

















Hot water extracts

In this fraction no 1low molecular weight carbohydrates were
detected. The composition of the monomers after acid hydrolysis,
based on the gas chromatographic analysis of the silyl ether
derivatives, is listed in Table 8. The major sugars are glucose
followed by xylose. Small amounts of galactose and mannose are also
detected. The results of the carbohydrate analysis indicate the
occurrence of hot water soluble polysaccharides. Also starch may
occurs in this hot water extracts.

CONCLUSION

The extractives of OPT consist of 0.45% apolar and 7.2% (based on
od OPT) polar compounds. In the hydrophobic parts of the extracts
only 0.0848% of fatty acids, either free or bonded, are detected.
The rest consist of paraffin hydrocarbons, sterols, wax esters,
fatty alcohols, and partly oxidized fats and fat accompanying
compounds. The composition of the fatty acids show similarities
with those of the pericarp of oil palm.

The polar extractives have the following groups of compounds (all
based on oven dry OPT): low molecular carbohydrates 4.2%; phenolics
1.1%; and 1.6% lignin-resembling substances. The main sugars are
sucrose, followed by gluccse and fructose. Small amounts of
cyclitol are also detected. Condensed tannin are not detected in
the phenolic fractions.

The amount of hot water extracts are 1.1%. They consist of
polysaccharides which on hydrolysis yield glucose and xylose as the
main sugars. Smaller amounts of galactose, mannose, arabinose, and
rhamnose are also detected.
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FIGURE 1. Schematic of fractionation and analysis of OPT extracts
OoOI1L.. PATLM TRUNK MEAI.

EXTRACTION

l

PETROLEUM ETHER ——> EXTRACTS —-> FREE ACIDS —--> ESTERS —-> GC
——> NP + KOH —-> ACIDS ——> ME —> GC
USP ~-> SPE —--> ALKANES --> GC

--> OH-CR -> GC

DIETHYL ETHER --> EXTRACTS --> FREE ACIDS --> ESTERS -> ‘GC
NP -> TRE —-> SPE ——-> ALKANES -—> GC
-=> ME --> GC
| --> OH-CR —--> GC

ACETONE/WATER —-> EXTRACTS —-> WATER SOL. —-> SUGARS —-> TMS -> GC

—=-> PHENOLS -~-> TLC

| WATER INSOL. --> LIGNIN ?
ETHANOL/WATER —-> EXTRACTS ~—> WATER SOL. -—> SUGARS ~—> TMS —> GC

~—> PHENOLS ——> TLC
WATER INSOL. --> LIGNIN ?

HOT WATER -—-> EXTRACTS ~-—> H,S80, -——> SUGARS —=> TMS --> GC

NP = Neutral Parts GC = Gas chromatography

TMS = Trimethyl silyl ether SOL = Soluble

SPE = Solid phase extaction TRE = Transesterification
OH-CR = Hydroxyl containing compounds

ME = Methylester TLC = Thin layer chromatography

USP = Unsaponified parts



TABLE 1. YIELD OF SUCCESSIVE EXTRACTION AND ASH CONTENT OF OIL

PALM TRUNK
SOLVENT EXTRACTIVES CLASS OF COMPOUNDS "
% .
PETROLEUM ETHER 0.156 FREE FATTY ACIDS,

GLYCERIDES, WAX
ESTERS, FATTY
ALCOHOLS, STEROLS,
PARAFFIN HYDROCARBONS

ETHER 0.3 PARTLY OXIDIZED FATS
AND FAT ACCOMPANYING .
COMPOUNDS, GLYCERIDES,
WAX ALCOHOLS, STEROLS,
PARAFFIN HYDROCARBONS,
FREE FATTY ACIDS

