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Analysis of heat-moisture-treated starch

Toshiya KOBAYASHI", Satoshi MATSUI *, Masanori KODA" Hideki IKEDA", and Naoyuki TESHIGAWARA"
*Yokohama Customs Laboratory 2-1-10, Shin-urashima-cho, Kanagawa-ku, Yokohama, Kanagawa 221-0031 Japan

In Japan, it is important to identify starches which are untreated starches (Chapter 11), starch derivatives and other modified starches

(Subheading 3505.10) for large tariff rate difference. There is a heat-moisture-treated starch, one of the modified starches, which is necessary

to identify it was modified or not for tariff classification. However heat-moisture-treated starch was to be possible to produce in recent years

on a commercial scale, therefore, we have few data and no Customs Analytical Methods for it. In this study, we prepared heat-moisture-

treated starches of corn starch (CS) and high amylose corn starch (HACS), and compared these modified starches with untreated starches

thereof by analytical methods, such as sedimentation property, Brabender-Viscography and others, which were used in Customs

Laboratories. In case of sedimentation property and Brabender-Viscography, it was possible to distinguish between heat-moisture-treated

CS and untreated CS, but not heat-moisture-treated HACS and untreated HACS. However, in case of degree of hydrolysis by hydrolase,

we found difference in it, the degree of hydrolysis of heat-moisture-treated HACS was lower than untreated HACS, so it was possible to

distinguish between heat-moisture-treated HACS and untreated HACS.
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Sample solution
0.50 g starch (dry base) in 100 mL aq.

Solution A Solution B
10 mL 10 mL
2 mol/L NaOH: 2 mL
Incubation for 30 min at 37°C

2 mol/L Acetic acid: 3 mL

Glucoamylase
Solution: 2 mL

| Incubation for 2 hrs at 37°C |

| 2 mol/L NaOH: 1 mL |

200 mL (fill up), deproteinizing agent and distilled water

Determination of glucose by Hanes method

Consumed amount 0of N/100 Na,S,03 =b-a

Fig. 1 Procedure of the analysis method to observe hydrolysis by glucoamylase.
“a” and “b” in the formula indicate the consumed amount of N/100 sodium thiosulfate (Na,S,03) for the test solution A and B, respectively.

3. FEREOEBLE

3.1 ERVNIE CS AT IZOWTIEHEERID, WAV CS (BKE35%) 220 TUEFIZEN

3.1.1 IRIGRERE ThEE L. X5 RHBEREOAITTAMBIAFET S IEf,m%L
ARAFE CS B OVBEMLEE CS (BKZ 15%, 25%K&TN35%) 1o fRH 7NV a—2HERGRH D Z ERMBITND Z EMnD 19, JEL

T, PAMBEEILE Fig 2-5 \RT. & of’é/u*ﬁj\*iﬁi‘%ﬁii T IS AVAA L LT & HER éné.
AL CS K ONBELER CS (B/KR 15%KTN25%) (2O TR 3.1.3 KR OREAE

TR T MER SN0, WEVAFECS (B/KHE35%) 1220 AALFR CS K ONEEL m@ CS (BARE15%, 25%MTN35%) 1T
TR TRHER SN2V Db HhoTe. iU, KyENZVIR T, REEOMHERREROFE R4 Fig. 7 (O~

RETHEAL 722 L3 D, TAMO AL Lz B b, FALEE CS TV TITIERRIENHER T E g o723, 1BV CS

31.2 KSHREEBRK (BT 25 %IR35 %) IZOWTITIEEMA TR S -, BEVLE]

HALEE CS K ONBEVLEE CS (B7KZ 15%, 25%K%N35%) (220 CS (B/KFE 15 %) IOWTCIRIEMESHER S NI o T8, BE
T, LOHBOSSEIEREL Fig6 \Rd. RUOHE CS ROVEEL DEIL D TR SN,
SLFR CS (E7KR 15%) ([ZDOWTIETIRERIZ, BV CS (B7K3R 25%)



26

(a)

W

TBBVLEL C AR D 43T I DU T

ig.2  600x micrographs of untreated CS.
(a) Without a polarized filter; (b) With a polarized filter

(b)

Fig.3  600x micrographs of heat-moisture-treated CS (15 % moisture).
(a) Without a polarized filter; (b) With a polarized filter

(b)

Fig.4 600x micrographs of heat-moisture-treated CS (25 % moisture).
(a) Without a polarized filter; (b) With a polarized filter
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(b)

Fig.5 600x micrographs of heat-moisture-treated CS (35 % moisture).
(a) Without a polarized filter; (b) With a polarized filter

(@) (b) (© (d)

Fig. 6 Results of iodine color reaction of CS samples.
() Untreated starch; (b) Heat-moisture-treated starch (15 % moisture);
(c) Heat-moisture-treated starch (25 % moisture); (d) Heat-moisture-treated starch (35 % moisture)

(@) (b) © @

kT
I
i
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Fig. 7 Results of sedimentation property of CS samples.
(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture)

(c) Heat-moisture-treated starch (25 % moisture); (d) Heat-moisture-treated starch (35 % moisture)
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Fig. 8 Brabender viscograms of CS samples.

