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Yﬁa11 Cuts with fat content of 2 to 40% were studied.
am°"53u1t5 show a linear relationship between the
c%ke; of fat (expressed in g/100 g raw meat) in
fiti Mmeat of beef and pork (y) and the amount of
imesn.raw meat (x) for each of three cooking methods
bos “tigateq: pan-broiling, roasting in an oven and
“tw "9 in water. Only small differences in fat losses
lone.eN the different cooking methods were obtained.
(rkeq”e"t1y an overall equation, y = 0.197 + 0.854x
Mtero'gaﬁ) may be used to calculate the fat content
Mjor Cooking, irrespective of the cooking method. The
thy . Part (85-90%) of the fat content was retained in
ht.e after cooking. However, most of the cooked
Vuib] Cuts of pork and beef could be trimmed of
Meay © fat to a fat content of only 2-3 g/100 g raw

* Irrespective of the original fat content.
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%et:ry.r6commendations to the general public in

Tms " include the reduction of dietary fat intake.
ang eQuires knowledge of the fat content of foods
far - 'Shes and of what people actually consume. So
Meat Calculations of fat consumption originating from
BmduCzZe been based only on data concerning raw

n
tmgrder to calculate dietary fat intake, knowledge of
“Mma?t content of different retail cuts from common
resoecies and the fat retention after cookipg.by
,is"t Mmethods, and also after trimming off visible
Necessary. Previous studies on fat retention
N fergooking have been concentrated on the effect of
0y et"t cooking methods (Woolsey and Paul, 1969;
NB& R al, 1983; Unklesbay et al, 1983; Berg et al,
asd%ffe“k et al, 1985) or different fat content such
195 frent marbling classes (Berg et al, 1985; Jones
g pa°r different types of fat distribution (Woolsey
) U1, 1969; Jones, 1985; Renk et al, 1985).

e
]Mopurp95€ of the present study is to provide general
tte “tion on the fat retention in different retail
?ﬁh beef and pork after cooking using common
st. g Methods and also after trimming off visible
Tatc°n§t°r5 that may influence the fat retention are
3“; £ €nt, fat distribution and cooking method.
ﬁ? baciTP1es of varying fat content were chosen on
Sin ;5 of fatty tissue distribution and cooked

ree different methods.
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¥ m
§E?E§1§Jﬁynalg§. Retail cuts of pork and beef were
(%tent ctording to their fat distribution with fat
1)1n N raw tissue ranging from 2 to 40%:
"aMuscylar fat: boneless top loin of pork with-

Out
Of bickf at ;
p 4T, (2) subcutaneous fat: boneless top loin

or
?:smaﬁ]“’th 8 to 16 mm backfat, (3) intermuscular fat
) depots: boneless rib steak/roast of beef and

in
Do'k.te""UScUlar fat as layers of fat: fresh side

nd POork cutlets (1.5 cm thick) were cooked both
. ,.Without frying-fat for 3 min on each side at
fy ‘(2) P Pan-broiling on a teflon pan without fryjng
natDer < an-frying on a teflon pan with 3 g of frying
nwith teak/cutlet. (3) Pan-frying on a cast-iron
9 of frying fat per steak/cutlet.

203

In the main study, all retail cuts were cooked in
three different ways: (a) pan-broiling on a teflon pan
(without any frying fat ) of 1.5 cm thick steaks, for
3 min on each side at 165°C (final internal tempera-
ture 75-86°C), (b) roasting in an oven of roasts of
about 1 kg, at 175°C to a final internal temperature
of 85°C and (c) boiling in water (with 10 g NaCl1/1
water) of roasts of about 1 kg to a final internal
temperature of 85°C.

A special study was performed on fresh side pork of
different slice thicknesses (3, 6, 10 and 15 mm) with
a fat content of about 39%. The slices were pan-
broiled on a teflon pan (without frying fat), for

3 min on each side at 165°C.

Sample treatment. Pan-broiling: each retail cut was
divided into 1.5 cm thick slices where every other
slice was analysed raw and every other cooked. Roast-
ing and boiling: retail cuts from one side of the
carcass were cooked and the anatomically matched cuts
from the opposite side of the carcass were analysed
raw. Both raw and cooked samples were weighed and
dissected into fatty tissue and lean meat. Each compo-
nent was then weighed and analysed for fat content.

