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Abstract In order to investigate the fatty acid composition in various dept fats of
fattened Japanese Black and Holstein streers, three animals of each breeds were managed
under a similar back condition from rearing to finishing. Thirteen different depot fats
were sampled from the steers to compare their fatty acid composition. There were no
statistical differences in the fatty acid composition of various depot fats between the two
breeds. However, the depot fats of fattened Japanese Black steers contained more
unsaturated fatty acids than those of fattened Holstein steers, The brisket fat in the
two breeds contained more unsaturated fatty acids than other fats. With the two
breeds, the total amount of unsaturated fatty acids tended to be larger in the outer parts
than in the inner parts of the animals’ bodies. There seems to be a breed difference
for total amount of unsaturated fatty acids between the depot fats of the Japanese Black
and those of IHolstein steers. Jbn. J. Zootech. Sci., 54 (8): 470-475, 1983

A number of studies have been conducted on the fatty acid composition of depot
fats in various cattle!™'®. There are a number of factors which affect the fatty acid
composition of depot fats in cattle, such as age, stage of fattening, diet, season,
breed, sex and location. Yet relatively little information has been obtained on fatty
acid composition of various depot fats in fattened Japanese Black and Holstein steers,
except for a few reports®+19),

The present research was intended to compare the fatty acid composition of vari-
ous depot fats in Japanese Black and Holstein steers, which were managed under
similar feeding conditions from rearing to finishing, because the effect of feeding
regime'® on fatty acid composition of depot fats is well known.

Materials and Methods

Three fattened Japanese Black and three Holstein steers were used to determine
the fatty acid composition of various depot fats. These animals were grazed on hill
pasture during rearing period and then fattened approximately one year in a house, fed
concentrates (conventional fattening) and roughages ad libitum. Average slaughter
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weight and age of the Japanese Black were 489.0-17.4 kg and 731.0+25.0 days,
and those of the Holstein steers were 556.3+65.8 kg and 753.0+13.0 days, respec-
tively.

The samples for tatty acid determination were taken from the various parts of
carcasses of the two breeds. The samplings were made at the following sites: kidney
fat-inside and outside of the kidney knob, channel fat-from a point situated half way
along the line jointing the cranial tip of the pubis, thoracic fat-dorsal to the 5-6
sternebrae, cod fat-3-4 cm from the ventral border of M. cutarneous trunci on a horizontal
line to the cranial tip of the os pubis at its symphysis, brisket-from the point situated
on a horizontal line through the junction of the first and second sternebrae adjacent
to the ventral midline, crop fat-on a horizontal line passing through the 15 cm from the
dorsal edge of the tuber ischi, loin-opposite the midpoint of the centrum of the second
lumber vertebrae and intermuscular fat from the thorax. Omentum and mesenteric fatty
tissues were obtained immediately after slaughter. The fatty acid determination of
these depot fats was carried out as described in a previous paper'”.

Results and Discussion

1. Effect of location:

Fatty acid composition of various depot fats of the Japanese Black and Holstein
steers is shown in Table 1 and 2. There were no quantitative difference in composi-
tion of the fatty acids in the various depot fats of the two breeds. The sum of the
major fatty acids (C16:0, C16:1, C18:0 and C18:1) was approximately 90% of the
total fatty acids in the two breeds.

In both breeds, the total amount of unsaturated fatty acid was highest in the
brisket fat among the various depot fats: for instance, the brisket fat of Japanese
Black steers contained as high as 8.5% of C16:1. Nirsson and Noren” noted that
the concentration of C16:1 was below 5% in brisket fat. From these points, the
brisket fat was considered to be a slightly different depot fat for fatty acid composi-
tion. Beef brisket fats have been found to differ from other depot fats for acid
composition” and for moisture content?®’.

In the two breeds, the external location fats, brisket, loin, round and thoracic
fats had more total unsaturated fatty acids than the internal location fats, omentum,
rib, messentric, channel, kidney and heart fats. The order of percentages of total
unsaturated fatty acids in variuos depot fats was slightly different between the two
breeds. The total amount of the unsaturated fatty acids in the Japanese Black
steers ranged from 46.4 to 65.5 percent among the various depot tats, while those in
Holstein steers were from 41.7 to 60.8 percent, These ranges in the two breeds
showed a similar difference of approximately 20%.

As mentioned above, there was a tendency to decrease in total unsaturated fatty
acids from external to internal depot fats in the two breeds. This observation is in
agreement with the works reported by may researchers®+%®  Although a little

471



Ozutsumi, Kawanisul, Ito and Yamazak]

(% "I PpaInsedw spioe A33eJ [ Jo o8ejuaoiad e se possaardxo ole SIUIIUOY proe Aijey

