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Comparison of lipid and
fatty acid profiles of
commercially raised pigs
with laboratory pigs and
wild-ranging warthogs
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The perception that commercial livestock meat products have
adverse nutritional effects, especially from the point of view of
lipids and cardiovascular disease, is linked to assumptions
concerning their inherent lipid profile. However, when commer-
cially reared domestic pig meat samples were compared with those
from laboratory pigs or wild-ranging warthogs, the warthog and
laboratory pig samples shared similar lipid profiles, whereas
the commercially reared pig samples were different. Pork is not
inherently high in saturated fatty acids, unless this has been
induced by the current intensive agricultural practices employed in
raising the animal. We conclude that problems of high saturated
fatty acid content in commercially raised pork could be ameliorated
by appropriate changes to current intensive animal production
methods.
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Introduction

Ahigh red meat intake continues to be popular in South Africa,
despite awareness of the high incidence of coronary artery
disease, correlated with this dietary habit." Globally, most
commercially available meat is the product of intensive agricul-
tural, and highly selective breeding methods, and many have
blamed meat, at least in part, for the increase in cardiac disease-
associated morbidity and mortality.*” Studies in Australia limiting
saturated fat intake, but supplementing with lean meat that is
comparatively rich in polyunsaturates, have shown a reduction
in circulating cholesterol, paralleling results when fish oils are
consumed.*" Thus, meat in general may notbe the problem, but
specifically the high saturated fat content present in inten-
sively-produced meats.""

Before the emergence of agriculture, especially intensive
agricultural practices, human dietary meats would have shown
lipid profiles approximating those of wild meats, and thus
would probably have displayed lower total lipid, but with
higher proportions of polyunsaturates.''*"

