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SHORT COMMUNICATION
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Mir, Z., Paterson, L. J. and Mir, P. S 20@@&tty acid composition and conjugated linoleic acid content of intramuscular fat

in crossbred beef cattle with and without Wagyu genetics fed a barley-based di€an. J. Anim. Sci80: 195-197. Fatty acid
composition and conjugated linoleic acid (CLA) content in pars costalis diaphragmatis (PCD) muscle from European and British
crossbred (EBC; no Wagyu genetics) and Wagyu crossbred (WC; 75% Wagyu genetics) beef cattle were determined. Conjugated
linoleic acid contents of PCD muscle from EBC (1.7 mg CLAlpid) and WC (1.8 mg CLA ¢ lipid) cattle were similar

(P > 0.05), while WC cattle had highe & 0.05) CLA content 1004 of beef on a DM basis because the lipid content of meat

from WC cattle was greatelP & 0.05) than that from EBC cattle
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Mir, Z., Paterson, L. J. et Mir, P. S. 20@omposition acidolipidique et teneur en acide linoléique conjugué (ALC) de la

graisse intramusculaire chez les bovins croisés ayant ou non du sang Wagyu, recevant une alimentation a base d'Gage.
J. Anim. Sci.80: 195-197. Nous avons déterminé la composition en acide, gras et le contenu en ALC du muscle pars costalis

diaphragmatis (pcd) chez des bovins croisés de races européennes et britanniques (ceb) et chez des croisés a 75% d’ascendance

Wagyu (cw). La teneur en acide linoléique du pcd des deux types de croisés était |Pméneb] soit, respectivement, 1,7 et
1,8 mg g! lipide. Toutefois, les sujets cw contenaient davant®ge 0,05) d’ALC par 100 g de viande, calculé sur la matiére
seche, du fait que leur viande était plus grss (,05) que celle des croisés eb.

Mots clés : Acide linoléique conjugué, Wagyu, acide gras, orge, bovin a viande

Conjugated linoleic acids are produced by bioconversion ofdiet. The objective of this study was to determine the CLA
linoleic acid (Gg.,) by the bacteriunButyrivibrio fibrosol-  content and fatty acid composition of meat obtained from
vensin the rumen (Shantha et al. 1997) and are an interme-EBC and WC beef cattle fed a barley-based finishing diet.
diary product in the biohydrogenation of linoleic acid to  cattle weighing greater than 380 + 24.4 kg for the WC

stearic acid (G- Currently, CLA are defined as a combi-  cat1je and 410 + 33.9 kg for EBC cattle were finished on a
nation of several positional and geometric isomers with dou-51 g4 barley silage, 78% rolled barley grain and 1% beef

Else bogds p:edomir_lt?]ntly at 9 and ;’1’ tl.o andfalzdtor 11 angpineral and vitamin mix diet (DM basis) until the backfat
conﬁ‘?ru?zgcigﬁrgfgchvggggﬁe ngr‘] dm(asltgrr]]f(;z gt arlanls997) thickness, as determined by ultrasonography, was greater
9 : : : ‘than 10 mm at the grading site. Cattle were maintained
Although CLA are a relatively minor component of the total ; L2 . .
according to the guidelines set by the Canadian Council on

fatty acid composition of foods, CLA exhibit chemoprotec- tAnimal Care. Details of breed combination, feeding proto-

tive properties against cancer when included in the diet a i i ] . .
very low levels (<1% in the diet; Ip 1997). Meat and dairy col and diet composition have been described earlier (Mir

products from ruminants (beef, lamb, milk) contain more €t &l 1997). Animals were slaughtered in a commercial
CLA than meat from non-ruminants [poultry, pork, fish abattoir and within 20 min, samples were obtained from a

(Chin et al. 1992)]. The CLA content in meat from the semi- Subset of the animals whose carcasses were used for meat

membranosus (SM) muscle of cattle fed grass was 7.7 mgluality analysis in the study by Mir et al (1997). The sam-
CLA g lipid while the CLA content from those fed corn ples were obtained from the PCD for determination of lipid
with grass was 5.2 mg CLA glipid (Shantha et al. 1997).

