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Simultaneous and Rapid Spectrophotometric Deter mination of Amylose,
Amylopectin, and Total Sarch in Wheat Grain
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Abdtract : In order to determine amylose and amylopectin content rapidly and accurately and guide ge-
netic improvement of wheat starch, different spectrophotometric methods for determining amylose,
amylopectin and total starch content were compared among sngle, double and six wavelengths. In ad
dition, thefactors, such as pH value, afecting the measurement were optimized and discussed. Re-
sults showed that the iodine binding capacity of wheat starch was quite different from that of potato
displayed by the absorbance spectrum of complexes formed with iodine. Regresson equations with
high correlation coefficients were developed from different methods of single, double, and multi wave
lengths, respectively. The methodswith both double and sx wavelengths were more suitable to deter-
mine amylose and amylopectin content s multaneousy and rapidly than that with sngle wavelength be-
cause they excluded the interference of other biomoleculars existing in the reaction system efficiently.
Furthermore, wheat amylose and amylopectin content determined by double wavelengths was more ac-
curate and smple than by multi wavelengths. Optimized from this experiment , the amylose content
was determined by 630 and 486 nm, and amylopectin by 550 and 743 nm, respectively. The pH value
of the reaction system was around 3. 5.
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1
Table 1 Comparison between results of amylose content deter mined by single and double wavelengths in amylose solutions
H20 The blank is H20 12- Kl The blankis 12- Kl
Method Wavelength Sope Intercept Correlation codficient Sope Intercept  Correlation coeficient
461 0.0087 0. 0466 0.9928 " " * 0.0087 0.0085 0.9928 " " *
Sngle wavelength 486 0.0103 0.0254 0.9966 " " * 0.0103 0. 0060 0.9966 " " *
550 0.0180 0.0014 0.9991 " " * 0.0180 0.0045 0.9991 " " *
630 0.0294 - 0.0073 0.9993 " "~ 0.0294 0.0015 0.9993 " "~
658 0.0292 - 0.0098 0.9992 " " * 0.0292 - 0.0008 0.9992 " " *
743 0.0207 - 0.0164 0.9989 " " * 0.0207 - 0.0076 0.9989 " " *
760 0.0172 - 0.0162 0.9988 " " * 0.0172 - 0.0075 0.9988 " " *
658,461 48.6175 2.7581 0.9994 " ** 48.6175 0. 4682 0.9994 " " *
Double wavdlengths 630,486 52.3458 1.7251 0.9995" " * 52.3458 0. 2490 0.9995 " " *
e 0.1% 2

* " indicates dgnificant correlation at 0.1 % level. The sameisasin table 2.

2
Table 2 Comparison between results of amylopectin content deter mined by sinde and double wavelengths in amylopectin sdutions
H20 The blank is H20 12- Kl The blank is - Kl
Method Wavelength Jope Intercept  Correlation coefficient dope Intercept  Correlation coefficient
461 0. 0026 0.0463 0.9996 " " * 0.0026 0.0082 0.9996 " " *
Sngle wavelength 486 0.0032 0.0230 0.9995 " " * 0.0032 0.0036 0.9997 " " *
550 0.0049 - 0.0061 0.9999 " "~ 0.0049 - 0.0030 0.9999 " " *
630 0.0034 - 0.0078 0.9998 " " * 0.0034 0.0010 0.9998 " " *
658 0.0028 - 0.0074 0.9997 " ** 0.0028 0.0016 0.9997 " " *
743 0.0011 - 0.0073 0.9989 " " * 0.0011 0.0016 0.9989 " " *
760 0.0009 - 0.0076 0.9986 " " * 0.0009 0.0011 0.9986 " " *
550,760 248.7348 - 0.3530 0.9997 " " * 248.7348 1.0399 0.9997 " " *
Double wavdengths 550,743 265. 4886 - 0.2712 0.9997 " " ” 265. 4886 1.2421 0.9997 " " ”
2.3 pH : : :
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Table 3  Comparison between results of amylose and amylopectin determined by double and multiple wavelengths in blending

Amylose content

Amylopectin content

Met hod

Correlation Correlation
Wavelength Sope  Intercept codfficient Wavelength Sope Intercept codfficient
658 ,461 44,8588 1.3738 0.9991 " * " 550,760 294.4503 - 14.3872 0.9991 " "~
Double . PN
wavelengths 630,486 48.1817 - 0.0334 0.9986 550,743 211.8328 14.7094 0.9997
6 Sx . e 6 gx -
wavelengths 0.9035 - 0.3093 0.9979 wavelengths 0.9037 - 0.0268 0.9979
Multiple 3 Three . e 3 Three v
wavelengths wavelengths 0.9281 - 0.78% 0.9987 wavelengths 0.9288 - 1.1378 0.9986
oot 1% 0.1%
""and " "indicate sgnificant correlation at 1 % and 0.1 % levels, respectively.
4 pH
Table 4 Hfect d pH on results d amylose and amylopectin deter mined
154 o/ mL 60M o/ mL 154 ¢/ mL + 60U g/ mL
154 g/ mL Amylose 60U g/ mL Amylopectin 150 g/ mL Amylose + 60M g/ mL Amylopectin
Material Results{ o/ mL)
pH Results pH Results pH
g/ mL) @g m) Amylose Amylopectin
Wheat 11.2 3.88 12.1 nd 11.7 3.98 nd
10.2 4.14 11.5 nd 10.8 3.94 nd
9.5 15.39 10.6 nd 9.9 4.11 nd
7.9 14.89 8.2 70.09 8.1 18.85 66.52
3.4 15.03 3.4 61.43 3.4 16.08 65.84
2.8 12.90 2.6 49,22 2.6 16. 26 53.45
Potato 11.6 2.63 12 nd 11.9 1.30 nd
10.8 2.73 11.2 nd 10.9 1.25 nd
9.8 3.57 10.2 0.17 9.7 1.21 nd
8.2 14.32 8.3 53.15 7.9 14.58 46.06
3.5 14.57 3.4 56.25 3.6 15.35 60.08
2.6 12.60 2.5 53.00 2.7 14.12 53.23
nd: nd: not detected.
: 630
- , 486 nm 550 743 nm
, 400
, - 1 000 nm [16.17] pH

pH
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