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INTr°duction

f la
CnVest iq a to S f -be?f J i s J nf1uenced by numerous fa c to rs  (P a t te rs o n ,  1975). P re -s la u g h te r  fa c to rs  which have been 
D-^äminatir, ln c j u° e breed, age, sex, feed and fa tn e s s ,  w h i le  p o s t -s la u g h te r  fa c to rs  inc lude  ag ing ,  m ic ro b ia l  
Vni ®nd lamk’ s * ° r ?9e and cooking procedures. There is  cons id e rab le  evidence th a t  v o l a t i l e s  from lean beef,  
t1' * t 1 ies in  i c° n ,u 1“ u te  an id e n t i c a l  meaty f l a v o r  and t h a t  species f l a v o r  d i f fe re n c e s  can be a t t r ib u t e d  to 

r ied a n t a t  (h o rn s te in  and Crowe, 1964; Wasserman and S p i n e l l i ,  1972). Watanabe and Sato (1971) have ideo 
in number o f  v o l a t i l e  compounds assoc ia ted  w i th  f l a v o r  o f  beef f a t .

na^r,00^  method in  the Un ited  S tates o f  producing beef f o r  use as steaks and roas ts  c on s is ts  o f  a f i n a l  
Pldi n t s h 10d d ry  ^ob us^n? p r i n c i p a l l y  a g ra in  d i e t .  A v a r i e t y  o f  g ra in s  are used and on ly  r a r e ly  do 

l y d fo r  b p e ° U b f ' av? r  a n ’ se which can be a t t r i b u t e d  to  d i e t .  However, pasture and fo rage crops are e x te n s iv e ly  
)a® C0l>iposit- proc luct 'l' on and t h e i r  use w i l l  l i k e l y  inc rease in  the  fu tu r e  due to  co m p e t i t iv e  uses f o r  feed g ra in s .  

d et al i n  f ° r a 9es has been repo r ted  to  cause f l a v o r  v a r i a t io n  in  lamb, o f te n  o f  an adverse nature (Shor-
$CLl®'~baTi* Park e t  a l_ . , 1972 a ,  b ) .  W es te r l ing  and Hedrick (1979) repo r ted  t h a t  f l a v o r  o f  beef from

cu re - fe d  animals was less  d e s i ra b le  than th a t  from g r a in - f e d  an imals.

'J|"e-feriVe bbe Prese,) f  i n v e s t ig a t io n  was to  i d e n t i f y  and compare v o l a t i l e  compounds in  the 
c a t t l e  and g r a in - fe d  c a t t l e  t h a t  may be assoc ia ted  w i th  the f l a v o r  o f  cooked steaks

f a t  from fescue 
and roa s ts .

a? x
in̂bureŝ ere s t ec r  ca lves  (average w e igh t  app rox im a te ly  225 kg) were ob ta ined  in  October and grazed on w in te r
J 9 f  U * S U n n l  p m o n f  O il WIT +■ h  . U   1 . . — 1 J  A * 1 Tl   . .  ______  J .  J 1 . ,  1 i  . in  I . i f t i  i-l -5 T W I IV* 

RlALs and METHODS

, cef or d s tee , _____ a_ ___ 3>iv _ri___ _ „ a/ ______ ... ____
tjjj ttle W in tPPl-emented W1th  hay, corn and soybean meal u n t i l  m id - A p r i l .  The average d a i l y  l i v e  we igh t  ga in  du r -  
bv ^tNientc t e r i n 9 phase was 0 .2  to  0 .3  kg. A f t e r  the w in te r in g  phase n ine  animals were assigned to  each o f  th ree  
. jh . .  as f n i i n u c .  m  „ , - 4.—  .. — — /o \  ^ -------- — 4—  -  ---------- -•— 4. - 1 .. o m0nths fo l low ed

f o r  s ix  months
_____  .  p ro te in  supplement in  d ry  l o t  f o r  approx im ate ly  th ree  months. The animals