Analyses. Fat content was determined using the SBR
method (Nordic Committee on Food Analysis, 1955).
Total weight loss during cooking was determined as the
weight difference before and after cooking.

Calculations. The total amount of fat after cooking
was calculated as g of fat remaining in the meat after
cooking of 100 g of raw meat. The amount of fat after
trimming off visible fat was also calculated on the

“basis of 100 g of raw meat.

Fat retention was calculated as true retention accord-
ing to Murphy et al. (1975).

Statistical analyses. Student's t-test and regression
analysis were used for statistical evaluation of the
data.

RESULTS AND DISCUSSION

Cooking with and without frying fat

To evaluate how the addition of frying fat influences
the fat retention after cooking, rib steak of beef and
pork cutlet were each fried with and without frying
fat. The results are shown in table 1.

Results show that neither in rib steak of beef nor in
pork cutlet were significant differences in the change
of fat, fat retention or total weight loss during
cooking with frying fat, compared to without, obtain-
ed. Meat has a compact structure and this fact is
probably the explanation for the low absorption of fat
during pan-broiling.

However, when pork cutlet without backfat (3% raw fat
content) was fried with and without frying fat, there
was a small but significant difference in the change
of fat. With frying fat there was a small uptake of
fat (+ 0.6 g/100 g raw meat, data not shown in the
table) compared to without frying fat. This small
amount of fat absorption could be due to a thin layer
of fat formed on the meat surface. Thus the amount of
fat after cooking is influenced very little by the
addition of frying fat.

Pan-broiling

The results from pan-broiling are shown in table 2.




Fat retenti®”

Retail cut Cooking method N Amount of Total weight Amount of fat Change of fat
fat in raw loss during after cooking during cooking (%)
product cooking (97100 g raw (97100 g raw
(97100 g) (g/100 g raw product) product)
praduct
a a a a a g1
Boneless rib steak of Broiling in a teflon pan S 8.3+3.1 26.7+1.9 8.6+2.3 +0.3+1.6 ns 108. 3425
beef without frying fat
: a a a a a 1.3
Frying in a teflon pan 5 9.0+2.9 28.3+1.2 9.4+43.4 +0.4+41.3 ns 104.3¢11-
with frying fat
a a a a dbw 8
Frying in a cast-iron pan 5 8.8+2.7 28.4+1.7 8.3+2.0 -0.5+1.3 ns 97.3#10¢
with frying fat o - . 2 .
Pork cutlet of bone- Broiling in a teflon pan 23 17.3+44.0 21.8+4.8 15.5+3.6 =1.8+2. Worx 90.5:12'2
less top loin with without frying fat
approx. 10 mm backfat b b b b b 2
Frying in a teflon pan 24 18.0+3.7 24.0+2.7 15.9+3.0 =2. 141, 9%%x 89.249-
with frying fat

ns = not significant, ¥ p < 0.00]

Means in the same column with common superscript letter are not different (P > 0.05).

. eq0f
Table 1. Amount of fat and fat retention during cooking with and without frying fat (mean + standard deviat

The amount of fat in both raw meat (ranging from 2.7
to 35.2 g/100 g) and cooked meat differed significant-
ly between the various retail cuts. Significant losses
of fat during cooking were obtained for all retail
cuts except rib steak of beef. For pork there was a
higher fat loss with higher fat content in the raw
product.

A linear relationship was found between the amount of
fat (expressed in g/100 g raw meat) in broiled meat
(y) and the amount of fat in raw meat (x). The equa-
tion for pan-broiling was y = 0.295 + 0.859x (r =
0.991).

The fat losses during pan-broiling were rather small.
Most of the fat still remained in the meat after cook-
ing. If, however, all visible fat was trimmed off, the
amount of fat in the lean meat was found to be between
1.5 and 2.2 g/100 g raw product, irrespective of the
original amount of fat.

Roasting in an oven

The results from roasting in an oven are shown in
table 3.

