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Fig. 1. The most important anthocyanidins. (A) the basic structure; (B) the B ring with respect to
which the individual anthocyanidins differ from cach other.
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Fig. 2. Effect of pH on the structure of pelargo-
nidin. At pH 1, the pigment exists primarily
in the form shown in the upper left. At
pH 3, the pigment is primarily in the quinoi-
dal form(upper right). At pH 4, the carbinol
base (middle) predominates. The structures
at the bottom exist primarily at pH values
above 4.
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Table 1. Anthocyanins occurring in various fruits and vegetables

Plant material Pigment* Reference

Apple Jonathan Cn-3-galactoside, Cn-3-galactoside (acylation), Cn-3-glucoside(acylation), 3,

Cn-3-glucoside
Red delicious Cn-3-galactoside, Cn-3-arabinoside, Cn-7-arabinoside, Cn-3-glucoside, Cn- 3,4

3-xyloside

Bing cherries Cn-3-glucoside, Cn-3-rhamnoside, Pn-3-gluceside, Pn-3-rhamnoside 5

Blackberry Cn-3-glucoside, Cn-3-rutinoside, Pg-3-glucoside 6

Black raspberry Cn-3-sambubioside, Cn-3-xylosylrutinoside, Cn-3-glucoside, Cn-3-rutinoside 6

Cranberry Cn-3-arabinoside, Cn-3-galactoside, Pn-3-galactoside, Pn-3-arabinoside 7

Fig fruits Cn-3, 5—dig‘lucoside, Cn-3-rhamnoglucoside, Pg-3-rhamnoglucoside, Cn-3- 8
monoglucoside

Grape Campbell Dp-3, 5-diglucoside, Pt-3,5-diglucoside, Dp-3-monoglucoside, Mv-3, 5-diglu-

Early coside, Pt-3-monoglucoside, Pn-3, 5-diglucoside, Mv-3-monoglucoside, Pn~3- 9
monoglucoside, Mv-3, 5-diglucoside acylated with p-coumaric acid, Pn-3,5-
diglucoside acylated with p-coumaric acid, Mv-3-(p-coumaroyl)-glucoside,
Pn-3-(p-coumaroyl)-glucoside

Muscat Bailey A| Dp-3-monoglucoside, Pt-3~monoglucoside, Pn-3-monoglucoside, Pn-3,5-digl-
ucoside, Mv-3, 5-diglucoside, Mv-3, 5-diglucoside acylated with p-coumaric 9
acid, Pn-3, 5-diglucoside acylated with p-coumaric acid, Mv-3-(p-coumaroyl)
-glucoside, Pn-3-(p-coumaroy!)-glucoside, Mv~3-monoglucoside

Pear Cn-3-galactoside, Cn-3-arabinoside

Pomegranate Pg-3~glucoside, Pg-3, 5-diglucoside, Cn-3~glucoside, Cn-3, 5-diglucoside, 3
Dp-3-glucoside, Dp-3, 5-diglucoside 10

Rhubarb Cn-3-glucoside, Cn-3-rutinoside

Sour cherries Cn-3~(2G-glucosylrutinoside), Cn-3-(2G-xylosylrutinoside), Cn-3-rutinoside, 1
Cn-3-monoglucoside, Pn-3-rutinoside 12,13

Strawberry Pg-3-monoglucoside, Pg-monoside, Pg-bioside, Pg-trioside, Cn~3-glucoside

Tree tomato Pg-3-glucoside, Pg-3-rutinoside, Cn~3-glucoside, Cn-3-rutinoside, Dp-3-glu- 11,14
coside, Dp-3-rutinoside 15

Eggplant Dp-3-glucoside, Dp-3, 5-diglucoside, Dp-3, 5-diglucoside acylated with p-
coumaric acid 16,17

Red garlic Cn~3-glucoside, Cn-3-glucoside (acylation)

Redonion Cn-3-glucoside, Cn-3-diglucoside, Cn-glycoside, Cn~3-pentosylglycoside, 11, 16, 18,
Cn-3-laminariobioside Pn-3-glucoside, Pn~3-arabinoside 19

Red radish Pg-glycoside, Pg-5-glucoside, 3-sophoroside (Coum-Fer+Caf), Pg-5- 11
glucoside, 3-sophoroside (Coum+Fer), Pg-5-glucoside, 3-sophoroside (Coum),
Pg-5-glucoside, 3-sophoroside (Fer), Pg-5-glucoside, 3-sophoroside (Caf)

Taro Cn-3-rhamnoglucoside, Cn-3-monoglucoside, Pg-3-monoglucoside 20

* Pg=pelargonidin, Cn=cyanidin, Dp=delphinidin, Mv=malvidin, Pt=petunidin, Pn=peonidin, Coum =p-
coumaric acid, Fer=ferulic acid, Caf=caffeic acid. The acyl group is in brakets.
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Fig. 3. Effect of pH on the rate of anthocyanin destruction in strawberry juice heated at 45°C in

oxygen and nitrogen

Table 2. Reaction rate constants (K)(days!) and half-life (T1/2) of grape anthocyanin in

a carbonated beverage

Anthocyanm extracted with

Storage conditions

K

3.5°C, dark ; 0. 000736
10°C, dark g 0. 001320
20°C, dark | 0.002684
20°C, daylight : 0. 005068
22°C, continuous light ‘ 0. 008715
38°C, dark 0.011123

Boxlmg water

500 ppm agueous SOn
Tl/ 2 K Ti1/2
941 0. 000451 1,536
525 0. 000901 769
258 | 0. 001665 416
136 0. 003518 197
79 0. 006836 101

i

62 0. 008684 80
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Fig. 4. Total pigment of cranberry cocktail pac-
ked with headspace oxygen adjusted to
2.0ml/172 ml bottle. A, B and C represent
increasing levels of ascorbic acid.
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