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SUMMARY

The objective of this study was to determine whether there is a genetic difference in fatty acid composition of
phospholipids. Forty five pigs, 15 each of Hampshire X Yorkshire-Landrace (YL), Duroc x YL and Danbred x YL, weré
used. Animals were of similar age and fed identical diets. Across all three breeds, saturated fatty acids (SFA, 16:0 and
18:0) comprised 31.5% of the total fatty acids, unsaturated fatty acid (18:1) 16.7% and poly-unsaturated fatty acids
(PUFA, mainly 18:2 and 20:4) accounted for 51.8% of the total fatty acids. Fatty acid composition of musclé
phospholipids from Duroc and Hampshire crosses was identical. Muscle phospholipids from Danbred crossbreds
contained more PUFA (about 3%, p <0.05) and less SFA (about 2%, p<0.05) than phospholipids from the two othef
crossbreds.

INTRODUCTION

Waterholding capacity (WHC), often expressed as drip loss, is an important meat quality characteristic. Drip loss not
only affects the final weight of the product, but also the juiciness and texture of the meat.- Research on WHC has
focusses on factors that influence the amount of drip loss, yet the exact mechanism(s) of drip loss formation remains
unknown.

Drip is an aqueous solution of intra-cellular proteins. It has been established that the primary cause for expulsion
of water from the muscle is a reduction in myofilament spacing resulting from myosin denaturation and associated
shrinkage. However, the mechanism(s) involved in the subsequent expulsion/transport of the fluid from the fiber int0
the extracellular space is less clear.

Offer and Knight (1988) suggested that membrane permeability may affect the rate of water loss from muscle:
The observation by Asghar et al. (1991) that vitamin E supplementation led to increased membrane stability as well
as a reduction in drip loss lends some support to this hypothesis. Cheah et al. (1995) confirmed that vitamin E
supplementation leads to a reduction in drip loss. However, Cannon et al. (1996) and Warner (1994) were unable t0
reproduce these results; they reported no effect of vitamin E supplementation on drip loss from pork.

One of the unknown variables in the studies on the effect of vitamin E, is the hog population studied. It may b€
suggested that variability in results is related to an inherent difference in membrane composition (and associated
stability) of the muscle derived from different pigs.

Phospholipids, in particular the fatty acid composition of phospholipids, influence sensitivity to oxidation and:
thus, the stability of the membrane. Consequently, the effect of vitamin E on membrane stability (and possibly drip loss)
will depend on the fatty acid composition of the phospholipids.

The objectives of the present study were 1) to establish the fatty acid composition of phospholipids in pork
muscle and 2) to determine whether there is a genetic variation in the fatty acid composition.

MATERIALS AND METHODS

Forty-five pigs, 15 each of Hampshire X Yorkshire-Landrace (YL), Duroc X YL, and Danbred X YL, were used. Animals
were of similar age, reared under the same conditions and fed identical diets.

One day after slaughter, a sample of the longissimus muscle was excised, packaged and frozen at -20°C until
analyzed. Frozen samples were powdered with liquid nitrogen. Phospholipids were extracted and separated from the
triglycerides using procedures described by Melton et al. (1979). Fatty acid composition of the phospholipids was
determined by preparing fatty acid methyl esters (FAME; AOCS 1993: Official Method Ce 2-66). FAME were analyzed
using a gas chromatograph. Identification of the peaks was based on retention times of reference compounds. Peak
areas of identified fatty acids were used to determine the relative percentage fatty acid composition of the total fatty
acids.

Analysis of variance for the Randomized Complete Block Design was computed using the GLM procedure of SAS
(1996).

RESULTS AND DISCUSSION

Results are presented in Table 1. The main fatty acids (>10%) were 16:0, 18:0, 18:1 and 20:4. In all three crossbreds,
the fatty acid 18:2 predominated. When comparing concentrations of individual fatty acids, none of the differences
between crossbreds was significant. However, when comparing the total amounts of saturated fatty acids (SFA),
unsaturated fatty acids (UFA) and poly-unsaturated fatty acids (PUFA), there was a significant difference. In muscle
from Danbred pigs, the concentration of SFA was 2% lower and the concentration of PUFA was 3% higher than in
muscle from Duroc and Hampshire. It is not known if these differences will affect membrane stability to such an extent
as to influence drip loss from the muscle. Studies to determine the fatty acid composition of a larger variety of
crossbreds are underway. The present results suggest that there may be a difference in fatty acid composition which

702 43rd ICOMST 1997

g

4




s of vitamin E

A Uependent on the pig population studied. This difference may explain the variation in result
Thus, in future

;Tppleﬂﬁentatlon studies. It is well-known that diet influences the fatty acid composition, as well.

