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7  APPENDICES
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Figure 7-1: Chromatogram (Amax = 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 (Amax = 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-g-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 (Amax = 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 (Amax = 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-B-glucosyl-4-8-eriodictyol, 19= Quercetin, 20= Quercetin diglucoside, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin
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Figure 7-5: Chromatogram (Amax = 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 (Amax = 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-g-glucosyl-4-8-eriodictyol, 19=
Quercetin, 20= Quercetin diglucoside, 21= (+)-Catechin, 22= Epicatechin and 24= Apigenin
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Figure 7-7: Chromatogram (Amax = 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 (Amax = 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-p-glucosyl-4-8-eriodictyol
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Figure 7-9: Chromatogram (Amax = 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 (Amax = 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-B-glucosyl-4-8-eriodictyol and 24= Apigenin
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Figure 7-11: Chromatogram (Amax = 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 (Amax = 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-p-glucosyl-4-8-eriodictyol and 24=
Apigenin
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Figure 7-13: Chromatogram (Amax = 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 (Amax = 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 (Amax = 280nm) of extracts from fermented white sorghum digest (supernatant). 20= Quercetin

diglucoside

116

© University of Pretoria

= Time



6.5e-2
5.0e-2:
5 5&-2:
5.0e-2:
4.5&-2:
4.06-2:
3 5e-2:
2 3.06-2:
2. 56-2:

2.0e-24 20

0.0

-1 oL /i Vo ij\%hm

13

—_———— —————— = Time
14.00 16.00 1800 20.00 22.00 24.00 26.00

Figure 7-16: Chromatogram (Amax = 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
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Figure 7-17: Chromatogram (Amax = 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 (Amax = 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-B-glucosyl-4-8-eriodictyol and 20= Quercetin diglucoside
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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

122

© University of Pretoria



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

WA YUNIBESITHI YA PRETORIA

100+

OH

HO

134 082
2T
=
161025
™2
14 0530
6
150
. s || 142 1620468 7308 B
oy NNA B oy g pogmire jemu a0 120008 g i gy MON0 180 M9 g o M52 BB yaanee T
oM Ty T om AT 8 Ty M el 75 A 8 | oo
fl. | ' el el ' | f 1 | I | | '
|1} L L L L L I B L ) L B L L F L L L L LN L L L B UL A LN SRR NL Hrr—miz

80 85 9 85 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 1% 00

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

125

© University of Pretoria



UNIVERSITY OF PRETORIA
WA YUNIBESITHI YA PRETORIA

HaC—0 S o

HO
O—CHjy

PR
152992 19750
18
PTM8 fngten . 14R0BE g oy 1471420 e SS90 1650508 1601659 1710038 302 BLOE yomm  OLBMGON g grgm 2ans TEIA0 221090
W ‘*‘ffﬁ*‘ T70 7 T I ™ R 1781 T 074 ng 28 w0y
[/! ! I Ly 'I\I ) !”.I } II 1 II\]I i ! 1 Ilf M II T I -II-II I(: i i Ly '\II | |I\|] II I| } Ir 1 : I, ! - [/! I| } I| i || Lt II Ly I| n I(fll | I| | I| Ly I || I II " I| i I| ! r: ! i} f I| I| | I m.'z
130 135 140 145 150 155 160 165 170 175 180 185 190 1% 200 205 20 25 Pl pr]

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

130

© University of Pretoria



) 1190432 o027 _
100 ¥7 0160 @ @ g
f2de 1837
0
A/vl\ 1690153
1605
| 3 \\ U/wﬁm.
40/\\"’// oK
78.9584
* o1y 1510185
&M
17.034
20245
iR k16 185 4083
65,0020 &7 . 176 4¢qa 2010296
e RS g | UG0RD W :
o oo T [ 230002 718 07
O8N sopu |00 || 1:9 me.a 2125911 0 K
P O A P G I

0 1l [ I T AT | I ||I ul |||| |||‘| L .||||| || || || Al || | i || 11l |I|I|| 1 g 4l | L.y Al bl
|||||||||rrlrl[lr|1|1l11'|||||'||r|r|rrrl'|r1r1||1|||||r|[|rr |'rr|r;|'|11|'||||l|r |r|'|rr|[l|||||1 |'|'|| T [|r|r|;lrrr'|r111||||||r|r| r|r||'|r'||'|1|1|||| r|rrr r|ll|||I|||1||||||r|r|rrrirnr'||11|'||1|1|r|rr|'rlr|[|r|'|'|1|1|'||l|r[r |'|'I|'|rl'|'|'|l

N o0 ¥ 8 0 B0 W 100 M0 12 W0 W0 10 60 170 180 190 200 210 20 230 240

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-B-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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