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CONTENT BIOAVAILABILITY AND BIOCONVERSION AND 

ANTIOXII)ANT ACTIVF1'IES OF CAROTETNOR)S IN SOME SRI 

LANKAN FRUITS AND GREF:N LEAFY \'EGETABLES 

UI)UMALAGALA GAMACE CHANI)RIKA 

ABSTRACT 

the aim of this stud\ 	as to evaluate the content and hioa a ilabi it\ /hioconversion of 

pro- vitamin A earotenoids in selected fruits and green lcal vegetables (G LV) from Sri 

I anka and to elucidate the elicts of di Thrent processing and preparation methods. 	lie 

ho its used in this stud\ 	as papaa. palmyrah. jak. laval u and heaL (it .V used In th k 

stud\ ' crc kaihuruniimrm.mngu (."esIuua c1(liufi/hlu). muukurmu\' amina (4/ieriiuilieru 

.xxili.$). LOtLIkOla (('enw//o (LvIa1Ic(l). nianioc .\ /o!11IU)I L'Scl(Ie?IIU). sarana (i,aI/ie;;io 

/1/011 )gj'lul). nivithi (Spi;uiceu olerucea) and thani pala (1 /iuiIant'/uIx cow/allis). In the 

case oh papaya. patniyrtih and akini its content of carotenoids were determined imsi ng 

M Pt C and visible speetrophotometrv and in the ease ol laval u and G I .V by H PLC 

method. the vitanlin A and t- carotene status in Wistar rats was assessed with and 

without out fat in the diet in the ease o1 papaya and niukunuwanmia leaves using 11 PLC 

method. An in i'ilro method that simulates human digestion was used to measure the 

traction of pro-vitamin A carotenoids that is release br absorption (bioaccessible) from 

selected GLV using HPLC method. 

Separation and quantification of the carotenoids in two major varieties of Carica 

/)UJ)OVU grown in Sri Lanka indicated that red- and yellow-fleshed varieties had 

dillerent carotenoid profiles. Yellow—fleshed papIya contained three major 
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carotenoids. i.e. 13-carotene. QDpmailthrit and -carotene. In addition to these thiee 

carotenoids. red-fleshed papals also contatiled I\ copene and 3-carotene-5,6 cpO\ide. It 

is interesting to note that red-fleshed papa\ a has signi ticantl\ higher 13-carotene and 

lvcopene than \ cI lo -fleshed variety. Hence the calculated mean rctinol equivalent 

(RN) was 506.7 ± 54.9 teLg' fresh weigM (F\\:) in \ ello\\ -fleshed  papaya, whereas in 

red-fleshed papaya it was 202 :t 48 tgkg 
I 	Stud\ 	ith \\ star  rats has sI10VNll that 

not\\ ithstandine  the colour of the flesh a sic.ni ticant increase of serum v itani in !\ is 

shown on Iv if papa)a is ld incorporated to standai-d diet (pKO.0() I) rather than given 

separately (with out incorporated to standard diet). Red-Ileshed variet) shows higher 

(66.71 4.2 wJ) 13-carotene levels in the liver compared to the ello 	fleshed \ariel\ 

(5.4 ± 1.0 p.glg. p<O.00I). 

Si\ carotenoids were detected in jakfruit kernel. 	lhc caR)tCilcs are f3-carotene. tu 

carotene. (-/.eacarotene. u-tcacarotene. [-carotcnc 5. 6 cpo\ inc and it dicarbo\ lie 

carotenoid crocetin were identified. l'his corresponds theoretical l 23.5 RN! I OUg NW 

( )ur study indicated that jakfruit is a source of pro-Vitaill in A carotenoids. hut not as 

good as papaya. Serum retinol concentrations of rats supplemented with jakini it kernel 

shown to be sigril ficantly higher (p=O.00$) compared with control group. The same is 

true br liver retinol (p=0.O06). Quantification was carried out by RP-H ILC. 	This 

results shows biological conversion of pro-vitamin A in jaktruit kernel appears 

satisfactory. Thus increased consumption of ripe jakfiuits could be advocated as a part 

ofa strategy to prevent and control olvitamin A deliciency in Sri Lanka. 



