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Abstract

Starch content in apples is one of important quality parameters to evaluate their maturity or ripeness. This study
aimed to develop a rapid and simple method for the quantification of starch content by means of computer vision.
In advance, three types, or type I, type Il and type III, of starch indices to indicate starch content in apples stained
with KI/I, solution were proposed. When the proposed starch indices were correlated with total starch content and
amylose content, the type I of starch index indicated total starch content of three types of starch indices. The type
I index was defined as the ratio of the area with pure blue to the total area in an Hue-Lightness-Saturation (HLS)

image for apple stained with KI/L,.
highest correlation coefficient (0.811) was observed.
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where S: total starch concentration (ug/mlL)

ODyg;, : optical density at 530 nm

%4 = a+b-ODgs )

where ODy: optical density at 605 nm
a=-106.57-3227.85"

b=-28.927 + 1880S"

%A : amylose fraction (%)

S : fotal starch concentration (ug/mL)
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Table 1. Starch composition of Fuji apples.
Production site
Component - Average
Chilgok Yesan Janghowon
Total Starch (%, wet basis) 0.167 0.175 0.128 0.160
(%, dry basis) 1.139 0.990 0.986 1.038
Amylose (%, wet basis) 0.068 0.083 0.056 0.070
(%, dry basis) 0.460 0.466 0.488 0.471
Amylopectin (%, wet basis) 0.099 0.092 0.072 0.090
(%, dry basis) 0.679 0.524 0.498 0.567
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Fig. 1. Correlations between starch index 1 and total starch
content (A) and between starch index 1 and amylose content
indicated on a wet basis (B).
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Table 2. Correlation coefficients between each starch index and
total starch content and between each starch index and amylose
content.

Total starch content (%) Amylose content (%)

Wet basis  Dry basis  Wet basis Dry basis
Starch index 1 0.507 0.811 0.256 0.633
Starch index 2 0.154 0.132 0.210 0.272
Starch index 3 0.239 0.220 0.364 0.466
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Fig. 2. Correlations between starch index 2 and total starch
content (A) and between starch index 2 and amylose content
indicated on a wet basis (B).
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Fig. 3. Correlations between starch index 3 and total starch

content (A) and between starch index 3 and amylose content
indicated on a wet basis (B).
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Fig. 4. Correlations between starch index 1 and total starch
content (A) and between starch index 1 and amylose content
indicated on a dry basis (B).
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Fig. 5. Correlations between starch index 2 and total starch
content (A) and between starch index 2 and amylose content
indicated on dry basis (B).
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Fig. 6. Correlations between starch index 3 and total starch
content (A) and between starch index 3 and amylose content
indicated on dry basis (B).
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