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Abstract

This investigation was conducted during two seasons of 1990
and 1991 to study the chemical changes of Tagetes erecta L. flower ca-
rotenoids (pigments) as affected by storage condition (temperature and
period). The flowers were obtained from plants produced from the Farm
of Seds Experimenal Station, Beni-Swaif Governorate, Agricultural Resea-
rch Centre, Egypt.. The extract of the fresh flower petals was stored un-
der room temperatures (25°C) refrigerator temperature (5°C) at 6 mo-
nth intervals, i.e. 0, 6, 12, 18 and 24 months respectively. The obtained
results cleared that T.L.C. analysis revealed the presence of 6 compo-
nents which were identified as lutein (the main constituent), antheraxan-
thin, B. crepto-xanthin, B. carotene, carotene and phytofluence. Lutein
and creptoxanthin percentages were increased while B-carotene de-
creased by prolonging the storage period under both room and refrigera-
tor temperatures. The variation in such compounds was pronounced af-
ter 18 months of storage. Generally, slight changes in carotenoid
percentages could be observed after 6 and 12 months and were remark-
able after 18 and 24 months of storage in comparison with control (0
time). From the result, storage at refrigerator for a period not exceeding
12 months could be recommended to keep marigold carotenoids in a
good quality.
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INTRODUCTION

The African marigold (Tagetes erecta L.) plant belongs to the family Composi-
tae (Mohi 1980). The plant is.a summer annual and has different flower sizes and
types with a wide spectrum in colour between lemon yellow to deep organe. Bailey
(1949), Kuhn (1931), Kantor (1977) and Radwan (1988) reported that marigold
flowers contain xanthophyll as major component (3, 6-9 gram/pound) with small
amounts of carotenes. They added that the carotenoid compounds were identified as
lutein, antheraxanthin, B-creptoxanthin, B-carotene, carotene and phytofluene.
They also added that carotenoid pigments of marigold are used commercially for co-
louring hen eggs and skin broiler chicken. Candela et al. (1984) concluded that, B-
creptoxanthin increased when Capsicum annuum fruits were stored in the dark at
159C for 2 weeks. Lee (1986), demonstrated that during storage of carrot at 2°C
and 90% (R.H.), the content of B-carotene increased slowly for 100 days and then
decreased. Golias (1972), found that stored lettuce cv. Lednicky at different tem-
peratures decreased the content of B-carotene. Doncheve (1976), stated that, stor-
age apple fruits at 0°C slightly increased lutein content of the fruit skin. The present
work was performed to study the effect of storage period and temperature on the
carotenoid components of Tagetes erecta L. flowers. Also the study aimed to find out
the optimum conditions of storage for carotenoids.

MATERIALS AND METHODS

The full opened matured flowers of Tagetes erecta L. cultivars Hawai were
obtained from plants grown at the Farm of Seds Experimenal Station, Beni-Swaif
Governorate during 1990 and 1991 seasons. The chemical analysis was done in the
laboratory of Aromatic and Medicinal Plant Research Section, Agricultural Research
Centre. The flower petals were picked to extract the carotenoids using pure hexane.
The extraction and purification were done according to the procedure described by
Key and Berry (1970). The carotenoids extract which was kept in cleaned and dried
brown glass bottles which were completely filled by the extract and stoppered care-
fully. The bottles were stored for 24 months at two storage temperatures, room
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(25_°C) and refrigerator (5°C). The samples were taken every 6 months to study the
effect of storage period and temperature on the percentage of each of the analysis
components of marigold carotenoids. Spectroscopic was carried out colorimetrically
according to the method mentioned by Hamed (1985). Chromatographic analysis
(Thin layer) was done according to Davies (1976). Three systems were used to cov-
er all the components. Also, the determination of each fraction of carotenoids was
calculated using the equation mentioned by Davie‘s (1976).

RESULTS AND DISCUSSION

1. ldentification of carotenoids:

Natural carotenoids of fresh marigold flowers were identified using spectro-
photometric analysis and thin layer chromatography.

