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Table 1 Nutrient of 100.0 g fresh roselle calyxes

Nutrient Values
Moisture (%) 86.60
Total energy (Calories) 460.00
Total fat (g) 0.30
Total carbohydrate (g) 9.40
Crude fiber (g) 1.30
Protein (g) 1.40
Calcium (mg) 151.00
Phosphorus (mg) 59.00
Iron (mg) 1.00
Vitamin B1 (mg) 0.01
Vitamin B2 (mg) 0.24
Niacin (mg) 1.80
Vitamin A (TU) 10,833.00

fan : LL%EQ{N WIFITTUNDT AL (2545)
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Table 2 Chemical properties of roselle fruits

Chemical properties Values
pH 2.49+0.00
Total acidity, as malic acid (%) 2.42+0.03
Total soluble solids (OBrix) 3.30+0.12
Total anthocyanin, as delphinidin 3-glucoside (g/100 g roselle fruits) 2.52+0.05

Sugars (g/100g roselle fruits)

Glucose 1.29+0.15
Fructose 1.12+0.26
Sucrose 0.87+0.21

Organic acid (g/100g roselle fruits)

Succinic acid 0.51+0.08
Oxalic acid 0.43+0.05
Tartaric acid 0.17+0.03
Malic acid 0.1240.03
Ascorbic acid (mg/100g roselle fruits) 141.09+22.54
[-carotene (mg/100g roselle fruits) 1.88+0.31
Lycopene (ug/100g roselle fruits) 164.34+70.10

*
Determination was done in triplicate.

a1 : Wong tazame (2002)
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Figure 1  Basic structures of anthocyanidins
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N : U5 saduun (2545n)
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Figure 2  Structures of 3,5,7-trihydroxyflavylium chioride
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WU C (Stintzing et al., 2004) AduaadlunIng 3

pouInlyeniaunnuvesluiiesd 6 vila 1dun fa15IniaY (pelargonidin)
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Anthocyanin R, R, R }Lvi somax (D)
Pelargonidin H H 520
Cyanidin H OH 535
Delphinidin H OH OH 546
Peonidin H OCH, H 532
Petunidin H OCH, OH 543
Malvidin H OCH, OCH, 542
Pelargonidin 3-glucoside Glc H H 516
Cyanidin 3-glucoside Gle OH H 530
Delphinidin 3-glucoside Glc OH OH 543
Peonidin 3-glucoside Gle OCH, H 536
Petunidin 3-glucoside Gle OCH, OH 546
Malvidin 3-glucoside Gle OCH OCH 546

d' Y dy a
MNN 3 Tﬂiminwugmmmuauiﬂ"lclmmu

Figure 3  Basic structures of anthocyanins

M :  Stintzing LazAME (2004)



Pelargonidin (3,5, 7, 4™-tetrahydroxyflavylium cation) Cyanidin (3, 5,7, 3", 4"-pentahydroxyflavylium cation )

Delphinidin (3,5,7,3", 4", 5' -hexahydroxyflavylium cation) Peonidin (3,5, 7, 4 -tetrahydroxy-3"-methoxyflavylium cation)

Petunidin (3,5,7, 3", 4' -pentahydroxy-5'-methoxyflavylium cation)  Malvidin (3,5,7,4" -tetrahydroxy- 3', 5"-dimethoxyflavylium cation)

d‘ 9 an o a ~ 1 A
HMNN 4 qﬁﬂﬂiﬂaiNﬂlmuauiw“lcvmu@ummu 6 ¥ NNULoIUNY
Figure 4  Basic six anthocyanidins occur most frequently in plants

301 : Eskin (1979)
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Table 3 Anthocyanidins found in fruits and vegetables

Fruits and vegetables Anthocyanidins
Cranberries Peonidin,

Apples Cyanidin

Black currants Cyanidin and Delphinidin

Blueberries Cyanidin, Delphinidin, Malvidin and Peonidin
Red cabbages Cyanidin

Cherries Cyanidin and Peonidin

Oranges Cyanidin and Delphinidin

Plums Cyanidin and Peonidin

Radishes Pelargonidin

Raspberries Cyanidin

Strawberries Pelargonidin and Cyanidin

Grapes Malvidin, Delphinidin, Cyanidin, Peonidin,

Petunidin and Pelargonidin

31 : Deman (1990)

