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INTRODUCTION

o eneea (T) s the major commersial oil palm progeny
plamted in Malavsia 1t is a cross bereeen the dura and
pisifera varictics, (DxP)helonging o the Flacis
grineersiy lanily originatnge from West Afrca. The
crude palm ol exeractcd friom this Tenera vasicry consists

afan cqtl.ﬁi[‘r{lljurllun-nl'x alurated (505

snd unsaturated (5405 ) fatty acids which

is high in monounsalurates (~39'%0,

Crude palm odl consists of 1% minor

compoenents, The major cnes are

carotenoids, Yitamin E (tocopheral and
l.ncmriennls] sterals, Their
concenirations hive been found o be

S061 - T ppm, GOK0 - [0 ppm and 250

-A20ppmrespectively (Goheral, L9830,

The major casotenss prescnl are re- and

fi-carorenes which constitule about 90%

of the total carotenoids (Chon, 19947,

Palinail is umgue as most of the ¥itamin

E prescot are in tocotrienas]l forms (70 -

B0 b which have recently been repored

o posscss intcresting physiological

properties, Among the sterols present,

B-sitosterol is the major constituent.

Ohver the vears, oil palm
breeding has hecn actively
carried out in Malavsia and

Fipure ffal Eloess pleifera oif pelm ree

The obpective in breeding resesrch in order b increase the level of
unsaturated fatty acids content in palm odl has been made possible
by the availability of another oil palm species. £ oleifera (o1
Melanoeoccud Figures I lal—{e D However, this paricularspecies
has not been commercially esploited sinply beciuse of s
extremely Jow ol vaeld, Qil from £ afeifera has been found o
contain a higher level of unsatueated fany scids (Takie 5 and thes
oil palm has sbow, vearly height increments and alse shows great
resistance tm cerain ol ]1i|||r| s sy
Pulm il from E. sleifera has also been
feund to have T ghq:r carlenes, Vilnin
L{tocopherol and tocotricnals) and sberal
Wll'lftl!.lilf_ﬂ.ﬂ'.l.'r’.ﬁ' ?_ Famd 4 as q,,:l:-|1|]1i|r{'|_l
o oil from E guineensis [(Choo ef al.,
19€05Y. Thus, it is helieved that this ol as
coupled  with  some
pretreatment can be encapsulated for
pharmaceutical apphcsions

prrovlused

ECONOMIC VIABILITY

& Alhough more than 600 corotenomds
: pour in nature. only ahowt 50 posscss
Witamin A aclivily, Among those present
incrude palm oil having these properties
fcarolens, f-candene, ycarotene
and P-zepcaratenc

Are

TARLE L FATTY AUIND COMPOSTTIOMN | 5% H OILS FROM YARIOUS OIL PALM SFECIES

elsewhere primarily to

e s
imprave the oil yield by F. preimevnsis I ndaifern HGL % HA, Alberceny*
miercrossing within the £ k.G R AL
uineengis specics. The mii
gb' 2 _FE . s Temera Fisfenr [ura For) mf o T T N T
U__Iﬂ-\..h"-ﬂ ':uualu incTelse lh.., (T o i
oil vield in the fresh fruil
bunches, More recently the Cla 0.3 : = 1
ossihility to alter the Fat 2140 12 | 1.5 2 ik 05 1 ilLa
3 il ¥ R Sad ¥ g0 | M a2.7 34 6 18.7 k22 152 411 421
Ia":”: Ll'lilPF.:'bl-l.l.U‘n woed Lo il i |.E Ik il e R
inerepse theiodine valus{1%) Cla 43 4.8 15 10 .l 4.1 LT iy
(Tan, 1995) of palm oil o iR Lk .2 o il 51K 440 4.4 E K
; : ClR:Z i 11.5 Jo s 21.1 15.K 117 155 o
el [he
B pr-::::bnl. wrd fLIlLIE-f it na B o8 : s iz e y
miurket .I'-EJZ[IJ]D..-m-..m[‘i hawva 1] 3 i 01 it 04 o o 4
heen vigorously pursued.
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Vitumin A Equivalents of E. ofeifere Palm il

Malaysian Recemmended Daily Allowunse (RDA) for Witamin A: 750 nelinal
Evitamin A cguivelent or 2500 TIT of vitamin A wetivity {Teoh, 1975)

Calculation:

Lirom b 2000 can b scen that;

Carotens content of £ oledero pilo oil =430 ppam
Compesition o] Corntenes [L-CArobemne = 40 - 3%
|'_'|-|,;:|||'|r|:I'||’.' = 40} - 55%h
Cthars = <10
Cwith curolens =
0,08 %, and
f-soucurene =
L5750

(et o [he, il - carotenes and B-cepcanens ars provitamin A carolenes
Using the informatien from Teafde 5

Vitamin A equivalents of F. olegera palm oil conlaong
A ppes of carotenes @ abool 300 wgde oil or 1065 102 oil
Capsule 1 075 g

Thus, dozaze af two capsnles of £ oleifere palm oilfday would meel the daily - |
reLuare el Fon Vitannin AL For cancer pulients, il s recnmmended o consume

manz.

