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Effects of Dietary Lamb and Beef Meat on the Growth and
Protein Utilization in Rats

Park, Sonhee
Department of Foods and Nutrition, Ewha Womans University

ABSTRACT

~ This study was carried out to compare the protein quality of lamb and beef meat, by
feeding to growing rats. Sixty weanling rats, 30 males and 30 females, were blocked into
12 groups(6 gruops of males and 6 groups of females). They were fed casein, beef, or
lamb as a protein source at two levels, 6 and 15%, for 5 weeks.

The amount of food intake, food efficiency ratio, protein efficiency ratio, body weight
gain, and the weights of skeletal muscles and liver were measured. Nitrogen retention, protein
content in the liver and skeletal muscles, and the levels of protein and cholesterol in the
serum were also assayed.

Summarzing the results, there were no significant differences between lamb and beef
on the growth and nitrogen utilization in the rats fed same percentage of protein diet.
However, rats fed 15% protein diet showed significantly higher growth rate than those fed
6% . Therefore, it can be concluded that lamb is as good a pro}ein food as beef in terms
of protein quality.

KEY WORDS : protein quality - lamb - beef - growth rate - nitrogen retention.
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Protein utilization of lamb and beet meat

Table 1. Formula of diet

6% protein diet 15% protein diet
" Ingredient Casein Beef Lamb Casein Beef Lamb
g/Kg diet

Caein 60 - - 150 — -
Beef - 74.6 — - 186.5 —
Lamb — — 82.3 — - 205.7
Corn starch 860 860 860 770 770 770
Corn- oil 40 33.5 30.1 40 23.8 15.3
Mineral mixture!) 40 40 40 40 40 40
Vitamin mixture?) + + + + + +

1) Mineral mixture(g/Kg mineral mixture) : Calcium carbonate, $00.0 ; Dipotassium phosphate, $22.5 ;
Magnessium sulfate, 102.0 ; Monocalcium phosphate, 75.0 ; Sodium chloride, 167.5 ; Ferric citrate.6
Hy0, 27.5; Potassium iodide, 0.8 ; zinc chloride, 0.25 ; copper sulfate.5H;O, 0.3 ; Manganous

sulfate. H, O, 5.0
2)
Nicotinic acid, 120 ;
tol, 500 ; Para-amino benzoic acid, 100 ;

Vitamin mixture(mg/kg diet) : Cholin chloride, 2,000 ;
Pyridoxin, 10 ; Calcium pantothenate, 100 ;
Vitamin By, 0.01 5 Alpha tocopherol acetate, 50mg ;

Thiamin hydrochloride, 10 ; Riboflavin, 20 ;
Biotin, 0.05 ; Folicacid, 4 ; Inosi-

Menadion, 2mg; Vitamin A, 0.1mg; Vitamin D, 0.0lmg
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Table 2. Food intake and body weight gain

Weekly food intake

Sex Protein Protein Total

level  source st 2nd 3rd 4th 5th Weight gain
g 8
Casein 56.8+ 1.7V 63.8+1.9 a? 549+ 3.4a 520+ 3.0a 68.8+ 5.1 427+ 2.4a
6% Beef 56.2+ 3.6 65.1+4.3ab 60.6+ 4.2a 59.5+ 4.lab 65.6+ 7.7 38.0+ 6.5a
Lamb 63.3+ 2.0 69.4+ 5.4ab 63.0+ 6.4a 78.1+ 3.4abc 79.3+ 2.3 489+ 5.0a
Female

Casein 71.6+ 3.5 94.7+83 b 954+ 4.9b 93.6+ 5.8¢ 94.1+ 22 125.5+ 9.85
15% Beef 65.8+ 4.2 79.8+ 9.9ab 82.5+ 10.0ab 785+ 8.7hc 84.9+ 6.6 109.3+ 13.0b
: Lamb 68.8+5.0 78.8+ 4.6ab 727+ 54ab  76.8+ 5.4abc 780+ 6.4 93.2+ 6.6b

Casein 54.84 3.5 66.2+ 2.9a 6374+ 7.2a 64.2+ 6.4a 78.1+5.2a 45.0+ 5.5a
6% Beef 60.6+ 3.8 65.1+4.4 a 62.3+ 6.5a 59.9+ 6.9a 65.6+ 5.2a 436+ 5.9a
Lamb 61.84 4.1 61.6+ 4.2a 62.8+ 5.6a 61.7+ 7.5a 69.7+ 8.7a 440+ 4.5a

Male
Casein  70.4+ 2.5 93.5+4.8b 1057+ 8.0b 1162+ 8.6b 122.2+93b  172.8+ 14.4b

15% Beef 69.9+ 5.3 106.1+8.3b  117.7+11.9b 128.9+ 10.3b 128.4+8.5b 181.2+18.3b

Lamb 70.9+ 4.2 79.8+ 2.0a 97.6+ 2.2b 104.7+ 1.9b 111.3+38.2b  152.7+ 3.4b

1) Mean+ S.E.
2) Values within a column not followed by the same letter in the same sex are significantly different
at p<{0.05 levely by Scheffe’s fest.

