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ABSTRACT

In this study, chemical characteristics of starch isolated from Pachyrhizus erosus
(yam bean) tuber were determined. The starch was then modified through
pregelatinization, cross-linked phosphorylation and acetylated starch esterification and
characterized in terms of their physical properties. The yield of Pachyrhizus erosus starch
was 2.26% and the starch contained 83.99% total starch, 84.94% carbohydrate, 5.11%
protein, 0.0063% lipid, 3.04% moisture content, 6.83% ash, 14.39% amylose and 85.61%
amylopectin. Pregelatinization resulted in a better swelling power (10.90 g/g) compared
to acetylated esterified starch (7.98 g/g) and cross-linked phosphorylated (7.23 g/g).
Better solubility also present in pregelatinizated starch (12.98%) follow with acetylated
esterified starch (11.35%) and cross-linked phosphorylated starch (11.28%). Meanwhile,
acetylated esterified starch gave better water binding capacity (9.20 g/g) relative to
pregelatinizated (8.27 g/g) and cross-linked phosphorylated starch (7.35 g/g).It was also
found that the effect of each factor on swelling power, solubility and water holding
capacity was significantly (p < 0.05) depended on types of starch at different temperature
and vice versa. Acetylated starch (17.72%) demonstrated the best stability in freeze-thaw
cycle followed by cross-linked phosphorylated starch (23.65%), pregelatinized starch
(33.21%). Light microscope was using to observe granule characteristic and temperature
onset until complete gelatinization. Acetylated starch gave higher gelatinization
temperature (91°C) then pregelatinizated starch (84°C), native starch (88°C) and cross-
linked phosphorylated starch (78°C).



ABSTRAK

Dalam kajian ini, ciri-ciri kimia kanji yang terpencil dari Pachyrhizus erosus (keladi
kacang) ubi telah ditentukan. Kanji itu kemudiannya diubahsuai melalui
pregelatinization, cross-linked phosphorylated dan acetylated esterificated starch dan
ciri-ciri dari segi sifat-sifat fizikal mereka. Hasil kanji Pachyrhizus erosus adalah 2,26%
dan mengandungi kanji 83,99%, karbohidrat 84,94%, 5,11% protein, lipid 0,0063%,
3,04% kandungan lembapan, abu 6,83%, amylose 14,39% dan amylopectin 85,61%.
Pregelatinization yang menghasilkan kuasa lebih baik bengkak (10,90 g / g) berbanding
dengan acetylated esterificated starch (7,98 g / g) dan cross-linked phosphorylated (7.23
g / g). Kebolehlarutan yang lebih baik juga hadir dalam kanji pregelatinization (12,98%)
mengikuti dengan acetylated esterificated starch (11,35%) dan cross-linked
phosphorylated (11,28%). Sementara itu, acetylated esterificated starch memberikan
kapasiti air yang lebih baik mengikat (9,20 g / g) berbanding dengan pregelatinizated
(8.27 g/ g) dan cross-linked phosphorylated (7,35 g/ g) la juga mendapati bahawa kesan
setiap faktor kuasa bengkak keupayaan kelarutan dan memegang air dengan ketara (p
<0.05) bergantung kepada jenis kanji pada suhu yang berbeza dan sebaliknya. Kanji
acetylated (17,72%) menunjukkan kestabilan yang terbaik dalam kitaran beku-cair diikuti
dengan cross-linked phosphorylated (23,65%), kanji pregelatinized (33,21%). Mikroskop
cahaya gunakan untuk memerhatikan ciri-ciri biji dan permulaan suhu sehingga
gelatinization lengkap. Kanji acetylated memberi gelatinization yang lebih tinggi (91 ° C)
kanji kemudian pregelatinizated (84 ° C), kanji asli (88 ° C) dan cross-linked
phosphorylated (78 ° C) suhu.
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