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Table S1 - The content of soluble phenolic acids in rice using LC and MS-based methods 

Phenolic acid Wild Rice [1]  Red rice [1] White rice [1] White[2] Red[2] Black[2] 
 μg/g μg/g μg/g mg/100g mg/100g mg/100g 

p-Hydroxybenzaldehyde 12.1 - 15.6  nd nd    
p-Hydroxybenzoic acid 7.1 - 11.1  nd 0.8     

trans-Cinnamic acid 5.49 5.27     
Vanillin 13.0 - 22.3  1.0 nd    

Protocatechuic acid 12.9 - 15.6 7.8  nd nd nd 4.45  
p-Coumaric acid 6.7 - 7.0  1.1 1.2  0.40 0.39 0.63 
o-Coumaric acid 2.9 - 10.0  nd nd    

Vanillic acid 6.3 - 17.8  nd 1.3  nd nd 4.48  

Gallic acid 64.6  - 167.1  1.1  0.2     

Protocatechuic acid ethyl ester 2.0 - 6.1  nd nd    
Ferulic acid 121.1 - 189.7  12.4  10.9  1.11 1.60 2.07 

Isoferulic acid    0.40 0.41 1.16 
Syringic acid 5.1 - 19.5 nd 0.9  1.08 0.81 nd 
Sinapic acid 26.8 - 59.4  3.2  4.6  nd 0.98 0.58 

Abbreviations: nd, non-detected.  
 

 
 
 



 
 
 
 

 
 
Table S2 - The content of soluble flavonoids and proanthocyanidins in rice using LC and MS-based methods 

Flavonoid/Proanthocyanidin Wild Rice [1] Red rice [1] White rice [1] 
  

Yellow rice[3] 
 

Red rice[4] 
 μg/g μg/g μg/g  mg/g μg/g 

Catechin 15.6 - 21.3  6.6 nd Isoorientin 2′′-O- glucoside 27.46  
Epicatechin 24.3 - 43.3  3.5  nd Luteolin 6-C-glucoside (Isoorientin) 62.46  
Quercetin 15.4 - 44.1  16.6  nd Vitexin 2′′-O-glucoside 19.65  

Epigallocatechin 7.5 - 10.0 nd nd Apigenin 6-C-glucoside (Isovitexin) 13.20  
Procyanidin B1 10.2 - 13.0  7.0  nd Isoscoparin 2′′-O- glucoside 22.40  

Procyanidin B2 5.0 - 5.5  2.4  nd Chrysoeriol 6-C- glucoside (Isoscoparin)  
13.66  

 
 

Procyanidin B3 6.3 - 9.4  3.4 nd    
Procyanidin C1 17.0 - 24.2  6.0 nd Cyanidin 3-O-glucoside  55.95 

Rutin 83.6 - 103.7 20.8  15.7  Peonidin 3-O-glucoside  16.46 
Abbreviations: nd, non-detected.   
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Table S3 - The content of insoluble-bound phenolics in rice using LC or LC/MS-based methods 
Phenolic acids White[2] White[4] Red[2] Red[4] Black[2] Black[4] 

 mg/100g mg/100g mg/100g mg/100g mg/100g mg/100g 
Protocatechuic acid nd nd 0.15 1.26 0.76 4.48 

p-Hydroxybenzoic acid nd nr nd nr nd nr 
Vanillic acid nd nd nd nd 4.87 5.38 
Syringic acid 0.61 0.60 0.50 0.52 0.67 0.63 

p-Coumaric acid 2.68 1.36 1.83 1.05 2.06 2.00 
Ferulic acid 7.79 4.28 7.74 5.73 18.57 17.92 

Isoferulic acid 1.20 1.59 0.80 1.29 1.04 1.33 
Sinapic acid nd nr nd nr 0.39  Nr 

Abbreviations: nd, non-detected; nr, non-reported.  
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

Table S4 - The content of soluble phenolic acids and flavonoids in wheat using LC and MS-based methods 

Phenolic acids 

Old 
wheat[5] 

Modern 
durum 

wheat[5] 

Common 
wheat[6] 

 

Durum 
wheat[7]  

 

Common 
wheat [7] 

 

Anthocyanins Purple 
wheat [8]  

 
 μg/g μg/g mg/kg μg/g μg/g  mg/kg 
        

p-Hydroxybenzaldehyde 0.068 0.033   0.43 Delphinidin 3-galactoside 38.3 
p-Hydroxybenzoic acid   7.4 0.47  Delphinidin 3-arabinoside 16.7 

trans-Cinnamic acid    0.60 0.91 Cyanidin 3-arabinose 25.1 
Vanillin 0.284 0.088    Petunidin 3-galactoside 40.4 

Protocatechuic acid   nd nd nd Cyanidin 3-galactoside 72.0 
p-Coumaric acid 1.704 0.666 37 0.51 0.53 Cyanidin 3-glucoside 103.0 
o-Coumaric acid      Pelargonidin 3-glucoside 28.8 

Vanillic acid   15 0.44 1.21 Peonidin 3-glucoside 2.7 

Gallic acid    0.48 0.54 Malvidin 3-glucoside 51.6 

Caffeic acid   37 0.52  Cyanidin chloride 5.2 

Protocatechuic acid ethyl ester 
     Pelargonidin 3- 

galactoside 
26.1 

Protocatechuic acid ethyl ester 
     Pelargonidin 3-

arabinoside 
9.3 

Syringaldehyde 0.632 0.399    Peonidin 3-arabinoside 28.4 
Ferulic acid 126.00 61.54 890     

Isoferulic acid        
Syringic acid   13     
Sinapic acid   63     

Abbreviations: nd, non-detected.  
 



 
Table S5 - The content of insoluble-bound phenolic acids and flavonoids in wheat using LC and MS-based methods 

 

Phenolic compounds 

Durum wheat 
[7] 

 
 

Common 
wheat [7] 

 
μg/g 

Fine bran 
μg/g [9]  

 

Coarse bran 
μg/g [9]  

 

Flour 
μg/g [9]  

 

 μg/g     
p-Hydroxybenzoic acid 4.42 4.74 1.68 1.52  

trans-Cinnamic acid 5.49 5.27    
Vanillin   0.65 0.61  

p-Coumaric acid 
11.81 13.94 9.24 

0.69 
8.05 
0.79 

0.51 
0.15 

Vanillic acid 2.95 2.97 7.25 6.52  

Gallic acid 6.04 5.95    

Ferulic acid 
216.38 253.15 279 

25.6 
218 
27.1 

12.1 
4.13 

Σ DFA + TFA   56.6 39.5 2.48 
Syringic acid 2.94 3.70 1.64 1.48  
Sinapic acid 41.29 45.54 7.76 9.42 0.18 

Abbreviations: DFA: dehydrodiferulic acid; TFA: dehydrotriferulic acid. 
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