Table 3. Food efficiency ratio and protein efficiency ratio

Sex Protein level Protein source Food efficiency ratio Protein efficiency ratio
Casein 0.14+0.03 Va2 2.304 4 0.548
6% Beef 0.12+0.02 a 2.0384+ 0.26
Lamb 0.14+0.01 a 2.304+0.125
Female
Casein 0.29+0.04 b 1.898+ 0.233
15% Beef 030+0.02 b 1.9694+ 0.155
Lamb 0.25+0.02 b 1.644+0.125
Casein 0.144+0.03 a 2.288+ 0.437
6% Beef 0.144+0.02 a 2.3094 0.264
Lamb 0.14+0.01 a 2.2724 0.201
Male
Casein 035+ 0.02 b 2.301+0.120
15% Beef 035+0.04 b 2.301+ 0.235
Lamb 0.33+0.02 b 2.220+ 0.133
1) Mean+ S.E.

2) Values within a column not followed by the same letter in the same sex are significantly different
at p<{0.05 level by Scheffe’s test.
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Protein utilization of lamb and beet meat

Table 4. Protein intake, urinary nitrogen, fecal nitrogen, % nitrogen retention, and protein digestibi-

lity
Sex Protein  Protein Protein Urinary Fecal % Nitrogen Protein
level source intake nitrogen nitrogen retention digestibility
g/day mg/day mg/day % %
Casein  0.61+0.10V2% 129+ 5a 14.9+ 2a 770.8+ 5.3 784.2+ 2.0abc
6% Beef 0.64+ 0.07 a 12.84+ 3a 23.5+2a 61.84+ 8.6 75.1+ 5.6a
Lamb 0.7340.02 a 22.54+ 3a 20.6+ 2a 763.64+ 4.2 82.5+ 1.3ab
Female
Casein 243+ 0.79¢  101.3+ 21b 18.4+ 3a 69.5+ 2.3 94.94 1.1c
15% Beef 2.02+ 0.15bc 64.84 13ab 40.1+ 3b 68.0+ 3.0 87.5+ 0.5bc
Lamb 1.68+0.22b  100.0+ 21b 23.7+ 3a 52.44 6.2 90.6+ 1.4bc
Casein  0.74+0.07 a  17.5+ 4a 18.2+ 1a 69.5+ 2.7  84.3+ 1.5ab
6% Beef 0.644+0.03 a 13.94 la 19.4+ 2a 67.5+1.3 81.2+1.1a
Lamb 0.67+0.08 a 13.04+ la 17.94 3a 70.1+ 3.2 73.0+ 2.2ab
Male
Casein  2.80+ 0.20 bc  99.0+ 10b 33.8+7a 70.3+ 3.0 92.6+ 1.1c
15% Beef 8.84+0.30 c 80.4+ 11b 60.7+ 8b 75.0+ 2.7 88.5+ 1.2bc
Lamb 2.4440.07 b 89.8+ 10b 34.7+ la 68.0+ 3.1 91.1+0.3c
1) Meant S.E.

2) Values within a column not followed by the same letter in the same sex are significantly different
at p<{0.05 level by Scheffe’s test

Table 5. Weight, protein content, and % protein of skeletal muscles®

Sex Protein Protein Muscle weight % Protein Protein content
level source
g % g/100gBW2
Casein 0.724 0.08%a% 19.3+0.3a 0.15+ 0.003
6% Beef 0.74+ 0.07 a 18.7+ 0.2a 0.15-+ 0.005
Lamb 0.82+0.03 a 20.94+ 0.4a 0.17-+0.004
Female
Casein 1.54+ 0.08 b 20.4+ 0.2a 0.17+ 0.003
15% Beef 1.42+0.14 b 19.3+ 0.3a 0.17+0.007
Lamb 1.3240.14 b 20.5+ 1.0a 0.18+4 0.003
Casein 0.734+0.06 a 20.0+ 0.4b 0.15+ 0.009
6% Beef 0.76+ 0.06 a 18.6+ 0.3a 0.15+0.004
Lamb 0.76+ 0.10 a 20.1+ 0.4b 0.16+ 0.008
Male
Casein 1.83+0.11 b 20.0+ 0.1b 0.16+ 0.009
15% Beef 2.08+0.24 b 19.4+ 0.3ab 0.17+ 0.009
Lamb 1.79+ 0.04 b 19.1+ 0.2ab 0.17+ 0.003

1) Skeletal muscles include Tibialis anterior, EDL, soleus, plantaris, and gastrocnemius

2) Body weight
3) Mean+ S.E.

4) Values within a column not followed by the same letter in the same sex are signifcantly different
at p<{0.05 level by Scheffe’s test.



% A

Fn7lERt 408 g AFHE ey
(Table 6). 71} ZATH9) FA sloIM 15%
il Fo) 6% Bk 93 iia’l%} °] & 100
g AFFOR 48 BdE F98 Aojg

B A ekskeh
NHEH Ao Polw wud

T wE

ol AL, 15% AT 6% 2t 97

oz AQerz 15% BTN 6%

B} w ol

Bo) ZAYNEE V4 AATHTable 7). B

Ao v A gae vugel Fdoly

S

% 918 FolE ekl egtrh(Table 8).

