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Background and objective: In the nutrition of ruminants, the use of fat is quite restricted mainly due to its adverse effects on ‘ﬁbre ;j:g e Clg
Nevertheless, rumen inert fat and partially protected fats from whole crushed oil seeds can be included into ruminant diets 1 COS, eceﬂ[f‘i Cig
amounts, to make use of its high energy density. Another beneficial effect of most fats is the reduction in methane emissiom a‘a ik V)
reported by Ossowski et al. (1996). Beside these desirable effects and despite the intensive microbial modification of the die‘f’ry L I %

rumen, it may alter fat composition in animal tissues according to its composition and, therefore, change the characteristics of anim jtion”

5 . 55 v 5 p 1 . 05 a MO
(Kreuzer et al. 1995). The objective of this Investigation was to evaluate the effect of various dietary fat sources on body fat wm[;fconff” Clr
fattening bulls. Special regard was paid to saturated C14 and C16 fatty acids and to frans unsatured fatty acids, which are currently 0 4
as potential risk factors for coronary heart diseases. CI6
K 13

‘ ot ol A
Material and Methods: 30 Brown Swiss bull calves were assigned to six dietary groups and fattened to an average live-weight mecd 4 ]

Diets were based on maize silage and hay supplemented with potato protein, minerals, and concentrates. Concentrates either O™ " \\ﬁ“ 0]
additional fat (control) or coconut oil, rumen-protected fat (partially hydrogenated), crushed rapeseed, sunflower seed and linseed: e W Clg
calculated to contain 3 % and 6 % total dietary fat in control and experimental groups, respectively. The individual daily feed allows ‘ i

adapted to provide similar net energy and protein supply to all treatment groups according to requirements for growth. . bgequfﬂuﬂ ]
Kidney fat was taken imediatly after evisceration from the left side of the carcasses. The fat was cleaned, vacuum-packed and “Un caﬂ‘”‘, ]
frozen at -70 °C until further preparation. Prior to extraction of lipids from kidney fat and feed with hexan/isopropanol (3:2 V/V); “'lu_\. of 1 C
was added as an internal standard. Fatty acids were saponified with methanolic NaOH and methylated using boron trifluorid. /\““Iyﬁir-gr ﬂ"‘t P0|)
acid methyl esters was performed using a Supelco™ SP-2560 capillary column, Chromatographic conditions involved a constant © | e Cg
of 1.2 mL/min (helium) and 60:1 split injection at 250 °C. The temperature program was adjusted to achieve a sufficient separilF"?’g nd?
C18:3 and C20:1 acids. Peaks were identified using standards. As not for all stereo and positional isomers of unsaturated fatty aci® | oo

were available, isomers not specifically identified were summarized to respective fractions. cril“cm: 8
Table 1 shows the wide variety of the fatty acid composition of the dietary fats in the concentrates of control and the various c'XP hn““ %
groups. As expected, the oil seed supplemented concentrates were rich in C18:1, C18:2, and C18:3 for rapeseed, sunflower seeds ol oted X

\ ; N : s 5 y ‘. ote
respectively. The coconut oil supplemented concentrate was rich in saturated C8 - C14, particulary in lauric acid. The rumen Pfo gz M

3 . X ; ¢ ] - o fatty e
contained hydrogenated fats including fish oil, pork fat, and beef tallow. Due to the hydrogenation, considerable amounts of #rans *. " fi

haine® "y | C
were found in this fat. Additionally, elevated amounts of saturated C20 and C22 derived from the hydrogenated fish oil, and odd-cha! oy 1§

Aqdne)

acids (C15/17, data not shown), probably deriving from the beef tallow, were detected. Branched-chain fatty acids occurring in th t‘:fql fa LI?S
due to microbial fatty acid synthesis utilising branched-chain precursors deriving from amino acids were only considered to calculat® (:lg
acids. ;’ru“

Acillr] a
Results and discussion: The high amounts of saturated Table 1: Fatty Acid Composition of the Concentrates [mg/g Total Fatty the.
fatty acids in the kidney fat as compared with dietary fat ecl"J Posi
indicate the large extent to which dietary fatty acids were Treatment Control Rape-  Sun- Lin- Coconut P"O[“ Cig
biohydrogenated by rumen microbes (table 2). Taking seed  flower = sesd ol | 8o,

