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and 1969. Also included are some unpublished data from a research
Ect Completed in March 1969.

T(ffpul pose of. thc.\‘.(’* experiments was as I‘ol‘lo\\'s:A i i .
hr)“a\j Ind a relationship between the content of B-vitamins, thiamine, ri-
to 1 and niacin and the protein content of raw beef and lamb according

f“t and Merrill (26). ’

Wrther we were interested in studying any possible differences in the B-
if llln Content between the most common breeds of Norwegian sheep, and
Cap ((] aSture influenced the vitamin content. A litterature surve y has been
bee, . *Ut and a list of references is given. This revealed that no study had
,mut );Smdl\f‘n in this country to clearity the influence of household pre-
JW”“\\‘ On the nutrient content of meat. Thus we found it necessary to

R €se changes.
>Cef w e x

1

'€ roasted!) and boiled, and lamb were roasted, braised and boiled

SELECTION OF MATERIAL

I
qiulc( “arcasses chosen for analyses have been first grade quality in accor-
"epy Tes \I\llth the consumers demands for retail meat. In order to get the most
by Sl‘lllngm samples from each type of animal, the carcasses were selected
Seg fig graders, and cut according to the Norwegian standard of cutting,
and 2. The shaded areas indicate the cuts analysed.
an )

e

et : X R i
\111%\‘& °Tm  yroasty is used here exclusively to designate meat cooked in the oven in
Pan without the addition of water
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> /u_'/‘)[g/.‘l_v' arcasses weve analvsed

Age Weight Kind of Age Hf'u!g’m
Kind of awnimal, no. (days) (kg.) animal no. (days) (kg.)
Bull Lamb
Dalabreed
2610 ...oovnnnnnnn.. 570 201,3 472 153 18,0
512 15 T 480 207,6 +O4 157 15,0
A2 vivs 25 500 b5 oo R 420 156,2 496 154 14,4
5607 ....... . i . 360 210,0 510 164 18,2
Lamb Lamb
Ryggjabreed Sjeviotbreed
e Sl e SR S ol 159 17,6 1038 All ca. 170 20,3
SO S 154 14,4 1078 19,3
41 ... g B 155 122 1199 17,5
7o . 166 14,1 1299 19,5
Spelbreed
e S O st S 159 1735
2245 . : y : 161 18,7 908 184 172
2280 ; ¥ 166 20,5 964 130 19,1
2283 h et . 171 15,1 975 175 16,3
2290 . ......... 164 17,9 977 180 16,

EXPERIMENTAL PROCEDURE

Preparation of samples 4
Cuts from the right side of the carcass were analysed raw. ( ')]'Hg\'p()l\d] 1
: ov

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

1. Roasting

The oven thermostat was set at 180° C

a) »Kam», »morbrady and »larskive» (see fig. 1) were roasted till an it
nal meat temperature of 75° C, corresponding to well done.

b) »Morbrady was roasted till an internal temperature of 71° C, cor™
ponding to medium done. ”

c) »Morbrady was roasted till an internal temperature of 60° C, un‘['vﬁl“]ﬂu
ing to rare.




9 s

<. B”lllllg

he cut »brysty was boiled completely immersed ii1 water, using 114 litres
T, ko A . ‘ . e e ’ Matane ararclrla 5
pr. I\g meat. This method is described in Kokebok, Statens larerskole i

hu;~~ ‘ — . . s ) T S el o
el (24). The cooking was continued untill the meat was judged tender.

Lamb

I

R‘J&.\‘tin;z

",L‘) »Steky and ykamy (see fig. 2) were roasted till internal temperature 80° C.
© Oven thermostat was set at 150° C.

Ovey, ”Slafl§r> and »kamy were 1‘<4)zlst‘vd till internal temperature 80° C. The
L thermostat was set at 170° C.

))

C S 1 1 n KO B T Y =) T 3 B
" ") Steky was roasted till internal temperature 95° C. The oven thermostat
as qa A b : cLra ey i
ir B t170° C. The roast was cooled, wrapped, in aluminiumfoil and kept
h i cold till the following day. It was then sliced, rewrapped in foil and
Categ ) ) .
= OVer steam in the oven.
G > SR
* Draising
adq k) was browned at 200° C, boiling water (0,5 litres) was subsequently
e - _ ly gk 2 L i N
th “dang the oventemperature reduced to 170° C. The cut was taken out of
= Ove . - N e o
YeN When the internal meat temperature had reached 80° C
B ol i
\ I“ii«lﬂng In an open pan
us 4{ }“’d‘\'\‘ aluminium pan of internal diameter 26 cm and volume 7.5 1 was
Useq ]
Do ‘® cut was browned in 25 grams of margarine whereupon 0,5 liters of
II § /. g ; 3 1 5 7 AT + e Y s =% 2 .
tem '8 Water was added. The cooking was discontinued when the internal
e U e - ! ;
*ture of the meat had reached 80° C.
4 I) sais
R >0lling in an open pan at normal pressure
7D o : ‘ b
the 8 and »sidey were prepared as stew (24), the water barely covering
- Meat [ 1 1 1 S 1 red =Y =y
. The cooking was continued until the meat was judged tender.
R )mh“f{ In a pressure-cooker

