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Analysis of heat-moisture-treated starch (the second report)

Noriaki ISHIZAKI*, Manami HARAYAMA¥*, Toshiya KOBAYASHI*,
Yoshihisa IKEDA*, Masanori KODA* and Naoyuki TESHIGAWARA*
*Yokohama Customs Laboratory, 2-1-10, Shin-urashima-cho, Kanagawa-ku, Yokohama, Kanagawa 221-0031 Japan

In Japan, since there is a large difference in the tariff rates between untreated starches (Chapter 11), starch derivatives and

other modified starches (Subheading 3505.10), it is important to identify starches. There is a heat-moisture-treated starch,

which is one of the modified starches, and it is necessary for tariff classification to identify whether the starch is modified or

not. However, commercial-scale production of heat-moisture-treated starch only became possible in recent years, and so

there is little data and no customs analytical methods for it. This study aimed to distinguish heat-moisture-treated high

amylose corn starch (HACS) from untreated HACS and three experiments are conducted. The comparison of the degree of

hydrolysis by four kinds of amylase and their mixture conditions showed that the most appropriate method to distinguish

was the case in which glucoamylase derived from Rhizopus sp. was solely hydrolyzed. The result of XRD showed a

different pattern between heat-moisture-treated HACS and untreated HACS, especially there was a big difference shown at

26 = 23°. The result of DSC showed that the endothermic peak was observed only in untreated HACS at a water content of

50 %.
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ATFFED 4387 T L < R & T 5 XFREPFRE K OVREER
BEREZITV, SO0 5 RAE HACS & gL
HACS ORI DWW TRE 1T o7 DT, FETiET 5.
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RS R BVLEE HACS
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212(1) HfEdss

srarIs—, V¥ ZAHER (Rhizopussp.) B3R Ft
FSE T 3)

InarFIT—=E, avTh R (4Aspergillus niger) K

(sigma-aldrich)

a-7 27—, thELHE (Bacillus sp.) FH¥ (sigma-aldrich)

a-7 27—, KT Wik (Porcine pancreas) HI (sigma-aldrich)
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g : Labo autoclave (=VE7FERE)
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FEHTF 0 3~30°
@5 : 2°/ min

225 REFEHRESRTEE
1EE : DSC8230 (KRRt U #7)

FIEIHEE 10 °C / min

BIEREE : =RiE~100 °C
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136 % TH -7,
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WZOWT, BiBISHTED D R OBE#R S 253512 L7z Fig. 1| OFEIC
BENHIE L72. HIEIZB SIS WT, ZhEn3 m3o1T- 7.

Sample solution
0.50 g starch (dry base) in 100 mL aq.

Solution A Solution B
10 |mL 10 |mL
2 molL. NaOH: 2 mL
| Incubation for 30 min at 37°C |
| 2 mol/L. Acetic acid: 3 nil.
anylase
Solation: 2 ml.

| Incubation for 2 hrs at 37°C ‘

| |
| 2 molL NaOH: 1 niL, |
| |
|

| 200 mL (fill up), deproteinizing agent and distiled water ‘

| Determination of glicose by Hanes method \

( Product Weight of Glucose) x 0.9
( Dry Weight of Sample)
Fig. 1 Procedure of the analysis method to observe hydrolysis by amylase.

Product weight of glucose is converted from the difference of consumed
amount of N/100 Na,S,0; for the test solution A and B by calibration curve.

Degree of Hydrolysis (%) =

=100
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‘ W Untreated HACS Heat-moisture-treated HACS ‘
e
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]
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=
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Glucoamylase Glucoamylase a-amylase o-amylase
{Rhizapus sp.) {Aspergillus niger) (Bacillus sp.) (Porcine pancreas)

Fig. 2 Degree of hydrolysis of HACS by single amylases (n = 3).
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Rate of decompasition

SETHE, R HACS & /ERELIREVAEE HACS DZE1T 10 %HE
ETholz. T—HDIE6-XICEALTE, /a7 ITi—ET
5~12 %I, o-7 2 T —ET3~T RIREOEN A LN, 7
a7 I 77— T, HROBEWVIZE>THIELOEITENR
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Fig.3 Degree of hydrolysis of HACS by mixed amylases (n = 3).
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Fig. 4 Degree of hydrolysis of HACS (imported goods) by single and mixed
amylases (n = 3).
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BRI HACS OEHTIE, [EHrfA 6°12 1 RDOE—727, 15°1C
Tu—RARE—2, 17°2 1 KO E—7, 232122 KO —27 b
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HE— 7 L OPREREV DR S L.
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Fig. 5 Typical XRD patterns of (a) corn starch (A-type) (b) potato starch
(B-type)
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Fig. 6 XRD patterns of (a) untreated HACS (b) Heat-moisture-treated HACS
(c) Untreated HACS (imported goods) (d) Heat-moisture-treated HACS
(imported goods).
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EEBENEEIT->7= (Fig. 7,8).
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Fig. 7 DSC curves of (a) untreated HACS (b) Heat-moisture-treated HACS
(c) untreated HACS (imported goods) (d) Heat-moisture-treated HACS
(imported goods).
Water content of each sample is prepared at 50 %.
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Fig.8 DSC curves of (a) untreated HACS (b) Heat-moisture-treated HACS
(c) untreated HACS (imported goods) (d) Heat-moisture-treated HACS
(imported goods).
Water content of each sample is prepared at 90 %.
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