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Abstract

Eight species starch granules (normal-maize, amylo-maize, waxy-maize, wheat, potato, sweet-potato, cassava and
sago) were treated in the three different acidic n-butanol solutions { one ml of aqueous hydrochloric acid solutions (1N,
2N and 4N, respectively) were added to n-butanol (20ml) } for 3 days at 50°C.

After acid treatment, these granules were thoroughly washed with ethanol and suspended in water under gentle
shaking for extraction of soluble portion in these granules for 5h at 50°C. SEM image of the dried acid-water treatment
starches (AWTS ) showed that they have slots and cracks at their surface.

The hydrolysis ratios of AWTS were 23% — 70%. Hydrolysis ratios of amylose in AWTS were estimated by lodine
color method. Amylose in Amylo-maize was more hydrolyzed than that of Normal-maize. In spite of high degradation
of granule, amylose in wheat was the most resistant. The above results suggest that situation of amylose in starch
granule might be different among starch species, and it might affect on resistance against acid attack. Introduction of
two kinds of lipid { 1) fatty acid mixture ( methyl oleate : methyl palmitate = 3 : 1), and 2) rape seed oil } into AWTS
was done under ultra high pressure ( 600Mpa ) for 30min at 30°C. The results of incorporated lipid volume were
various among starch species, acid conditions and lipid species. The best was 115% in the case of waxy-maize ( 2N
acid ) in rape seed oil.
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Fig. 1 Hydrolysis ratio of acid-water treatment starch
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Table 1-1 lodine color reaction (A max) of acid-water
treatment starch

A max (nm)

Control IN 2N 4N
Maize(normal) 603 578 578 577
Maize(amylo) 603 572 558 557
Maize(waxy) 540
Wheat 611 582 577 571
Potato 603 566 558 561
Sweet potato 604 564 564 565
Cassava 604 570 563 564
Sago 619 574 562 565

Table 1-2 lodine color reaction (Blue value) of
acid-water treatment starch

Blue value*(Abs./100mg of starch)

Control IN 2N 4N
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Water extraction treatment Water extraction treatment
Fig. 2-1 Scanning electron micrographs of acid-water

treatment maize (nomal) starch (< 3000)

Maize(normal) 0.256 (100)  0.137(54) 0.116 (45) 0.110 (43)

Maize(amylo) 0.445 (100) 0.226 (51) 0.097 (22)  0.087 (20)

Maize(waxy) 0.036 (100)  0.007 (19)  0.007 (19)  0.008 (22)
Wheat 0.280 (100)  0.203 (73) 0.139(50)  0.129 (46)
Potato 0.265(100) 0.087 (33) 0.066(25) 0.044 (17)

Sweet potato 0.258 (100)  0.080 (31) 0.073(28)  0.046 (18)
Cassava 0.223(100) 0.061(27) 0.062(28) 0.062 (28)

Sago 0.304 (100)  0.093 (31) 0.046 (15) 0.067 (22)

* Blue value is coefficient of absorbance at 680nm.

(), Rate for blue value of control

Water extraction treatment

Water extraction treatment

Tablel-2 ™ ( ) WiZ= v hu—/Th BERBD

Blue value 17 605 2 A HULBREN OO 2 % o Fig. 2-2 Scanning electron micrographs of acid-water

treatment maize (amylo) starch (< 3000)
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1N HCI treatment 2N HCI treatment

Water extraction treatment

Water extraction treatment

Water extraction treatment
Fig. 2-3 Scanning electron micrographs of acid-water Fig. 2-6 Scanning electron micrographs of acid-water

treatment sweet potato starch (X 3000)

Water extraction treatment

treatment maize (waxy) starch (< 3000)

1N HCI treatment 2N HCI treatment

Water extraction treatment Water extraction treatment Water extraction treatment Water extraction treatment
Fig. 2-4 Scanning electron micrographs of acid-water Fig. 2-7 Scanning electron micrographs of acid-water
treatment wheat starch (< 3000) treatment cassava starch (< 3000)

2N HCI treatment 2N HCI treatment

Water extraction treatment Water extraction treatment Water extraction treatment Water extraction treatment
Fig. 2-5 Scanning electron micrographs of acid-water Fig. 2-8 Scanning electron micrographs of acid-water
treatment potato starch (< 3000) treatment sago starch (< 3000)
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Fig. 3-1 Rate of incorporated lipid (Methyl oleate-
methyl palmitate mixture ) to starch
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Fig. 3-2 Rate of incorporated lipid (Rape seed oil) to
starch
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Table 2-1 Energy of starch with incorporated lipid

Methyl oleate and methyl palmitate

Control IN 2N

Maize(normal) 61kcal 60kcal 59kcal
Maize(amylo) 64kcal 59kcal 61kcal
Maize(waxy) 63kcal 61kcal 60kcal
Wheat 62kcal 58kcal 58kcal
Potato 60kcal 55kcal 56kcal
Sweet potato 63kcal 58kcal 60kcal
Cassava 60kcal 58kcal 58kcal
Sago 59kcal 56kcal 57kcal
kcal/10g starch incorporated lipid

Table 2-2 Energy of starch with incorporated lipid

Rape seed oil
Control 1IN 2N

Maize(normal) 64kcal 61kcal 61kcal
Maize(amylo) 66kcal 60kcal 62kcal
Maize(waxy) 65kcal 66kcal 62kcal
Wheat 62kcal 64kcal 61kcal
Potato 61kcal 61kcal 59kcal
Sweet potato 64kcal 62kcal 61kcal
Cassava 61kcal 63kcal 60kcal
Sago 61kcal 62kcal 60kcal

kcal/10g starch incorporated lipid
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