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Changes in Carotenoid Pattern during Development of Gardenia Fruit

Takahito Ica1®, Tsuyoshi Katavama and Mikiro TADA
(Department of Biological Function and Genetic Resources Science)

Changes in the content and composition of carotenoid in gardenia (Gardenia jas-
minoides Ellis) fruit were examined during the development stage from anthesis to full
maturity in order to elucidate the biosynthesis of crocin (digentiobiosyl 8, 8-
diapocarotene-8,8’-dioate).

The results obtained can be summarized as follows :

1) Gardenia fruits at the enlargement stage produced very small amounts of car-
otenoids, but after the beginning of mature process, biosynthesis of carotenoids started
and carotenoid content in fruit increased sharply with process of maturation. The
carotenoid content of fully matured fruit was approximately 450mg%.

2) Gardenia fruits at all stages of the mature process contained only a small amount
of Cyo-carotenoids such as S-carotene, and the greater part of carotenoids accumulated
in the fruit were glyco-ester derivatives of crocetin (8,8’-Diapocarotene-8, 8'-dioic acid)
such as crocin.

3) Based on the changes in content of carotenoids at the various mature stage,
several derivatives of crocetin appeared to be intermediates of crocin biosynthesis.
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Table 1 Changes in morphological characteristics and color during development of
gardenia fruit.

Fruit size (cm Fruit weight

Se}\Irrg?le E::\e/eg{ Length : W)idth Fresh £ DS') Color of flesh
S-1 27 May. 2.0~3.0 0.6~1.3 1.60 0.38 White gray
S-2 26 Jun. 3.4~4.5 1.3~1.6 3.79 0.76 Pale green
S-3 24 Jul. 3.9~4.7 1.2~1.9 5.98 1.08 Pale vellow
S-4 26 Aug. 4.7~6.7 1.56~2.2 5.56 1.32 Yellow
S-5 25 Sep. 4.0~6.0 1.6~2.1 3.56 1.18 Orange
S-6 27 Oct. 4.0~6.0 1.5~2.0 3.82 1.37 Reddish orange
S-7 26 Nov. 3.9~5.7 1.5~2.0 4.05 1.42 Red
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Fig. 1 Changes in carotenoid content during devel-
opment of gardenia fruit. (O) ; carotenoid
content, (A) ; Average weight of dried
fruit.
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Fig. 2 TLC patterns of total car-
otenoid from matured gardenia
fruit. The fruits harvested at
full mature stage (S-7) were
used for analysis. Lane 1l;unsa-
ponified total carotenoid, Lane
2;saponified total carotenoid
Lane 3;crocin, Lane 4;crocetin.
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Fig. 3 HPLC patterns of total carotenoid from INLDE— T BRI DWW T DENRE
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NFENI6%, 19% EECHFEL TS, ZLTC, ZORBFERTCIIER7 v2F (P-11)
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Table 2 Changes in carotenoid composition during development of gardenia fruit.

Carotenoid composition (%)

Sample P-2 P-4 Total carotenoid
No. P-1 + + P-6 P-7 P-8 P-9 P-l0 P-11 content (mg/g-DW)
P-3 P-5
S-3 ND®» 2800 ND® 1560 1890 N.D® 3170 290 290 0.05
S-4 15  60.84 3.20 179 1455 316 1130 351 0.10 0.18
S-5 184 7074  3.29 152 836 218 8.80 320 0.07 0.81
S-6 134 6926 711 125 6.76  1.80 9.46 2.89 013 1.76
S-7 107 7159  5.84 202 419 143 1078 293 015 4.49

a) Not detected
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