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Abstract

Fatty acid compositions of sixty brands of pure and composite
cooking oils, four samples of adipose tissues of pig, ten brands of
margarine, meat, viscera and adipose tissues of thirty-one species of
freshwater fish and thirty-three species of marine fish, purchased or
obtained free of charge from different markets and supermarkets in
Bangkok and Patoomthani province during a two-year period between 1984—
1986, have been analyzed by gas liquid chromatography. Fish were also
determined for total lipid contents in meat and viscera.

The results are as follow:

1. All ten brands of coconut oil had similar fatty acid patterns.
About 90% of total fatty acids were saturated with small amounts of
linoleic acid between 1.57% and 3.,09%.

2, Only two brands of olive oil were available in the market.
Oleic acid constituted 69.6% to 72% of total fatty acids with 8,6% to

10%Z linoleic acid.



3. Seven of eight brands of palm oil had similar fatty acid
patterns with palmitic acid and oleic acid as two major fatty acias, and
linoleic acid in quantities of 20.8% to 38.93%, 36.95% to 42.04% and 11%
to 15%, respectively.

4, Three brands of rice bran oil had linoleic acid contents
between 32% and 37%, Only one brand had 3% a-linolenic acid against
0.4% and 0.6% in the other two brands.

5. Drastic differences in the linoleic acid contents were
observed among the eight brands of peanut oil; the linoleic acid contents
varied from 11,24% to 42.03%.

6. Wide variations in the amounts of linoleic acid were also
found in the four brands of sesame oil and the three brands of corm oil,
the values being 41.2% to 52.8% in the former and 43.1% to 57.3% in the
latter., In contrast all the eight brands of soybean oil displaced
‘similarity in their fatty acid compositions, linoleic acid contents and
o-linolenic acid contents which were 47.9% to 52.4% for linoleic acid
and 6.2% to 7.7% for a-linolenic acid. It should be pointed out that
only soybean oil had appreciable amount of a~linolenic acid,

7. Eleven brands of composite cocking oil contained linoleic
acid and a-linolenic acid in varying amounts ranging from 157 to 52.7%
for linoleic acid and from 0.3% to 5.6% for a-linolenic acid reflecting
the types of their component vegetable oils and lard.

8. Three brands of lard and total 1lipids extracted from four
samples of adipose tissues of pig brought from different market places
were compared, The former contained somewhat more linoleic acid than the

latter (15.45% to 21.17% vs 12.61%Z to 16.85%). 1In either types of lard,



linoleic acid contents were high compared to values published in the
1li terature.

9. Ten brands of margarine had widely variable quantities of
linoleic acid ranging from 2.04% to 18.47%. All except one brand con-
tained linoleic acid less than 9%.

10. In the thirty-one species of freshwater fish, generally, the
larger was the size of the fish, the higher were the lipid contents in
meat and viscera. Percentage of total saturated fatty acids and total
fatty acids of n-9 family in fish meat correlated positively with lipid
contents of fish meat (P<0.005) while percentage of all other fatty acids
in fish meat tended to correlate inversely with lipid contents of fish
meat, however there was statistical significance only in the correlationms
between arachidonic acid, docosapentaenoic actd, docosahexaenoic acid and
total n-3 family fatty acids in fish meat and lipid contents of fish meat,
all at levels of less than 0,005 respectively, Percentage of individual
fatty acids and total fatty acids of each family in viscera did not
correlate with 1ipid contents of viscera except for arachidonic acid and
docosahexaenoic acid which were inversely proportional to lipid contents
of viscera (P<0,005 and <0,015 respectively).

In fish meat, six species of freshwater fish contained more than
10%Z linoleic acid in at least one fish. Four species had over 5% arachi-
donic acid in at least one fish. All but one species contained less than
1% a-linolenic acid. Eicosapentaenoic acid and docosapentaenoic acid
constituted less than 1% and rarely in excess of 2% of total fatty aclds

in fish meat in most species. Ten and eleven species had more than 5%



docosahexaenoic acid and 10% n-3 family fatty acids in meat respectively.
It should be emphasized that in each species the percentage of individual
fatty acids or total essential fatty acids of each family tended to vary
considerably.

Correlation between fish size and contents of individual essential
fatty acids and groups of essential fatty acids in fish meat expressed
per 100 gm meat and per 100 gm fish and in viscera expressed per 100 gm
of viscera were statistically significantly only in the positive correla-
tions between fish size and contents of linoleic acid in meat either per
100 gm of meat (P<0.02) or per 100 gm of fish (P<0.02).

