Food Engineering Progress
Vol. 5, No. 4. pp. 225~229 (2001 ¥ 11 §)

HIAEO) ot $X] Alnel HE &%

B

&7
FHHENEATY,

.

- A%y

*beTisia 4% Y33t

Determination of Starch in Fuji Apples by a Colorimetric Method
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Abstract

Although starch is an important factor for evaluating apple quality, it has received little attention. Espe-
cially, the composition of starch in Korean apples has not been reported in detail yet. In this study, a
calibration procedure to determine the total starch, amylose and amylopectin contents by a colorimetric
method was developed. By using the colorimetric method, the total starch contents of Fuji apples were
found 7.70 to 10.9 mg/g-dry wt., which corresponded to 0.167 to 0.193% based on the average weight
of an apple. The amylose contents were 44.0 to 55.4% of the total starch contents. The starch content
had a positive correlation with the moisture content while it had little relationships to soluble solids con-

tent and pH.
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Table 1. ANOVA for OD at 530 nm and 605 nm regarding starch concentration and amylose fraction
OD at 530 nm
Class Level Degree of freedom F value Pr>F
Starch 10, 25 50, 100 pg/mL 3 1878, 15%*x* 0.0001
Amylose fraction 0, 10, 25, 50, 75, 90, 100% 6 1.82 0.1521
OD at 605 nm
Class Level Degree of freedom F value Pr>F
Starch 10, 25 50, 100 ug/mL 3 157.95%*% 0.0001
Amylose fraction 0, 10, 25, 50, 75, 90. 100% 6 6.85%%* 0.0007

***Significantly different at 0.001 significant level
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Fig. 1. Optical densities for different concentrations of
starch with respect to fraction of amylose at 530 nm.
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Fig. 2. Optical densities for different concentrations of
starch with respect to fraction of amylose at 605 nm.
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S5=—106.68+149.18 OD,, (10<S<100 pg/mL)
where S: total starch concentration (ug/mL)
ODy,,: optical density at 530 nm (b

%A=a+b - 0D,
where a=—106.57-3227.8 S
b=-28.927+18880 S™'

Table 2. Regression analyses for the models of starch
concentration and amylose fraction

Model R? F value Pr>F
Starch concentration 0.983 1544.05 0.0000
aineq. (2) 0.967 58.30 0.0167
bineq. (2) 0.997 604.05 0.0016
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Fig. 3. Measured and predicted total starch concentra-
tions using optical densities at 530 nm.
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Fig. 4. Measured and predicted fractions of amylose using
optical densities at 605 nm.
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Table 3. Starch contents and other chemical properties of Fuji apples

Property Production site Total
Chilgok Yesan Janghowon
Starch (%) 0.175+0.030 0.167 £0.035 0.193+£0.054 0.176 £0.042
(mg/g-dry wt) (10.9) (7.70) (10.3) (9.6)
Amylose (%) 0.077 £0.012 0.079+0.017 0.10740.031 0.087 £0.025
Amylopectin (%) 0.098 £0.024 0.088 +0.021 0.086 1+ 0.025 0.090+0.023
Weight (g) 26551 306+39 273136 287144
moisture content (%) 83911 83.6+1.5 78.3%55 821140
Soluble solids (Brix) 144406 153 *£10 144 =1.0 148 +1.0
pH 3.6610.12 3.78+£0.09 3.81£0.07 3.77+0.11

Notes: 1) All the % contents are based on the weight of an apple.
2) All the values are designated with mean * standard deviation.

Table 4. The correlation among various physicochemcial properties of Fuji apples

Starch Amylose Amylopectin  Weight Moisture content Soluble solids content ~ pH
Starch 1
0.883
Amylose 0.0001) 1
. 0.859 0519
Amylopectin ©0001)  (0.0001) !
Weiakht -0.087 ~0.076 ~0.077 |
g (03822)  (04470)  (0.4436)
) ~0.682 —0.836 0332 0032
Moisture content ©.0001)  (0.0001)  (0.0007) (0.7435) !
. 0.146 0.039 0.223 0.257 -0.061
Soluble solids content 1 441y (06026)  (0.0247)  (0.0093)  (0.539) !
H ~0.195 0.019 0376 0215 ~0.18X( —0243 |
P 00502)  (0.8504)  (0.0001)  (0.0305)  0.0675) (0.0143)

Notes: The values in parentheses are the significance probabilities.
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