) [} a d' A a 1 09)1 =1 a =
gmsuneu Inlsoniiunnuinluiyyiiaaian 1y sz 16 sia uagl
Y ] ]
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(1581 S uudi, 25450) danaaaluaisnan 4
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Table 4 Anthocyanins found in fruits

10

Fruits

Anthocyanins

Apples

Cherries

Cranberries

Grapes

Cyanidin 3-galactoside
Cyanidin 3-arabinoside
Cyanidin 7- arabinoside
Cyanidin 3-rutinoside
Cyanidin 3-glucoside
Cyanidin 3-gentiobioside
Peonidin 3-glucoside
Peonidin 3- rutinoside
Cyanidin 3-galactoside
Peonidin 3- galactoside
Cyanidin 3-arabinoside
Peonidin 3-arabinoside
Delphinidin 3-5-diglucoside
Petunidin 3-glucoside
Malvidin 3-glucoside
Malvidin 3-5-diglucoside
Cyanidin 3-glucoside
Peonidin 3-glucoside

Kaempferol 3-glucoside
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M4 (510)

Table 4 (continued)

Fruits Anthocyanins

Grapes Quercetin 3-glucoside
Myricetin 3-glucoside
Delphinidin 3-glucoside
Peonidin 3-5-diglucoside
Strawberries Quercetin 3-glucoside
Kaempferol 3-glucoside
Pelargonidin 3-glucoside
Cyanidin 3-glucoside
Black currants Cyanidin 3-glucoside
Cyanidin 3-rutinoside
Delphinidin 3-glucoside
Delphinidin 3-rutinoside
Raspberries Cyanidin 3-glucoside
Cyanidin 3-5-diglucoside
Cyanidin 3-diglucoside

Cyanidin 3-rhamnoglucoside-5-glucoside

131 : Deman (1990)

[
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= Yy 2 o A o =2 &
nszRsuuatlsnaudlradadueu Inloeriuiuiuun nszideunaaiy
T Aa o a a Aa [ = =& a A
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A 3 a . . . .

ﬂmﬁum“luﬂmﬂumiéhuauyaaﬁﬁz (antioxidant) (Du and Francis, 1973; Tsai et al., 2002)

Forsyth 181¢ Simmonds (1954 ’Ea)}NIﬂEI Mazza 8¢ Miniati, 1993 ) 3189714
an dw A an araa gaa o

wou In'lweniiauveensz@Reuuay As lseiian vaz waniau Iasldssuawes lasuila

057 (Thin layer chromatographic) waz Iasu Iansluuunszay (paper chromatographic)
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R \oH
-

OCH,

malvinidin ¥

=
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Figure 5 Effect of hydroxyl (-OH) and methoxyl (-OCH,) on color of anthocyanins

N - U500 Saunduun (25450)
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Figure 6 Structural changes of malvidin 3-glucoside at different pH levels
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Figure 7 Absorbance of cyanidin 3-thamnoglucoside at wavelength 350-550 nm in buffer
solutions at pH 0.71, 2.53, 3.31, 3.70 and 4.02

131 : Von Elbe and Schwartz (1996)

0.4

Absorbance

0.0 L L i 1 N )

v Y o 1]
M 8  mmsganaunasveniuaswUessnAWeIRAY 530 w1 Tuwas luaisazaie
o s % 1A q’/‘ [
TvlmesnszaumMNeFAILA 0.50 — 5.00
Figure 8 Absorbance of cranberry juice at wavelength 530 nm in buffer solutions at
pH 0.50 — 5.00

#1301: Von Elbe and Schwartz (1996)
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Table 5 Absorption maximum and shade of color changes of anthocyanins at different pH

levels
pH Absorption maximum (nm) Shade color of anthocyanins
4.00 520 Red
4.00-6.00 525-550 Violet red to Violet blue
6.50 570-575 Blue
9.00 590-600 Blue

31 : Counsell (1981)
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2.2.5 Intermolecular Copigmentation
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Figure 9 Antioxidant mechanism at B ring of flavonoid structure
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301 : Pedrielli HazAe (2001)
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