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INTRODUCTION

The

ipe F1 .

]West?vor of beef is influenced by numerous factors (Patterson, 1975). Pre-slaughter factors which have been
tnty 1§at€d include breed, age, sex, feed and fatness, while post-slaughter factors include aging, microbial
Mr annocion, storage and cooking procedures. There is considerable evidence that volatiles from lean beef,

a - . .
{mati?g lamb contribute an identical meaty flavor and that species flavor differences can be attributed to
'figg 5o 10 fat (Hornstein and Crowe, 1964; Wasserman and Spinelli, 1972). Watanabe and Sato (1971) have iden-

& number of volatile compounds associated with flavor of beef fat.

& trads .

?“hhég]t‘°”§1 method in the United States of producing beef for use as steaks and roasts consists of a final
fmmain% Period in dry lot using principally a grain diet. A variety of grains are used and only rarely do_

T$d fop E about f]avqr arise which can be attributed to diet. However, pasture and forage crops are extensively
1 ecomp €ef production and their use will Tikely increase in the future due to competitive uses for feed grains.
ahd 031t10n of forages has been reported to cause flavor variation in lamb, often of an adverse nature (Shor‘-
Seyg= 1., 1970; Park et al., 1972 a, b). Westerling and Hedrick (1979) reported that flavor of beef from

asture-fed animaTs was less desirable than that from grain-fed animals.

[
0b .
p“tUrifit‘Ve of the present investigation was to identify and compare volatile compounds in the fat from fescue
®d cattle and grain-fed cattle that may be associated with the flavor of cooked steaks and roasts.

TER
h ALS AND METHODS

gUs X .
??tur Hereford steer calves (average weight approximately 225 kg) were obtained in October and grazed on winter
tyd the . >UPPlemented with hay, corn and soybean meal until mid-April. The average daily live weight gain dur-

“au% Intering phase was 0.2 to 0.3 kg. After the wintering phase nine animals were assigned to each of three
md$!11b? as follows: (1) fescue pasture for six months, (2) fescue pasture for approximately 3 months fol]owe@
by, U@H*EEEE_Can grain while on fescue pasture for approximately 5 months and (3) fescue pasture for six months
%GES au~ﬁ~1191§gm,corn grain and protein supplement in dry lot for approximately three months. The animals
andes eg tered at the conclusion of the above described treatments. The average carcass weights and qua];ty :
WdG°0d+ € as follows: Treatment 1, 148 kg and Standard-; Treatment 2, 280 kg and Good+; and Treatment 3,285 kg
@e 0 pa Carcasses were aged at 3°C for 10 days. Steaks from the short loin (2.5 cm‘thick).and roasts from
%Ved ound (semimermbranosus muscle) were used for sensory analyses. Subcutaneous adipose tissue samples were

The "on the short Toins and later analyzed for volatile compounds.

Cgny, |01

Nghd ?osteaks were cooked to an internal temperature of 70°C in a 177°C oven. The top round roasts were

ﬂHStS(S AN internal temperature of 70°C in a 149°C oven. Samples of the steaks (longissimus muscle) and
%ceﬁgmlmgmgﬁgﬂg§g§ muscle) were presented to a six_member sensory panel and evaluated for flavor and over-

p%p DTTity using an eight point scale (1-extremely Uundesirable to 8-extremely desirable).

DS’r dl"at.i - e J

hmszeaﬁn of the adipose tissue samples from the short loins involved melting the samples at 177°C in covered

G 8 psorSe  The melted fat was then placed in tightly capped test tubes and held frozen until analyzed. Six

r‘ m‘ i . . -
t%eCtSa]]]!gram samples of beef fat were analyzed by gas-liquid chromatography-mass spectrometry, using a

(%\“re Pling procedure (Legendre et al., 1979). The volatiles from the beef fat were removed by hea;ing in
) JOU megﬁampler for 20 minutes at 180°C followed by gas-liquid chromatography on 7% Poly EPE on Tenax GC ;
) heg ). Detection was by a Hewlett-Packard quadropole mass spectrometer (Model No. 5930-A) interface

Oum$8\]iq“id chromatograph with a silicone membrane separator. The data system was a Incos/Finnigan 2300.
E&“Tg "Ocedures were the same as those described by Legendre et al. (1979).
A
he N0 DISCussIoN
m@ngvo] )

by, ar o = i i fi f beef produced on the three nutritional regi-
IR Mpounds identified from subcutaneous fat samples of beef p : f
A ”Wer prese"ted in Figures 1, 2 and 3 and Table 1. Molecular structural assignment of each compound was done

e . - . 3 _
t°d r‘etaﬁOH of the fragmentation patterns of the mass spectra. Essentially the same compounds were identi

ta ]‘n fa . - .
b, Y0]44+:170M animals on all three nutritional treatments. However, major differences were observed in the
ﬂtm at]]e