Percentage of total saturated fatty acids and total fatty acids
of n-9 family in adipose tissues correlated positively with fish size
(P<0.005) while percentage of linoleic acid, arachidonic acid, a-linolenic
acid, eicosapentaenoic acid, docosapentaenoic acid, docosahexaenoic acid
and total fatty acids of n-6 and n-3 families appeared to correlate
inversely with fish size but with statistical significance only in the
correlations between a-linolenic acid and fish size (P<0.005) and between
total fatty acids of n-3 family and fish size (P<0.015). Fatty acid
compositions of adipose tissues were more or less similar to those of
either fish meat or viscera.

11, In the thirty-three species of marine fish contents of lipids
in meat and viscera tended to correlate directly with fish size however
these correlations lacked statistical significance.

Adipose tissues were obtainable only in five species. Thus
results of their fatty acid compositions may not be adequate for any

generalization. Nevertheless, adipose tissues of marine fish appeared



to have very low levels of linoleic acid and a-linolenic acid but. have
high levels of arachidonic acid, eicosapentaenoic acid, docosapentaenoic
acid and specifically docosahexaenoic acid,

Percentage of total saturated fatty acids and total fatty acids
of n-9 family in fish meat were directly proportional to lipid contents
of meat (P<0.005). In contrast percentage of linoleic acid, arachidonic
acid, total fatty acids of n-6 family, docosahexaenoic acid and total
fatty acids of n-3 family in meat correlated inversely with lipid con-
tents of fish meat with P-values less than 0.038, 0.038, 0.005, 0.005
and 0.038 respectively; only docosapentaenoic acid had positive correla-
tion with lipid contents of fish meat (P<0.038). No correlation between
either a~linolenic acid or eicosapentaenoic acid in meat and lipid
contents of fish meat was observed.

Percentage of total saturated fatty acids, total fatty acid of
n-9 family, linoleic acid, a-linolenic acid and total fatty acids of n-6
family in viscera did not correlate with lipid contents of fish viscera.
On the contrary negative correlations were observed between percentage of
arachidonic acid, eicosapentaenoic acid, docosapentaenoic acid, doco-
sahexaenoic acid and toéal fatty acids of n-3 family in viscera and 1lipid
contents of fish viscera with P~values less than 0.005, 0.021, 0.005, 0.005
and 0,005 respectively. In general the fatty acid patterns of viscera
lipid were quite similar to those of meat lipid.

Most of the species had contents of linoleic acid and a-linolenic
acid in their meat and viscera less than 2% and 1% respectively, and had

only a few percentage of eicosapentaenoic acid in the meat and viscera.



Other fatty acids of n-6 and n-3 family in both meat and viscera had

values several times those of linoleic acid and a-linolenic acid res-
pectively. All species had only a few percentage of docosapentaenoic
acid in meat and viscera but most species had very high percentage of
docosahexaenoic acid in meat. The main characteristic of marine fish
was high contents of fatty acids of n-3 family upto 47%.

Positive correlations between fish size and eicosapentaenoic
acid content per 100 gm meat or fish (P<0,005, P<0,005), and docosapen-
taenoic acid content per 100 gm meat or fish (P<0,005, P<0.005),‘and
contents of total fatty acids of n-6 family per 100 gm meat (P<0.005).

In the viscera fish size correlated positively with linoleic
acid per 100 gm viscera or fish (P<0.021, P<0,021), contents of total
fatty acids of n-6 family per 100 gm viscera or fish (P<0.005, P<0,005),
docosapentaenoic acid and docosahexaenoic acid both per 100 gm viscera
or fish all at P-values less than 0,005, Also statistical significances
were observed in the positive correlations between fish size and the
contents of arachidonic acid, a-linolenic acid, eicosapentaenoic acid,
total saturated fatty acids and total fatty acids of n-9 family, n-6
family and n-3 family all per 100 gm fish except for total n-3 famlly
fatty acids which was expressed per 100 gm viscera.

From the voluminous data obtained it may be concluded that based
on our current knowledge of the relation between types of dietary fat and
levels of serum lipids, any brand of rice bran oil, sesame oil, soybean
0il, corn oil and composite oil available in the market is acceptable,
Almost all brands of margarine contain only modest quantities of linoleic

acid and therefore are not suitable for persons with hypercholesterolemia.



At present lard in Thailand is an acceptable source of essential fatty
acid being about 13% to 21% of total fatty acids., Marine fish contain
substantial levels of docosahexaenoic acid and other very long chain
polyunsaturated fatty acids of n-3 famlly and theoretically is preferred

to freshwater fish from a hypolipidemic point of view, however, this

remains to be proved.
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