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The aim of that study was to evaluate the influence of supplementary addition with L-
lysine to protein raw materials used in the compound feed on the retention rate and 
apparent digestibility of lysine, as well as the utilization in the organism of their 
amino acid. The results indicate that the lysine utilization in the organism is 
negatively influenced when the ratio between methionine and lysine is reduced 
(0,19%), indicating that in the compound feed the ratio between the two essential 
amino acids must be equilibrated (0.34-0.37%), which determines a lysine deposit in 
higher quantities in muscles and liver. The apparent digestibility of lysine from the 
sunflower meal (80.46%) was improved by supplementation with L-lysine, analogous 
to soybean meal (81.82%). 
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Introduction 

 
 In animal nutrition lysine is considered as being the first and the most 
important amino acid limitative. The lysine is necessary in the synthesis of the corporal 
protein, in the made of the bone tissue and in the reproduction function. 
 Lysine is a limitative amino acid for the meat production and for growing up, 
being necessary in pig nutrition, but the insufficiency in this amino acid influences 
negatively the production and the specific consumptions. 
 By the data in literature, it has been considered that the effects of lysine are in 
a big measure familiar with the once of the growing hormone [1,2,4]. So, in the case of 
an insufficiency of this amino acid are produced short animals with abundant deposed 
fat, by the time of the addition of a small quantity of this amino acid, are made long 
animals with a big development of musculature and proportionally less than of the fat. 
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 The aim of the present study is to establish the retention rate and the apparent 
digestibility of lysine and also the evolution of the contained lysine in blood, liver, 
intestine, muscles. 
 

Materials and Methods 
 
 The researches have been done in the Centre of Medical Researches – Fundeni 
on a number of 88 rats divided in four batches as much as similar as corporal weight. 
The rats have been kept in cages, two animals/cage, in optimal conditions of 
temperature and humidity. The compound feeds have been established in conformity 
with the necessary energy and nutritive substances of the rats, starting from the 
chemical composition and the content in amino acids of the feeds used in the structure 
of the compound (Table 1). 
 The administrated compound feeds were constituted of an base mixture 
without nitrogen, but equilibrated in other nutritive parameters, made with starch 
wheat, sugar, sunflower oil, mineral and vitamin mix, being completed at the 
experimental batch I with soya meal (27.20%) and 0.24% L-lysine marked with 
radioactive isotope 3H, at the experimental batch II with 36% sunflower meal and 
0,54% L-lysine 3H, at the experimental batch III with 19% fish meal and 0,06% L-
lysine 3H. At all of the three experimental batches it was a similar protein level 
(12.25% at batch I, 12.67% at batch II and 12.12% at batch III) and the lysine level 
was the same at all the four batches (0.85%).  
 From each batch were sacrificed three animals at 3, 6, 10, 15, 21 and 27 days 
to establish the way of repartition of marked lysine in the rats’ organism. The 
radioactivity of L-lysine marked with the 3H isotope from the feed samples, faeces, 
urine, blood, liver, intestine, muscles have been measured with the spectrometer with 
liquid scintillation Beckman LS-6500. 
 For establishing the digestibility coefficients of lysine from the administrated 
feeds in the experimental batches in which protein raw materials have been used, the 
experiences were organized with radioactive isotopes. The time of the digestibility 
experiences has been 11 days, from which 5 days was the preparing period and 6 days 
the control period. The rats have been kept in individual cages and the harvesting of 
urine and faeces has been made separately. The determination of lysine from urine and 
faeces has been made at the end of the experimental period, being used with the amino 
acids analyzer AAA 330 M. The experimental data have been statistical expounded, 
using the Student test. 
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Table 1 
The structure and the recipes parameters used in the experience 

Ingredients (%) Batch I Batch II Batch III 
Starch wheat 53.32 43.34 60.85 
Cellulose powder  5.00 5.00 5.00 
Sugar 3.00 3.00 3.00 
Sunflower oil 6.00 6.00 6.00 
Mineral mix 5.00 5.00 5.00 
Vitamin mix 1.00 1.00 1.00 
Soya meal 27.20 - - 
Sunflower meal - 36.00 - 
Fish meal - - 19.00 
L-lysine 0.24 0.54 0.06 
TOTAL 100.00 100.00 100.00 

