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Determination of amylase and amylopectin in hullessbarley from
different habitats and varieties by dual-wavelength colorimetric method
TAN Liang, DONG Qi, GENG Dan-dan,HU Feng—zu"

Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China

Abstract: A more simple,accurate dual-wavelength colorimetric method was developed to determine the contents
of amylose and amylopectin in hullessbarley from different habitats and varieties. It was replaced the previous
complicated sample pre—treatment process. The reaction solution that reacted by two ingredient of starch and
iodine reagents were scanned from 450nm to 900nm by UV spectrophotometer to determine its detection
wavelength and reference wavelength in the same coordinate system which according to the principle of the
dual-wavelength colorimetry——the difference was proportional to the concentration of solute while there were
two absorption peaks at two different wavelengths from the same solute in the solution,as well as characteristic
of blue appearance that amylase encountered with iodine reagents and purple red as amylopectin. The results
indicated that the detection wavelength and reference wavelength were 560nm and 506nm for amylase ,545nm
and 722nm for amylopectin,respectively. The method had good linear relationship within the ranges of 0.20~
0.59mg for amylose (R?=0.9993),0.50 ~3.00mg for amylopectin (R*=0.9995) , respectively. The average
recoveries(n=9) were 91.14% (RSD=1.70%) for amylose and 91.73% (RSD=2.25%) for amylopectin. The assay
demonstrated that the method had adequate simple,accurate,good stability and reproducibility. It was suitable
for the determination of amylose and amylopectin contents in hullessbarley. In addition,it could be used to
assist the quality evaluation of hullessbarley.
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Table 1 Hullessbarley samples collected from different habitats and varieties n=3
1 25 14 27
2 690 15 28
3 7 16 1 29
4 8 17 10 30
5 4 18 2 31
6 5 19 4 32
7 5 20 5 33
8 6 21 6 34
9 7 22 1 35
10 8 23 1 36
11 12 24 9 37
12 13 25 38
13 22 26 39
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Fig.3 Standard curve of amylopectin
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Table 2 Results of recovery test of amylose n=9

% %
ng ng ng Yo

20.85 9.90 29.79 90.29
20.85 9.90 29.73 89.74
20.85 9.90 29.63 88.69
20.85 19.79 38.68 90.09
20.85 19.79 38.95 9146 91.14 1.70
20.85 19.79 39.17 92.58
20.85 29.69 48.38 92.75
20.85 29.69 47.96 91.33
20.85 29.69 48.55 93.31

O 00 N N LK B W N~

3 n=9

Table 3 Results of recovery test of amylopectin n=9

RSD
% %
ng pg pg ’ %o ’

1 36.55 19.99 54.41 89.32

2 36.55 19.99 54.64 90.52

3 36.55 19.99 54.26 88.59

4 36.55 39.98 73.02 91.21

5 36.55 39.98 73.87 9334 91.73 225

6 36.55 39.98 73.22 91.71

7 36.55 59.97 92.71 93.65

8 36.55 59.97 91.94 92.37

9 36.55 59.97 93.45 94.88
2.4
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N pH <
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100mg
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F=1.347 p=0.253>0.05

4 o 1=24.532 df=37
4 p=0.000<0.05
26 21.52%
690 67.55% 9.93% 2.2
1 6 Levene F=0.023 p=0.880>
55.00% 0.05
68.53% t=—15.084 df=37 p=0.000<0.05
58.14% .
25 53.01%
SPSS 16.0 N 39.22% 1.4 7
5~ Levene F=1.894 p=0.177>0.05
7o 5 Levene t=—1.904
4 n=3

Table 4  Determination results of amylose and amylopectin in hullessbarley samples collected from different habitats and varieties n=3

%o % %o % % %
25 20.85 36.55 57.40 6 18.90 38.53 57.43
690 21.54 46.02 67.55 1 19.37 35.63 55.00
7 22.49 41.51 64.00 1 20.24 35.11 55.35
8 2291 42.64 65.54 9 23.85 42.28 66.13
4 25.18 38.53 63.70 9.59 48.55 58.14
5 20.82 37.80 58.62 9.42 49.73 59.15
5 22.16 44.24 66.41 7.79 52.95 60.74
6 21.77 40.43 62.20 10.37 54.52 64.89
7 23.62 39.71 63.33 10.65 52.81 63.46
8 21.09 39.85 60.94 9.77 58.76 68.53
12 23.14 38.05 61.19 11.33 51.30 62.63
13 21.86 37.10 58.96 9.44 52.68 62.12
22 22.20 38.15 60.35 11.55 50.50 62.05
21.52 39.41 60.93 11.16 54.37 66.53
21.31 38.39 59.70 10.97 50.55 61.52
1 20.53 39.26 59.79 8.26 52.68 60.94
10 21.33 35.84 57.17 9.08 54.63 63.72
2 21.98 35.38 57.35 9.63 53.46 63.09
18.89 40.07 58.96 10.01 57.70 63.71
5 18.84 40.90 59.74
5 t
Table 5 Independent samples test of amylose content in hullessbarley samples collected from different habitats
Levene
F  Sig. t df 9%
1.347 0.253 24.532 37 0.000 11.58158 0.47210 10.62502 12.53815
26.766  36.658 0.000 11.58158 0.43270 10.70457 12.45859
6 t
Table 6 Independent samples test of amylopectin content in hullessbarley samples collected from different habitats
Levene
95%
F  Sig. ! df
0.023 0.880 -15.084 37 0.000 -13.78850 0.91409 —-15.64062 -11.93638
-15.079 29.829 0.000 -13.78850 0.91445 -15.65650 —11.92050
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Table 7 Independent samples test of total starch content in hullessbarley samples collected from different habitats
Levene
. 95%
F  Sig. l df
1.894 0.177 -1.904 37 0.065 -2.00883 1.05500 -4.14647 0.12880
-2.029 35.454 0.050 -2.00883 0.98988 -4.01748 -0.00019
df=37 p=0.065>0.05 [9]
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