D0g

Cogl.. > a0d »sidey were prepared as stew (24), using an aluminium pressure-
. of J:. b e o ‘ g s 3
htrgg o diameter 20 cm, volume 5 litres. The amount of water used, 0,5
: )Z be) 2 ~ ~ |-
Tely covered the bottom rack.
“i z : 2 . ron rore
ITIH'N 8 the preparations the tempratures in the meat and oven were
The . Y means of thermocouples. :
4Sts, the boiled meat, the drippings and the stock were weighed
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. S % s £+0)
immediately after preparation and when cooled. Fat was removed I
drippings and stock before analyses.

ANALYTICAL METHODS

W ater: As described by Morris B. Jacobs, 1951 (10).

Protein: Kjeldahl — Gunning — Arnolds method (10).

Fat and ash: Method no. 23 recommended by Nordisk Metodik}
Komité’ for Nearingsmidler.

Calsium: Method no. 21 recommended by Nordisk ;\[vu)dikk—kwmlﬁ

;s 7
5

for Nearingsmidler. N

Iron: Method no. 22 recommended by Nordisk Metodikk-kom™
for Neringsmidler.

B-vitamins. Microbiological methods were used for the determin
of thiamine, riboflain and niacin. :

The thiamine content is determined by using a method (1('5(‘1&1‘(“1 b
Barton Wright (1), whereas the riboflavin and niacin content was dctcl'mm(;t
using methods as described in Vitamin Methods, 1950 (7) and Methods *
Vitamin Assay, 1951 (25).

ati?”

Norwegian standard method of cutting

Fig. 1 Beef

RESULTS AND DISCUSSION

Beef . tf

The nutritive value and food energy of raw and prepared beef are g

in Table. y
As expected it was found that in the case of a relatively fat carcass, i
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Fig. 2 Lamb

The shaded cuts were analysed

1f
C\iiiif“d »medium faty, there were large \'zu‘igtions in the fat content
5 4 the different cuts. »Larskive» from bull 2610 analysed raw contained
%rdm“ of fat pr. 100 grams of edible meat, while the cut »bryst» contained
ik Sl"ctms of fat pr. 100 grams of edible meat.
twie € Calcium content of raw meat varied somewhat. Some cuts contained
tilgg, ®3s much as others. This may be explained by the fact that small car-
of tl T bone fragments can be mixed in with the meat during preparation
i \me e.

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

Our
Wit} . data on the B-vitamin content of raw meat are in good agreement

1o
d{‘ul“ reported in the literature. See Table 1.
ale
Shoy, t}uldtm““ using the data obtained along with data published earlier
of p. 1at the following factors may be used for estimating vitamin content

W beef:
hi;
d . r .
it Mine 0,0045 milligram per gram of protein
)OTlax,2 . g
Ni .H‘Wm 0,0087 milligram per gram of protein
~vac oY
i i 0,23 milligram per gram of protein.
€ we -
angq ;. Weight loss in the meat due to the preparation is given in Table 4

Calculate d as follows.

Raw - ! :
*W meat 1+ water (if added) — Prepared meat 4 drippings x 100

Raw meat 4 water (if added).

he
bfe tqultlon of thiamine, riboflavin and niacin for the four methods of
1 -
b01] . on is given in Table 5. The retention is considerably lower in the
: Meg — : : . e :
N &3 at than in the roasted meat. The thiamine retention in boiled meat
IQ(.ICLI 3 1

Ow. Drippings is a good source of B-vitamines.
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Medium fat bulls, Grade 1. Nutrients and Food Energy in the Edible Po f 100 grams

B-vitamins
Weigh ) 7 7
Weight ] ¢ Lhia Ribof
trimmed ~d1ble 2 at ) Ash ¢ Lvon mine

cut Rg A £ g r.cal g mg mg

Kam .
Morbradstek
[Larskive

Roasted till well done

5,986 8,2 2 8 0,06
Morbradstek o oo 3,963 — 552 7, s 0,09
Larskive ..... ¢ 5,460 4 ; 0,08

Boiled

Bryst

¥ on
Jrom
1/

Kam

Morbradstek

Larskive

Stock from,)

Bryst .




