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n earlier paper dealt with the identity

characteristics of iodine value, slip melt-

ing point, cloud point, refractive index
and apparent density of palm oil products. This
paper concludes the work with a description of the
fatty acid and triglyceride composition and the solid
fat content of these products. The relationships
between the contents of palmitic and oleic acids and
between C48, C50 and C52 triglycerides were plotted
graphically. A plot of palmutic acid versus oleic
acid gave a linear relationship. Linearity was also
observed in the plot of C52 versus C48. The graphs
were useful for evaluation of palm oils contaminated
with other oil products. The fatty acid composition
of palm oil and palm stearin were generally similar
to oils surveyed in 1980. Some differences were
noted in the dioleopalmitin or the C52 triglycerides
of palm oil which were lower in values tn the
present work. Similarly, triglycerides of the palm
oleins reflected the lower iodine value of the oil.
The present survey shows a slight compositional
shift towards lower iodine values in palm oil and
palm oleins while palm stearins remain widely

variable in composition,

INTRODUCTION

T his paper reports the second part of the sur-
vey carried out on the identity characteristics
of refined palm oil products at export locations,
dealing with their fatty acid and triglyceride com-
positions and solid fat content. The first part of
the survey, reported by Siew et al. (1992), cov-
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ered results on iodine value, slip melting point,
cloud point, refractive index, and apparent density.

EXPERIMENTAL

T he samples collected for the survey were de-
tailed by Siew et al. (1992). Fatty acid and
triglyceride compositions were determined by gas
liquid chromatography, and solid fat content by
wide-line NMR. All analyses were carried out
using the PORIM Test Methods (1988).

RESULTS AND DISCUSSION
Fatty Acid Compositions

Palm Oil (Table 1)

The mean and range for each fatty acid were
generally similar to those found in the 1980 sur-
vey (Tan, B K and Oh, C H, 1981, 1981a), al-
though the mean palmitic acid content (44.1%)
was slightly higher than before (44.0%), and the
oleic acid content a little lower (39.0% as against
39.2%).

The fatty acid composition of the Malaysian
palm oil shows that its unsaturation (mean
50.1%) is intermediate between that of Sumatran
and Brazilian palm oil. The Sumatran oil has an
average unsaturation of 48.4% while that of the
Brazilian oil is 51.4% (Klagge et al., 1990).

Palm Olein (Table 2)

The fatty acid composition of palm olein
showed some variations when compared with the
results of the previous survey in 1980 (Tan and
Oh, 1981, 1981a). Thus the mean for palmitic acid
was 40.9% compared with 39.8% in 1980. More-
over the range, 36.8%-43.3% was wider than that
(37.9%-41.7%) in the 1980 survey. Conversely,
the mean for oleic acid was 41.5% as against 42%
in the earlier survey.

Palm Stearin (Table 3)

A wide variation was seen in the fatty acid
composition of the stearins. Generally the ranges
for the major acids, palmitic and oleic, were fairly
similar to those in the previous survey.
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Triglyceride Compositions
Palm Oil (Table 4)

The triglyceride compositions are of course
related to the fatty acid compositions. The slightly
higher palmitic acid content in the present survey
was reflected in the higher mean C48 triglycer-
ide, which is represented mainly by tripalmitin.
The lower oleic acid was reflected in the lower
percentage of C52 triglycerides with dioleopalmitin
as the main component (37.2% as against 40.5% in
the 1980 survey).

Palm Olein (Table 5)

The variations in triglyceride composition again
paralleled with the fatty acid compositions. The
lower oleic acid content was reflected in the lower
percentages of C50 and C52 triglycerides. Both
the mean and the range differed greatly from
those in the 1980 survey. The mean and range of
the C50 triglycerides were 39.5% (42.0%) and 37.9%
40.9% (37.7%45.4%) respectively, while the mean
and range of the C52 were 42.7% (45.7%) and
41.9%— 43.7%, (43.3%~51.3%) respectively, with the
bracketed figures being the corresponding 1980
values. The wider range observed in the previous
work reflected the wider iodine value range noted
in the samples.