9°¢F 9°gF 1'0F ZOF C€F P»'CF Z0OF €O0F 91F ¢0F 10F ¢GO0F COF S F uean
6 €S 1°9% 80 €T ¥ 'Sv 181 60 ¥l 6°C 9 et ¥ 0 80 LT sjodap 1y
¥ 9y 9'es L0 gz ¥ 6e S v Z°0 81 6°C e ¥ 0 ¥0 Lz 3eaH
9Ly ¥ es L0 1°C ¥y 9 ¥ 90 vl gz S 'eT £°0 ¥'0 9z apisino Aaupryf
7 8% 918 L0 0c 6°1% ¥ e L0 gl LT L’et €0 70 LT apisur Aaupry
0 "6F or1e 90 61 v Ty L°1e 80 STl 6°¢ LvZ ¥ 0 ¥0 LT [puuey)
018 0 6¥ L0 £°C 1'% 172 20 ¥l 8T g°zce €70 S0 9°C OLITUISIAL
18 £ '8t L0 i %% €61 80 91 ¥R o 44 €0 90 8°¢ Gty
9 ¢S boLy 60 2°C GGy 0-1¢ Z°0 [ 8°C g-ee €0 70 (44 umjusw(
8 %S Z 'Sy 60 1T S 9% [ Al 80 €1 9'e L°et ¥ 0 80 L°C. Iernosnuiasiu]
G 68 S Py 60 v'C Z°9¥% ¥ "ol 60 1 [ €% Y0 01 o'e pPoD
6798 eV 80 ¥ L8y Z 91 6°0 el g'e Z°ec £°0 90 A4 JI0BRIOU T,
g 09 S 68 80 €T £ 08 L1 [ 11 1°G L4 ¥ 0 Tl 6°C puncy
609 1768 o1 zC JANS4 011 a1 Z'1 9°'q 8 'eC ¥ 0 ¥l 6°C uorg
S g9 4% 80 ST S "0g 1°Z el L0 §'8 G ee €0 1C 6°'C jeoystIg

poleImiusan  PRITUES gig10 281D 18I0 0¢8I0 ILID 0:L1D T:91D 091D 0:61D [:FID 0:%10 - esd
[elo0L [e301 p1oe Apeq

s132)s qor]g asauede[ pauajle] Jo sje} j0dop snollea ur uorpsodwod ploe A13e] ‘I 2;qn L

472



Fatty Acid Composition in Depot Fats

(% "1p) peinseawr spioe £13e) |1 Jo 98ejusdiad B se passaadxo oie sjUluod proe £ijeq

¥ 9T ¥ 9F 1'0F €0F $%F e9F 2O0OF ZO0F £1F 0'1F 1OF ¥O0OF FOF QS F uespy
0 8% 0°z8 ¢0 Lz 10y ¥°12 L°0 gl 6°¢ 9%z 0 6°0 g°¢ sjodap 1Y
L1 £°8g 9°0 8z %8 g'8C G0 L 672 8%z 50 g0 8z 1esy
g1y 8§ L0 L z'we T8 S0 gl 8z gez 50 90 e apisino Aaupry
L1 €88 g0 ze g6 1€t 970 L 0e 0%z ¥0 9°0 ge apISUl £2UpLY
S 'bh g-gg g0 67 0°26 §% S0 71 0'e 09z 80 L0 re ouuRYyD
L0y €68 770 9°Z 0'%¢  gT €0 91 8z 272z v ¢ 9z OLIJUSSIP
6 ¥ 1sg g0 8 €8  8'€ 90 el e 62 50 L0 0% ary
¥ "Gh 948 L0 z'e £Zy 9%l 80 91 vg 9'¢z  c0 80 9 wnjuawQ
1°gg 6°9% g0 9 s'ev 97T 80 ¥l 9% €ve  ¥0 11 ze IR[NOSNIUISI]
g°18 L°8¥ g0 £z 0y e'8 60 e vy 6%  ¥0 11 9°¢ poDd
g 9% '8 g0 6°C I'ge  ¥¥C 90 g1 g'e T A ) 9°0 8z JtoRION T,
R ¢ bh g0 1z 8% G'El 0 81 6°¢ z'gz  v0 z°1 9 punoy
998 v ey g0 I 1'gb 1el 071 A 9°g 162 ¥0 9°1 9°g utog
809 Z°68 9°0 9 L'gy 90l  0°1 11 ¥°9 eve  ¥0 91 8z joysLIg
T
vou_mmww%w:: wvwww%rw.mm €8I0 281D 1:8ID 0:810 T:L1D O0:21D T:91D 0910 0:S1D TI%ID 0:%1D .!MQ rodd

proe Ayeg

SI991S UIRIS[OH Ppausilel jo sie] jodop snotiea ur uornsodwod proe £1i3ey

‘g 1971

473



Ozutsumi, Kawanisui, ITo and Yamazaki

difference was shown in the kidney fat, inside kidney fat had more total unsaturated
fatty acids than outside kidney fat.

ApacHI et al.'® pointed out that the differences in the amount of unsaturated fatty
acids in various depot fats seem to arise from the conentration of C18:0. They also
pointed out that the difference in fatty acid composition between internal and external
location of depot fats may reflect the temperature gradient from internal to external
portions of the animal’s body and physiological properties of the animal'®,

2. Effect of breed

Each depot fat of the Holstein steers tended to have a larger amount of total
saturated fatty acids than that of the Japanese Black steers, although no statistical
difference in each corresponding depot fats in the two breeds was shown. On the
contrary, the Japanese Black steers had more total unsaturated fatty acids than the
Holstein steers in spite of the same feeding system during the fattening period.

The fatty acid composition of depot fats is influenced by diet, feeding of concen-
trates especially increases C 18:1 during the fattening period, as reported by many
investigators~11-1415), The relative concentrations of C16:0 and C18:1 in depot fats
were influenced by the diet and season”™. The Japanese Black steers had more car-
cass fat weight than the Holstein steers at the same age (K. OzuTsumi, unpublished
data). There is a clear difference in maturing type.

Leat'® reported that fatter animals had more unsaturated fatty acids in their de-
pot fats. GirLis et al.'® also reported that there were variations in fatty acid com-
position in extractable fat and differences in unsaturated/saturated faty acid ratio
among breeds within several species. They assumed that genetic influences produced
variations in the physiological growth rate which resulted in variations in fatty acid
composition.

From these results, differences in the amount of total unsaturated fatty acids be-

tween the Japanese Black and Holstein steers may depend on breed difference.
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