ACETONE/WATER (9:1) 3.3 SUGARS, CYCLITOLS,
) PHENOLICS, SOLUBLE
LIGNIN
ETHANOL/WATER (8:2) 3.9 SUGARS, AMINO ACIDS

CYCLITOLS, PHENOLICS,
SOLUBLE LIGNIN

TOTAL EXTRACTIVES 7.65

HOT WATER L.J WATER SOLUBLE
POLYSACCHARIDES

ASH CONTENT 1.9 INORGANIC COMPOUNDS

TABLE 2. AMOUNTS OF FREE AND BOUND FATTY ACIDS IN PETROLEUM
ETHER EXTRACTS OF OIL PALM TRUNK

COMPOUND AMOUNT % (BASED ON OD
OPT)
IFREE FATTY ACIDS 0.0315
NEUTRAL PARTS 0.1185
FATTY ACIDS AFTER SAPONIFICATION 0.0533
UNSAPONIFIED PARTS 0.0498
[TOTAL FATTY ACIDS : 0.0848




TABLE 3. COMPOSITION OF FREE AND BOUND FATTY ACIDS OF OIL PALM

TRUNK

|FATTY ACID METHYL ESTER FREE ACIDS % BOUND ACIDS %

[ Cc-12:0 1.9 4.7 |
C-14:0 1.0 3.7
C-15:0 1.2 1.3
C-16:0 33.7 23.4

l C-17:0 3.5 1.8 ]
C-18:2 7.3 14.2 |
C-18:1 30.9 29.5 ’
C-18:0 4.7 3.2
C-19:0 0.5 ? 1
C-20:0 | 1.0 0.4 Ji
C-22:0 1.0 0.7 l
C-24:0 2.5 1.8 I

TABLE 4 COMPARISON OF COMPOSITION OF FATTY ACIDS OF PERICARP,
ENDOSPERM AND TRUNK OF OIL PALM

FATTY PERICARP ENDOSPERM OIL PALM
ACID % 3 TRUNK %
c-8 4.3

c-10 4.8

Cc-12 51.3 1.9/4.7
Cc-14 0.5-5.9 16.5 1.0/3.7
c-16 32.2-47.0 7.6 23.4/33.7
C-18:0 1.0-6.1 1.7 3.2/4.7
c-18:1 39.5-52.5 11.3 29.5/30.9
C-18:2 5.0-11.3 1.3 7.3-14.2




TABLE 5. COMPOSITION OF HYDROXYL FRACTION OF NEUTRAL
PARTS OF PETROLEUM ETHER EXTRACTS

HYDROXYL COMPOUND AMOUNT
%

0

DODECANOL-1 0.3
TETRADECANOL-1 0.3
HEXADECANOL-1 1.3

OCTADECANOL-1 1.9
EICOSANOL-1 0.2
CHOLESTEROL 15.8
CAMPESTEROL 3.3

STIGMASTEROL 18.5

I B-SITOSTEROL 45.1

|
i
|
H DIHYDROSITOSTEROL | 2.5 ____J

TABLE 6. FRACTIONATION OF POLAR PARTS OF
ACETONE/WATER AND ETHANOL/WATER EXTRACTS

FRACTION ACETONE/WATER ETHANOL /WATER
EXTRACTS (OD EXTRACTS (OD
OPT) OPT)
3 3
TOTAL EXTRACTIVES 3.3 3.9 |
SOLUBLE PHENOLICS 0.5 0.6 ]
SOLUBLE CARBOHYDRATES 1.9
WATER INSOLUBLES 0.9 0.7




TABLE 7. COMPOSITION OF SOLUBLE CARBOHYDRATE FRACTION OF
ACETONE/WATER AND ETHANOL/WATER EXTRACTS

COMPOUND ACETONE/WATER | ETHANOL/WATER
EXTRACT EXTRACT
% TOTAL SUGARS | % TOTAL SUGARS
ERYTHRITOL 0.2 2.8
FRUCTOSE ' 20.7 12.5
| GLucosE 33.6 9.8 |
| scYLLO-INOSITOL 1.3 7.8 I
MYO-INOSITOL 1.6 3.3 ]
SUCROSE 42.5 63.6 H

TABLE 8. COMPOSITION OF HYDROLYSATE OF
HOT WATER SOLUBLE PARTS

MONOMER SUGAR AMEUNT _]
ARABINOSE 6.9
RHAMNOSE 1.3
XYLOSE 11.5

L, MANNOSE 6.9
[ GALACTOSE 7.1
u GLUCOSE 53.6