39 cholesterol & 473 B8A 237
g WAV dow, Hojuel Agae ¥
ot zAolSls) 27 L WETH. 95

We T3 Apae g o w2,
geh, EE 2 7 sHAE ¥eld w,

%7

23} Aty ol 3 AW B3

A upAbe] ] go] thEm @D oy

F9) sujEo] 84 cholesterold] M=

ERi

g &l

A gon RREQRY. 2oz, Fn7)
]

3

B3 A7 E Bol RIH PO, of 8] 7ol A

2 279 §59 437 AW cholesterol
g WgE FAE gE Ao Bugen
36)38) B o) N o shgo] F: st AT T
7te) F93 Aol glUtH(Table 8).

o] gl A Ao 1 @A amino acid
ol dvrg A 99 a7FE F5 A
F Aduel 3 2=, FariY F oprx
Az g ol Ao} FHES 48.8% XN A
1719 48.9% 9 FAFBLA, T 9 %“—‘“él%“ﬂ &
A EATID. Atkrt, ARV AA L TFHE by
sine®) F4&olut AR 7|8t g2 FHEE
Hi7)e) EA @= /Jrfo]x:}‘o“ﬁ) w3k, k3l

]
#o] A 9 94, 3% A= 0E 57

2 r o ori

BEFEA °iﬂr 71ek g8 ZHdA M7

EAkE £ EYL & F Yk
U]?ﬂ]/\it 7] 2ue] #Y 10 WE A

G4 Ao o IHEE Ols}oq 2 9u o)

Table 6. Weight, protein content, and % protein of liver

Sex Protetn Frotein Liver weight % Protein Protein content
level source
g % g/100gBWD
Casein 4.440.322% 16.4+ 0.1ab 0.75+0.03
6% Beef 42+0.3 a 15.84 0.6ab 0.744+ 0.02
Lamb 4.74+0.3 a 15.8+ 0.4ab 0.71+ 0.03
Female
Casein 77402 b 14.54+ 1.6a 0.62+ 0.06
15% Beef 70405 b 18.94 0.3b 0.814+ 0.06
Lamb 6.3+0.5 b 18.1+0.6b 0.77+0.04
Casein 3.940.3 a 16.5+ 0.4a 0.67+ 0.05ab
6% Beef 41404 a 15.84 0.4a 0.694 0.02abc
Lamb 35406 a 1574+ 0.3a 0.55+ 0.06a
Male
Casein 9.6+ 0.4 b 19.64 0.4c 0.85+ 0.03c
15% Beef 104+09 b 18.6+ 0.2bc 0.78+ 0.06bc
Lamb 83+02 b 17.8+ 0.4ab 0.73+ 0.02bc

1) Body weight
2) Mean+ S.E.

3) Values within a column not followed by the same letter in the same sex are signifcandy different

at p<{0.05 level by Scheffe’s test.
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Protein utilization of lamb and beet meat

Table 7. Lengths of femur and tibia

Protein Protein

Sex Femur Tibia
level source :
Cm
Casein 2.54+0.08Da2 2.96+ 0.04a
6% Beef 2.504+0.03 a 2.97+0.05a
Lamb 2.52+0.03 a 3.02+0.03%a
Female
Casein 8.06+ 0.06 b 3.47+ 0.02b
15% Beef 2.95+0.04 b 3.36+ 0.03b
Lamb 2.86+0.07 b 3.30+ 0.05b
Casein 2.631+0.05 a 3.06+ 0.07a
6% Beef 2.58+0.07 a 2.974+0.05a
Lamb 2.53+ 0.08 a 2.944 0.07a
Male
Casein 3.12+0.04 b : 3.62+ 0.03b
15% Beef 3.16+0.08 b 8.63+ 0.08b
Lamb 3.05+ 0.03 b 3.50+ 0.05b
1) Mean+ S.E.

3) Values within a column not followed by the same letter in the same sex are signifcantly different
at p<(0.05 level by Scheffe’s test.

Table 8. Serum protein and cholesterol contents

Protein Protein

Sex Protein content Cholesterol content
level source
mg/d]l serum
Casein 7.84+0.219 167.4415.1
6% Beef 8.97+ 0.79 186.14+15.6
Lamb 8.404+ 0.68 167.0+ 9.0
Female
Casein 9.66+ 0.37 208.6+15.9
15% Beef 9.094+ 0.19 195.3+ 8.0
Lamb 8.644 0.41 17444+ 7.6
Casein 8.3040.33 abc® 187.0+20.9
6% Beef 7.314 0.35 ab 184.5+12.4
Lamb 6.89+ 0.64 a 200.6+ 3.9
Male
Casein 8.35+ 0.19 abc 160.2+ 15.7
15% Beef 9.39+0.41 C 201.7+ 25.2
Lamb 9.17+ 0.68 bc 176.0+ 6.8
1) Meant S.E.

8) Values within a column not followed by the same letter in the same sex are signifcantly different
at p<(0.05 level by Scheffe’s test.
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