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7  APPENDICES 

 

APPENDIX A 

 

 

 

 

Figure 7-1: Chromatogram (λmax = 280nm) of extracts from unsoured white sorghum flour. 1= 4-hydroxybenzoic acid, 2= 

Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid, 7=Sinapic acid, 8= Chlorogenic acid, 11= 

1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= naringenin, 15= Eriodictyol, 16= 

Naringenin-7-O-glucoside, 17= Eriodictyol 7-0-glucoside, 19= Quercetin, 20= Quercetin diglucoside, 23= Catechin glycoside and 

24= Apigenin 
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Figure 7-2: Chromatogram (λmax = 280nm) of extracts from unsoured red sorghum flour. 1= 4-hydroxybenzoic acid, 2= 

Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid, 7=Sinapic acid, 8= Chlorogenic acid, 10= 

Dihydro ferulic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= naringenin, 15= 

Eriodictyol, 16= Naringenin-7-O-glucoside, 17= Eriodictyol 7-0-glucoside,18= 5,7,3',4’, -Tetrahydroxy-flavan-5-O-β-glucosyl-4-

8-eriodictyol, 19= Quercetin, 20= Quercetin diglucoside, 21= (+)-Catechin, 22= Epicatechin, 23= Catechin glycoside and 24= 

Apigenin 
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Figure 7-3: Chromatogram (λmax = 280nm) of extracts from fermented white sorghum flour. 1=  4-hydroxybenzoic acid, 2= 

Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid, 8= Chlorogenic acid, 9= Dihydro caffeic 

acid, 10= Dihydro ferulic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= 

naringenin, 15= Eriodictyol, 16= Naringenin-7-O-glucoside, 19= Quercetin, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin 
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Figure 7-4: Chromatogram (λmax = 280nm) of extracts from fermented red sorghum flour. 1= 4-hydroxybenzoic acid, 2= 

Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid, 8= Chlorogenic acid, 9= Dihydro caffeic 

acid, 10= Dihydro ferulic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= 

naringenin, 15= Eriodictyol, 16= Naringenin-7-O-glucoside, 17= Eriodictyol 7-0-glucoside,18= 5,7,3',4’, -Tetrahydroxy-flavan-

5-O-β-glucosyl-4-8-eriodictyol, 19= Quercetin, 20= Quercetin diglucoside, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin 
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Figure 7-5: Chromatogram (λmax = 280nm) of extracts from citric acidified white sorghum flour. 1=  4-hydroxybenzoic acid, 

2= Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid 8= Chlorogenic acid, 11= 1-O-Caffeoyl-

glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= naringenin, 15= Eriodictyol, 16= Naringenin-7-O-

glucoside, 19= Quercetin, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin 
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Figure 7-6: Chromatogram (λmax = 280nm) of extracts from citric acidified red sorghum flour. 1=  4-hydroxybenzoic acid, 2= 

Protocatechuic acid, 3= Gallic acid, 4= Ferulic acid, 5= Caffeic acid, 6= Vanillic acid, 7=Sinapic acid, 8= Chlorogenic acid, 9= 

Dihydro caffeic acid, 10= Dihydro ferulic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-

glycerol, 15= Eriodictyol, 17= Eriodictyol 7-0-glucoside,18= 5,7,3',4’, -Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol, 19= 

Quercetin, 20= Quercetin diglucoside, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin 
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Figure 7-7: Chromatogram (λmax = 280nm) of extracts from unsoured white sorghum porridge. 3= Gallic acid, 4= Ferulic acid, 

5= Caffeic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol and 

24= Apigenin  
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Figure 7-8: Chromatogram (λmax = 280nm) of extracts from unsoured red sorghum porridge. 3= Gallic acid, 4= Ferulic acid, 

5= Caffeic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= 

naringenin, 15= Eriodictyol and 18= 5,7,3',4’, -Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol 
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Figure 7-9: Chromatogram (λmax = 280nm) of extracts from fermented white sorghum porridge. 3= Gallic acid, 4= Ferulic acid, 

8= Chlorogenic acid, 9= Dihydro caffeic acid, 10= Dihydro ferulic acid,11= 1-O-Caffeoyl-glycerol, 13= 1,3-dicaffeoyl-glycerol 

and 15= Eriodictyol 
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Figure 7-10: Chromatogram (λmax = 280nm) of extracts from fermented red sorghum porridge. 1=  4-hydroxybenzoic acid, 3= 

Gallic acid, 4= Ferulic acid, 6= Vanillic acid, 8= Chlorogenic acid, 9= Dihydro caffeic acid, 10= Dihydro ferulic acid, 11= 1-O-

Caffeoyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= naringenin, 15= Eriodictyol, 16= Naringenin-7-O-glucoside, 18= 5,7,3',4’, -

Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol and 24= Apigenin 
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Figure 7-11: Chromatogram (λmax = 280nm) of extracts from citric acidfied white sorghum porridge. 3= Gallic acid, 4= Ferulic 

acid, 5= Caffeic acid, 6= Vanillic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-

dicaffeoyl-glycerol and 24= Apigenin 
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Figure 7-12: Chromatogram (λmax = 280nm) of extracts from citric acidified red sorghum porridge. 3= Gallic acid, 4= Ferulic 

acid, 5= Caffeic acid, 6= Vanillic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-

dicaffeoyl-glycerol, 14= naringenin, 15= Eriodictyol, 18= 5,7,3',4’, -Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol and 24= 