Recipes parameters 
EM (kcal/kg) 2915 2792 2933 
PB (%) 12.25 12.67 12.12 
Lysine (%) 0.855 0.842 0.850 
Methionine (%) 0.163 0.284 0.317 
Treonine (%) 0.470 0.432 0.486 
Triptophan (%) 0.160 0.158 0.125 
Valine (%) 0.579 0.641 0.560 
Leucine (%) 0.932 0.777 0.784 
Isoleucine (%) 0.565 0.482 0.503 
Phenilalanine (%) 0.565 0.500 0.433 
Cystine (%) 0.171 0.198 0.103 

Ratios between: 
EM/PB (kcal/g%) 237.9 220.4 241.9 
Lysine/PB (%) 0.069 0.066 0.070 
Methione/Lysine (%) 0.19 0.34 0.37 

 
Results and Discussions 

 
 For investigating the way of lysine repartition in the rats’ organism after 
ingesting the marked amino acid, the evolution of the lysine radioactivity from blood, 
liver, intestine and muscles was measured (Table 2). 
 At the experimental batch I, in which only one source of protein was 
administrated, respectively soya meal supplemented with 0.25% L-lysine, it has been 
established a progressive increase of lysine radioactivity, being at the end of 
experimental period at a level of 177.29 DPM/ml blood. At the experimental batch II, 
in which the protein source was sunflower meal, showing a deficit of lysine, by the 
addition of L-lysine it has been established a most favorable ratio between lysine and 
methionine, which has determined that lysine was better used in organism, being 
eliminated in a lower quantity from organism. 
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 In liver it has been established close values in all experimental batches until 
the third experimental day (between 62.85 DPM/g at batch I and 77.79 DPM/g at batch 
III), after that being observed a pronounced increase in the II and III batches. So, we 
can estimate that the lysine radioactivity is influenced by the protein source that 
participates in the animal food, respectively by the ratio between amino acids from the 
feed protein. 

Table 2 
The evolution of the total radioactivity of lysine in rats’ organism (DPM/g) (x 103) 

Batch Sacrifice at: L-lysine in: 
blood liver intestine Muscle 

 
 
 

LI 

1 day 14.70+0.29 22.95+0.45 21.45+0.39 14.47+0.30 
3 days 63.66+1.39 62.85+1.14 70.34+1.36 40.27+0.47 
6 days 66.75+1.33 86.17+1.62 111.72+2.56 71.77+1.00 
10 days 89.07+2.18 139.06+3.36 131.33+2.99 106.87+1.33 
15 days 103.67+2.45 134.83+3.32 148.79+3.35 120.74+1.51 
21 days 139.43+3.22 157.59+3.51 165.66+3.64 125.28+2.31 
27 days 177.29+5.76 172.65+4.23 179.54+4.01 132.07+3.23 

 
 
 

LII 

1 day 18.01+0.17 17.20+0.15 23.73+0.25 16.37+0.14 
3 days 51.72+0.61 66.00+0.81 88.03+1.29 46.88+0.53 
6 days 55.93+0.70 102.09+1.37 137.79+2.09 96.09+1.28 
10 days 92.69+1.36 149.57+2.21 148.65+2.57 120.79+1.79 
15 days 124.35+1.98 158.82+2.77 152.09+2.64 132.71+2.05 
21 days 156.29+2.82 184.52+3.79 169.79+3.26 148.90+2.61 
27 days 188.64+3.89 189.95+4.01 193.86+4.65 171.49+3.34 

 
 
 

LIII 

1 day 16.06+0.15 21.26+0.23 26.56+0.25 16.62+0.16 
3 days 43.18+0.48 77.79+1.15 90.23+1.05 62.24+0.95 
6 days 72.47+0.81 121.57+1.54 140.87+1.99 108.25+1.14 
10 days 103.57+1.24 163.31+2.09 157.38+3.04 143.79+2.26 
15 days 139.83+2.03 181.05+3.22 163.02+3.17 153.64+2.72 
21 days 169.98+3.15 187.37+3.03 174.75+3.47 170.52+3.27 
27 days 200.22+4.90 203.48+4.79 207.11+4.94 188.78+4.03 