Palm Stearin (Table 6)

Some differences were noted in the triglycer-
ide compositions, the main ones being in the C48,
C52 and C54 triglycerides. The ranges observed
in this survey varied quite considerably from those
in the 1980 survey. For example, C48 triglycer-
ides varied from 12.2%-55.8% in 1980 compared to
14.3% -34.7% in the present survey. The C50
varied from 33.6%—49.8% compared to 37.9%46.5%.
A larger difference was noted in the C52 which
showed 5.1%-37.3% in 1980 and 16.4%-31.5% at
present. Thus more unsaturated triglycerides
were noted in the palm stearin in the present
work which complemented earlier results in the
palm olein.
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TABLE 1. FATTY ACID COMPOSITION (%) OF REFINED PALM OlL®

Ci2 Ci4 C16 C(C18:0 C18:1C18:2 C18:3 C20:0
Mean 0.24 111 44.14 444 39.04 1057 0.37 0.38
Min 0.10 1.00  40.90 3.80 3640 920  0.05 0.20
Max 0.40 140 47.50 480 4120 11.60 0.60 0.70
Range 0.30 040  6.60 100 480 240 0.55 0.50
Sd. 0.051 0.071 1.054 0.151 0.904 0385 0.095 0.086
CV(%) 214 6.4 24 34 2.3 36 257 22.7

sNumber of samples, 244

TABLE 2. FATTY ACID COMPQSITION (%) OF REFINED PALM OLEIN®

Ci1z Ci4 C(Clé C18:0 C18:1C18:2 (C18:3 C20:0
Mean 027 109 4093 418 4151 1164 040 037
Min 020 090 3680 370 3980 1040 010 030
Max 040 120 4320 480 4460 1290 060  0.50
Range 020 030 640 1.10 480 250 050 030
S.d. 0.053 0.066 0948 0.173 0.838 0362 0.121 0.066
CV(%) 19.2 6.1 2.3 41 2.0 3.1 30.3 17.8

iNo. of samples, 238
TABLE 3. FATTY ACID COMPOSITION (%) OF REFINED PALM STEARIN®

C12 Cl14 C16 C18:0C18:1 C18:2 C18:3 C20
Mean 0.18 127  56.79 493 29.0 7.23 0.09 0.24
Min 0.10 1.10 4980 3.90 2040 5.00 0.00 0.00
Max 0.30 1.70 6810 560 3440 890 050 050
Range 0.20 060 1830 170 1400 390 050 050
S.d. 0.046 0.107 3576 0266 2.730 0.829 0.078 0.172
CV(%) 25.8 8.4 6.3 54 94 115 89 715

:Number of samples, 205

TABLE 4. TRIGLYCERIDE COMPOSITION (%) OF REFINED PALM OIL?

C44 C46 C48 C50 C52 C54 C56
Mean 0.07 1.18 8.08 3988 3877 11.35 0.59
Min 0.00 0.70 470 3890  33.10 10.3 0.00
Max 0.20 2.00 970 4160 4110 12.10 0.80
Range 0.20 1.30 5.00 2.70 4.00 1.80 0.30
S.d. 0.06 0.19 0.72 0.54 0.62 0.37 0.10
CV(%) 84.8 16.7 8.9 1.3 1.6 3.3 17.1

*Number of samples, 244
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TABLE 5. TRIGLYCERIDE COMPOSITION (%) OF REFINED PALM OLEIN?

C44 C46 C48 (50 C52 C54 C56
Mean 0.09 077 328 3952 4274 1280 0.67
Min 0.00 040 240 3790 4190 11.80 0.50
Max 0.30 140 390 4090 43.70 1350 11.00
Range 0.30 110 150 13.00 1.80 1.70 0.50
S.d. 0.081 0266 0318 0549 0435 0368 0.113
CV(%) 94.5 34.5 9.7 1.4 1.0 29 17.1

aNumber of samples, 238

TABLE 6. TRIGLYCERIDE COMPOSITION (%) OF REFINED PALM STEARIN

C44 C46 C48 C50 C52 C54 (56
Mean 0.13 313 2372 4031 2528 6.86 0.45
Min 0.00 150 1430 3790 16.40 4.20 0.2
Max 0.40 680 3470 4650 31.50 9.00 0.7
Range 0.40 530 2040 860 15.10 4.80 0.50
S.d. 0.097 0.861 4405 1244 3367 1146 0.115
CV(%) 72.2 275 186 3.1 13.3 16.7 254

sNumber of samples, 205

TABLE 7. SOLID FAT CONTENT (%) OF REFINED PALM OIL®

10°C  15°C 20°C 25°C 30°C 35°C 40°C
Mean 93.7 391 261 163 10.5 7.9 4.6
Min 46.1 334 216 121 6.1 3.5 0.0
Max 60.8 508 313 207 14.3 11.7 8.3
Range 14.7 17.4 9.7 8.6 8.2 8.2 8.3
S.d. 2.37 219 204 159 141 1.35 1.57
CvV(%) 44 0.6 7.8 9.8 13.3 17.2 33.9
Mean® 90.3 352 232 137 8.5 5.8 3.5

‘Number of samples, 244

1980 survey, refined palm oil
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TABLE 8. SOLID FAT CONTENT OF (%) REFINED PALM OLEIN®