Werpt6 red  ab bbe con c lus ion  o f  the above descr ibed t rea tm e n ts .  The average carcass we ights and q u a l i t y  
. e as fo l l o w s :  Treatment 1, 148 kg and S tandard - ;  Treatment 2, 280 kg and Good+; and Treatment 3,285 kg

gy "- I I ■» -  1 ----------  -------  “  ■ — y  • m i  u t i  u i ic  w i l l  c c  l i 11 y  p i i u o t  H i n t  u i i  i m u i j  r v t i t  uw  j  ■ 3 1 ^ «  “

l i b i t  p° i i ° w s : . 0  ) fescue pas tu re  f o r  s i x  months, (2) fescue pasture  f o r  approx im ate ly  3 m 
g ra in  w h i le  on fescue pas tu re  f o r  approx im ate ly  5 months and (3) fescue pasture 

Sf'arf ^aualTk'“ ^ ^ ! ! ! !  corn g ra in  and p ro te in  supplement in  d ry  l o t  f o r  approx im ate ly  th ree  months., au9h t 
ahq -
the 4 °d+

top r ’ Carcasses were aged a t  3°C f o r  10 days. Steaks from the s h o r t  l o i n  (2 .5  cm t h i c k )  and roasts
Vph j* ( Semimpr,ihrann<;i]<; miiQrlpI uipy>p ncoH concnri/ analx/cpc ^uhrntanpnu<; aHinn<;p ti<;<;iip <;amn1

from
Subcutaneous adipose t is s u e  samples werern°vecl f°^nd ( semimembranosus muscle) were used f o r  sensory analyses, 

the ] m tbe s h o r t  t o i  ns and l a t e r  analyzed f o r  v o l a t i l e  compounds.

?oSfltea^s were cooked to  an in te r n a l  temperature o f  70°C in  a 177°C oven. The top round roasts  were 
41] ts ( ai) in te r n a l  temperature o f  70°C in  a 149°C oyen. Samples o f  the steaks ( long iss im us muscle) and 

^Cc6p^-UJ26mbrano£us_ muscle) were presented to  a s i x  member sensory panel and eva luated f o r  f l a v o r  and over-  
h i l i t y  us ing  an e ig h t  p o in t  sca le  ( l-ex trem ety~T indes ira b ie  to  8 -ex trem e ly  d e s i r a b le ) .

h>y,Pai“ati0
SririJ Eea|,p °E the adipose t is s u e  samples from the s h o r t  l o in s  in vo lved  m e l t ing  the samples a t  177°C in  covered 
dir- e<d m i l l? *  The melted f a t  was then placed in  t i g h t l y  capped t e s t  tubes and held f rozen u n t i l  analyzed. S ix  

Sarnm • ram samples o f  beef f a t  were analyzed by g a s - l i q u id  chromatography-mass spec trom etry ,  us ing a 
^O o^ect  1ng Procedure (Legendre e t  a l . ,  1979). The v o l a t i l e s  from the beef f a t  were removed by hea t ing  in  
|o J °0  „ ^ a m p l e r  f o r  20 m inutes a t  18Ü*C fo l low e d  by g a s - l iq u id  chromatography on 7% Poly MPE on Tenax GC 
''ll Pe 9as-?-‘ .D e te c t ion  was by a Hewle tt-Packard quadropole mass spectrom eter (Model No. 5930-A) in te r fa c e d  
. Q'-hef, n 11 qu id chromatograph w i th  a s i l i c o n e  membrane sep a ra to r .  The data system was a Incos /F inn igan  2300.

