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\ %z In an attempt to reduce carcass fatness 16 old culling ewes from purebred Leicester and Oxforddown were fed on low energy diets (barley
Ty

8
" upPIEmented with different levels of fish meal. The objective of the present study was to clarify whether the fish meal supplementation gave rise to fishy
ﬂav
Oy
" ™ as a result of oxidation of the unsaturated lipids during processing and/or storage. Sensory analyses were performed and the amounts of thio-
l't)ll

e, .
A C acid reactive substances (TBARS) were measured from meat/fat blends in raw samples, heated samples (70°C), and 2-days stored, reheated samples.
§

om0
by on lipig samples extracted from backfat of M. longissimus dorsi were analyzed for fatty acid composition. A trend towards increased off-flavour and
Seq
&'lp Overa]] acceptability was found as a result of using fish meal in the diet. However, due to large variation between animals, mainly within the fish meal
bl
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‘up Nted groups, no clear systematic effects were found. No significant effect of fish meal supplementation on any of the fatty acids were observed. This
[ *ho,

€ general hypothesis that ruminants hydrogenate unsaturated lipids.

, ODUCTION: O1d culling ewes fetch low prices due to overfatness combined with the changes in consumer demand towards less fat in meat. Strong
Tty

Qy,
l ¢ therefore been made with the objective of reducing fatness but retaining the meat content of the carcass. Vipond et al. (1989) have shown that it

Ssih

le to reduce fatness and retain the lean meat content of overfat lamb carcasses, if the lambs are fed daily on low-energy diets. (barley straws) supple-
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vith 100 g of fish meal pellets, provided that the protein decomposition in the rumen is low.
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= Benerally accepted, that the body fat to a greater extent reflects the fatty acid composition of the diets for non-ruminants than for ruminants, as
g
L

a i . . . . . . .
Cterig hydrogenate polyunsatured fatty acids. It is also widely recognized that dietary inclusions of free oils can alter digestion in the rumen due to
,
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ky n Activities of the rumen microbial population (Palmquist & Jenkins, 1980). Experiments have shown that, e.g., dietary substitution of naked oats for

|
" alter ruminal digestion through effects that appear to derive from the associated increase in lipid intake (Martin, 1990).
Big
qs& n Meal, however, includes fish oils characterized by very long, highly polyunsaturated carbon chains, is very sensitive for oxidation. It is therefore
Uiy

: 0 investigate whether these compounds are transferred to the intramuscular and/or intermuscular fat, where they subsequently can produce unpala-
o

; pl"’dl.lcts, as a result of degradation of the unsaturated lipids during processing and/or storage giving rise to fishy off-flavours.

InQ 5 ijGCtive of the present study was to establish if different levels of fish meal supplementation to barley straw diets gave rise to a fishy taste and
| 3¢
% dmoypgg of thiobarbituric acid reactive substances (TBARS) in the meat from old culling ewes. Meat/fat mixtures were obtained from M. longissimus

Ang ,
the Subcutaneous layer of backfat of old culling ewes from a control group and two groups fed on different levels of fish meal supplementation. The

bleg
o
rlm"“‘/fal mixtures were heated to 70°C and subsequently stored for 2 days, after which they again were reheated to 70°C.

Mo , .
h‘b&ﬁ TE\R]ALS AND METHODS: Animals and sampling. Sixteen 4-6 year old culling ewes, purebred Leicester and Oxforddown, from a previous breeding
ey,

(i Were used (Frederiksen et al., 1990). The animals were divided into three groups according to breed, age and live weight and fed on i) barley straw

“‘hg i c(’ml'ol), ii) barley straw plus 100 g fish meal (group 1), or iii) barley straw plus 300 g fish meal per day (group 2), respectively. The controls were

| :
j Y, 15 At the beginning of the trial, while the two experimental groups were fed for 14 weeks on the diets supplemented with fish meal before slaughtering.
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Rus dorsj (11 - 13 th rib) was removed at 24 hr. post stunning and stored at - 20°C until further analysis.
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mixed with 10% (w/w) comminuted subcutaneous fat and subsequently vacuum-packed and stored overnight at 2°C. The following day, meat/fat ble

Preparation of samples. The loin section was thawed at 2 - 4°C overnight and the lean meat and subcutaneous fat were finely comminuted i

food processor. 10 gr. of comminuted meat were used for determination of total lipid and dry matter in the lean meat. The rest of the meat was weig)

sensory analysis were made by adding 50% water (w/w) to the standarized meat/fat mixture in 200 ml beakers and subsequently heated to a meeraw
70°C in a microwave oven (Philips Cooktronic M710). After the first organoleptic analysis the beakers were covered with oxygen permeable plastic film and
48 hrs. at 2°C. At day 2 the samples were reheated to 70°C in the microwave oven before the final sensory analysis.

