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Th'
in Presentation is a summary of two papers published in Norwegian 
pr°; an<1 1969. Also included are some unpublished data from a research 

c°mpleted in March 1969.
-[-̂ e Purpose of these experiments was as follows:
. find a r e l a t i o n c t n n  h p t u ip p n  tV io  r n n f p n +  o f  H - ati°Ofl;avin a relationship between the content of B-vitamins, thiamine, ri-

to u/iU anc  ̂ uiacin and the protein content of raw beef and lamb according 
and Merrill (26).

V i t r e r  we were interested in studying any possible differences in the B- 
if tpe c°utent between the most common breeds of Norwegian sheep, and 
cUrrieĉ >aŜ ure influenced the vitamin content. A littérature survey has been
V °ut and a list of references is given. This revealed that no study had
âra-tion̂ er â^en *n ^1'S enuntry to clearity the influence of household pre- 

f°Uow * 011 the nutrient content of meat. Thus we found it necessary to
Beef 6 Chan?es-

Were roasted1) and boiled, and lamb were roasted, braised and boiled.

SELECTION OF MATERIAL

d; bie
< arcasses chosen for analyses have been first grade quality in accor- 

c°nsumers demands for retail meat. In order to get the most 
/e samples from each type of animal, the carcasses were selected 

fig J'ai Sraders, and cut according to the Norwegian standard of cutting, 
and 2. The shaded areas indicate the cuts analysed.

Ç > tativ
y billed

lej.pj011 »roast» is used here exclusively to  designate meat cooked in the oven in. 
pan without the addition of water

-  2 5 5  -

E dellinen  sivu tyh jä



The following carcasses were analysed

K in d  o f  anim al, no.
Age 

(days )
Weight

(H -)
K in d  o f  

anim al no.
Age 

( days )
Weig>

(kg-)

B u ll Lam b
Dalabreed

2610 ............................... 570 201,3 472 153 18,6
3813 ............................... 480 207.6 494 157 15,6
4216 ............................... 420 156,2 496 154 14,+
5607 ............................... 360 210,0 510 164 18,2

Lam b Lam b
Ryggjâbreed Sjeviotbreed

31 ............................... 159 17,6 1038 All ca. 170 20,3
35 ............................... 154 14,4 1078 19,5
41 ............................... 155 13,2 1199 17,5
42 ............................... 166 14,1 1299 19,5

Spelbreed
44 ............................... 159 17,5

2245 ............................... 161 18,7 908 184 17,9
2280 ............................... 166 20,5 964 180 19,1
2283 ............................... 171 15,1 975 175 16,5
2290 ............................... 164 17,9 977 180 16,+

EXPERIM ENTAL PROCEDURE

Preparation o f samples
Cuts from the right side of the carcass were analysed raw. Correspond11’'; 

cuts from the left side were prepared and analysed. The following meth . 
of preparation were studied. Each method was repeated at least three th1̂

Beej
1. Roasting
The oven thermostat was set at 180° C.
a) »Ram», »morbrad» and »larskive>> (see fig. 1 ) were roasted till an n1’ 

nal meat temperature of 75° C, corresponding to well done.
b) »Morbrad» was roasted till an internal temperature of 71° C, co^e

ponding to medium done. .
c) »Morbrad>> was roasted till an internal temperature of 60° C, corresp0'1 

ing to rare.



Boiling
pr i. 6 CUt ^ryst» was boiled completely immersed in water, using 1 % litres 
hu g meat- This method is described in Kokebok, Statens laererskole i 

(24). The cooking was continued untill the meat was judged tender.

Lamb

 ̂■ Roasting
) ‘>8 tek» and »kam» (see fig. 2) were roasted till internal temperature 80° C. 

e oven thermostat was set at 150° C.
ovetl and »kam» were roasted till internal temperature 80° C. The

thermostat was set at 170° C.
\\>as Sê tek» was roasted till internal temperature 95° C. The oven thermostat 
in ^  at i 70° C. The roast was cooled, wrapped, in aluminiumfoil and kept

1c°ld till the following day. It  was then sliced, rewrapped in foil and
OVAr ___ • nneated
0ver steam in the oven.

2 . Brai'aising
added 6 * Was Browned at 200° C, boiling water (0,5 litres) was subsequently 
the ov an<1 oventemperature reduced to 170° C. The cut was taken out of 

en when the internal meat temperature had reached 80° C.

raising in an open panA - x x
avV aluminium pan of internai diameter 26 cm and volume 7,5  1 wasUsed.

•ph
Boiling CÛ Was Browned in 25 grams of margarine whereupon 0,5 liters of 
teHiper y ater was added. The cooking was discontinued when the internal 

a Ufe of the meat had reached 80° C.
4. ...
»p> 0lhng in an open pan at normal pressure 

ihe and »side» were prepared as stew (24), the water barely covering 
The cooking was continued until the meat was judged tender.