!j"s JljMl

«"iwvwyi upn 11 1 111 a 01 1 Ituiic iiicmui anc jupui c* 1 ■ ...w---- \

ocedures were the same as those descr ibed by Legendre ejt al_. (1979).

discussion

ih?1"6 pro ConiPounds i d e n t i f i e d  from subcutaneous f a t  samples o f  beef produced on the th ree  n u t r i t i o n a l  r e g i -  
t 5(J • r p;, R e n ted  in  F igures 1, 2 and 3 and Table 1. M o lecu la r  s t r u c tu r a l  assignment o f  each compound was done 
S ] 1" fa t  l t l 0 n  o f  the f ragm en ta t ion  pa t te rn s  o f  the mass spe c t ra .  E s s e n t ia l l y  the same compounds were i d e n t i -  
N s > l a t i i  1°m animals  on a l l  th ree  n u t r i t i o n a l  t rea tm en ts .  However, major d i f fe re n c e s  were observed in  the 

tu GS (Table 2 ) .  Fat from fescue- fed  animals conta ined more t o t a l  v o l a t i l e s  than d id  e i t h e r  o f  the 
D rece ive d  ad l i b i t u m  g ra in  d i e t s .  Whereas, f a t  from the animals th a t  rece ived g r a in ad_ 1 ibjijtum 

stu re  con ta ined  s l i g h t l y  more t o t a l  v o l a t i l e s  than d id  animals t h a t  rece ived g ra in  ad_ l j b i t u r n  in  dry. - . i g h t l y

Ill }«*> pa
3 f l a v o r  scores o f  l o i n  steaks and round roas ts  from the th ree  n u t r i t i o n a l  t rea tm ents  are presented 

V a sUbc„i.The sensory panel eva luated the lean and no t  subcutaneous f a t  per se. However, du r ing  cookery some 
'fed ,  arieous f a t  would have been t ra n s lo c a te d  th roughou t the lean . Both steak and ro a s t  samples from the 

i ? t y es obs ma1 s were scored less  d e s i ra b le  (P<.05) than samples from e i t h e r  o f  the o th e r  two t rea tm en ts .  D i f -  
* ^ C% o u n a Ved by the sensory Panel appear to  be r e la te d  to  the d i f fe re n c e s  in  t o t a l  v o l a t i l e s ,  and p a r t i c u -  

l'e upqp ? numbered 23 through 36, determined by the a n a ly t i c a l  method. Compounds l i k e l y  resp on s ib le  f o r  
S l ra b le  f l a v o r  and aroma in c lu d e  methyl benzaldehyde (2 4 ) ,  napthalene ( 27 ) ,  2 .4 -decad iena l (2 8 ) ,

*io
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and octadecane ( p a r t  o f  peak 34).

The c h a r a c t e r i s t i c  f l a v o r  o f  lean samples from the fescu e - fed  aniamls was descr ibed as grassy ,  b i t t e r  and c°w 
l i k e .  F lavo r  and aroma o f  cooked f a t  was much more in tense  and more undes irab le  than th a t  o f  the lean .

F igure  1, V o l a t i l e  compounds from subcutaneous f a t  o f  fescue p a s tu re - fe d  c a t t l e .
(See Table 1 f o r  nomenclature o f  compounds correspond ing to  numbers on 
peaks).

F igure 2. V o l a t i l e  compounds from subcutaneous f a t  o f  c a t t l e  fed g ra in  ad l i b i t u m
on fescue p a s tu re .  (See Table 1 f o r  nomenclature o f  compounds correspond' 
ing  to  numbers on peaks).
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F igure  3. V o l a t i l e  compounds from subcutaneous f a t  o f  c a t t l e  tea g ra in  aa im i tu m  in
dry  l o t  f o l l o w in g  fescue pas tu re .  (See Table 1 f o r  nomenclature o f  compounds 
correspond ing to  numbers on peaks).

V  l
> < •  COMPOUNDS FROM BEEF FAT 

^ P n d  M0 a
1U- Compound name

Acetaldehyde
Pentane
Acetone
Trimethyl amine
Propanal
Methylene chloride
Acetic acid
Hexane
Butanal
Chloroform
Benzene
Heptane
Pentanal
Methyl methacrolate
Octane
Toluene
Hexanal
Nonane
Heptanal
Dimethylpyrazine 
Octanal
Dichlorobenzene 
Nonanal
Methyl benzaldehyde
Unknown
Naphthalene
2.4 decadienal
Undecane

'M e thy l-4 -he p ten -3 -on e  
Y - la c to ne  

C-l2-methyl ketone 
Octadecane 
A-^Decalactone 
U ie th y lp h th a la te  
A-Dodecal actone

Table 2. CONCENTRATION OF VOLATILES FROM FAT OF CATTLE ON DIFFERENT 
NUTRITIONAL REGIMENS.