Total lipid in lean meat. Total lipid of the M. longissimus dorsi was determined in duplicate according to the method of Salwin et al. (1955)'
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Fatty acid composition. Lipid samples extracted from the backfat of M. longissimus dorsi (single analysis) were analyzed for fatty acid cOmP"smo
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a chloroform-methanol procedure for lipid extraction (Bligh & Dyer, 1959) and a boron-trifluoride method for methylating (Metcalfe et al., 1966)- The 0*° g
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fatty acids were separated by gas chromatography using a Perkin-Elmer Model 3920 with flame ionization detector and a coiled 3 m x 1/8" stainless stee

?
packed with 15% diethylene glycol succinate (DEGS) on chromosorb W HP 80/100. The column was run at 190°C (injection 0,5 p1, N,-flow 0,5 ke/™
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16 x 100). A known amount of an internal standard (C13:0) was injected with each sample. Quantitative values were determined by a Perkin-EIm€

SIP-1 and reported as percentage of fatty acids. |
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TBA test. The thiobarbituric acid (TBA) extraction method of Vyncke (1970, 1975) was used to measure oxidative rancidity (analysis in d“l’hw J
FL

pes”

the TBA values were expressed as micromole malonaldehyde per kg meat sample. Dry matter was determined by drying the ground samples (ra¥

reheated) to a constant weight in an incubator at 103°C (analysis in duplicate). Dry matter percentages were used for calculating TBA values. 4
s“

< Inati b ; ; we
S y ion. A 9 r taste panel was used for evaluation of meat taste, off-flavours and overall acceptance. A 10 point hedoni¢ scale
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For evaluation of meat taste and off-flavours: 9 = very strong meat taste/off-flavour and 0 = No meat taste/off-flavours. For evaluation of overall acc?

9 = very good and 0 = very bad. 4
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Statical analysis. One-way analysis of variance was used to determine the effect of feeding group on TBA values, fatty acid compOSlt"’"' t

lean meat and taste panel data. Bartlett’s test was used for testing homogeneity of variance.
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RESULTS & DISCUSSION: No significant difference in the content of intramuscular fat was found between controls and the two groups

supplementation. The mean values of total lipid in lean meat were 6.14%, 5.52% and 5.32% for group 0, 1 and 2, respectively. Tﬂb]‘
in
Fatty acid composition. Results from the gas chromatographic separation of fatty acids from the backfat of M. longissimus dorsi are s J o
ids
i
¢ the ft ™

1. The C16, C18 and C18:1 revealed the largest standard deviation. However, no significant effect of fish meal supplementation on any ! o

nds)
observed. The C16 and C18 made up approximately 95% of the fatty acids determined and the extent of polyunsaturation (2 or more double b