Fable 1. Continued. Nutrients and Food Energy in the Edible Portion of 100 grams of Meat
B-vitamins
Weight of Food Thia- Ribo-
trimmed Edible W ate Protein Fat energy  mine flavin ~ Niacin
Cut cul ke 5/ g g g k.cal mg mg meg

Raw meat

- sMorbradsteky .....ooovviiiienan.. § s e e s 3940 67,4 66,0 18,7 12,8 190 0,08 0,15 4,8
Prepared meat

Roasted till medium done »Mérbradsteky . ... 4465 . 59,2 26,0 126 297 0,08 0,14 4,5

Drippings [rom »mérbradstekn...... e L . 64,1 20,6 0,15 0,61 28,0

Roasted til rear done »Morbradsteky .......... 3370 - 60,0 23,8 14.0 221 0,09 0,14 5,0

Drippings from »mérbradsteky ................... - - 50,3 17,6 . 0,22 0,53 28,8

* Duplicat,




Table 2. Nutrients and Food Energy in the Edible Portion of 100 grams of Meat.

B-Vitamins
Food Thia Ribo-

Edible Water Protein energy 1sh Calcium Irvon mine flavin Niacin

SR
Breed|Cut % g g ¢ k.cal 4 mg mg mg mg mg

Dalabreed

Kam .

Bog

Sjeviotbreed
B 5 s s et s . 3 - 16,0
Kam 55,5 27,4
19,3
31,6

Spelbreed
SUEIC © s Nan aais >
UYL R SRS AN
2 72) LA .

Side




Iable 2 continued. Nutrients and Food Energy in the Edible portion of 100 grams of Meat.

B-Vitamines

Food Cal- Thia- Ribo-
Edible Walter  Protein Fat energy {sh cium Iron mine flavin  Niacin
Breed|Cut % g g g k.cal g mg mg mg mg mg
Ryggjabreed
Uncultivated mountain pasture
- Stttoee e s L 81 65,4 17,6 16,1 215 1,0 5 1,5 0,24 0,28 6,0
&3 BT e L i et ks o L 3 60,0 16,9 22.3 268 0,9 7 1,5 0,22 0.23 6,2
Bog .. .. T RS o 65,0 17,7 16,7 221 1,0 8 1,4 0,19 0,23 Sk
Side ..... e s s s 86 59,5 16,4 22.4 267 0,9 b} 1.5 0,14 0,20 4,9
Ryggjabreed
Cultivated pasture
STA L LT S R T 78 66,1 18,1 14,2 200 0,9 7 1,9 0,26 5,4
Kam ... ! 2 61,5 17,4 20,1 251 1,0 13 1,8 0,23 ! i |
BOZ o sty 74 64,3 17,5 17,4 226 1,0 14 1,6 0,20 0,23 4,3
o [0 LR R T e S o oL 85 62,9 16,6 19,1 238 1,0 9 1,8 0,15 0,19 4,1




PREPARED LAMB.
Nutrients and Food Enevgy in the Edible Portion of 100 grams of Meat.
-Vitamins
Food Cal- T hia- Ribo-
W ates Protein  Fat energy 1s cium Ivon mine  flavin  Niacin

Method of preparation, cut g g g k.cal mg mg mg mg mg

[.amb.
Roasting
a) Oventemp 150° C till meattemp
»Steky .
» Kamy
Drippings from:
»Steky
yKamy .. L L S e e . 80:2
Oventemp. 170° C till meattemp. R0
Steky
Kamy ........
Drippings from »Stek
¢) Oventemp 170° C till meattemp.
»Steky ..
Drippings from »Stek»
Braising
Oventemp 200/170° C till meattemp
»Steky ....
Drippings from »Stek»
Braising in an open pan Meattemp

yKamy . it : 51; 225 2 5 ; ; ¥ 0,19

Drippings from »Kamy . 7. - 0,10

Boiling in an open pan
»yBogy . . 50, 3 308 : 2. 0,10 0,15
»Sidey . . D2, , 5, 315 / . 0,08 0:12
Stock from »Bogy : - — - 0,09 0,06
R . 7. : : — 0,07 0,06




T able 4.

M

Weight loss

and

prepavation time

(

f beef and lamb.