into account the less efficient absorption of 18:0 relative [ g

to the other fatty acids (Ekeren et al. 1992) and the Saturated FA og 0* Pty
hepatic desaturation of C18:0 to C18:1, the level of bio- C8:0 20 0.9 0.6 0.7 44.0 0 Cop
hydrogenation might have been even higher than could be ) ’ ’ i ' ' I the
expected from depot fat composition. Nevertheless, the €10:0 2.3 0.6 03 02 474 2'? digy
composition of the kidney fat was significantly affected C12:0 13.3 2.7 0.7 0.2 410.7 30-

by the individual dietary fat sources. On a low level, the Cl4:.0 6.9 1.7 L5 0.7 163.8 753 Co,
elevated amounts of C12 and C14 of the coconut oil Cl16:0 17555 58.0 80.5 679 105.5 ;59.0 ire
supplemented group as well as C18 polyenoic acids of  C18:0 253 19.7 42.1  46.7 32.5 "8 Ty
the respective experimental oil seed groups and C20/22 C20/22:0 6.4 Y7 11.0 2% 29 9. C
of the protected fat group still reflected the composition ~ C24:0 3.6 1.8 7 1.9 1.0 Uy
of the dietary fat source. This indicates that dietary fatty Monoenoic FA 45 'Is;
acids escaped microbial modification to a certain extent C16:1 cis 1.5 7 %) 151 07 = ]4.4 Pr
zlqd were trunsfcrrcq to the ‘body _l'ul. . @16°1 x-trans 2 M a . 5 ]j]’: b
Kidney fat of all oil seed fed animals was low in C_I():O C18:1 cis (total) 173.5 5798 2308 1898 90.3 ]415 Eer
compzlrcd to controls zm.d other groups. Thl.ﬁ is a C 18:1 trans (total) - i ) . 2.9 15[).: k
desirable effect as C16:0 is known as a potential risk C18:1 A9-tr . 5 - . d 7

factor of coronary heart diseases. The high amount of ; iy 20+ Gy
C16:0 in kidney fat of the coconut oil fed animals can Cl18:1 Al 1-trans ¥ > z § i ’E Hy
not be explained by the supply of dietary C16:0 which ~ C20/22:1 cis 22.4 12.2 1.8 ¥ 1.2 14!

was on an intermediate level, but might be a result of  C20/22:1 x-trans - < - - i . Ke
chain elongation using shorter fatty acids. C16 monoenic C24:1 cis 1.4 1.6 = i i Ky
acids were also highest in the coconut oil group, whereas Polyenoic FA 6[‘:

only traces were found in dietary fat of this group. This C18:2 Al12-cis 493.0 2254 613.5 196.6 81.2 ll‘ﬂ Oy
result gives evidence to a certain microbial de novo C18:2 x-trans/cis - - o = = 9f |
synthesis of these isomers (Gurr, 1974). As a result of C18:3 Al5-cis 57.2 83.8 6.0 4824 13.4 Bl
microbial fatty uQid syn.lhesis. C15 and Clj oddjchained C18:3 x-trans/cis 1.2 _ 1.2 5.1 0.7 g |
acids were also found in all samples of kidney fat to an C20/22 x-cis 14.4 ; 54 28 .

amount of about 5 and 10 mg/g total fatty acids,
respectively (data not shown).
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X-trans, x-cis = Sum of not specified isomeres; ' traces or not detected
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Table ‘
% Fatty Acid Composition of Kidney Fat from Bulls Fed Rations Differing in Dietary Fat Source [mg/g Total Fatty Acids]
(0 =5, Mean + Standard Deviation)