about 2%. These results support the generally accepted view, that unsaturated fatty acids of the diet are hydrogenated by ruminants.
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g ‘lﬂ(jg[f L Fatty acid composition of subcutaneous backfat of old culling ewes fed on different levels of fish meal in the diets. Group 0 = controls; Group 1 =
“F Ol fish meal per day; Group 2 = 300 gr. of fish meal per day.
o]y, .
i W acigs in % Group 0 Group 1 Group 2 Signifi-
X Mean *= SD? Mean + SD? Mean + SD? cance
0 (n=15) (n=5) (n =6)
1y
‘red ¢ 0.11 = 0.01 0.09 = 0.02 0.10 = 0.03 NS?
2
‘Q 0.08 = 0.03 0.07 = 0.02 0.07 = 0.01 NSV
N
0 296 = 024 3.05 = 036 2.89 = 037 NSV
41
;\ 0.42 = 0.08 034 = 0.06 032 = 0.06 NSV
0 0.18 = 0.03 0.13 = 0.04 0.16 = 0.05 NSV
@ | Kl
Ql\ 2439 = 1.03 2317 = 1.07 23.96 = 223 NSV
p | N1
; o 160 + 024 130 + 037 145 + 020 | Ns®
o Ch\ 1.17 + 023 1.17 + 0.17 1.02 * 0.10 | NSV
1l
fof Q]s 0.60 = 0.11 057 = 022 0.55 = 0.09 NSV
le 26.12 = 3.78 2843 = 433 2681 = 4.52 NSV
1l
40.06 = 2.55 39.61 = 3.88 4035 * 6.12 NSV
md ‘ QI&Z
0 0.65 = 0.19 0.49 = 0.09 0.63 = 0.13 NSV
IS
A 1.50 + 0.21 1.46 + 0.24 149 = 0.11 | NS
Aty
Fag
e 55.01 56.11 55.01
| N loy
b ) aturateq 42.68 41.82 42.67
. L]
"1 ~rated 215 195 2.12
NS
SN
ON SIGNIFICANT  SD = Standard Deviation
i
illu“ S. Results from TBARS measurements are
Taiteg
Th'\kg n Fig, 1, which shows the mean values of TBARS
J hht*d ¥ each feeding group as measured in raw, 12!
g
h‘&\ "e-heateq samples. The TBARS level showed T
tatioy 104
i lh‘a among animals within the groups, and [ T
lay, T
ft '\W‘ d deviation was apparently increased as a 81
of fi
f “""m *h meq) supplementation. The hypothesis of 6-
Yaps 4
i . o
b 1CeS in the 3 groups was clearly rejected
Yy, 4 —
e ¢ J i
% N 0 the large variances between animals in the 2 "Ir
Ish
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'"fr, Al Supplemented groups, no significant 0 . - : . .
Ceg
A betweeﬂ mean TBARS levels were found. 0 1 2 3 4
Er‘
! the ;
Yy ® increased variation was due to a few DAY

IS[
l'().n
Yy *ach of the fish meal supplemented groups  Figur 1 Mean values with error bars (mean + SD) of TBARS tests (in pmol malonaldehyde per kg
sample) of meat/fat samples of old culling ewes fed different levels of fish meal. x-x, 0-0, 4-+ are

T
e A‘RS, Whereas the rest of the animals were referring to controls, 100g and 300 g respectively.
VQ'

i
of
the contro) group.
e
n . .
dency towards higher TBARS in meat from fish meal in the diet to sheep needs further studies.
\( .
1 “fi&n Analysis, Analysis of variance on sensory evaluations showed no significant differences between the feeding groups when one-way analysis of
e

s .
pe”“"ned at each time of measurement. However, as found for TBARS data, the assumption of homogeneity of variances for feeding groups had
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to be rejected (P<.001). Mean values of sensory evaluations according to feeding group are shown in Table 2 as time of measurement was found insig” b
#
jen?
Apparently, the evaluation of off-flavour increased and corresponded to a decrease in overall acceptability, when increasing amounts of fish meal supP ["Xt
were used in the diet. These results seem to be correlated with an increased TBARS value (Table 2), although none of the trends were signiﬁca“t' o
o
galy™*
In this study the TBARS values were not significantly increased by reheating. This result could be due to less non-heme iron - as & Ca
autooxidation - had been released by microwave cooking as compared to conventional cooking. ]
h;ﬂeﬂ‘ i i
fis
TABLE 2. Mean values of sensory analysis and TBARS tests of heated and reheated meat/fat slabs to 70°C. Group 0 = controls; Group 1 = 100 g™ of hyd]
per day; Group 2 = 300 gr. of fish meal per day.
. emoant® M
Group 0 Group 1 Group 2 Signific ;
Mean + SD? Mean *+ SD?” Mean * SD?” The
(n = 5) (n = 5) (n = 6)
- NS” the
Meat Taste 4.61 = 0.40 423 = 028 3.93 = 0.80
1)
Off-flavour” 1.45 = 0.51 1.72 £ 0.76 240 = 1.78 NS
1)
Overall Acceptability” 432 = 0.46 391 = 0.52 362 =112 NS ‘ hyd
1
TBARS Value. pmol/kg 347 = 0.54 572 £ 243 6.48 = 3.69 NS q&p
» NS = NON SIGNIFICANT R
»  SD = Standard Deviation lhe
A Scale = 0 - 9, with 9 being most intense in meat taste, off-flavour and highest overall acceptability. Dr()(
Msf i
! itn i 1y
CONCLUSIONS: The effect of fish meal supplementation in the diet for old culling ewes seemed to induce a higher proportion of animals W '(]1"“
W by
ouP i
off-flavour and decreased acceptability of the meat after cooking. This resulted in an increased variation between animals compared to the control & lhgff

e
- g : . x . . . confl
fish meal in the diet. This type of unsystematic variation makes the statistical results uncertain. Further studies are therefore needed t0

observations. lflgl
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