Commereil Prodoc

Comenercial Capsole: Matural f-carctene from Algae

SMeapgules fzach containg SO00 e becanstene or 00 g of retino ] eguivalen
or 32T of Witzmin A)cost RAES (reail price s, Thus each capsuls costs
RMC3E.

=11 ip waorth nenng that the copsale whio conining raiveal pabn-based Vitomn
I o J-setosdered besider satuenl palin canieRes,

Elaeis

oleifera

-

| : JrashE T :
H -!!,g[||?|;|i.|;siTi::’;;'_ |=i|:I!ll]Ii‘-i|.=l=-|

Fapnee SR el Eieeds afeifeen O Mo Meairs

Each capsule contains 3300 T of Witamin A
Recommended dosage for ndoll: one capsule per

iy,

For palin ol carotene capsule

1.5 gramme ol £, ededfen palim oil containing 2 306
I nf Wiramin A is able o meel the daily YMitamin A
reLuarcnenl,

TABLE Z, CORMPOSTTIOMN (550 O 24 BOTEMER OF PALM OILS DERIYED FROM & gulaecis

ro adedfera AN TIIEIR IIY BRIDES

Assuming one gramme of such
il can Tetch B0, 10, (hen onc
tom: of & edeifera pulm oal
would Foteh TOOMKI0N : RADIR
= R 100 0K

For Tenwera Palin

e hectare of Tenera palins
can yiehl 4 - 5 wonnes of oil!
vear, Abacurrent palm el price
Frd! 400 per tonne, he revenue
wicaald he RIS SO0 - 7 O hay
VT,

For L. edeifera Palm

The vil vield is lower, where
o hectare of B eleiferas only
produces 05 tonnes of nilfvear,

Aran assumed price of EM IGO0
W per wonne of B oleiferg
paalon il the expesied revenue
15 B30 TRV hatyoar,

L guineenyis | AT xR
FE.CL) .
F, afeifers Allrarews
| Temera Fivi T e SR ks Eoxd Fibsxr
£ i i1}
Flielos e 1.27 L AR 2% 1.12 [ 145 1.3 1.1
Cig-fi-Caraize: | OLGH i | m13 040 e nAS ir ne
Flstatluens | o i .24 u It s .42 n3
B-Caralcns Ry I 34,50 6002 s M 1 alia ML S.6d (|
e LT 8 ] 25 A0 20 AL itrd 19K
[i-r il ens gt L 1.1 186 2.3 137 1.38 120 L
L nnonene i .12 131 WG [ LA KR kD
“Caretene 1 H 1 114 B K ik .26 014 0%
B anodene i nay % HA LN 03 .22 01w iz
Meuraspiereme: [l e 03y i 23 £1.08 0o i3
[ Buiranatens 174 (ki (L.5% 3T 103 G 153 |
L= s e LR [E1 0.3 45 55 | .52 -
L npens 1.3 45 T4l 0 b1 B k] Ay AR I
|
“Taral [ SIHD - SHI-51HK Sl = | S5IHE= dedD | 1250 - 121HE - HUWD - SHE | 540 - T10F
Tl TIHE] 14IHr L4HI
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TABLE 3, CONIPOSITION (5500 ChECTTHADEPH KR CH. AMDG TOCOTRIESOLS OF PALN OILE

DEHIVED FROPA ¥, pulngedsis, . ofeifera AND THEIR INGRIDS

L, G e WALT | 120 x 0L
[0 | K. ainifrra
—  SE L) E— N N1V T
Terere  Plelfera fira Bixf Eoxl S0
il IR} (Al |
e Tocopheral by | 21 3l L5 19 e 11 1
oo Tooosrien] 12 i 21 23 £ a2 ai m
wTuealricnal A5 32 Al 34 =2 ai P dn
A Tocerienal ] b # : 1% b T 1%
Tl Ippm; e - - Bl [ - 13000 | SIH) - S0- vk 90N | - TE
[ LH1THE HIKD LD 1iG1HE 170

TARLE A COMPOSETION (%1 OF STEROLS OF TALM OILS DERTVED FROM Kgviseeris, B odedfiee AN

THEIR HYRRIRS
E rainesnsy FE xR
| [F f. GlEfErn
e Tl L Albesceny
Tenary Micifiern J e ik xp CAEx s P
i iFl 4
[-Sistenal =0 b i L8 Al Al kT R
| Cinrpestenal L2 17 25 ] an 2k el 20
Srigmasiomnal 3 22 14 1% 1] 13 e #
Chalesleral 1 1 I i J = i 1
Total (ppm) [ 2510 - §5H) - ZUHE-| ASHE- 40| 134HT - 134H1 - TN B0 | S0 - SO0
i L] 2IHpy 14H| 1240 1 iMy
1