1.A. Spectrophotometric analysis:

The maximum absorption spectra of the extract obtained from fresh flowers
of marigold was done to identify the different fractions of the pigments. The ob-
tained results are shown in Fig. 1. It could be observed that, the fresh extract of
pigments (control) had six maximum absorption regions. The first region was be-
tween 346 and 348 nm., the second one between 418 and 420 nm., the third be-
tween 424 and 426 nm., the fourth between 440 and 442 nm., the fifth at 470 nm.
and the sixth between 474-476 nm. These six regions indicate the presence of phy-
tofluene, luteine, B-carotene, -carotene, antheraxanthin and B-creptoxanthin re-
spectively. Davies (1976), reported that the maximum absorptions of phytofluene in
hexane are 331, 347 and/or 366 nm., luteine are 420, 445 and/or 475 nm. B-
carotene are 425, 450 and/or 477 nm., -carotene are 420, 442 and/or 472 nm.,
antheraxanthin are 421, 445 and/or 470 nm. and B-creptoxanthin are 412, 446
and/or 475 nm. These results were true in the two seasons of 1990 and 1991.

1.B. Thin layer chromatograhy:

The Rf values of the separated fractions were calculated, and their colours
were recorded and compared with standard Rf value and colour of each fraction. The
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btained results of the fresh extract of carotenoids are shown in Table1. The three
systems used fractionated the pigments extracts into six fractions. The fractions
were identified as phytofluence, B-carotene, Z-carotene, antheraxanthin, lutein and
B-creptoxanthin with colours of green, o f green, light orange, light orange, yellow,
light orange and having Rf values of 0.08, 0.82, 0.90, 0.38, 0.56 and 0.72 respec-
tively. The same fractions were identified in 1991 seasons. These results confirmed
the presence of the six previous components. Alam et al. (1968) and Radwan
(1988), on Tagetes erecta L. identified the same components. These components
were identified compared in different storage treatments used.

2. Quantitative determination of carotenoid fractions:

The percentage of each component (fraction) for the different storage treat-
ments are listed in Table 2. It is clear that a predominance of xanthophyils (B-
creptoxanthin, antheraxanthin and lutein) and only a small amount of carotenes
(Phytofluence, -carotene and B-carotene) in the carotenoid extract of different
treatments. The same findings were obtained by Kuhn et al. (1931), Alam et al.
(1968), who found that a predominance of xanthophylls and small amount of caro-
tenes in Tagetes erecta L. flowers Kantor (1977) demonstrated that the petals of
marigold contained xanthophylls. Also, Radwan (1988) on Tagetes erecta L. con-
firmed these resuits. The results indicated that in most cases, lutein (the main com-
ponent) and B-creptoxanthin percentages were by prolonging the storage period to
18 months, then still nearly constant up to the end of the storage period. On the oth-
er hand a-carotene, phytofluence and antheraxanthin compounds did not show re-
markable chemical changes so that their values were nearly constant during the
storage period.

Data also showed that, the storage temperature had little effect on the carot-
enoid components than the Storage period. Moreover, the storage in refrigerator de-
creased the effect of Storage period. In addition, during the first three periods of
storage, (0, 6 and 12 months), the variations in the percentages of carotenoid com-
ponents were little and then increased. The same trend of results was obtained when
the experiment was repeated in the second season. These findings are in accordance
with those obtained by Candela et al. (1984), on Capsicum annuum and Lee (1986),
with carrot plant. Golias (1972), reported that stored lettuce at different tempera-
tures decreased B-carotene. Doncheve (1976), stated that lutein content increased
when apple fruits were stored at 0°C. The decrease in B-carotene was nearly equal
with the increase of B-creptoxanthin and lutein percentages, it may be due to the ef-
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fect of storage on enhancement the oxidation process of B-carotene to B-
creptoxanthin and lutein (carotenes to xanthophylls). In general, an increase of the
total oxygenated carotenoids (xanthophylls) was observed and such increase was
associated by a reduction of the non oxygenated carotenoids (carotenes) (Table 2).
In this regard, it may be concluded that the adversed relationship between total car-
otenes and total xanthophylis could be attributed to the auto oxidation which took
place during the storage period. The obtained results are supported by the findings
reported by Goodwin and Goad (1970), who mentioned that xanthophylls are formed
with simultaneous disappearance of carotenes.
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