10°C 15°C 20°C 25°C
Mean 383 19.9 5.7 21
Min 239 10.7 0.0 0.0
Max 45.5 259 5.0 4.3
Range 216 15.2 9.0 43
Sd 3.29 2.32 1.41 1.02
CV % 8.6 116 249 49.6
Mean® 37.0 19.2 59 -
Mint 28.1 133 29 -
Mix® 51.8 249 8.6 -

*Number of samples, 238

*1980 survey, refined palm olein

TABLE 9. SOLID FAT CONTENT (%) OF REFINED PALM STEARIN2

10°C 15°C 20°C 25°C 30°C 35°C 40°C 45°C 50°C 55°C
Mean 76.0 689 602 506 404 343 281 224 125 0.6
Min 49.5 372 252 1568 112 72 6.1 1.0 0.0 0.0
Max 84.1 790 712 635 550 466 380 322 213 9.1
Range 346 418 460 477 438 394 319 312 213 9.1
Sd. 5.18 634 735 801 757 68 626 574 521 153
CvV%) 6.8 92 122 168 187 199 222 256 418 2549
Min® 4.2 419 313 202 164 125 74 27 0 0
Max® 91.1 909 874 819 735 650 566 486 397 193

iNumber of samples, 205
1980 survey, crude palm stearin

Solid Fat Content (Tables 7,8,9 )

The solid fat contents of refined palm oil and
palm olein remained quite close to those observed
in 1980. No comparison could be made for the
stearin as the present data were from refined
stearin while data for crude stearin were shown in
1980. The figures for the 1980 survey are given in
the corresponding tables. As is expected the
increase in solids is observed in refined oils.

The solid fat content of refined stearin samples
at different temperatures varied over a wide range
as expected from their fatty acid and triglyceride
compositions (Table 9).
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Relationships between Fatty Acids
Palmitic Acid against Oleic Acid

Figure 1 shows the relationship between
palmitic and oleic acid contents for all the prod-
ucts. As the oleic acid content is increased the
palmitic acid content is reduced.

Another way of presenting the relationship is
by plotting the content of palmitic acid (C16)
against the ratio of palmitic to oleic acid (C16/
C18:1). This was done in Figure 2. Good corre-
lations were observed for all the products: palm
oil, palm olein and palm stearin. The graphs may
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Figure 5. C50 Versus C52 Triglyceride Palm Oil Products.

be used as one of the criteria to detect the pres-
ence of other oils in palm oil or its fraction be
cause in such cases, the contents of C16:0 and
C18:1 acids will result in the plot of C16:0 against
the ratio C16:0/C18:1 falling out of the linear
relationship shown in Figure 2.

C48 versus C52 Triglycerides (Figure 3)

Good correlations were observed whereby de-
creases in C52 triglycerides, mainly palmitodioleo
triglycerides were accompanied by significant in-
creases in the C48 triglycerides. The relationship
can be used to detect admixture of other oil
products with palm oil, but not palm oil fractions
in whole palm oil, as the addition of stearin or
olein does not upset the linearity of the relation-
ship. Similar work has been carried out by King
and Sibley (1984).

C48 versus C54 Triglycerides (Figure 4)

As with C48 and C52, the C48 versus C54
triglycerides of olein, palm oil and stearin taken
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together indicated a good correlation. However
closer examination revealed that in the case of
palm olein and palm oil, the graph of C48 versus
C54 both showed wider scatter whereas in the
case of stearin, the scatter was less.

C50 versus C52 Triglycerides (Figure 5)

The relationship between these two sets of
triglycerides resulted in different positions for palm
oil, palm olein and palm stearin on the graph. It
is of interest also to note that while C48 versus
C54 showed a linear relationship for palm stearin
products, C50 versus C52 showed a wide scatter.
The C50 versus C52 also showed that for palm oil
and palm olein, the contents of C50 were fairly
constant, ranging within 38% to 41% whereas the
C52 contents were distinctly different. For palm
stearin, the C50 content showed only a slightly
wider range from 38% to 44%. This indicated that
in normal fractionation process, the C50, whose
main constituent is oleodipalmitin (POP) is quite
evenly distributed amongst the fractions.
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CONCLUSIONS

he composition studies showed some slight

differences between the oils of the 1980 sur-
vey and the present samples. This was mainly
reflected in the higher C48 and lower C52 triglyc-
erides of palm oil from the present study. The
composition of the oleins reflected the lower iodine
value as shown in Siew et al. (1992). The slight
differences in the composition of the palm oils
from the two surveys could be due to slight differ-
ences in planting materials and age factor, and the
variation in the oleins and stearins while reflect-
ing such changes in planting materials are however
also due to process variations.
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