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XQLES BREED, HALOTHANE GENOTYPE AND SEX ON THE LIPID COMPOSITION OF TWO SKELETAL

A
ND ADIPOSE TISSUE IN SWINE
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d Fatt\; b .
;:J"flant [;u:C.I(.is are structural as well as functional parts of cell membranes. In meat and meat products, they represent
[y cancnntlonal €O0mponents, which are known to influences nutritionaly oriented diseases, e.g. arteriosclerosis, adiposity
Hfhal " 33 pigs of two different breeds (German Landrace = DL, Pietrain = PI), two genotypes (halothane negative
‘“}"malel ¢ Positive — h™) and different sex were fed a standard diet ad libitum. After reaching a body weight of ap-
‘ "dip(le " ke, animals were slaughtered, muscle samples (musc. long. thoracis = m.l.t., musculus supraspinatus = m.sp.)
“Qrmined b k- (backfat = BF, intermuscular adipose tissue =IAT) were removed and lipids extracted. Fatty acids were
A Tog gag “hromatography.
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Cong t was mainly affected by breed and halothane genotype, where the h™* pigs showed significantly lower
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rQ}ati\/e eXcept for IAT, the monoenic fatty acids were significantly reduced. In general, H™ animals have significantly
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gy, ounts of SFA and lower relative amounts of PUFA compared to the h* animals. Female pigs showed relatively

Relative amounts of saturated fatty acids (SFA) in all tissues examined were significantly higher in DL
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RQDUQT PUFA throughout all tissues.
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al valye of meat and meat products depends strongly on lipid content and lipid composition. For human diets

p Telat;
4 Y ation between saturated fatty acids (SFA) and polyunsaturated fatty acids (PUFA) is recommended

b ] 19 .
b ¥ gy 83; BEARE-ROGERS, 1989). These recommendations have also strong influences on the qualitative considera-

Prodycye . . : .
b dasl ucts. In general, fat derived from slaughter animals is low in polyunsaturated fatty acids and therefore
‘CQ&,. eSSd X o
'y S ®Sireable in human diets. Anyway, the lipid composition of animal tissues is also an-important factor in meat
S fe ; : e :
l“t . ented dry sausage production a high amount of saturated fatty acids is desired.
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§ animy), the lipid composition of different tissues gives also information on the composition of membranal
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g digg o 1991). Polyunsaturated fatty acids are known to be integral components of membranal phospholipids, their
tr
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'y o Presumably affects different membrane functions. It was the aim of this study to investigate the influence
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IA\LS genOtpr and sex on the fatty acid pattern in two muscles and two types of adipose tissue in swine.
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Te fory S tested to be halothane positive (h ") and half was halothane negative (H"). 23 animals were castrated male

pigs (DL) and 18 Pietrain pigs (PI) were obtained from different breeding schemes, whereas half of

At e, Ap;
AN n“ha . Mmals were fed with no restriction standard diet. After reaching an average body weight of approximately

l

Cre

iy, Uay g Slaughtered and muscle samples (musc. long. thoracicus, musc. supraspinatus) and adipose tissues (backfat,
Pose tice )

Were i USSUC) were removed, lipids were extracted with chloroform and methanol (HALLERMAYER, 1976). 29

Clerms; h "
1970 Mined by gas chromatography as fatty acid methyl esters after transesterification with sodium methylate

). Si
o Mgle fatty acids were calculated as percentage of all detected fatty acids and further subsummarized into

N OUps. Dt ey =i :
N PS. Data were analysed and statistical significance was determined by ANOVA.
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all examined tissues was mainly affected by genotype. The H™ animals showed significantly higher

* The - k : )
Influence of the breeds was not as uniform, whereas PI, showed in the muscles higher, and in both
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adipose tissues lower total lipid contents. Sex did not significantly influence the total lipid content (Tab.1 - 4)
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The relationship between total lipid content and the fatty acid patterns was examined by regression ans
11 ,,‘A Th

an increase in total lipid contents is accompanied by a significant decrease of the relative amounts of PU
enl
y of 1

caused a decrease of the PSQ values (PSQ = PUFA/SFA). A possible explication is the lower densit}
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increasing amounts of fat deposits. The relations of the total lipid content and saturated fatty acids ( (SFA) 2 ic {mv,‘ L
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acids (MFA) are different. Total lipid content in muscle is positively correlated with the relative amount of
(MFA), but in adipose tissue the total lipid content is positively correlated with the relative amount of s \

(SFA).
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DL pigs showed in all tissues significantly higher amounts of SFA and lower contents of MFA comp o At |y
a

: : tur
animals, except for the intermuscular adipose tissue. In intermuscular adipose tissue of the PI animals, 52

