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Abstract: Starch granules were prepared from 8 kinds of acorn; Kunugi (Quercus acutissima Carruth), Ko-
nara (Q. serrata Thunb), Naragashiwa (Q. aliena Blume), Shirakashi (Q. myrsinaefolia Blume), Matebashii
(Lithocarpus edulis Nakai), Tuburajii (Shiia cuspidata Makino), Arakashi (Q. glauca Thunb), and Sutajii
(Shiia Sieboldii Makino, Castanopsis cuspidata Schottky var. Sieboldii Nakai). Granular sizes, contents of the
apparent amylose (26-28%), and chain length distributions of amylopectin of the acorn starches are similar to
those of maize starch. Chain length distributions measured by HPAEC-PAD showed that amylopectinns of
Sudajii and Tsuburajii starches had low amounts of chains with DP 9-17 in comparison to maize starch and
the other acorn starches. Each acorn starch showed different gelatinizing temperature by DSC; those of
Arakashi and Tuburajii starches had lower values similar to potato starch and that of Kunugi had higher val-
ues similar to sweet potato starch. On the heats of gelatinization the acorn starches were different from rice
and maize starches and similar to potato and sweet potato starches. Peak viscosities of the acorn starches by
RVA were higher than rice and maize starches and similar to sweet potato and wapoto starches.

Key words: acorn starch, amylose content, characteristics of gelatinization, chain length distributions of amy-
lopectin
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Table 1. Characteristics of absorption spectra of starch-iodine complexes and isoamylase-debranched materials of acorn and other starches

separated by GPC.

Iodine-starch complex GPC***
Starch BV* Amax** Fr. I Intermediate Fr. I Fr. 111 Fr. II/Fr. 1I
(OD at 680 nm) (nm) (%) Fr. (%) (%) (%)
Konara (L) 0.53 609 28.3 3.8 22.7 452 2.0
Konara (S) 0.49 609 272 25 220 483 22
Naragashiwa 0.50 614 25.9 2.8 21.5 49.8 23
Kunugi 0.51 614 278 2.5 20.4 493 24
Arakashi 0.52 615 27.1 3.7 24.1 45.1 1.9
Shirakashi 0.52 613 26.8 3.8 23.9 455 1.9
Matebashii 0.50 609 26.9 4.0 23.3 45.8 2.0
Sutajii 0.51 607 28.3 5.0 24.4 423 1.7
Tuburajii 0.57 608 26.1 4.6 23.7 45.6 1.9
Rice 0.21 569 183 3.8 20.2 57.7 29
Maize 0.37 592 30.6 3.3 16.7 49.4 3.0
Sweet potato 0.40 589 232 1.7 28.1 46.8 1.7
Potato 0.45 586 21.0 4.1 32.5 42.4 1.3
Wapoto 0.50 620 26.9 3.9 20.2 49.0 2.0

*Blue value. **Wave length at the maximum absorbance. ***Each fraction were divided according to Amax of iodine-glucan complexes
as follows; Fr.I, Amax=620 nm; Intermediate. Fr., 620 nm> Amax=600 nm; Fr. II, 600 nm > Amax=540 nm; Fr. III, 540 nm> A max.
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Fig. 1. Optical micrographs of several acorn starches.

(a), Konara (L); (b), Konara (S); (c), Naragashiwa; (d), Kunugi;
(e), Arakashi; (f), Shirakashi; (g), Matebashii; (h), Sutajii;
(i), Tuburajii. Scale: minimum scale, 10 ¢#zm.
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Fig. 2. Elution profiles of isoamylase-debranched starches of
Kunugi ([(J) and maize (ll) by HPAEC-PAD.

The ratio of each peak area to the sum of the peak areas (DP 6—
51) is shown.

Table 2. Chain length distribution of amylopectin determined by
HPAEC-PAD of isoamylase-debranched materials of

starches.
Starch Fr. A1* Fr. A2* Fr.B1* Fr. B2*

(%) (%) (%) (%)
Konara (L) 4.3 17.2 70.1 8.4
Konara (S) 4.1 18.3 68.3 9.3
Naragashiwa 4.1 18.2 68.8 8.9
Kunugi 5.3 18.7 68.3 7.7
Arakashi 5.0 19.1 65.3 10.6
Shirakashi 34 17.8 68.5 10.3
Matebashii 53 18.8 67.4 8.5
Sutajii 4.8 14.4 69.1 11.7
Tuburajii 54 14.5 69.3 10.8
Rice 8.1 21.0 65.7 52
Maize 54 19.7 68.3 6.6
Potato 4.2 13.0 76.7 6.1
Wapoto 2.9 16.5 73.5 7.1

*Fr. A1, 6=DP=9;
=36; Fr.B2, 37=DP.

Fr. A2, 10=DP=12; Fr. B1, 13=DP
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Fig. 3. Differences in chain-length distributions of isoamylase-debranched starches between
several acorn starches and maize starch.

See the legend to Fig. 1.
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Fig. 4. DSC characteristics of acorn and other starches.

Heat of gelatinization (A H, J/g) by B on the right hand and temperatures of
gelatinization ([, onset, To; A, peak, Tp; and O, conclusion, 7c) on the left
hand.
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Table 3. Characteristics of RVA viscograms for acorn and other

starches.
Peak Breakdown  Setback  Viscosity
Starch viscosity (BD) (SB) rising
(PV) (RVU) (RVU) temperature™
(RVU) (0
Konara (L) 494 262 177 70.5
Konara (S) 402 229 130 76.2
Naragashiwa 516 255 203 69.3
Kunugi 414 249 201 73.9
Arakashi 468 159 205 68.1
Shirakashi 436 147 195 78.8
Matebashii 475 231 187 73.5
Sutajii 516 255 203 69.3
Tuburajii 512 278 196 65.4
Rice 350 260 70 70.6
Maize 285 164 150 74.1
Sweet potato 396 247 81 73.1
Wapoto 440 257 218 76.2

* Temperature at which viscosity reached to 30 RVU.
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