5.
»P0 °hing in a pressure-cooker

c°oker 0 c >>siTe» were prepared as stew (24), using an aluminium pressure
' s .  i,. diameter 20 cm, volume 5 litres. The amount of water used, 0,5

arely covered the bottom rack.

kie;
DTrine

17

;a-snrecj§ Bie preparations the tempratures in the meat and oven were 
The ^  means of thermocouples.

°asls. the boiled meat, the drippings and the stock were weighed
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immediately after preparation and when cooled. Fat was 
drippings and stock before analyses.

removed fr0*1

ANALYTICAL METHODS

W a t e r :  As described by Morris B. Jacobs, 1951 (10).
P r o t e i n :  Kjeldahl — Gunning — Arnolds method (10).
F a t  a n d  a s h :  Method no. 23 recommended by Nordisk Metodikk 

Komite’ for Naeringsmidler.
C a l s i u m :  Method no. 21 recommended by Nordisk Metodikk- 

for Naeringsmidler.
I r o n :  Method no. 22 recommended by Nordisk Metodikk-kofl1’ 

for Naeringsmidler.
B - v i t a m i n s .  Microbiological methods were used for the 

of thiamine, riboflain and niacin.
The thiamine content is determined by using a method described 

Barton Wright (1), whereas the riboflavin and niacin content was detent1 
using methods as described in Vitamin Methods, 1950 (7) and Method3 
Vitamin Assay, 1951 (25).

The nutritive value and food energy of raw and prepared beef are 
Table.
As expected it was found that in the case of a relatively fat carcass,

N o r w e g ia n  s ta n d a rd  m e th o d  of c u t t i n g

Front :__I

F i g  1 B e e f

RESULTS AND DISCUSSION

B eef



Fig. 2 L a m b

T h e  sh ad e d  cu ts  w e r e  a n a l y s e d

classified

6,4 een different cuts. »Larskive» from bull 2610 analysed raw contained 
28 9 ains of fat pr. 100  grams of edible meat, while the cut »bryst» contained 

T§rams of fat pr. 100  grams of edible meat. 
twiCe 6 CalclUrn content of raw meat varied somewhat. Some cuts contained 
tilapp as much as others. This may be explained by the fact that small car- 

01 l)0ne fragments can be mixed in with the meat during preparation 
sample.

»medium fat», there were large variations in the fat content

of
iage

the
It

of found that the iron content varied fra 1 ,2  to 2 ,7  mg pr. 100  grams

Wifjj ar data on the B-vitamin content of raw meat are in good agreement 
Cal^UreS rePorfe(f ln the literature. See Table 1. 

show R a tio n s  using the data obtained along with data published earlier 
°f ra ^t the following factors may be used for estimating vitamin content

Tly beef:
hih,lITine 0,0045 milligram per gram of protein

oflavin

Th,
lacin 0,0087 milligram per gram of protein 

0,23 milligram per gram of protein.
aM Weight loss in the meat due to the preparation is given in Table 4 

calculated as follows.

J j^ at -f- water (if added) — Prepared meat 
Raw meat +  water (if added).

drippings X 100

Th
PreParatretention °f thiamine, riboflavin and niacin for the four methods of 
b°^ed u,1011 *S ^ ven fn Table 5. The retention is considerably lower in the 
ls eSpe„- a fhan in the roasted meat. The thiamine retention in boiled meat 

y low. Drippings is a good source of B-vitamines.
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Table 1. M edium  fa t  bulls, Grade 1. Nutrients and F ood  Energy in the Edible Portion o f  100 grams o f  M eat.
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Tabic t. Continued. Nutrients and F ood  Energy in  the Edible Portion o f  100 grams o f  M eat.



Spelbreed
S te k ..............................  81 65,7 18,6 15,6 215 1,1 6 1,6 0,21 0,24
Kam ............................. 74 57,7 16,6 25,7 298 0,9 13 1,5 0,16 0,19
B o g ...............................  74 64,7 17,4 17,0 223 1,0 12 1,6 0,14 0,21
Side ............................. 87 54,4 15,1 30,7 337 0,8 9 1,3 0,11 0,15





Table 3. Nutrients and F ood  Energy in the E dib le Portion o f  100 grams o f  M eat.
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Table 4. Weight loss and preparation time of beef and lamb.

Method o f  preparation , cut.

Weight loss in meat % 

M ean Variation

&eef

R °asting
a) Ov,

T entemp. 180° C till meattemp. 75° C »Kan«..........
»Morbrad».......................................
^L&rskive»

b) Ovento ...............................emp. 180° C till meattemp. 71° C
^rbrad.) .C) A .................................
sj .̂en êrnP- 180° C till meattemp. 60° C
»Mörbrad»Soilia;g in
»Br

an open pan.
■yst»

*■« mb 
la stin g .
a) Oven to

^  mP- 150° C till meattemp. 80° C

, .  *Kam,)
b) Ovento

»Ste mP' 17°° C tiU meattemP- 80° c  

sKarni>
c) Ovent

”Stek m P' 17°°  C tiU m eattem P- 9 5 ° c

Braisi:ng.
Jventi

"Stek, P' 200/170° c  tiH meattemp. 80° C

Braisi;
»Ki

ng in 
am». an open pan Meattemp. 80° C

Soiling m „
»Bog, ° pen Pan 
"Side» ........................