1- our major carotenoids were detected in palnl\ rub fruit iult Fl I'). The earoteiiotds 

are u-carotene. -carotenc. lvcopene and l-/cacarOteilc aiid this coiresponds to 22.3 

RE/i OOg LW. The results of in nyu hioa ailabil ii and hioconversion studied sllo\\ ed  

that Iro-\hiUu111 in A caroienoids from P11' were also hioavai table and hioconvertible. 

The major carotenoid in lavalu (('/irl'sopInlIii//i rox/i/)i(rgi( ) was irans-violaxanthifl 

(113 mg.kg- I. 63%). Also present was ci.-viola\aIflhin (I )°/). neoxanthin (3°/a). 13-

crvptoxinthiii moiloepoxide (I I %). lutein. 13-cr\ pioxanthin. -carotene and 13-carotene. 

The retinol e1uivalent o the pulp was oni 13.8 RE/I (Rig lW. [he stud sho' s that 

lavalu is not a good source of pro vit1iuhI1 A. l:tu.thcr the siruciLiraL properties of the 

carotenoids make hioconversion studies ith animals or humans I utile. So that the best 

ise of the lavalu caroteiloids is as it loud colourent for oil based foods. 

In the case of' bell (Aeg/c' inarme/os) there were only liace amount of caroenoids and 

eanot be used as it pro vitamin A supplement. 

The all-iruns-13-carotcue content in flesh G LV ranged I roiii 63. I ig/g LW iii leaves of 

mukunuwanna to 133.8 Eg1g LW in the thampala. ('ooking of fresh leaves resulted in 

some losses of alI-trans-f3-carotene and retention raiigini. from 56 to 76% in the 

malluma and 27 to 731/0 ill the fried preparatioll . ( ooking ith water or coconut milk 

resulted in retentions ranging from 36 to 88%. [he in vitro accessibility of' at I-ti inx-13- 

carotene in cooked vegetables ranged from 14 to 43% in malluma, and from 12 to 36% 

in the fried preparation. In the GL\' cooked with coconut milk the in vitro accessibility 

ranged from 12 to 26% compared with 4 to 8% when cooked with water. The 13-

carotene content, retention and in vitro accessibility widely varied between different 

varieties of green leaves. The three types of' diftrent traditional cooking procedures 



show about the same retention. Preparations ith oil, scraped coconut and coCOillit milk 

had improved in turn 3-carotene accessibiLit\ 

In conclusion, the green leal'y vegetables and fruits studied have variable contenis and iii 

iIr0 accessihilit\ of pro-vitamin A carotenoids and thus contribute in various degrees to 

recommended daily allowance (R1)A) O F vitamin A. For reen lcat vetetahles sLich as 

kathurumurunga, flh1ikLLi1uWli1na. nianioc. gotukola, sarana, thampala an adequate 

ContribritiOn to RDA of vitamin Acan be obtained b\ consumption of green leat\ 

vegetables (I 00g. FW) with high pro-vitaill in A content judging from in 

accessibility and traditional preparation methods of Sri Lanka ith addition of coconut. 

coconut milk Or coconut oil. 

None of fruits studied would cover the total vitamin A requ I ement if consumed in 

normal amounts. Papaya. jak and palmyrah should be considered as good sources of 

pro-vitamin A carotenoids. as they 	ould be a sound \ ilamin A contributing 

complement to the d let. 'Ihis study also revealed that some fruits such as lavalu and hel i 

are not good sources of pro-vitaillil) A as believed b\ the general population. Ihese 

flndings can be useful in dietary intervention programmes to alleviate vitamin A 

deflciency in Sri Lanka as well as other developing countries. 
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