Among the cuts roasted in an oven, rib roast of beef
and top loin of pork with 10 mm backfat had the same
amount of fat, both raw and after cooking. Top loin of
pork without external fat had significantly smaller
amounts of fat, and fresh side pork significantly
higher than these, both raw and after cooking.

Losses of fat during cooking were obtained for all
cuts, although significant only for rib roast of beef.
The fat loss of pork loin without external fat was
very small. More fat was lost from the other three
cuts, with no significant differences between them.

A linear relationship was found between the amount of
fat (expressed in g/100 g raw meat) in roasted meat
(y) and the amount of fat in raw meat (x). The equa-
tion for roasting was y = -0.188 + 0.841x (r = 0.976).

The amount fat after trimming off visible fat ranged
from 1.6 to 5.4 g/100 g raw product, where rib roast
of beef showed the highest fat content.

Boiling in water

Cpablt
The results from boiling in water are shown in w

alh
gicdl
sid"

The amount of fat in both raw meat (ranging fro
to 35.3 g/100 g) and cooked meat differed signl
ly between the various retail cuts. There was @
ficant loss of fat during boiling for rib roast o
beef and fresh side pork, significantly hﬁghest‘nrv
fresh side pork with the highest amount of fat '
meat. :

¢
A linear relationship was found between the amo”gff
fat (expressed in g/100 g raw meat) in boiled méwn
and the amount of fat in raw meat (x). The equd
for boiling was y = 0.435 + 0.859x (r = 0.993)-

W
The amount of fat after trimming off visible faz1
very small (1.2-3.4 g/100 g raw product), SOme”tm’
higher in rib roast of beef and fresh side pork
in the other two cuts.

A1l cooking methods

i
The calculation of % fat retention is a way of ﬁm
comparisons, irrespective of the fat content °fkw9
meat. Fat retentions for all retail cuts and ¢9°
methods are presented in table 5.

Fat retentions ranged from 71.0 to 108.3% with ﬂnﬂ
overall mean of 87.7+14.4%. Regression analys’scﬂ
that the fat content of the raw meat (x) inf?“enws
the fat retention (y) very little. The equatTontﬂﬂ
y = 90.214 - 0.741x (r = -0.120). There was ﬂ9h
of lower or higher fat retention associable wit
cooking method or retail cut. Nor were there 5”ygf
differences in fat retention between retail cu®®
different fat distribution. :
of’
These results are in agreement with Renk et al i%r
who obtained fat retentions of intramuscular 2" ¢
86-110% when broiling and roasting beef and PO’
different marbling classes. However, Moss et alo“{
found fat retentions of 111-137% for braised, D;wﬂ
and roasted lean from retail cuts of pork. The 1{#ﬂ
fat retentions are probably due to the differe”omf
extraction method used. There was no fat 1osS ]oﬁ
lean of beef semitendinosus muscle but some f2 t
as drip from the same muscle with an external fz

cover roasted at two temperatures, 163 and 215061M
(Woolsey and Paul, 1969). There was more drip 2




i) cut

N Amount of Total weight loss Amount of fat Change of fat Amount of fat after cooking

fat in raw during cooking after cooking during cooking and trimming off visible
product (g7100 g raw (97100 g raw (97100 g raw fat (g/100 g raw product)
(g/100 g) product) product) product)
M\es . a ac a ac ab
."hougs top loin of pork 5 2.7+0.5 27.443.3 1.940.7 -0.8+0.3* 1.940.7
external fat " - i - !
lege -: b a b a ab
S rib steak of beef 5 8.3+3.1 26.7+1.9 8.6+2.3 +0.3+1.6 ns 2.140.5
%“Ess X c bc (= b a
Vity 8 top loin of pork 5 16.4+1.9 23.3+2.17 13.4+1.6 -3.040.9%* 1.540.3
backfat & - i 5 <
vintlegg 1 d b d bed b
Ith 16 top loin of pork 5 25.4+2.2 22.142.17 22.6+2.6 -2.8+2.2% 2.2+0.6
. ™ backfat = T - - -
Sh g4 e ab e d a
de pork 5 35.2+2.5 24.143.3 30.5+2.3 4. 74+1.3%% 1.540.3

i, T

Rang"St Significant, * P < 0.05, #* P < 0.01, % P < 0,001

N the same column with different superscript letters are significantly different (P < 0.05).
b

g2 Amount of fat before and after pan-broiling, change of fat and total weight loss during pan-broiling
and amount of fat after cooking and trimming off visible fat (mean + standard deviation).

