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Development of Portable Speed Measuring Apparatus for
Amylose and Amylopectin in Food
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Abstract: According to the principle of equal absorption dual —wavelength elimination colorimetric method two starch
contents were determined by the developed portable speed measuring apparatus for amylose and amylopectin in food. The
validation test results indicated that the results of linear response ranges ( R>>0.999) precision ( RSD%<0.7%)  stability
(RSD%<1.5%) repeatability ( RSD%<2.0%) reproducibility ( RSD%<2.5% in the same laboratory and RSD%<4.2%
in different laboratories) recovery ( average recovery was more than 90% RSD%<2.5%) system applicability ( RSD%<
2.0% for each apparatus and RSD%<3.5% between different apparatuses) were good respectively. The detection process
is simple fast and accurate the detection wavelength and reference wavelength of the two starches which were integrated in
the single—chip microcomputer system of the instrument device were used directly. So these parameters were no need to be
set again during the experiment and only two times of the absorbance differences were need to be determined. The operation
time was saved and the sample detection efficiency was improved. The development of this portable speed measuring
apparatus provides a powerful technical guarantee for the rapid and accurate detection of two different starches as in large

batches of samples and it is an important technological innovation in the functional development of the function of speed
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measuring apparatus for starch.

Key words: portable speed measuring apparatus; dual-wavelength elimination colorimetric method; amylose and amylopectin

in food; instrument development
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Fig. 2 Appearance figure of portable speed measuring apparatus for amylose and amylopectin in food
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Fig. 3 Superposition of scanning spectrum of absorption

curve of amylose and amylopectin (450~ 900 nm)
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Fig.4 Dual-wavelength standard curve of amylase
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Fig. 5 Dual-wavelength standard curve of amylopectin
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3.2.3 RSD 1.5% 1.8%
(
) 1.0 mL 25 mL 3.2.5
“3.2.1” 250 pm
511.542.563.722 nm 4 1h (
Asit an~Asi v Ases wnvA722 ) 9
RSD . 50 mg( =1 mg) NN
12 h (0.990 1 mg/mL)
RSD 1.1% 1.3%. (5.005 mg/ml) 2.5.5.0.7.5 mL 3
3.2.4 “3.2.17 511.542.563.722 nm
5 ( 4 AS]] nm > A542 nm A563 nm A722 nm
) 1.0 mL 5 RSD
25 mL “3.2.1” 1.2 . 1.2
511.542.563.722 nm 4 Al o™
Asir o~ Ases om™ A2 o 91.14% 91.73% RSD 1.70%  2.25%
RSD
1 (n=29)
Table 1 Results of recovery test of amylose (n = 9)
RSD
/mg /mg /mg /mg /% /% /%
1 50.5 4.75 2.48 6.98 90.29 91.14 1.70
2 49.9 4.69 2.48 6.91 89.74
3 50.2 4.72 2.48 6.91 88.69
4 50.2 4.72 4.95 9.18 90.09
5 50.0 4.70 4.95 9.23 91.46
6 50.1 4.71 4.95 9.29 92.58
7 50.3 4.73 7.43 11.62 92.75
8 50.5 4.75 7.43 11.53 91.33
9 50.1 4.71 7.43 11.64 93.31
2 (n=29)
Table 2 Results of recovery test of amylopectin (n = 9)
RSD
/mg /mg /mg /mg /% /% /%
1 50.5 25.10 12.51 36.27 89.32 91.73 2.25
2 49.9 24.80 12.51 36.13 90.52
3 50.2 24.95 12.51 36.03 88.59
4 50.2 24.95 25.03 47.71 91.21
5 50.0 24.85 25.03 48.21 93.34
6 50.1 24.90 25.03 47.85 91.71
7 50.3 25.00 37.54 60.15 93.65
8 50.5 25.10 37.54 59.77 92.37
9 50.1 24.90 37.54 60.52 94.88




