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The effect of damaged starch on the for mation of acrylamidein baked doughs
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ABSTRACT: Objective To study the relationship between acrylamide levels produced in the Maillard
reaction and the contents of damaged starch and reducing sugars. Methods The grains of 3 wheat
varieties were milled by Brabender mill and Buhler mill to produce 8 kinds of wheat flour samples. The
content of damaged starch and reducing sugars were determined by Megazyme damaged starch assay kit
and reducing sugar assay kit. The content of acrylamide in baked doughs was measured by high
performance liquid chromatography. Result There were significant differences in the damaged starch
content of 8 kinds of wheat flours, ranging from 3.59% to 8.93%. Reducing sugar contents were in the
range of 0.07%~1.1%. The acrylamide levels were in the range of 0.84~1.84 ng/mL in the baked doughs
with yeast, while baked doughs without yeast presented the acrylamide levels in the range of 0.47~1.90
pg/mL. Conclusion There was a positive correlation between damaged starch content and reducing
sugar content. Inconsistent effect of damaged starch content and addition of yeast on the formation of
acrylamide was noticed.
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Tablel Contentsof damaged starch (%) and reducing sugars (g/100 g) of wheat flour
Bl B2 B3 R2 R3 SRF c
(%)
895 4.17+0.56* 3.59+0.31° 4.51+0.35° 4.57+0.35° 7.43+0.02° 7.19£1.02°  4.35+£0.13*  5.83+0.27°
22 438+0.37°  4.93+0.20® 4.98+0.18" 4.95+0.12° 5.67+0.08° 8.93+0.88¢  5.29+0.83*®  7.22+0.03°
58 3.83+0.26" 3.87+0.30° 3.89+0.05" 4.95+0.11*° 5.93+0.72° 7.67+£0.54°  4.08+0.41%"  5.40+1.34"
(g/100 g)
895 0.15+0.01° 0.13+0.01* 0.20+0.00* 0.19+0.0% 0.18+0.0"  0.38+0.01d  0.22+0.00° 0.22+0.00¢
22 0.07+0.00" 0.0920.00° 0.13+0.00° 0.1320.00° 0.2340.00°  0.42+0.012  0.16+0.00°  0.18+0.01°
58 0.31£0.00° 0.23+0.00" 0.2540.16" 0.31£0.01° 0.3740.01¢ 1.120.00" 0.4340.00¢ 0.48+0.00°
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Table2 Acrylamide content in baked doughs
Bl B2 B3 R1 R2 R3 SRF C
( , pg/mL)
895  1.20+0.05° 0.96+0.04* 1.29+0.01° 1.37+0.02° 0.97+0.16" 1.31£0.86° 1.03+0.08° 1.30+£0.32°
22 1.28+0.19° 0.92+0.12° 1.3340.00° 0.91+0.02° 0.96£0.03™ 1.03£0.00®  0.96+0.01* 0.84+0.22°
58 1.65+0.4™ 1.76£0.15* 1.78+0.00% 1.37£0.2% 1.84+0.41¢ 1.68+0.06* 1.2240.10™ 1.03+0.09°
( , pg/mL)
895  1.38+0.0™ 1.81£0.27° 1.29+0.03® 1.15+0.25° 1.69+0.36" 0.93+0.09° 1.01£0.02° 0.99+0.05"
22 1.73£0.03¢ 1.904+0.26° 1.56+0.00¢ 0.90+0.05° 1.69+0.05¢ 0.74+0.00° 1.24+0.02° 1.2440.12°
58  0.47£0.09° 0.86%0.05* 0.83 £0.00* 0.75+0.07° 1.18+0.24% 1.36%0.06° 1.39+0.09¢ 1.05+0.05¢
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