3°iiing jn
»■ci a Pressure cooker »■oog» _

P reparation  time pr. kg 
M inutes

M ean Variation

23,5 2 1 ,0 -2 5 ,9 36 3 2 - 4 2
26,7 2 6 ,4 -2 8 ,3 44 4 3 - 4 5
24,9 2 7 ,4 -3 1 ,6 23 2 0 - 2 9

71° C
23,9 2 0 ,1 -2 6 ,9 40 3 4 - 4 8
60° C
21,2 1 6 ,7 -2 6 ,9 35 2 9 - 4 3

27,7 2 6 ,0 -2 9 ,4 151 1 4 5 - 1 6 0

oOoCO

27,7 2 5 ,4 -2 8 ,9 76 7 0 - 8 6
20,1 1 7 ,3 -2 2 ,3 72 6 9 - 7 4

80° C
30,7 2 7 ,3 -3 3 ,5 66 6 0 - 7 4
22,1 1 8 ,6 -3 1 ,3 62 56 — 65

95° C
41,9 4 1 ,4 -4 3 ,0 97 8 1 - 1 1 0

mp. 80° C
32,3 3 1 ,6 -3 3 ,1 61 5 J  -  )1

80° C
22,6 1 8 ,7 -2 6 ,5 51 4 7 - 5 3

30,0 2 7 ,4 -3 3 ,4 67 5 8 - 7 9
29,0 2 7 ,1 -3 1 ,7 92 7 5 - 1 1 4

35,3 3 3 ,3 -3 7 ,7 19
37,0 3 5 ,1 -4 0 ,7 19

- 265



Table 5. Retention of B-Vitamins.

Thiam ine %
M ethod o f  preparation , cut. in  the meat total

R iboflavin  
in the meat

%
total

N iacin  
in  the meat

% , 
totfl*

B eef.
a) Oventemp. 180° C till meattemp. 75° C

67iK a m *........................................  54 61 79 90 59
»Morbrad» . ...............................  57 64 83 97 58 69

»L&rskive» ...............................  52 71 76 98 60 8*

b) Oventemp. 180° C till meattemp. 71° C
»Morbrad» ...............................  69 72 71 76 72 7 9

c) Oventemp. 180° C till meattemp. 60° C
»Morbrad» . ...............................  82 84 74 77 S3

2. Boiling in an open pan.
»Bryst» __ ................................ 16 50 62 96 35 6j

Lam b.
1. Roasting.
a) Oventemp. 150° C till meattemp. 80° C

»Stek» ........................................  59 77 70 80 59 V

»K am »........................................  86 93 64 64 67 V

b) Oventemp. 170 „C till meattemp. 80° C
»Stek» ........ 67 54 66 50
»K am »........................................  64 - 51 - 63

c) Oventemp. 170° C till meattemp. 95° C
»Stek» ........ ...............................  37 — 70 — 53

2. Braising.
Oventemp. 200/170° C till meattemp. 80 C
»Stek» ........ ................... 72 85 69 81 58

3. Braising in an open pan. Meattemp. 80° C
»K am »........ ...............................  75 93 72 82 63

4. Boiling in an open pan.
»Bog» ........ ...............................  34 49 48 60 47
»Side» ......... ...............................  35 59 45 62 45 8U

5. Boiling in a pressure cooker.
77»Bog»......... ................................. 40 66 47 64 47

»Side» ......... 55 49 64 50

26b



Lamb
he nutritive values and food energy of raw lamb is given in Table 2 and 

Prepared in Table 3.
CasJ he fat content varied considerably from cut to cut within the same car- 
apjS' "^le hd contents of »stek» and »bog» were similar and these were consider- 

°Wer than that of »kam» and »side». A significant difference between the 
' amin content of different cuts was found.

ribofi° ^ Ŝ nct difference was observed between the content of thiamine, 
pa , avan an(t niacin in different breeds of lamb. Further the influence of 

Bre seemed to be neglible.
showa ĈÛa^0nS usinS the data obtained along with data published earlier 
of ^lat the following factors may be used for estimating vitamin content

raw lamb.
Th‘famine 0,0114 milligram per gram of protein

iboflavin 0,0128 milligram per gram of protein
lacin o,32 milligram per gram of protein
e Weight loss in the meat due to preparation is given in Table 4. 

of et(ntion °f thiamine, riboflavin and niacin for the different methods 
h^Paration is listed in Table 5.

ide variations in the retention values were found.

2.
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