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O bjectives

Three tria ls w ere conducted  to  s tudy the  com position  and accum ulation o f long chain fa tty  acids (FA) in w e thers . This 

research w as conducted  due to  the related e ffec ts  on the  sensory characteris tics o f the  m eat resulting from  changes in the 

synthesis and deposition o f fa tty  acids in rum inants, particu la rly  those raised under high energy feed lo t cond itions. The 

e ffe c t o f d ie t, breed and s laughter w e ig h t on the profile  and accum ulation o f FA in the subcutaneous fa t (SCF) and some 

physio logical param eters (rum inal pH, vo la tile  fa tty  acids (VFA) in the rumen and the concentra tions o f free fa tty  acids 

(FFA), VFA, glucose, insulin and glucagon in plasma) w ere investigated.

Experim ental m ethods

Dorper and SA M u tton  M erino w ethers w ere fed tw o  d iffe re n t energy d iets (10 .2  MJ ME / kg DM and 11.8  M J ME / kg 

DM from  maize; no fa t w as added to  e ither o f the diets) and slaughtered at e ither 37 or 43  kg live w e ig h t (2 Breeds X 2 

D ietary energy levels X 2 Target w e igh ts  X 7 Replicates; Random ly allocated). A  second tria l w as conducted to  s tudy the 

e ffec ts  o f the  same diets presented in e ither the pelleted or loose fo rm  on the  accum ulation and com position  o f fa tty  acids 

in the SCF o f w ethers (2 Breeds X 2 D ietary energy levels X 2 D ietary form s X 7 Replicates; Randomly a llocated). A third 

tria l w as conducted to  s tu d y  some physiological param eters (ruminal pH, vo la tile  fa tty  acids (VFA) in the  rumen and the 

concentra tions o f free fa t ty  acids (FFA), VFA, glucose, insulin and glucagon in plasma) associated w ith  the altered fa* 

synthesis (2 Breeds X 2 D ietary energy levels X 7 Replicates; Random ly allocated).

Subcutaneous fa t, roasted M . lon g iss im u s d o rs i (L1-L6) and feed samples w ere obtained (W ebb e t  a l., 1994) and stored 

at -2 0 °C  fo r subsequent lipid e x trac tion  w ith  ch lo ro form :m ethano l (2 :1 ; v /v) (Folch e t a ! . ,  1957; W ays & Hanahan, 1964-)- 

Fatty acids w ere expressed in both norm alised (molar proportion) and gravim etric  (g/1 OOg o f fresh tissue) fo rm ats  (Slover 

& Lanza, 1979; Huerta-Leidenz e t  a l. ,  1993). The fa t p igm ents w ere extracted (K irton e t  a/., 1975) and the  absorbancy 

o f each frac tion  measured (Kruggel e t  a l. ,  1982). Lutein concen tra tions were determ ined by using Beer's Law  equation. 

Blood samples w ere collected (30 min preprandially and 30 , 60, 90 , 150 and 210  min postprandia lly) by means o f an 

indw elling  catheter in the V. ju g u la riu s . The sensory characteris tics (aroma, ju ic iness, flavour and overall acceptab ility) 

the  m eat (M . lon g iss im u s dorsi, L1-L6) and quality  o f the SCF w ere tested by a tra ined sensory panel. The contribution 

o f fa t p igm ents (lutein) to  the accep tab ility  o f the meat w as evaluated.

Results and C onclutions

The am ount o f fa t and concen tra tion  o f FA in adipocytes w ere found to  be d irectly  dependent on the  live w e ig h t (P< 0 .0 5 ) 

and m a tu rity  (P < 0 .0 5 ) o f rum inants, w h ile  the profile (m olar% ) o f FA deposited w as determ ined prim arily by the diet 

(P < 0 .0 5 ). The concentra tions o f FA increased w ith  increasing live w e ig h t (P < 0 .0 5 ) and d iffered betw een breeds 

(P < 0 .0 5 ). Greater concen tra tions o f FA (P <  0 .0 5 ) w ere deposited in w ethers fed d iets in the loose fo rm  as opposed to 

the pelleted fo rm , m ainly due to  d iffe rences in the  accum ulation o f m ono-unsaturated FA (P < 0 .0 5 ) rather than polV 

unsaturated FA. D ietary presentation influenced the  residence period and subsequent accum ulation o f triacy lg lycero ls  a n d  

lu te in in the adipocytes w h ich  m ay resu lt in low er scores fo r fa t co lour and quality. It appears th a t a t least a m inim um  leve ' 

o f the  xanthophy ll p igm ent lu te in is required to  produce the typ ica l lamb or m utton  arom a. Both d ie ta ry fac to rs  and breed 

influenced the sensory characteris tics  o f lamb, th rough influences on the proportions and concentra tions o f FA in the SCF-
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Carcass fatness and the  th ickness o f the  SCF con tribu ted  substantia lly  to  the sensory characteris tics and cooking losses 

of lam b. D ietary tre a tm e n t s ig n ifica n tly  influenced (P < 0 .0 1 )  the balance betw een saturated and unsaturated FA in the  

subcutaneous fa t. This s h ift w as no t related to  the proportions o f FA in the  plasm a. D iet in fluenced the rum inal pH 

(P < 0 .0 1 ) and w as related to  a s h ift in the end-products o f rum inal fe rm enta tion  (P < 0 .0 5 ). D ietary trea tm ents did no t 

s ignificantly a ffe c t the  concen tra tions o f VFA in the plasm a, bu t varia tions w ere observed over tim e (pre- o r postprandia lly). 

The results suggest th a t insulin plays a particu la rly  im portan t role in the  de novo synthesis and deposition o f FA in the  SCF 

of rum inants (P < 0 .0 5 ), and may be related to  the  s h ift in the com position  o f FA in the  SCF.
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