


Tannin content vs. Starch digestibility 
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Relationship between Tannin content and RDS; P  = 0.4438;  P 

> 0.05

y = 0.0548x + 24.252

R² = 0.0755
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Relationship between Tannin content and SDS;  P = 0.4159; P 

> 0.05

y = 0.0772x + 41.788

R² = 0.0806
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Relationship between Tannin content and RS;  P = 0.3623; 

P > 0.05

y = -0.1321x + 33.96

R² = 0.0989
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Conclusion

 No significant correlation between tannin content 

and starch digestibility 

BUT 

 Sorghum containing tannins exhibited low starch 

digestibility overall

 Grains with low RDS and high SDS and RS are 

desirable



Digestibility of pure isolated starches



Starch isolation  from red 

sorghum

Brown liquid draining out 

Starch separating from 

brown liquid





Starch isolated by wet milling 

from Sumac grain sorghum

Condensed Tannins isolated from 

Sumac grain sorghum



Starch  Isolation results

Parameter Macia sorghum Red Sorghum 

Moisture Content (%) 9.4 9.5

Ash Content (%) 0.1 0.1

Color 

L

a

b

99.9±0.04

-0.95±0.06

0.73±0.04

97.65±0.18

0.23±0.02

1.72±0.02

Condensed tannins 

(mg CE /g sample)

- 0.4

Total Starch Content 

(mg sample / g sample)

810.5 825.2

Method used – starch table method 

Sorghum used: Red and Macia Sorghums



Levels of digestibility in different cereal 

starches

Pure Starch % RDS % SDS % RS Tannin Content 

(mg CE / g 

sample)

Red Sorghum** 18.0 ±1.15 30.4 ± 4.79 51.6 ± 4.56 0.44

Macia (white)** 

Sorghum

17.9 ± 1.09 35.2 ± 5.7 46.9 ± 4.4 -

Normal Maize* 84.7 ± 0.62 8.3 ± 1.85 6.9 ± 1.23

Waxy Maize* 88.5 ± 3.39 6.6 ± 1.23 4.9 ±2.15

Rice* 88.0 ±2.16 8.1 ± 4.62 3.9 ±2.46

Wheat* 81.3 ± 3.70 13.1 ± 2.47 5.6 ± 1.23

Potato* 83.4 ± 2.46 11.6 ± 4.62 4.9 ±2.15

*Commercially isolated starch;  ** Laboratory Isolated starch  

(From Zhang et al, 2008)



Physical and Chemical Characteristics

Physical /Chemical 

characteristics

Macia 

Sorghum 

Red 

Sorghum 

Sumac

Test weight  - kg/m3 (lb/bu) 1400.0 (108.8) 886.8 (67.3) 1386.1(107.7)

True Density g/cm3 0.86 1.21 0.83

TKW(g) 28.4 40.6 16.9

TADD (% weight removed) 30.8 57.2 27.8

Pigmented testa No Yes Yes

Condensed Tannins 

(mg CE/g sample)

0.2 13.74 37.72

Total Starch of flour

(mg starch/g sample)

665.2 620.2 610.0

Ash (%) 1.3 1.51 -



Conclusion

 Sorghum has a potential application in food 

industry as a low glycemic index starch – Healthy 

option

 Could be used as starch source in diets of 

individuals sensitive to wheat gluten

 Ongoing research 
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