 24 AP ARolnz UL AR
o & i3 vlad o= $-93lodof gtk

o

K-35
=
=

LI Y

5. DSC

DSCel 9]3} | 5 29 thermogram< Fig. 49} 7+
3, 7 E47)%= Table 20 episich DSCE 53]
starch/water systems®| A} A3 dFaheu] 831
o], 33} 25 ¥4% enthalpy(H) & 4o x4, A
+9] 335 AFH o AAdE o|&H 1 ok &
3} enthalpye - 38k2229, 7)< 2229, amylose



Vol. 6, No. 3 (1990)

Endothemic heatflow

temperature {°C)

Fig. 4. DSC thermograms of acorn (A) and chestnut
(B) starches.

Table 2. DSC characteristics of acorn and chestnut star-

ches
Temperature {°C)
Starch Onset Peak  Conclusion H {cal/g)
Acorn 58.5 67.0 78.5 3.64
Chestnut  60.5 66.0 75.8 2.82
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