247

3.2.6
ICH Q2( R1)

(S) (QL
10xg/S) (DL=3.3%xg/8S) .
10 1.0 mL
511.542.563.722 nm 4
ASll nm‘A542 nm‘A563 nm‘A722 nm 10
o 3.4

3 (n = 10)
Table 3 Results of quantitative limit and detection

limit test of amylose (n = 10)

AA QL/( mg) DL/( mg)

0.012 4 0.158 0.052

—

0.008 6
0.007 5
0.006 9
0.010 8
0.007 8
0.016 2
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Table 4 Results of quantitative limit and detection

limit test of amylopectin (n = 10)

AA QL/( mg) DL/( mg)
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5 (n=3)
Table 5 Determination results of amylose and amylopectin in hullessbarley samples collected from
different habitats and varieties in Qinghai (n = 3) /(g/100 g DW)
1 10.6 53.5 64.0
2 10.3 54.7 65.2
3 8.6 58.3 66.8
4 11.4 60.0 71.4
5 11.8 58.1 69.9
6 10.8 64.7 75.4
7 12.4 56.5 68.9
8 10.3 58.0 68.4
9 12.8 55.6 68.4
10 12.3 59.9 73.2
11 12.1 55.7 67.7
12 9.1 58.0 67.0
13 10.0 60.1 70.1
14 10.6 58.9 69.5
15 11.0 63.5 70.1
64.0 g/100g DW.
34 6
6 6
( RSD  0.58%~1.79%
). RSD 3.30%+2.21%
Varian Cary 300 Bio
6 (n =3)

Table 6 Determination results of amylose and amylopectin in hullessbarley samples using different

equipments (n = 3)

/(g/100 g DW)

AN L AW N =

RSD%
RSD%

10.6
11.0
11.0
10.7
11.0
10.7
10.8
1.79
3.30

53.4
53.6
54.5
53.7
52.7
53.1
53.5
1.10
2.21

11.2
11.3
11.2
11.6
11.1
11.5
11.3
1.71

55.1
54.5
54.8
54.4
54.3
54.3
55.2
0.58
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6
( 7~9 . 7~9
RSD 2.5%
) (
) RSD
4.2%
7 (n =23)
Table 7 Determination results of amylose and amylopectin in two different hullessbarley samples
by Laboratory of Analytical Testing Center (r = 3) /(g/100 g DW)
( ) ( )
1 12.3 60.3 10.6 53.4
2 11.9 61.1 11.0 53.6
3 12.2 61.4 11.0 54.5
4 12.4 59.3 10.7 53.7
5 12.1 60.5 11.0 52.7
6 12.4 59.2 10.7 53.1
12.2 60.3 10.8 53.5
RSD% 1.84 1.51 1.79 1.10
8 1# (n=3)
Table 8 Determination results of amylose and amylopectin in two different hullessbarley samples
by Lab #1 (n = 3) /(g/100 g DW)
( ) ( )
1 12.0 59.1 10.2 51.5
2 11.5 56.1 10.5 51.3
3 11.3 56.4 10.4 50.7
4 11.5 57.1 10.1 50.9
5 11.3 57.4 10.4 50.2
6 11.4 56.3 10.7 49.8
11.5 57.1 10.4 50.7
RSD% 2.19 1.94 2.18 1.29

RSD% 3.91 3.88 2.94 3.74
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Table9 Determination results of amylose and amylopectin in two different hullessbarley samples

by Lab #2 (n = 3)

/(g/100g DW)

( ) ( )
1 11.5 57.5 10.5 51.5
2 11.3 58.3 10.3 50.6
3 11.4 58.7 10.1 52.2
4 12.0 56.8 10.1 51.9
5 11.2 58.8 10.4 50.2
6 11.5 56.6 10.4 50.6
11.5 57.8 10.3 51.2
RSD% 2.33 1.66 1.54 1.58
RSD% 4.15 3.00 3.35 3.17
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