Although the lipid content and fatty acid composition in Abbreviations: CLA, conjugated linoleic aciddM, dry
beef muscle has been extensively studied (Gulati et al.matter;EBC, European and British crossbreéd), longis-
1996), there is no published information on CLA content of simus dorsiMUFA , monounsaturated fatty aciCD, pars
beef from cattle of different breed types raised under identi-costalis diaphragmatisSM, semimembranosusiMG,

cal management practices and fed a barley-based feedlaketramethylguanidiné)/C, Wagyu crossbred
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Table 1 Lipid content, fatty acid composition, CLA concentration of te,m' A simple one-way analysis of variance (F-test) to test
muscle lipids from EBC and WC (75%) crossbred cattle differences due to breed type was conducted.

Cattle breed type Total extractable lipid and proportion of five fatty acids
along with CLA were determined and are shown in Table 1.

Parameter 2|528c \1/\:30 Total lipid content of the muscle (PCD) was 41.3% lower
n .
Lipid (% Dry matter) 20.3 6.2% 4144550 for samples from EBC pattle relat|ye to those from WC cat-
Fatty acids (mg ¢ lipid) tle (P < 0.05). Similar differences in lipid content of ribeye
C 16:0 165.14.38 168.2 #4.99 muscle have been observed in other studies with WC and
C 18:0 117.7.8.22 115.3 40.67 Angus cattle (Lunt et al. 1993). The relative abundance of
gigf% Zi‘g-é—z-g? 321%‘:3—: ?-?? the identified fatty acids in the PCD muscle of EBC cattle
C 183 1.4 40.06 1340.07 are comparable to published values for the longissimus dorsi
CLA 1.7+0.12 1.840.11 (LD) mu_s_cle (May et al. 1993). Studies Compari_ng_fatty acid
CLA (mg 100g muscle DM)  51.0 4.5 745+3.3 composition of bovine PCD and LD muscles indicated no
anazst;()ttal FA g-g%g-gg'; 2-3?18-82 significant differences for C18:2, while differences among
nsatsa 94 . .21 +0. H H 3 H
Monounsat/Sat 0.878.0% 1143002 other fatty acids were significantly different (Kazala et al.
CLA/18:2 0.12.40.02 0.11.40.02 1999).

a,b Means within different letters within rows differ significantly The content of CLA in PCD muscle was simil# X .
(P < 0.05) 0.05) for EBC and WC cattle (Table 1) and was approxi-
mately 1.7 and 1.8 mg CLA §lipid, respectively. These
values are lower than those reported (5.2 and 7.7 mg CLA
content and fatty acid composition from a total of 38 cattle g*lipid) by Shantha et al. (1997) for the SM muscle, but are
comprising 22 EBC and 16 WC animals with 75% Wagyu higher than those reported (0.23 to 1.25 mg CLAligid)
influence. Samples were taken from the PCD muscleby Fogerty et al. (1988). In the study by Fogerty et al.
because this sampling site can be accessed with minimun1988), the diets of the animals from which the meat sam-
HACCP (Hazard Analysis Critical Control Point) concerns. Ples were obtained for analyses are not known because they
Samples were stored on ice, then quick-frozen in liquid Were commercially purchased. The animals in the study by
nitrogen before being stored at —20°C until further analysis. Shantha et al (1997) were on grass pasture with or without
Lipid for fatty acid and CLA analysis was extracted from daily intake of 8 kg of cracked corn per animal, unlike cat-
500 mg of PCD using chloroform-methanol 2:1 (vordpl ~ Ue in the present study, where a complete barley-based diet
(Folch et al. 1957). A total of 10 to 20 mg of extracted lipid Was utilized during the finishing phase. Although barley and
was derivatized using tetramethylguanidine (TMG) and €O'n have a similar content of linoleic acid, 43.3 and 47.8%
methanol 1:4 (vol vof) (Shantha et al. 1993) after includ- of lipid, respectively, the lipid content of corn is double that

; . ; ; : f barley; the oleic acid content of corn is also higher than
ing 17:0 (heptadecanoic acid) as an internal standard. Fatt hat of barley, 30.9 vs. 20.5%, respectively (Palmquist

acid profiles were determined by gas chromatography on a1988). As dietary lipids enter the biohydrogenation pathway