(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture);

(c) Heat-moisture-treated starch (25 % moisture); (d) Heat-moisture-treated
starch (35 % moisture); 40 g (dry base) of the samples were used for the above
viscogram measurements .
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Fig.9  600x micrographs of untreated HACS.
(a) Without a polarized filter; (b) With a polarized filter
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(b)

Fig. 10  600x micrographs of heat-moisture-treated HACS (15 % moisture).
(a) Without a polarized filter; (b) With a polarized filter

(b)

Fig. 11 600x micrographs of heat-moisture-treated HACS (25 % moisture).
(a) Without a polarized filter; (b) With a polarized filter

(b)

Fig. 12 600x micrographs of heat-moisture-treated HACS (35 % moisture).
(a) Without a polarized filter; (b) With a polarized filter
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(a) (b) © (d)

Fig. 13 Results of iodine color reaction of HACS samples.
(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture); (c) Heat-
moisture-treated starch (25 % moisture); (d) Heat-moisture-treated starch (35 %
moisture)
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FALFE HACS K OVBZVLEE HACS (B7KER 15 %, 25 %K TN35 %)
DWW, BEIEOTGRABR O R % Fig. 14 10T
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Fig. 14  Results of sedimentation property of HACS samples.
(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture);
(c) Heat-moisture-treated starch (25 % moisture); (d) Heat-moisture-treated starch
(35 % moisture)
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Fig. 15 Brabender viscograms of HACS samples.
(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture);
(c) Heat-moisture-treated starch (25 % moisture); (d) Heat-moisture-treated
starch (35 % moisture); 40 g (dry base) of the samples were used for the above
viscogram measurements.

P ight of .
Degree of Hydrolysis (%) = ( Product Welg t of Glucose) x 0.9 % 100
( Dry Weight of Sample)

Fig. 16 Formula for calculating the degree of hydrolysis.

Table 1 Consumed amount of N/100 Na,S,05 and degree of hydrolysis (HACS).
(a) Untreated starch; (b) Heat-moisture-treated starch (15 % moisture); (c) Heat-
moisture-treated starch (25 % moisture); (d) Heat-moisture-treated starch (35 %
moisture)

Consumed amount of Degree of hydrolysis

N/100 Na,S,03 (ml) (%)
(a) 3.11 74.6
(b) 2.60 63.1
(c) 222 53.6
(d) 2.05 49.6

RAFE HACS & IBEVERE HACS (B/KHE 15%, 25%K1N35%) &
T 5 L, BB HACS (G 15%, 25%&TN35%) 130
T ST "L ONKGEROBOPHER SN, ZDZEnb, R
AR HACS F ONBEILER HACS 12OV T, 454 ORI
X BRSRA T 5 Z &3, BB OF OB A THDH Z
DRI I T

ARFZE TR EAT > TR, MRS %R OFEEE R OV skIC
X0, CARDIKIMREN RS2 D Z &SR M X v G ST
B2 EDh, KSR OB & - T, MUKIRROTRE D7
DEEERE U7 3B BIC 72 B aTREMEIE 05 2 6 5.
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4, B 9] —7J5, HACS DYE, ARUFR HACS K ONEALER HACS (B
15%, 25 %&0N35 %) & bITHb LN S WS WWER S D720, T
ARALEE CS L OVHACS N Z S 2B L7 DIz, BMEORHERRBR R N T TR — R a s 57 4 —TClIHRITE 7

TNENBBONTIEE BB I OREREIT - 12 Motz UL, NKSREESEC L ANRROLR A ITo7- L 25,
CS DG, AU CS & Iikd 2 &, 1B CS 13RI e TBEVLEE HACS (B/KE 15 %, 25 %KTN35 %) 13V b Ik R
Eh, 79 E— AT T T 4= ZBOTHLRRDZ AT T A ROBOPHERENTZZ E D, MK X D 0t Eh BT

DELNTZZ EnD, INHOFEEMAG D Z & TlREVLEL JLER HACS & ARUUEE HACS & OHBNZH RN T 5 rIRetEn vRIE X

CS (B/KFE15%, 25%MTN35%) &ARMELCS & DHBNIAIEETH 7.
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