;Udies, researchers would be well-advised to consider and determine the fatty acid composition of the phospholipids

e material used.

6 Compared to beef (Larick et al. 1989), phospholipids in pork contai

?imi| and 18:0). Although influenced by diet, the fatty acid composition 0
ar to that of pork.

n more PUFA (18:2 and 20:4) and less SFA
f chicken phospholipids (Lin et al. 1989) is

REFERENCES

erican Oil Chemists’ Society, Champaign, II.
Miller, E.R. and Buckley, D.J. 1991. Effects of
hatocopherol in the muscle and on pork

A
ASChS' 1993. Official and tentative methods for analysis. 4th Ed. Am
thar, A., Gray, J.I., Booren, A.M., Gomaa, E.A., Abouzied, M.M.,
supranutritional dietary vitamin E levels on subcellular deposition of alp
:an quality. J. Sci. Food Agric. 57: 31-41.
Non, J.E., Morgan, J.B., Schmidt, G.R., Tatum, J.D., Sofos, J.N., Smith, G.C., Delmore,
1996. Growth and fresh meat quality characteristics of pigs supplemented with vitamin E. J. Anim. Sci.
B 105.
'heah, K.S., Cheah, A.M. and Krausgrill, D.I. 1995. Effect of dietary supplementation of vitamin E on pig meat quality.
g Meat Sci. 39: 255-264.
k, D.K., Turner, B.E., Koch, R.M. and Crouse, J.D. 1989. Influence of
composition of individual phospholipids in muscle from Bison, Hereford an

, . Sei. 54 521-526. ‘ :
' C.F., Gray, J.l., Asghar, A., Buckley, D.J., Booren, A.M. and Flegal, C.J. 1989. Effects of dietary oils and a-

“’lelt tocopherol supplementation on lipid composition and stability of broiler meat. J. Food Sci. 54: 1457-1460; 1484.
on, S.L., Moyers, R.E. and Playford, C.G. 1979. Lipids extracted from soy products by different procedures. J. Am.
f Oil Chem. Soc. 56: 489-493.
&, G. and Knight, P. 1988. The structural basis of water-holding in meat. Part 2: Drip losses. In
meat science’ (Lawrie, R.A. Ed), Elsevier Applied Science, London, p. 173-243.
ar- 1996. SAS user’s guide: statistics. SAS Institute Inc. Cary, NC.
Ner, 1994. Physical properties of porcine musculature in relation to post mortem
University of Wisconsin-Madison.

R.J. and Williams, S.N.
74: 98-

phospholipid content and fatty acid
d Brahman steers on flavor. J. Food

‘Developments in

\AS

I

biochemical changes. PhD thesis,

Table 1: Percent fatty acid composition of phospholipids
from longissimus muscle of different pig
crossbreds.

Danbred Duroc Hampshire Total®

16:0 172 19.1 18.9 18.4

16:1 Tl T .68 .62 .69

18:0 | 257 13.4 1351 13.1

118:d 15.6 15.6 16.0 15.8

1:8:2 34.9 3856 34.0 34.2

8Eae .38 33 o) .36

1183 ws .45 42 .43 43

20:1 3 .33 .26 .30

20:2 .51 .50 .51 .51

20:3 1.4 1.4 152 1.3

20:4 1282 (i) T3 137

20:5¢° .36 .41 233 317

20:5%3 17 116 1.6 1.6

22:5 $9 7 .95 7Y 29

22:6 42 .45 89 .41

SFA™ 29.9° 324 32.1° 31.5

UFA™ 16.3 16.9 16.9 16.7

PUFA™" 5h3.8° 50.7" 50.8° 518

* Total is average across all three breeds.

**SFA = saturated fatty acids, UFA = unsaturated fatty
acids, PUFA = poly-unsaturated fatty acids

Means bearing different superscripts on the same line differ
significantly (p<0.05}.
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