Supelcowax-10, 30 m 0.25 mmx 0.25 m column (Sigma in the rumen and are converted to less saturated fatty acids
Aldrich Canada, Oakville, ON) installed in a HPS830 gas the presence of excess oleic acid may lead to increased com-

chromatograph with a 18835B capillary inlet system and a ___.» L - -
4 petition within the pathway. The CLA isomers are interme-

I%A885.OA mte%rstokr) Ec:—|ewle_tt-l_3a(t:_kar% t(C?nada)d Lt?.'t'_ diates i_n the conversion of Iinolejc to oleic a_cid .and,

ississauga, ON) by flame ionization detec lon and SpII jenending on the overall unsaturation of fatty acids in the
!ess injection. Initial oven temperature was 50°C, which was rumen, they may pass from the rumen prior to being con-
increased (0 200°C at a rate of 25°C Tﬁ'”:e” 200-220°C  \erted to oleic acid isomers. This could increase the passage
at 1°C mir* and from 220 to 240°C at 15°C minHelium ¢ o[ A from the rumen and ultimately increase deposition
was used as the carrier gas at a flow rate of 1.7 mE'min ¢ | A in the tissues. When CLA concentrations were
Fatty acids from the muscle samples were identified by expressed on the basis of PCD muscle DM, the WC cattle
comparison of retention times of known standards (Sigmanag greaterR < 0.05) amounts of CLA (74.5 mg 100'g
Aldrich Canada, Oakville, ON). Amounts of fatty acids pre- py) than the EBC cattle (51.0 mg 106t§M), because of
sent in the samples were determined by a calculation baseghe higher p < 0.05) lipid content (Table 1) in the of mus-
on the ratios of the peak area for a fatty acid in the samplecle of WC cattle than that of EBC cattle. On the assumption
to the area of the internal standard times a factor representmat the C18:2 contents of PCD and LD are similar (Kazala
ing the ratio of concentrations of the fatty acid in a standardet al. 1999), and given that the lipid content of the LD is
to the internal standard. Isomers of CLA were identified by 18.9 and 24.6% for EBC and WC cattle, respectively (Mir et
comparison to the standard. Isomers of CLA correspondingal 1997), then the CLA contents of the LD would be 32.1
to peaks identified as ¢-9,t-11/t-9,c-11 and ¢-10,c-12 wereand 44.3 mg 100§ DM for the EBC and WC cattle,
included in the analysis. The values for ¢c-9,t-11 and t-9,c-11respectively. This differential in values would result in 38%
were identified as CLA peaks and were combined to obtainmore CLA from WC than from EBC cattle.
total CLA, which was used in the statistical analysis. The 38 Oleic (Cg.;) acid content in the PCD from WC cattle
cattle used in the study were a random subsample of a larg¢323.4 mg g* lipid or 51.7 weight percent) exceeded
er group of cattle raised under the same management sygP < 0.05) those in EBC cattle (242.1 mg' tipid or 44.5
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weight percent). This observation is in agreement with the Fogerty, A. C., Ford, G. L. and Svoronos 1988ctadeca-9,11-
oleic acid values of 50.25 and 44.81 weight percent in intra-dienoic acid in foodstuffs and in the lipids of human blood and
muscular lipid from the LD muscle from Japanese Wagyu Preast milk. Nutr. Rep. In88: 937-944. _

and Angus steers, respectively (May et al. 1993). High oleic70Ich. J.. Lees, M. and Stanley, G. H. S. 19¥ simple method
acid is desirable for human health and some studies havd®" the isolation and purification of total lipids from animal tissues

" - . . Biol. Chem226 497-509.
observed a positive association between desirable flavourg iati s K. Ashes. J. R. Ryde, I., Scott, T. W., Brown, G. H.

scores and the percent of oleic acid in beef (Melton et al.rijch, A. C. and Rich, J. C. 1996Fatty acid profile of adipose tis-
1982). Differences between the cattle types were notsue and performance of feedlot steers supplemented with dehulled
observed for palmitic ({.,) stearic (Gg.o), linoleic (Cg.,) and sunflower seed meal protected from rumen metabolism. Aust.
and linolenic (Gg.9 acids P > 0.05; Table 1). As a result, J. Agric. Res47: 953-960.

the proportions of unsaturated fatty acids to total lipid or sat- 1P, C. 1997.Review of the effects of trans fatty acids, oleic acid,
urated fatty acids were greatét € 0.05) for muscle from n-3 polyunsaturated fatty acids, and conjugated linoleic acid on
WC cattle than for samples from EBC cattle. The monoun- Mammary carcinogenesis in animals. Am. J. Clin. N@.

