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Abstract

The carotenoids of yellow-fleshed papaw (Carica papaya), were collected at
random from different areas of Kurunegala, a major papaw producing District in
Sri Lanka. Results showed that the carotenoids present were phytofluene, s-
carotene, p-carotene, p-cryptoxanthin, p-cryptoxanthin 5,6-epoxide and an
unknown mono epoxy-carotenoid. Carotenoid content varied markedly from
sample to sample and the retinol activity equivalent (RAE) and retinol equivalent
(RE) ranged from 25 - 156.7 100g'l fresh weight (FW) and 50 - 313.3 100·lg FW
respectively. This is 2 to 16 fold, values reported for papaw previously. In-vitro bio-
accessibility studies showed values 5.2±0.9Ilg.g'l FW for p-carotene and 6.9±1.l
ug.g' fW for p-cryptoxanthin (50.5% and 45.7% extraction respectively).
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1. Introduction

The carotenoids of yellow-fleshed papaw have been described previously"! and the
retinol equivalent (RE) of 1516. Kg" on the basis of dry weight was reported. Papaw
is widely recommended for vitamin A deficiency in Sri Lanka' and also that is one of
the main causes for hypercarotenemia in Sri Lanka. Therefore, the value reported
above seems low even in relation to Lasia spinosa stem". Further the standard
deviation of carotenoids reported':' appeared very low for a random selection
having only a coefficient of variation of20-30%. The objectives of the present study
were to re-investigate (i) the carotenoid profile (ii) the carotenoid content (iii) RE
and in addition (a) to calculate retinol activity equivalent (RAE) values and (b) to
investigate the in-vitro bio-accessibe carotenoids of yellow-fleshed papaw.

2. Materials And Metbods

Yellow fleshed-papaws (n=6), a day or two from full ripening, were collected from
Pothuhera, Alauwa and Polgahawela, Thulhiriya and Boyagane of the Kurunegala
District. On ripening they were extracted for carotenoids, saponification was done
with 10% methanolic KOH, the components were separated by open column
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chromatography'Jdentification was carried out by UV spectrophotometrically and
by the following chemical tests (i) fuming HC 1 test on the thin layer
chromatography (TIc) (ii) test for epoxides with O.IN HCl (iii) for cis-trans
configuration by iodine catalysis; . The last test had to be modified by adding
exactly the same quantity of iodine into the blank for the spectral reading after
isomerisation. The extracts were analyzed by HPLC at 450 nm as described

previously' using ~-apo-8' carotenal (trans) as internal standard after correcting for
difference of absorbances of t;;-carotene and phytofluene which had markedly
different A".", values. Retinol equivalent (RE) was calculated by dividing Jig ~-

carotene by 6 and other pro-vitamin A carotenoids by 12Jig6 and retinol activity

equivalent (RAE) was calculated by dividing Jig ~-carotene by 12 and other pro-
vitamin A carotenoids by 247

• Results were expressed both on fresh weight and dry
weight. Moisture content was determined by freeze drying to constant weight. In-
vitro bio-accessibility was determined by the method reported previously" using the
specimen No: 4 (See Table 1).

3 Results And Discussion

Table I: Carotenoid profile, RE and RAE of random specimens of yellow-fleshed
papaw

SpecimenNo: 2 3 4 5 6
CardJ:noids(jJg.XX)g1 FW)

*AIytofluene 235 241 163 214 135 193

~-Carorene 120 29 46 75 220 238

~ 520 480 160 1030 140 900

~-Oyptoxanlhin 610 600 230 1510 330 1180

* ~-Cryptoxanthin-5,6-epoxide 130 100 50 190 20 110

**Unidentified trans mono epoxide 119 178 131 210 62 223

RErogl fresh weigtt 1483 1383 50 3133 525 2575

RAE lOOg-1fresh \\eight 742 (f)2 25 156.7 263 128.8

RElOOg-1ciy \\eight 1158.6 1055.7 344.8 2410 3723 17882

RAEloogl ciy\\cigbt 579.7 5282 172.4 1205.4 1865 894.4

*Not identified previously **Not separated previously
lJEach sample was analysed in duplicate
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Table I shows the carotenoid profile of randomly selected individual samples and
the RE and RAE. The levels of all carotenoids varied markedly from sample to
sample. According to the previous studies, carotenoid concentrations of four
varieties of papaw from different cities of Brazil: (ug/g edible portion, raw) were as
follows: ~- carotene ranged from 1.2 to 6.1; ~-cryptoxanthin from 5.3 to 9.7. ~-
cryptoxanthin-5,6-epoxide from 1.8 to 3.8 and ~-carotene from 1.4 to 2.0 showing
the variations among and within the varieties of Carica papaya . According to the

study carried out in Indonesia, ~-carotene ranged from 322 to 664 and ~-
cryptoxanthin ranged from non detectable amount to 425 1lg/100 g wet weight
edible portion and United States database in 1993 reported, ~-carotene ranged from
62 to 910 and ~-cryptoxanthinranged from 519 to 12641lg/100 g wet weight edible
portion for papaw", In present study the content of carotenoids ranged from 1.4 to
10.3 ug/g FW for ~-carotene, from 2.3 to 15.IIlg/g FW for ~-cryptoxanthin, from
0.5 to 1.91lg/g FWfor ~-cryptoxanthin-5,6-epoxide andO.29t02.381lg/gFWfor~-
carotene and percentage contribution to the recommended daily allowance of
vitamin A of the pre-school children that is set to 400 RE' ranged from 12.5% to
78.3% from a 100 g portion of papaw. The lowest and the highest values for ~-
carotene were approximately 7 fold to 57 fold higher than that of the previously
reported for papaw in Sri Lanka 1.2 on the basis of dry weight. Our data compares

well with the data of Brazil' where ~-carotene is 6-30 fold higher than the previous
Sri Lankan study':', It is felt that the underestimation of the previous studies" was
due to using medium pressure liquid chromatography (MPLC) with silica gel. It is
reported that silica gel causes degradation of carotenoids', The low coefficient of
variation in that study" is difficultto explain especially as yellow fleshed papaw has
no agricultural selection and is highly heterogeneous. In this study as expected,
random sampling is not amenable to calculation of standard deviation. These results
will provide a major input to nutritionists and others concerned with vitamin A
deficiency who may have been misled previously':',

Special mention needs to be made on the following observations (i) extraction of
carotenoids from papaw was harder than that experienced from other carotenoid
bearing materials (ii) in all samples some of the colour in papaw was contributed to
non-carotenoids (iii) among the petroleum ether extract was a non carotenoid which
reacted with iodine (iv) the test for cis-trans' had to be modified as in the test
because iodine is a catalyst (v) correction had to be made to HPLC values for those
carotenoids having a Am", deviating from 450 Dill.

In-vitro bio-accessibllity of papaw was done for the first time. Study revealed that in

the in-vitro procedure reagents are not limiting. Percentage bio-accessibility for ~-
carotene and ~-cryptoxanthin (the main pro-vitamin A carotenoids) were
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5.2±0.9 ug.g' FW and 6.9±1.1 ug.g' FW respectively. This is 0.51 and 0.47 the

fraction of total available p-carotene and P-cryptoxanthin respectively, and this
reduction is due to the "matrix effect". If there is no absorption effect then RAE ==

RE multiplied by matrix effect. This is closely reflected in the results from papaw.
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