Many reports in the literature document the lipid and fatty
acid profiles of commercial meats arising from current agricul-
tural practices, usually intensive in nature, aimed to fatten and
bring livestock to market as quickly as possible.'*™" In contrast,
animals reared for use in animal-based research need to be as
‘natural” as possible, while maintaining a degree of genetic and
phenotypic uniformity. These two contrasting requirements
determine the diet to be fed, in each case. For the former, it is
a diet that addresses rapid attainment of slaughter weight
(optimized body-mass and time-frame product conversion of
input costs from feed). For the latter, itis a diet that addresses the
animal’s need for healthily balanced nutrition. In the wild, the
dietis usually more restricted in nature, and at times may constrain
an animal’s growth, and the animal will undergo significant exer-
cise in the process of foraging. It is thus possible that significant
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health-related differences exist be- Table 1.Lipid and fatty acid profile of various muscle sites of three commerecial pigs.
tween commercial, laboratory, and _
wild animals of the same or similar f/AME Shoulder Midback Abdomen Total
SpecieS. ° X s.d. X s.d. X s.d. X s.d.
Laboratory animals are fed a more TSFA 51 48 a1 oo 508 21 150 3
. 5. . . : . . . 7
balanced, and usually more varied, TMUFA 200 51 392 20 438 35 373 7.3
spectrum of foods, whereas animals 18:2 167 31 125 0.3 116 26 136 3.1
under intensive stock-farming are 20:4 05 02 05 06 06 03 05 04
given high carbohydrate and possi- 22:4 00 00 00 00 01 01 01 01
bIv high fat diets. This diet may pro- 22:5 0.1 0.1 0.1 0.1 0.0 0.0 0.1 01
ly g : may p Tn6PUFA 182 34 138 1. 132 2.8 151 33
vide more saturated fat, which is less 18:3 00 0.0 00 00 00 0.0 00 0.0
inclined to go rancid and thus has a 20:5 0.0 00 0.0 00 0.0 00 0.0 00
longer shelf life. Moreover, excess 22:5 0.1 0 01 01 02 02 01 01
tbohvdrate h. tendency for con 22:6 02 0.1 02 02 0.1 0.1 02 02
carbohydrate has a tendency ror con- Th3PUFA 02 0.1 03 02 03 03 03 02
version to saturated fat by the ani- TPUFA 185 3.5 140 11 135 2.6 154 32
mal’s liver. This surplus fat is stored Lipid dry 26.2 3.8 18.8 3.1 246 5.5 265 3.7
around abdominal organs, subcuta- S:P 2.5 3.2 3.0 2.9
rTeouSly andas ac.hpose tlssue. thatin- *TSFA, total saturated fatty acids expressed as percent total fatty acid methyl esters (FAME).
filtrates muscle fibres (marbhng). TMUFA, total monounsaturated fatty acids expressed as percent total fatty acid methyl esters.
: : : . TnBPUFA, total n6 polyunsaturated fatty acids expressed as percent total fatty acid methyl esters.
Animals in the wild forage for their Tn3PUFA, total n3 polyunsaturated fatty acids expressed as percent total fatty acid methyl esters.
diet, and will take in a wide range of TPUFA, total polyunsaturated fatty acids expressed as percent total fatty acid methyl esters.
Lipid dry, dry mass of lipid expressed as mg/g tissue.
foodstuffs that have a COI‘reSPOHd- S:P, the ratio of saturated to polyunsaturated fatty acids.
ingly wide range of lipid profiles, in-
Cluding a Significant proportion of Table 2. Lipid and fatty acid profile of various muscle sites of three laboratory pigs.
polyunsaturates. The latter are not .. Shoulder Midback Abdomen Total vs Table 1
stored as future energy sources, but o, — — _— _
. s X s.d. X s.d. X s.d. X s.d. P
preferentially utilized for membrane
structure and eicosanoid synthesis.  rqp, 326 87 296 87 357 9.0 327 32 <0.05
They also stimulate the uncoupling of ~ TmuFa 353 7.6 349 18 367 2.3 356 2.2 >0.05
the mitochondrial electron transport — 18:2 152 55 18.3 441 140 4.9 158 1.7 >0.05
chain, inducing an increased meta- 204 36 18 50 1.0 28 19 38 17 <0.05
bolic rate, and elevated substrate 222 05 00 05 0.0 06 00 06 01 <0.05
o 2091 22:5 1.0 0.3 1.0 0.1 0.9 0.0 1.0 0.1 <0.05
catabolism.™ Th6PUFA 210 6.3 25.4 7.6 188 58 217 27 <0.05
18:3 0.9 0.4 0.9 0.4 1.3 0.5 1.0 0.2 <0.05
Materials and methods 20:5 06 02 11 03 08 03 09 07 <0.05
g 1 £ K f hould 22:5 11 0.1 1.3 0.2 1.2 0.0 1.2 0.2 <0.05
>amples Of poric Irom SHOulder, 556 47 14 48 00 23 08 39 10 <0.05
midback and abdomen were ob-  Tn3pUFA 80 1.8 8.8 1.7 54 07 74 72 <0.05
tained from three different retai]ers, TPUFA 29.0 9.2 34.2 11.8 24.2 94 29.1 8.8 <0.05
to avoid the possibility that all mate- ;‘_’;',d dry 1‘1"2 3.5 13 g 4.1 1?'2 4.8 151-’ ? 4.7 <0.05

rial came from the same animal. Sim-

ilar samples were also obtained from
three euthanased pigs provided by
Badenhorst & Co., Bronkhorstspruit,
Northern Province, South Africa, via the University of the
Witwatersrand Central Animal Service. Data from analyses of
samples obtained from culled wild warthogs, carried out in pre-
vious research, were used for comparison.

Pork sample lipids were extracted using chloroform:methanol
(2:1).2 A 1-ml aliquot of each extract was then used to determine
lipid dry weight. A further aliquot equivalent to 20 mg of lipid
was transmethylated using 10% boron trifluoride in methanol to
prepare methyl esters of the fatty acids.” These were then extracted
into hexane, and the methyl esters separated on a Varian 3400
gas chromatograph, with a 10% SP2330 6" x )" packed column
and FID detection. Quantification was with a Varian 4270
integrator. The peaks were identified by comparison of retention
times with FAME standards. The warthog samples were
subjected to the same analytical protocol during the course of
the previous work.

*See Table 1 footnotes.

Results

Table 1 shows the results from analysis of the pig samples from
the various retail outlets, and these have been treated as the
reference data for all statistical comparisons. Table 2 shows

comparable results from the pigs of laboratory origin, whereas
Table 3 illustrates the comparative data from the wild-caught
warthogs.