: . 15235-1529S.
saturated to saturated fatty acid ratio (MUFA/SFA) was Kazala, E. C., Lozeman, F. J., Mir, P. S., Laroche, A., Bailey,

greater P < 0.05) for samples from the WC cattle (1.14) D. R. C. and Weselake, R. J. 199%elationship of fatty acid

than for those from EBC cattle (0.87). These values arecomposition to intramuscular fat content in beef from crossbred

comparable to reported values for the LD from Wagyu and wagyu cattle. J. Anim. Sc7.7: 1717-1725.

Angus steers of 1.17 and 1.08, respectively for LD (May et Lunt, D. K., Riley, R. R. and Smith, S. B. 1993Growth and car-

al. 1993). A higher level of the MUFA, oleic {C)) acid, is cass characteristics of Angus and American Wagyu steers. Meat

desirable, as it appears to be beneficial in lowering bothSci. 34 327-334. _

plasma total cholesterol and low-density lipoprotein choles- M&y; S. G., Sturdivant, C. A., Lunt, D. K., Miller, R. K. and

terol in humans. In addition, taste panels tend to give better>Mith: S. B. 1993Comparison of sensory characteristics and fatty

evaluations of cooked beef that contain higher amounts ofﬁ/lce'gtcs?cr? ggzglgfzggtween Wagyu crossbred and Angus steers.

oleic acid. No significant difference was observed between ygjton, S. L., Amiri, M., Davis, G. W. and Backus, W. R. 1982.

the two cattle types for the ratio of CLA to linoleic acid con- Flavor and chemical characteristics of ground beef from grass-,

tent. forage-grain- and grain-finished steers. J. Anim. S&i77-87.
Comparisons of CLA content in lipid extracted from the Mir, P. S., Bailey, D. R. C., Mir, Z., Jones, S. D. M., Entz, T.,

PCD muscle of EBC and WC cattle fed the same diet indi- Husar, S. D., Shannon, N. H. and Robertson, W. M. 1997.

cated no differences between breed types when expressef@ffect of feeding barley-based diets on animal performance, car-

per unit lipid. However, due to the greater lipid content, cass characteristics and meat quality of crossbred beef cattle with

; : S : and without Wagyu genetics. Can. J. Anim. 3@i.655-662.
meat from a”'.ma's with Wagyu ggnetl(_: influence contained Palmquist, D. L. 1988.The feeding value of fats. Pages 293-311
greater quantities of CLA and oleic acid than that from cat-; "¢ "5 @rskov. ed. Feed science. Elsevier Science Publ.

tle with no Wagyu genetic influence. Since a large portion gmsterdam, The Netherlands.

of the lipid in the muscle of Wagyu cattle is present as mar-shantha, N. C., Decker, E. A. and Hennig, B. 199@omparison
bling fat, the likelihood of the fat being trimmed away is of methylation methods for the quantitation of conjugated linoleic
small, thus enabling the consumer to benefit from the CLA acid isomers. J. AOAC In76: 644—649.

present in the meat. These results, concerning the CLA conShantha, N. C., Moody, W. G. and Tabeidi, Z. 199Tonjugated

tent in PCD muscle, indicate the need to further investigatelinoleic acid concentration in semimembranosus muscle of grass-
CLA content and availability from cuts more often available and grain-fed and zeranol-implanted beef cattle. J. Muscle Foods.

8: 105-110.
to consumers than the PCD. Stanton, C., Lawless, F., Kjellmer, G., Harrington, D., Devery,

. - R., Connolly, J. F. and Murphy, J. 1997 Dietary influences on
We thank the Canada Alberta Livestock Trust for providing the 1), ine milk cis-9, trans-11 conjugated linoleic acid content. J.
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' Food Sci.62: 1083-1086.
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