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Anthocyanin and Organic Acid Profiles in 13 New Roselle (Hibiscus sabdariffa L.) Genotypes
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Abstract

This research aimed to study anthocyanin and organic acid contents and their profiles in roselle calyx
and epicalyx of 13 genotypes originated from 8 generations with phenotypic selection. Analysis of chemical
profiles was performed by using HPLC. The results revealed that the patterns of anthocyanins in all genotypes
were similar. Anthocyanins mainly consist of delphinidin and cyanidin. Calyx extract in dark purple genotypes
(HA-O and HA-C) and purple genotypes (P-J, P-J-O, P-J-C and P-5) contained 573.48-846.66 and 85.18-195.33
mg/100 gDW delphinidin and cyanidin contents, respectively, which were higher than commercial varieties (SD
and LC-KU). Besides, in epicalyx, the content of delphinidin and cyanidin in each genotype tend to be similar to
the calyx but the content was less than in the calyx. However, no anthocyanin was found in the white genotype
(WT). Hydroxycitric acid and garcinia acid were the main organic acid in all genotypes but the contents were
different in each. Hydroxycitric acid ranged 135.720-221.417 mg/gDW while garcinia acid ranged 87.157-
138.310 mg/gDW in both calyx and epicalyx. These indicated that new genotypes of roselle contain different
amounts of delphinidin, related to the color appearance and higher amounts of hydroxycitric acid.
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Figure 1 Fruit characters of 13 new roselle

genotypes (Purple: P-J, P-J-O, P-
J-C, P-5; Red: R-J, R-J-O, R-J-C;
Pink: Pk-J, Pk-J-O, Pk-J-C; White:
WT; Dark purple: HA-C and HA-O)
and two commercial cultivars (SD

and LC-KU).
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Figure 2 Contents of delphinidin-3-O-sambubioside (DS) and cyanidin-3-O-sambubioside (CS) in calyx (A-B), and
epicalyx (C-D). Results are triplicates (+SD). Significant differences at P < 0.05 have been indicated with

different letters.
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Table 1  Contents of organic acids (mg/gDW) i.e. oxalic acid (OA), garcinia acid (GA), hydroxycitric acid (HCA)
and succinic acid (SA) in calyx and epicalyx part from different roselle genotypes. Significant

differences at P < 0.05 have been indicated with different letters.

Calyx Epicalyx
Genotype
OA GA HCA SA OA GA HCA SA

P-J 0.996 cd 98.215 e 138.708 de ND 1.327 cd 100.043 b-e 168.739 b-d ND
R-J 0.702 e 108.373 b-e 151.901 b-e ND ND 102.058 a-e 173.195 bc ND
Pk-J 0.681¢e 109.202 b-e  157.880 bc ND ND 90.941 e 152.201 cd ND
WT 1.256 ab 109.090 b-e  160.300 b ND 1.237 cd 103.003 a-e 180.449 bc ND
P-J-0 ND 120.553 b 165.765 b ND ND 102.263 a-e 179.107 bc ND
R-J-O 1.165 bc 111.337 b-d 158.629 bc ND 1.933 a 118.324 a 221.417 a ND
Pk-J-O 1.379 ab 116.516 bc 164.178 b ND 1.716 ab 117.495 ab 216.572 a ND
P-J-C 1.294 ab 107.759 b-e  141.432c-e ND 1.461 bc 87.157 e 140.771d ND
R-J-C 1408 a 118.863 b 162.558 b ND 0.833 e 110.083 a-d 175.634 bc ND
Pk-J-C 1.446 a 99.799 de 135.720 e ND ND 104.659 a-e 171.573 b-d ND
HA-C 0.835de 105.204 c-e  147.950 b-e ND ND 92.305 de 153.836 cd ND
HA-O ND 117.385 bc 161.982 b ND ND 94.754 c-e 153.573 cd ND
P-5 0.670 e 113.146 bc 162.533 b ND ND 99.206 c-e 156.229 cd ND
SD 0.985 cd 109.989 b-e  155.844 b-d ND ND 101.341 a-e 163.370 cd ND
LC-KU 0.938d 138.310 a 209.915 a ND 1.088 de 112.512 a-c 196.974 ab ND

Note: Identical letters in each column indicate no significant difference (p < 0.05) according to Duncan’s multiple range test.
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