 
 The radioactivity of lysine from rats’ intestine has been increased at the II and 
III batches (193.86 DPM/g and 207.12 DPM/g) comparatively with the I batch, where 
the lysine radioactivity was 179.53 DPM/g, a decrease determined and by a diminution 
of food consumption. 
  During the experimental period it has been measured the radioactivity from the 
rat muscles. It was established close values in the third day of the experience at the I 
and II batches (40.27 DPM/g and 46.88 DPM/g), while the III batch, in whose 
alimentation participates fish meal, a greater value (62.24 DPM/g) was registered. At 
the next slaughtering have been established higher values at the II and III batches, at 
the end of the experience the animals from the II batch having a value of lysine 
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radioactivity in muscles of 171.49 DPM/g and in the III batch 188.78 DPM/g (with 
10.08% much more than II batch). 
 In the continuation of the researches, based on the obtained data during the 
digestibility experiences (variant 1) and the results obtained in experiences with 
radioactive isotopes (variant 2), it has been established the coefficients of apparent 
digestibility and the retention rate of the lysine from the administrated feeds to rats in 
the experimental batches I, II and III (Table 3). 

Table 3 
The coefficients of apparent digestibility and the retention rate of the lysine  

from the protein raw materials 
 

Batch 
CDa(%) Retention rate of lysine (%) 

Variant 1 Variant 2 Variant 1 Variant 2 
x+sx v% x+sx v% x+sx v% x+sx v% 

LI 81.82+0.87 4.25 83.07+0.83 3.98 42.42+0.50 4.72 41.91+0.42 4.03 
LII 80.46+0.76 3.78 81.79+0.62 3.08 55.17+0.46 3.44 54.06+0.40 2.98 
LIII 91.30+0.78 3.43 92.76+0.93 4.01 55.88+0.42 3.01 56.73+0.51 3.57 

 
 The variability coefficient is of 3.08-4.25% during of digestibility coefficients 
and of 2.98-4.72% for the retention rate of the lysine. 
 It was remarked the fact that by supplementation of sunflower meal with L-
lysine it has been obtained a digestibility coefficient of lysine close to that of soya meal 
(80.48% (variant 1) and 81.79% (variant 2) at the II batch to 81.82%, respectively 
83.07% at the I batch). Regarding the retention rate of the lysine, it has been observed 
a similar proportion of using in organism of lysine in the case of sunflower meal and 
fish meal, both supplemented with L-lysine. 
 

Conclusions 
 
 1. The coefficients of apparent digestibility of lysine established in the 
digestibility experiences and in those which used lysine marked with radioactive 
isotope 3H have been evidenced an improvement in the utilization of lysine in case of 
soya meal in addition to synthetic lysine (CDa 81.82-83.07%). 
 2. The retention rate of lysine has been improved by the supplementation of 
the sunflower meal with L-lysine (55.06-55.17%), this been superior to soya meal 
added with L-lysine (41.91-42.42%) and near of fish meal with L-lysine (55.88-
56.73%). 
 3. The use of lysine in the rats’ organism has been influenced by the ratio 
between other essential amino acid represented by methionine and this amino acid 
(0.19% to the batch I comparatively with 0.34% at the batch II and 0.37% to the batch 
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III), when protein and lysine have been provided at the same level (12% PB and 0.85% 
lysine) to the experimental batches I, II and III. 
 4. The measured values of the radioactivity of lysine marked with the isotope 
3H indicate that in the organism lysine is deposited in greater quantities in muscles and 
liver. 
 5. In consequence, the animal protein raw materials can be replaced with 
vegetal materials, on condition that the ratio between the essential amino acids to be 
provided. 
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Scopul prezentei lucrări a fost de a stabili influenţa suplimentării cu L-lizină a materiilor prime 
proteice utilizate în nutreţurile combinate asupra ratei de reţinere şi a digestibilităţii aparente 
a lizinei, precum şi a utilizării în organism a acestui aminoacid. Rezultatele obţinute indică 
faptul că utilizarea lizinei în organism este influenţată negativ, atunci când raportul dintre 
metionină şi lizină este scăzut (0,19%), indicând faptul că în nutreţurile combinate trebuie să 
existe un raport echilibrat între cei doi aminoacizi esenţiali (0,34-0,37%), ceea ce determină şi 
o depunere de lizină în cantităţi mai mari în muşchi şi ficat. Digestibilitatea aparentă a lizinei 
din şrotul de floarea-soarelui (80,46%) a fost îmbunătăţită prin suplimentarea cu L-lizină, 
situaţie similară observându-se şi în cazul şrotului de soia (81,82%). 
Cuvinte cheie: lizină, digestibilitate, rată de reţinere. 

 
 