V o l a t i l e  c o n c e n tra t io n 3
N u t r i t i o n a l
t rea tm en t

Animal
number Tota l

Peak
1100 scan

Peaks
800-1000 scan

Fescue pasture 79 1002.9 147.2 63.3

57 1565.2 133.8 94.1

32 1864.5 136.0 103.0

Avg. 1477.5 139.0 86.8

Grain ad l i b i t u m 82 801.0 35.5 50.0
on fescue pasture

112 811.0 33.2 69.9

128 1015.0 34.8 67.2

Avg. 875.7 “ 34.5 62.4

Fescue pasture 59 855.0 26.8 57.0

f o l 1 owed by 
ad l i b i t u m 44 849.0 20.2 37.0

g ra in  in  dry l o t
65 722.0 38.5 45.5

Avg. 825.3 ro oo cn 46.5

E s t im a t i o n  o f  v o l a t i l e  con c e n tra t io n  ob ta ined by we igh ing s e lec ted  peaks 
from chromatograms (F igures 1, 2 and 3 ) .

Table 1. COMPOUNDS FROM BEEF FAT ( c o n t . )  

Compound No.a Compound name

37 A -Tetradeca lactone
38 A-Hexadecalactone
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Table 3. MEAN SENSORY PANEL FLAVOR SCORES OF LOIN STEAKS AND ROUND ROASTS AS INFLUENCED BY NUTRITIONAL
REGIMEN.

N u t r i t i o n a l F lavo r  scores3
trea tm ent Steaks Roasts

Fescue pasture 5 .07b 5.21b

Grain ad l i b i t u m  on fescue pasture 6.21c 6 .20C

Fescue pas tu re  fo l lo w e d  by ad l i b i t u m  
g ra in  in  dry  l o t

6 .48d 6 .1 7C

aRange o f  scores :  1, ex trem e ly  undes irab le  to  8, ex trem e ly  d e s i ra b le .  
Number o f  animals  represented by each va lue was 27.

b , c , d Mean values bear ing  d i f f e r e n t  s u p e rs c r ip ts  w i t h in  the same column are s i g n i f i c a n t l y  
(P<.05) d i f f e r e n t .

SUMMARY AND CONCLUSIONS

Subcutaneous f a t  samples from the l o i n  o f  s te e rs  from th re e  n u t r i t i o n a l  t re a tm e n ts ,  fescue pas tu re ,  
g ra in  on fescue p a s tu re ,  and ad l i b i t u m  g ra in  in  dry  l o t  were analyzed f o r  v o l a t i l e  compounds. Qua] c
the  compounds were e s s e n t i a l l y  the same f o r  the th ree  t rea tm e n ts .  Q u a n t i t a t i v e l y ,  more t o t a l  v o l a t i l e s  flf  
p resen t in  the f a t  o f  fescu e - fed  animals  and le a s t  f o r  the two g r a in - fe d  t rea tm e n ts .  Sensory panel scor_^ed 
l o i n  steaks and round ro a s ts  p a r a l le le d  q u a n t i t a t i v e  v o l a t i l e s ,  being le a s t  d e s i ra b le  f o r  fescue pasture- 
animals  and most d e s i ra b le  f o r  g r a in - f e d  an im a ls .  Tota l v o l a t i l e s  and c e r t a in  h igh  m o lecu la r  we igh t  comp 
appear to  be assoc ia ted  w i th  the less  d e s i ra b le  f l a v o r  o f  meat from the fescu e - fed  an im a ls .
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