Rety;
1 .
! eut N Amount of Total weight loss Amount of fat Change of fat Amount of fat after cooking
fat in raw durigg cooking after cooking durigg cooking and trimming off visible
product (g1 raw (g/100 g raw (9/100 g raw fat (g/100 g raw product)
(g/100 g) product? product) product)
E%‘Ess ; a a a a a
"thoys ™ 1o 1oin of pork 5 1.8+0.3 40.141.7 1.640.1 -0.2+0.4 ns 1.640.1
external fat - =
! : b b b b b
s rip roast of beef 4 16.6+1.7 36.140.6 12.4+1.5 -4.2+1.6% 5.440.3
Yong) b b b ab c
Yity a;; top 10in of pork 5 16.8+42.4  35.240.9 14.0+1.0 -2.8+2.8 ns 2.150.1
N X. 10 mm backfat
3 side porg 5 34661 203 5 3 ;
L .b+b. .145.0 29.745.5 -4.9+4.3 ns 3.940.9

Ny &
Mang"St Significant, * p < 0.05 . .
the same column with different superscript letters are significantly different (P < 0.05).
3. A

mount of fat before and after roasting in an oven, change of fat and total weight loss during
roasting and amount of fat after cooking and trimming off visible fat (mean + standard deviation).

@
tr
nd!
igh
b ‘Emp:; te"'ii'er'atur‘e, although the final internal x .
it c‘Sse Ature was 58°C in both cases. Pork loins pro- When the various cooking methods are corppared (tables
¢ retain Y infrared and convective heating methods 2-4) it can be seen that there were variations between
i 1933) ®d 73 and 69% fat respectively (Unklesbay et al, 22 and 40% in total weight loss during cooking among
g the different retail cuts and cooking methods. The
Oy 4 comparison of retail cuts shows that a lower fat
the %3, and data in the literature, thus show that content results in a higher weight loss during cook-
o' May SIOF part of the fat content is retained in the ing, since the weight loss is mainly water loss. The
4 P"Unqa €r cooking. Fat exists within fat cells sur- comparison of cooking methods shows that roasting in
; ﬂr%nd by connective tissue as small or large depots an oven and boiling in water tended to give higher
ol cOnne OF within the muscles. The fat melts and the weight losses than pan-broiling. This difference is
tum_,s Ve tissue shrinks at these cooking tempera- probably due to lower final temperatures in the pan-
the £ An explanation for the low fat loss may be that broiled samples, since cooking losses are known to
f tu,.Q USSretairiad Gn cavities 5n the protein struc- increase with increasing final temperature of cooking
%he 58:. he meat by capillarity. Only fat very near (Renk et al, 1985; Seuss et al, 1986).
i h?n thfaCG is accessible to drain off during cooking. . )
1 th‘ck N slices of meat would have more fat 1oss than However, there were small differences in fat losses
f thitkEr S]ices, A study of fat loss with reference to bgtween the cooking methods, as can be seen when the
a: Drobone§s D Rmea T siSceclirovea caithat ithelratilosside different equations are compared. Consequently an
t Fhickrtm“a‘ to thickness until the slices are 15 mm overall equation: y = 0.197 + 0.854x (r = 0.986) may
¢ N th table 6). At 15 mm thickness the fat retention be used for both bgef and pork to calculate the fat
¢ ;ﬂt r§ SaMe' as for roasts (table 5). The equation for ?grjtent ~Iaf?t-:'r cooking, irrespective of cooking method.
t oy En‘tio . 5 5 igure .
o “he:: to be:ny(l:J)](‘)”og;OEOgt;ggxt? g’;’;i:gsir(:)oeggs) Most fat could be trimmed off as visible fat before
; is e ecesi o0 m.. eating in all retail cuts of beef and pork. Most of
the trimmed meat had a fat content of only 2-3 g/100 g
raw meat, irrespective of the original fat content.
¢ (Figure 2.)