Apigenin 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

114 
 

 

Figure 7-13: Chromatogram (λmax = 280nm) of extracts from unsoured white sorghum digest (supernatant). 11= 1-O-Caffeoyl-

glycerol and 13= 1,3-dicaffeoyl-glycerol 
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Figure 7-14: Chromatogram (λmax = 280nm) of extracts from from unsoured red sorghum digest (supernatant). 4= Ferulic acid, 

5= Caffeic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 14= 

naringenin, 16= Naringenin-7-O-glucoside and 17= Eriodictyol 7-0-glucoside 
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Figure 7-15: Chromatogram (λmax = 280nm) of extracts from fermented white sorghum digest (supernatant). 20= Quercetin 

diglucoside 
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Figure 7-16: Chromatogram (λmax = 280nm) of extracts from fermented red sorghum digest (supernatant). 1= 4-hydroxybenzoic 

acid, 6= Vanillic acid, 10= Dihydro ferulic acid, 13= 1,3-dicaffeoyl-glycerol, 15= Eriodictyol and 20= Quercetin diglucoside 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

118 
 

 

Figure 7-17: Chromatogram (λmax = 280nm) of extracts from citric acidified white sorghum digest (supernatant). 8= Chlorogenic 

acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-O-coumaroyl-glycerol and 20= Quercetin diglucoside 
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Figure 7-18: Chromatogram (λmax = 280nm) of extracts from citric acidified red sorghum digest (supernatant). 1=  4-

hydroxybenzoic acid, 5= Caffeic acid, 6= Vanillic acid, 7=Sinapic acid, 8= Chlorogenic acid, 11= 1-O-Caffeoyl-glycerol, 12= 1-

O-coumaroyl-glycerol, 13= 1,3-dicaffeoyl-glycerol, 16= Naringenin-7-O-glucoside, 17= Eriodictyol 7-0-glucoside, 18= 5,7,3',4’, -

Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol and 20= Quercetin diglucoside 
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APPENDIX B 

 

 

 

Figure 7-19: Mass spectrum of 4-hydroxybenzoic acid (m/z 137) identified in extracts of sorghum 
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Figure 7-20: Mass spectrum of protocatechuic acid (m/z 153) identified in extracts of sorghum 
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Figure 7-21: Mass spectrum of gallic acid (m/z 169) identified in extracts of sorghum 
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Figure 7-22: Mass spectrum of ferulic acid (m/z 193) identified in extracts of sorghum 
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Figure 7-23: Mass spectrum of caffeic acid (m/z 179) identified in extracts of sorghum  
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Figure 7-24: Mass spectrum of vanillic acid (m/z 167) identified in extracts of sorghum 
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Figure 7-25: Mass spectrum of Sinapic acid (m/z 223) identified in extracts of sorghum 
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Figure 7-26: Mass spectrum of Chlorogenic acid (m/z 353) identified in extracts of sorghum 
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Figure 7-27: Mass spectrum of Dihydro caffeic acid (m/z 181) identified in extracts of sorghum 
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Figure 7-28: Mass spectrum of Dihydro ferulic acid (m/z 195) identified in extracts of sorghum 
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Figure 7-29: Mass spectrum of 1-O-Caffeoyl-glycerol (m/z 253) identified in extracts of sorghum 
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Figure 7-30: Mass spectrum of 1-O-coumaroyl-glycerol (m/z 237) identified in extracts of sorghum  
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Figure 7-31: Mass spectrum of 1,3-dicaffeoyl-glycerol (m/z 415) identified in extracts of sorghum 
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Figure 7-32: Mass spectrum of Naringenin (m/z 271) identified in extracts of sorghum 
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Figure 7-33: Mass spectrum of Eriodictyol (m/z 287) identified in extracts of sorghum 
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Figure 7-34: Mass spectrum of Naringenin-7-O-glucoside (m/z 433) identified in extracts of sorghum 
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Figure 7-35: Mass spectrum of Eriodictyol 7-0-glucoside (m/z 449) identified in extracts of sorghum 
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Figure 7-36: Mass spectrum of 5,7,3',4’,-Tetrahydroxy-flavan-5-O-β-glucosyl-4-8-eriodictyol (m/z 721) identified in extracts of 

sorghum 
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Figure 7-37: Mass spectrum of Quercetin (m/z 301) identified in extracts of sorghum  
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Figure 7-38: Mass spectrum of Quercetin diglucoside (m/z 625) identified in extracts of sorghum 
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Figure 7-39: Mass spectrum of (+)-Catechin/ Epicatechin (m/z 289) identified in extracts of sorghum 
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Figure 7-40: Mass spectrum of Catechin glycoside (m/z 451) identified in extracts of sorghum 
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Figure 7-41: Mass spectrum of Apigenin (m/z 269) identified in extracts of sorghum 
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