(SFA) were exchanged for PUFA, resulting in significant higher PSQ values (Tab.3). \
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With few exceptions, in our experiment the halothane positive animals showed lower relative amoun® ‘ﬂﬂimf’: e
& ‘ \ 3 . o etant b
acids (SFA) and higher amounts of polyunsaturated fatty acids (PUFA) compared to the more stressresistal ; Q¥ A
. . : b : olevated = o
results were also in accordance with data published by HONKAVAARA (1989). A further result is the eleV 507

tissues of h™ animals. This effect was mainly caused by significantly higher amounts of n-6 fatty acids- Ccnot‘PC 0:
on the relative amounts of monoenic fatty acids (MFA). br\\
: iﬂtcrﬂl”:1

Female animals showed reduced relative amounts of saturated fatty acids (SFA) in all examined tiSSUeS” o 10 fl’f“‘ﬂL 3
adipose tissue (IAT) and musc. long. thoracis the polyunsaturated fatty acids (PUFA) were signiﬁcaﬂﬂ high® é
in castrated male animals. {i
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CONCLUSIONS [oih )
h J§ wt
Our results indicate, that the fatty acid patterns in muscle and adipose tissue are affected by preed: e ,(PLFTg \
and sex. Halothane genotype and sex predominantly influences the relative amounts of po]vunsaturateﬂ fatty ? ‘brt“ y
.. fienCeo " gt¥l
saturated fatty acids (SFA), whereas the relations between monoenic and saturated fatty acids were e derlcc.m‘] 0
V1 o
shifts in fatty acid profiles may be indicative for a genetic alteration of the lipid metabolism. There is plair : hmiu‘ ' [y
el
content and the fatty acid pattern of porcine tissues can be largely influenced by genetic means. HoweV'
considered due to strong relationships between lipid metabolism and genetically limited stress susccptibim}' [\
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,"‘tybf SEp ai;pld content (7)., relative amounts of fatty acid classes (PUFA, SFA, MFA) and the
4% S5 h PUFA (=Ps for two breeds (German Landrace = DL, Pietrain = PI), two halothane
A Moy aloth :
lﬂgeﬁ' acis‘ ane negative = h', halothane positive = H ) and different sex in musc. longissi-
il S
£U3Ut ] on
4 9. .
6 \ thoracis total n-3 n-6 PUFA SFA MEA PSQ
: X ~—_ lipid FA FA
¢
o o LSM 1.56 2.59 16.32 18.92 37.09 43.99| 0.518
‘Afﬂm‘ b, s
A Bl SE 0207 0.14 0.58 0.70 0.43 0.64 0.0221
P /
At | E
LSM s A 2576 16.84 19.60 33.96 46 .43 0.582
)
Km SE 0.08 Q5 0.60 0.72 0.44 0.65 0.0228
B e
) ﬂflcance 7.8 g nN.8: n.s. * % % * n.s.
pe 2
1’[1’5r | = LsM 1.87 2.38 15.33 78 e 36.42 45 .87 0.492
[\j’.h 2 = ik 0..07 0116 0.61 0373 0.45 0.66 0.0233
£t M —~ 18 SE . s . " s s e 3
"1pe h\+
& 1l.46 297 17 .84 20.81 34.63 44 .55 0.608
\% SE 0.08 0.19 0.73 0.87 0.53 0.79 0..0277
f Signs e
Uratfdri $Cance * % n.s. * 5 B n.s. *
o Iy ale | gy 1297 2.43 15.08 17,53 36.51 45.98| 0.481
Y Ms2] sE | o.07 0.13 0.51 0.61 0.37 0.55| 0.0193
v v}‘f‘" femal
10" = LsSM 1.56 2.92 18.08 21.02 34.54 44 .44 0.619
v N —
\& SE 0.10 0.19 0.51 0.89 0.55 0.81| 0.0284
e Signies
hiiicient&%ance n.s. n.s. *k * * n.s.| *=* |
] o
A LU0t Tegression (b) | -127.40 | -926.21 | -1054.62] 29.92 1027.70 | -0.303
eff i Qle Content %ok ok %%k *kk *kk k& ok
Pk BRI
o §stinq SQuare . :
b . Narg o Means PUFA = polyunsaturated fatty acids SFA = saturated fatty acids
L, J.05 “Fror MFA = monoenic fatty acids PSQ = SFA / PUFA
'\‘(ﬁf%‘t *% = p < 0.01 *%% = p < 0.001
Ve Sk Lipg
T Py A ang A Content (%), relative amcunts of fatty acid classes (PUFA, SFA, MFA) and the
i " (h PUFa
o al°than (=PsSQ) for two breeds (German Landrace = DL, Pietrain = PI), two halothane
IC;A\*Q € negative = h » halothane positive = H ) and different sex in musc. supraspi-
T4
Uy
rgcd’1 \aspinatu
p : total n-3 n-6 PUFA SFA MEA PSQ
i * lipid FA FA
hgs‘f‘ by LsSM 3.15 1.64 10.96 12061 37.00 50.40 0.345
Yy D s ]
17 | sE 0.34 0.11 0.38 0.48 0.42 0.53 0.0148
\ e 70 3 by R 1327 33:82 52.91 0.393
\\ 5 011 0.38 0.47 0.43 0.53 0.01459
n.s. n.s. nLs. e il nLB
'!5\‘ 1.56 10.59 1205 36.64 S1.21 0.335
oy
| My 0.10 0.36 0.44 0.40 0.50| 0.0141
&N 1:78 11.95 L3872 34.18 52.10 0.403
\\ : 0.12 0.42 0.52 0.47 0.58| 0.0164
an ¢ n.s * n.s * % n.s *
‘ 1.65 10.76 12.41 35.69 51.89 0.352
0.08 0:30 0L37 0.34 0.42 0.0119
1.69 11.78 13.46 35.12 51.89 0.386
2 L 0.45 0.55 0:50 0.62 0.0176
o] S N5, n.s. .S. n's, e
- 13.20 - 89.94( - 103.13 L0 S 102.83| - 0.0296[
*% %k % * %k ok ok %ok % ’
0.05 Erroll"leans PUFA = polyunsaturated fatty acids SFA = saturated fatty acids
& MFA = monoenic fatty acids PSQ = PUFA / SFA
*% =p < 0.01 *¥kE = p < 0.001
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adipose tissue.