Tre
Sa:ﬁ;;* Control Rapeseed Sunflower seed Linseed Coconut oil Protected Fat
Glos
Ci4g 1.0 = 04b 08 % 0.1b 13 = 01b 08 % 0.1b 74 = 17a 09 = 01b
Cleg 317 + 68b 739 + 28b 290 + 35b 238 + 43b 766 + 93a 295 + 32b
Clgy 263.3 *194a 1995 +13.0b 212.6 +15.1b 203.4 =148b 277.0 * 29a 2613 + T4a
C20:0 2066 +242c 3857 +289a 369.6 = 156ab 3046 +2717a 280.0 =126¢c 3298 +233bc
C22:0 27 = 06¢c 46 + 04D 28 = Olec Rl SR 0 =02 c L2 sl
Mmme ) 06 = 0.1b 08 + 0.1b 09 = 0.1b 06 + 01b 06 * 0.1b 19 + 03a
Cl4»1 .l?mc FA
16;1:.3 27 + 09b 1.5 = 06b 19 + 04b 14 + 04b 5 et idelia 21 % 05b
Clgilcis 215 + 13ab 145 + l4cd 153 + 15cd 140 vaninded 221 + 18a 182 * 26bc
cl&lz(“’fﬂl) 2769 =155a 280.6 =21.1a 7583 + 85ab 251.0 +17.5ab 2367 +151b 247.6 * 11,3 ab
Clg,, 9-cis 264.6 *152a 2697 =21.6a 7449 +105ab 2379 £196ab 22272 +154b 2359 =+ 11.0ab
i All-cis 76 + 09 ab 78 =+ 0.6ab 72 + 05b 69 = 04b g8 =+ 09a 65 = 04b
Ql;,l[rZ”-"(lotal) 206 + 3.6b 788 + 54b 440 * 715a 362 * 6.8ab 290 *+ 3.0b 364 + 3.7ab
0 :l 9-trans 35 + 06bc At t0i8ib 47 =+ 07b 37 + 05bc 3] = 03¢ i g
Czo‘l'cﬁll‘fr(ms 204 =+ 3.1b 182 2"42b 399 £ <622 ARTSEESS 3 ab 149 = 74b R g s i)
Polvenf 09 =+ 02bc 13 = Ola 08 + 0.1bc 06 = 0lc 08 = 02bc 10 + 0.lab
A
Cl&:;im 154 = 12a 107 + 08b 153 = 12a 5 = 19b 76 = llc 93 = 0.8bc
Clg. f”"”é’/cix 92 =+ 06bc 74 + 06¢ 76 = 04c 121 = 15a 101 = 10b 78 + 04c
A]géiu 36 + 04bc 350 +4 03 he 24 =« 03be TR ] 3 22 £ 04c 3.8 = 04b
“Irans 00 % 01b 0.1 % 01b D - . 10 + 02a

“lrang
dnh,x_Cm:S . TR e A e = ok
g v um of not specified isomeres; * traces or not detected
> Within one row lacking a common letter differ significantly (Scheffé, P < 0.05)

18:
”98§ al 1,"”_“"-3‘ was detected in the kidney fat of all animals as the predominant C18:1 trans acid. According to Harfoot and Hazlewood
“Tigina,[il % 1somer is formed as a penultimate product of biohydrogenation. Therefore, it can be concluded that C18:1 trans isomeres
(Sup wng either from feed in the case of the protected fat (C18:1 A9-trans) or from ruminal biohydrogenation of C18 di- and trienic acids
rang igoer Segdv linseed), were transferred to depot fat to a certain extent. Similary to these findings Kennelly (1996) reported increased C18:1
the 4. ™IS in milk fat using oil seeds in dairy cow nutrition. Total C18 trans was not elevated in the protected fat group, probably because

coary g ’ ; : e .
p°S|110nay supply of unsaturated C18 was very low in this group. In the linseed group somewhat elevated amounts of various stereo and
Clg.q .4 C18:2 isomers, obviously intermediates of the pathway from linolenic to stearic acid, were found. Nevertheless, the high amount of

8oy the kidney fat of this group indicated that most of the linolenic acid was completely hydrogenated to stearic acid. The sunflower seed

“ﬂlop Showed the highest amount of C18:1 All-trans and, therefore, total C18:1 trans fatty acids. This cannot be explained only by the high
Patp a 0_“0131 dietary polyenic C18, since the linseed diet was even richer in these acids. An explanation might be given regarding the specific
Qomple{];, Ef microbial biohydrogenation. Harfoot and Hazlewood (1988) pointed out that two distinct groups of h;xclc.riu ;u‘clncccs:\;u'y.to
& gy gteYdrogenatc linoleic and lmolcmc' ucxd'loistcurlc.ucxd. Bul‘ only in lhe case of q—hnolc'mc acid, the same ‘gmul.) of buclgrm pcrimnnvng
W g 4 from 18:1 All-trans to stearic acid is also involved in preceding steps of the biohydrogenation. Therefore, a high supply with
®linolenic acid probably made this group of bacteria more competitive resulting in a larger extent of complete biohydrogenation.

ONelyes
difec lurs")“s: The composition of the dietary lipid sources significantly altered the composition of depot fat. This was concluded to be due to a
i ansfer of fatty acids of dietary origin to the depot fat and due to different amounts of dietary C18 mono- and polyenic acids undergoing
C18; tlohydrogcnation, Dietary supplementation with crushed oil seeds resulted in lower amounts of C16:0 but somewhat raised amounts of
LT 4 "ans fatty acids, except for rape seed. In the case of the partially hydrogenated rumen protected fat, dietary frans fatty acids were
lig red to depot fat to some extent.
Dfoqucitler of conjecture how far differences in major and minor fatty acid fractions will affect other characteristics of the kidney fat and beef
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