Alternagively, the palm oil producer con invest in e Onoshed
prechiwer which will reguive putting wpthe encapealation plant, The
|,.5|r_‘|:r.e::|_-;-ﬂ pl:in:_:r. fer B, ocleilen [_l:_:|||| il I.:I_II"I'.iiiI'liI'IF: SO0 TOT of
witamin A activity BAOAE Thus, L5 {tao capsules)is waorlh
EBROGR or RAO2G per gmoal ol

IMPORTANCE OF CAROTENES, VITAMIN E
AND (-SITOSTEROL

{Carnienes

Increasing cvidence have shown that carctenes, in pacticular [3-
carniers, besides providing Vitamin A activity, alao possess anti-
cinser properiies foc certoan tepes of cancers, suchas ocal, throat,
lung, semach and colon cancers [Mathews-Both and Kinsky,
19R7: Metlin, 1984; Mormun snd Tupan, 19838; Pelo ofal, 1985,
Suda szl 1986, Sundram, [FE9. W hatis more inkeresting is e
lutest tinding on G-carcdene which has becn demonstraced to be
ren fimes more potenl as an ani-caneer ageol han [bearoene
(Murakoshi ef of., 1992; Morakaoshi er af,, 1980, Bodh of these
garctenes ane prasent in palm oil, bCamene is alao associlel
with prevention of aging process wnd cataract formation {Cuolter,
198, Jacquas, 19E9). Malso possesscs anti-atherosclerotic affcct
(Craziana, 19900, e is worth nating that among other carolensss
present in palm mil, phyicens and Iycopene have also ben
reportod By passsss anti-cancer propemics with the later heing
recently reporied o be o more ellicent singlet oxyzen quensher
Lhin B curotene. Thus, ralm eil presencs a very imporant porential
source of —sarolene, [i-carolens, Iveopene and other carotencoids
wiich ure irnpertant for human health,

TABLE & RETINOL EQUIVALENT (TEE, 141

1 velimol ¢oquavalcinl = Lugalietingl

= augaf f-cnratene

= 12ug of stleet pen-vilamin

A caTcies

= A53 1L af vitamin sclivicy
Ty Firlinil
101U & vitmmin aelivily
Troo [i-aroleoe

Vitarnin E [ Tocopherol and Tocotrienols)

Tocopherel and {ccoricnels have been shown 0 be eaxcellenl
chain-breaking antioxidants (Serbinova ol 19933, which and
imporant for the protection of unsaturated lipid peroxidation
particularly in binmembeanes (Seor, 1970 Msmernous studics
have alzo shown that the tocopherols and ocotricnods e
prvesiive ellect pmainel some of e disenses (oo of gl 1985;
Dureshi arel., V92EG; Queeshi eral, 1991 Rim sral,, 1993, For
instancs c-tocophercd amd c-wocotene] bave been reporied
have anti-cancer propeetics in sxperimenczl animals(Batn & all,
LU83; Crureshi o, 19917, G-Tocotrene] has wlso been shown o
hi able to suppress the elevation of the cholestaral lewel in blood
(irsome hypercholesterolemic subsjects pand G-ocotrienol has been
reported s beinge able o prevent preregation of plotelets in blood
as acll fHolub g @l 19890,

[(-Sitosteral

P-Zitosternl has been vepored fo have the benelicml elTect of
heing hvpocholesternlemic,
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METHODS OF EXTRACTION

The il ficm F. r.'l'e!E_|'-r~'r.'.¢ can he et ied ||5i_r_|g:||,|;;-n:r|i:| SCTEW PTRES,
(ol yield of B, sleifera 3%, food grade solvents such as n-hexane,
or supercritical floid extraction (SFE)L T the thisd method, no
solveniresudue would be presentin theoil. Oderiferous components
and FEA are aclectively removed, leaving oils containing carorenes
and Vitamin B {certain froctiions contwn enmched fraction of
cirotenes wnd Vitamin B). Mevertheless, this process neguires
investment nf SFE. Though capital cost s high, sale olhigh value
hewlth product will oftsct the capital investment. The absenee of
hazardous solvent and efMuoen will be other added wdvaniages,

CONCLUSION

1o, a0 15 POBRLIR = wash that the indusiy will consider cxpand-
the growing of E. afeifers, for s high carctene oil (an extraction
technology using SILE 15 Being developed by PORIM) and
encapsulate it for pharmaccatical applicacion {for Yitamin A axd
E supplement). Also, since Maluysia has the largest il palm
germplasm collection in the warld, the industry should consider
prowing oiher hiybrid palmes (select those high in carolenes wrd
Witamin Beontent) and extracring the oil again for pharmacearical
application, Tn this respect, SFE can be used o concentrile the
Iractions enriched with carotencs and YVitamin E.
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