= H) and differen

Tab. 3: Total lipid content (%), relative amounts of fatty acid classes (PUEA, S
ratio of SFA and PUFA (=PSQ) for two breeds (German Landrace = DL, Pietra
genotypes (halothane negative = h , halothane positive

in = P1)»
+ sex inB

Ly

MEB)lc
FA’ 8 /)
two hmuﬁ b

intermuscular total n-3 n-6 PUFA SFA
adipose tissue lipid FA FA
DL LSM 67.74 1.42 8.48 9.90 40.
o~ SE 1.33 0.07 0.38 0.43 0.
B LSM 65.20 1.74 1137 13501 Sk
breed n= 17 SE 1.43 0.07 0.42 0.49 0
significance n.s. * % ok * %k *x %
H- LSM 68.76 1.47 8.82 10.29 40.
e SE 1.30 0.07 0.38 0.44 o
h+ LSM 64.18 1.70 11702 12.72 37.
genotype
=i SE 1.46 0.08 0.46 0.53 19
significance & n.s. = “is e
c. male LSM 67 .94 1.44 8.71 10,15 40.
e=1io5 SE 1.1S 0.06 0.35 0.41 0.
Se female LSM 65.01 1.72 11.14 12.86 38.
n = 12 SE 1.74 0.09 0.51 0.59 05
significance N.S: * * % * % %
coefficient of regression (b) = 2T =123 .75 - 26.46 19. i
on total lipid content %% % ek e xS * %% Py
fatfy i
LSM = least square means PUFA = polyunsaturated fatty acids SFA = Saturatsz L%
SE = standard errors MFA = monoenic fatty acids PSQ = PUFA /001 AL
* =p < 0.05 *% = p < 0.01 %% = p < 0 MFA);;!,‘J%
FAs -, PR
Tab. 4: Total lipid content (%), relative amounts of fatty acid classes (PUEA, ?),tﬂﬁﬁ Y
ratio of SFA and PUFA (=PSQ) for two breeds (German Landrace = DL, Pietrain = Clin DV";»_
genotypes (halothane negative = h', halothane positive = H) and different se /?@{\“
fy
Ku
backfat total n-3 n-6 PUFA SFA MEA 0,51‘"‘ 1y
lipid FA FA y
DL LSM 83.77 1.84 10.80 12:.63
S ey SE 1.30 0.05 Q.35 0.37
P LSM 76.83 1.59 11.40 12.98
breed . SE 1.40 0.06 0.42 0.43
significance *% * N8 . n.s.
H- LSM 82.60 1.68 10.70 12.38
n = 18 SE 1.28 0.05 0.32 033
h+ LSM 78.01 1.74 11.49 18:23
genotype
nt = e SE 1.49 0.06 0.89 0.40
significance * .S .8, NS ‘E
4 .
c. male LSM 82.29 1582 10.37 12219 39.30 0 11 y“x%
‘ 0 4™
A 1.22 0.05 0.30 0.31 0.36 %) /\
48 - e T
St female | LSM 78,31 161 11.81 13.42 37.63 0.8/ NQ
o dtp'l, BB 1.78 0.07 0.44 0.46 0.534 0’02" ",
significance n.s.| * * n.g. * Z,gfﬁizf;ﬁ §
coefficient of regression (b) Py 3.44 - 31.46 - 34.91 29.07’/////// ,f
on total lipid content ik e *k% *k* ’,/////;ﬁ”
!
te
a
LSM = least square means PUFA = polyunsaturated fatty acids SFA = Sat:r SFA
SE = standard errors MFA = monoenic fatty acids BS0 e PUE _001
* = p <.0.05 * % = pr=i0 0] *%% = p <
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