Weight loss

. meat

Preparation time pr. kg

Mainutes

o . i
thod of preparc ut Mean Variation Mean Variation
Bm/’
1 :
Rm“liz
) Oye
;*Illmnp, 180° C till meattemp. 75° (
"Kam, 21,0—25,9 36 32
WM ésye
Mérbrag, 26,4 — 28,3 44 43—45
"Larskive, 2742316 23 20—29
(
'Ventemp,.
M“Il)r;u[“ 20,1—26,9 40 SAE—d 5
Ov
ve: S y
y Chtemp. 180° C till meatte mp.  60° (
YMés -
2 o, Morbrag, . 1D 16,7—26,9 35 29 —43
" Boiling - W : '
‘1“; In an open pan.
S0 1 o 7 26,0 —29.4 151 145 — 160
e LU/};},
<, >
]\{“abllm;
g.
) O,
e x . C
“SOtemp, 1500 ( till meattemp. 80° (
Mtels
i« 277 L 280G 76 70 —86
» I -
Kam,, 20,1 17.3—02.3 72 69 —74
Ve 1 b i
5 Otemp. 170° C till meatt mp. 80° (
teky = - 5 i -
l.(lu _________ 30.7 27.3:-33 5 66 60 —74
, A O 22 18,6—31,3 62 56— 65
€ 3 = —_
Itemp.  170° C till meattemp. 95°
MWtel.
= 41,9 41,4—43,0 97 BRI 1)
Talsing
g.
Ox»
Ventan
Ntemp.  200/170° till meattemp. 80° (
Mtal-
= 32 3 1.6—33:1 6 SRR
T In an open pan Meattemp. 80° (
"Kam,, e IRt : "
= 22,6 8,7—26,5 51 K753
4. R
)U]ll“;\' =
)})’ tan open pan
"Dogy - = =
s S ... 30,0 27,4 —33,4 67 38—79
"Slde) L s
29,0 27,1—31,7 92 75—114
3953 33,3—37,7 19
37,0 35,1 —40,7 19




»Siden

T hiamine %, viboflavin 9, Niacir
Method of preparation, cuf. in the meat total in the mec total he meat
Beef.
a) Oventemp. 180° C till meattemp. 75° (
R . o . & 54 61 79 90 59
INMIETDTACR -+ a0 e pasmasiasomsios 57 64 83 97 33
PLATSKIVEN: visvaimimantone it 82 71 76 98 60
b) Oventemp. 180° C till meattemp. 71° C
SMOSEbrady ool S iraite 69 12 71 76 72
c) Oventemp. 180° C till meattemp. 60° C
PMISEBLAAY «nv i il didannsondding 82 84 74 77 83
2. Boiling in an open pan.
EBEYSER: 18 ol i e s o baes 16 50 62 96 35
Lamb.
1. Roasting.
a) Oventemp. 150° C till meattemp. 80° (
BIIREN. o5 canndics suinsngiisacariny 59 T# 70 30 39
DECETD « v vcoviaweioe Sommnoigns s wace Fonld 86 93 64 64 67
b) Oventemp. 170 ,C till meattemp. 80° C
(§5 0 A EOOR O A 54 67 54 66 50
yKam» .. 6+ 5k - 63
c) Oventemp. 170°C till meattemp. 95° (
ASTOITN o5 ris cn ilsingiignmamnends 37 — 70 = 53
2. Braising.
: Oventemp. 200/170° C till meattemp. 80° C
OGT H | o S SRR K o, 72 35 60 81 53
3. Braising in an open pan. Meattemp. 80° (
IR o dciien caays et 2avinonsins 75 93 72 82 53
4. Boiling in an open pan.
A B oTes Ay R 8 NOTE USRS (SR 34 19 48 60 47
53 (8 SO O s ol 35 59 45 62 +6
5., Boiling in a pressure cooker
' MEIOEN <. ivhasomens ohiins Rigywnnsds 40 66 +7 64 i

O/

69

63




. Lamb
§ The nutritive values and food energy of raw lamb is given in Table 2, and
()r e y < = : ®,

Prepared in Table 3.

he fat content varied considerably from cut to cut within the same car-

Cas : : N 2
abls‘ The fat contents of »steks and »bog» were similar and these were consider-
J ' -~ 4 E . . . pe . p
Y lower than that of ykam» and »siden. A significant difference between the

*"l?amin content of different cuts was found.
fibo:?]() fiiStinct (}iff_(~1'(e}1c(f was observed between the content qf thiaminei
AVin and niacin in different breeds of lamb. Further the influence of
paStUTC seemed to be neglible.
Cﬂlculations using the data obtained along with data published earlier
Ofoil that the following factors may be used for estimating vitamin content
W lamb.

I,hlfmlinc 0,0114 milligram per gram of protein
%lb()fla\'in 0,0128 milligram per gram of protein
lacin 0,32  milligram per gram of protein
5 g per §

The weight loss in the meat due to preparation is given in Table 4.

Ret(‘ntion of thiamine, riboflavin and niacin for the different methods

of
Preparation 1s listed in Table 5.
Wde variations in the retention values were found.
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