Retail cut N Amount of Total weight loss Amount of fat Change of fat Amount of fat after cooking
fat in raw during cooking after cooking during cooking and trimming off visible
product (/100 g raw (97100 g raw (97100 g raw fat (g/100 g raw product)
(g/100 g) product) product? product

a a a a a

Boneless top loin of pork 5 1.740.3 39.5+1.0 .640.2 -0.1+0.2ns 1.640.2

without external fat =
b b b b b
Boneless rib roast of beef 3 13.1+2.4 29.1+1.2 .6+2.1 -1.540. 7% 3.440.5
e e G ab c

Boneless top loin of pork 8 17.1+1.5 33.0+2.5 15.843.1 -1.3+2.5ns 1.240.3

with approx. 10 mm backfat B B ¥
d d d c b
6 35.3+44.4 22.0+2.2 30.5+44.2 ~4.84+1. 0¥k 2.940.5

Fresh side pork

ns = not significant

* P < 0.05,

**k P < 0.001

Means in the same column with different superscript letters are significantly different (P < 0.05).

Table 4. Amount of fat before and after boiling in water, change of fat and total weight loss during boilind
and amount of fat after cooking and trimming off visible fat (mean + standard deviation).

Table 5. Fat retentions for all retail cuts and cook-
ing methods.
Fat retention (%)
Cooking . y T g
method Pan-broiling Roasting in oven | Boiling in water

Retail cut N N N

a abc cdf
Boneless top ) 71.0+14.2 5 90.44+18.9 5 97.348.9
loin of pork
without

ternal fat

i bd a bef
Boneless rib 5 108.3+25.1 4 75.048.5 S 88.744.7
steak/roast of
beef

ae abc abc
Boneless top S 81.745.1 & 85.0415.6 5 92.2+14.9
loin of pork
with approx.
10 mm backfat

bef
Boneless top 5 89.2+8.0 - - - -
loin of pork
with 16 mm

ckfat

ok be abc be
Fresh side pork | 5 86.7+3.3 S 86.7+13.3 6 86.3+2.9

Means with different superscript letters are significantly different

(P < 0.05).
Thickness Fat retention (%)
(mm)

N
3 5 | 30.228 +1.1
6 5 | 46.80 ¥ 1.6
10 5 | 67.9¢ + 2.0
15 5 [ 86.79 + 3.3

Table 6.
tion of fresh side
pork pan-broiled in
slices of different
thickness (Mean +
standard deviation).

Fat reten-

CONCLUSIONS
From this investigation it was concluded that:

3 an”
- Meat absorbs very little fat, if any, during P
frying.

i
- The major part (85-90%) of the fat is reta‘"€% §
the meat after cooking, irrespective of cook!™
method (pan-broiling, roasting in an oven a7° “u
ing in water), fat content or fat distributi?
raw samples as well. "
- Thin slices of meat (< 15 mm) are an except’omm
retention is proportional to the thickne55‘0 ,
slices. Less fat is retained in thinner s1ic€
ol
- A general equation y = 0.197 + 0.854x (y = cotk
fat content in g/100 g raw meat; x = raw f@ e
content in g/100 g) can be used to calculaté i
fat content after the cooking of whole meat ot
ness of slices > 15 mm) of beef and pork, jrr
tive of the cooking method. y
or®
- Most fat can be trimmed off as visible fat be;w,
eating. The lean meat of most retail cuts 9 ¢ o
and pork in Sweden, then, has a fat content
2-3 g/100 g raw meat. 4
(4
In tables of nutritive values of meat the fat Cﬁ;e
of different retail cuts is expressed as an aveitm
Since there are differences in raw fat conteﬂf1etoﬁ
retail cuts of beef and pork, it is not possiP ef!
calculate an exact figure of fat content eﬁ‘lherre'cef,s
or after cooking. The small differences in fat g
tion between different cooking methods and r9133M
obtained in this study, are probably less impo’ ;i
than the differences of fat content in the ra® a”e;
Thus a general figure of 88% for fat retentiof OMW
cooking may be used, when calculating the fat &
during a meat meal.
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