Alarge proportion of the commercial sample total fatty acids
(Table 1) comprises saturates and monounsaturates (43.0% and
37.3% respectively), whereas only 15.4% are polyunsaturates.
Within this fraction, 15.1% are n6 polyunsaturates, with only
trace amounts of n3 polyunsaturates. The lipid dry mass is
26.5mg/g wet mass. The mass ratio of saturates to polyunsaturates
is 2.89:1. Whereas there was a moderate degree of variability
between the samples from different anatomical sites, there are
no significant differences between these sites for any of the fatty
acids.

By comparison, the laboratory pig samples (Table 2) show
somewhat lower total saturates (32.7%), similar monounsaturates
(35.6%), and markedly higher polyunsaturates (29.1%). Within
the polyunsaturates, amounts of n3 are significantly greater
than those in Table 1 (7.4%). The n6 are also greater (21.7%).
However, the total lipid dry mass is lower (15.5%) and the mass
ratio of saturates to polyunsaturates is less at 1.06:1.
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Table 3. Lipid and fatty acid profile of muscle from three wild-ranging warthogs.

FAME* Total vs Table 1
o,

7 Mean s.d. P
TSFA 27.8 4.5 <0.05
TMUFA 32.6 3.4 >0.05
18:2 16.2 2.0 >0.05
20:4 5.0 1.8 <0.05
22:4 2.2 1.8 <0.05
22:5 0.5 0.6 <0.05
Tn6PUFA 24.0 5.0 <0.05
18:3 1.8 0.6 <0.05
20:5 2.0 0.8 <0.05
22:5 2.9 0.3 <0.05
22:6 1.8 1.6 <0.05
Tn3PUFA 8.4 4.4 <0.05
TPUFA 324 6.2 <0.05
Lipid dry 12.9 5.1 <0.05
S:P 0.9

*See Table 1 footnotes.

Discussion

There are only slight or insignificant compositional differences
between the wild warthog and laboratory pig samples. We
conclude from this that domestic pigs (when not intensively
reared) are not inherently high in saturates or low in
polyunsaturates and share a similarity with the related wild
species. There are also only minor differences between these two
groups in respect of their total lipid dry masses and saturated-
to-polyunsaturated mass ratios. Information on the precise
anatomical sampling sites from the warthogs was not available,
but there is little variation between the samples. This could
indicate that the sample sites were similar, or that there is little
variation between different sites. The different sites sampled
in the laboratory pigs also show small variability, except for
variation in fatty acid profile between the shoulder and midback
samples, and the abdominal samples. Differences are deemed to
be insignificant.

Examination of the data from the retail meat samples shows
striking differences, with the total saturates being markedly
higher, the total monounsaturates similar, and the total, n6 and
n3 polyunsaturates considerably lower. There is insignificant
variation between muscle sites sampled. The mass ratio of satu-
rates to polyunsaturates is greater, more than twice found in the
laboratory pig samples, whereas the total lipid dry mass is also
almost double that of the laboratory pigs. The retail meat has
much more fat, with a greater proportion as saturates.

Laboratory pigs and warthogs, in contrast, show significantly
lower levels of saturates compared with the stock-reared pigs,
together with significantly higher total, n6 and n3 polyunsaturates,
and significantly lower saturate-to-polyunsaturate mass ratios
and total lipid dry masses. This reflects a lower total fat, together
with a greater proportion of fat comprising polyunsaturates.

The fatty acid profiles reported above indicate that domesticated
pigmeatis notnaturally high in saturates. The high levels, found
by us and others,” are a consequence of the intensive
stock-farming practices used to accelerate animal growth to
slaughter-weight. The trend is paralleled by lower proportions
of polyunsaturates.

Given the prevailing dogma that high dietary saturated fatty
acid intake is deleterious to health, especially in terms of cardiac
and circulatory health,'"** we judge current intensive pig-
farming as prejudicial to consumer health. While we accept that
commercial survival is predicated by optimized agro-eco-
nomics, we believe that practices should not be to the detriment
of the customer. Research is needed in the development of
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stock-farming methods that optimize agro-economic consider-
ations without compromising the nutritional value of the prod-
uct to the consumer.
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