Q . . .
] Ent S (Table 2). Fat from fescue-fed animals contained more total volatiles than did either of the
l%f%cues that received ad 1ibitum grain diets. Whereas, fat from the animals that received grzl?.%g{llp%gg%%y
Y, Sture contained sTightly more total volatiles than did animals that received grain ad 1ibitum )
N
Iy QY‘y
Qf{amepgne] flavor scores of loin steaks and round roasts from the three nutritional treatments are presenfed
f%uesubc € sensory panel evaluated the lean and not subcutaneous fat per se. However, during cookery some
]% s\fed ut@”QOUS fat would have been translocated throughout the lean. Both steak and roast samples from the
ﬁerESObaHIma]s were scored less desirable (P<.05) than samples from either of the other two treatments. Dif-
hemocom Seryeq by the sensory panel appear to be related to the differences in total vq]at11es, and‘part1cu-
S numbered 23 through 36, determined by the analytical method. Compounds likely responsible for

Poy
n
€Sirable flavor and aroma include methyl benzaldehyde (24), napthalene (27), 2.4-decadienal (28),

® Ung
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and octadecane (part of peak 34).

The characteristic flavor of lean samples from the fescue-fed aniamls was described as grassy, bitter and cow”

like.

Flavor and aroma of cooked fat was much more intense and more undesirable than that of the Tean.
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Figure 1. Volatile compounds from subcutaneous fat of fescue pasture-fed cattle.

(See Table 1 for nomenclature of compounds corresponding to numbers on

peaks).

83.17 T ¥
n
12 23

RELATIVE ION CURRENT
A

T T v T J o J ¥ J b L\

200 400 600 800 1000 1200 1400 1600 SCAN

7:00 14:00 21:00 28:00 35:00 42:00 49:00 56:00 TIME
Figure 2. Volatile compounds from subcutaneous fat of cattle fed grain ad 1ibitum

on fescue pasture. (See Table 1 for nomenclature of compounds correspond-

ing to numbers on peaks).
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Figure 3. Volatile compounds from subcutaneous fat of cattle tea grain aa 11pitum 1n

(See Table 1 for nomenclature of compounds

corresponding to numbers on peaks).

&1
* COMPOUNDS FROM BEEF FAT

OO ND OIS WO —

0
mDOUnd NO X a

Compound name

Acetaldehyde
Pentane

Acetone
Trimethylamine
Propanal

Methylene chloride
Acetic acid

Hexane

Butanal

Chloroform

Benzene

Heptane

Pentanal

Methyl methacrolate
Octane

Toluene

Hexanal

Nonane

Heptanal
Dimethy1pyrazine
Octanal
Dichlorobenzene
Nonanal

Methyl benzaldehyde
Unknown
Naphthalene

2,4 decadienal
Undecane

4~methy1—4-hepten-3-one

Y-lactone

C-12-methyl ketone

Octadecane
A-Decalactone
Diethylphthalate
A-Dodecalactone

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

Nutritional Animal Peak Peaks
treatment number Total 1100 scan 800-1000 scan

Fescue pasture 79 1002.9 1472 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 1ibitum 82 801.0 3585 50.0

fi t

A S 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 26.8 570

followed by

ad 1ibitum 44 849.0 20,2 37.0

grain n-ery, Tot 65 722.0 38.5 45.5

Avg. 825.3 28.5 46.5

Arstimation of volatile concentration obtained by weighing selected peaks
from chromatograms (Figures 1, 2 and 3

Table 1. COMPOUNDS FROM BEEF FAT (cont.)
Compound name

Compound No.?

37 A-Tetradecalactone
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.

Nutritional Flavor scores®

treatment Steaks Roasts
Fescue pasture 5.07b 5.21b
Grain ad 1ibitum on fescue pasture 6.21% 6.20°
Fescue pasture followed by ad 1ibitum 6.48d 6.17¢

grain in dry lot

aRange of scores: 1, extremely undesirable to 8, extremely desirable.
Number of animals represented by each value was 27.

b’C’dMean values bearing different superscripts within the same column are significantly
(P<.05) different.

SUMMARY AND CONCLUSIONS
iUl
Subcutaneous fat samples from the loin of steers from three nutritional treatments, fescue pasture, ad llggﬁf

grain on fescue pasture, and ad libitum grain in dry Tot were analyzed for volatile compounds. Qua17€ht;:re

the compounds were essentially the same for the three treatments. Quantitatively, more total volatiles of
present in the fat of fescue-fed animals and least for the two grain-fed treatments. Sensory panel SCorefed
loin steaks and round roasts paralleled quantitative volatiles, being least desirable for fescue pasture'ounﬁ
animals and most desirable for grain-fed animals. Total volatiles and certain high molecular weight comp
appear to be associated with the less desirable flavor of meat from the fescue-fed animals.
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