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In the extraction process of the vegetable soy oils and sun-flower oils results 
in large quantities a waste that contains approximately 45% fat from which 
58% is lecithin. This waste called “dreg” creates problems of environment 
pollution because we didn’t find a use for it. We tested this waste in the food 
of small ruminants, at sheep and goat, watching the ruminant effect and the 
apparent digestibility of the nutritive substances in the food. The tested doses 
of “dregs” were of 100 g and 200 g per day. The food supplementation in 
sheep and goats with dregs up to 7% fat in the dry substance of the ration 
has favourable and proportional effects with the dose of fat on the 
digestibility of the nutritive substances from the food. The growth of 
ruminant bacteria is favoured at the 100 g dose of dregs but is depressed at 
the 200 g dose of dregs. On the ruminant protozoa the supplementation with 
fat from dregs leads to the reducing of the number of protozoa and even at 
defaunation. It is possible that the fat from the dregs to be a source of YATP 

and to protect the alimentary proteins of the degrading with proteolytic 
enzymes and therefore to make the protein ruminant by-pass. 
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Introduction 
 

From the process of extraction of the vegetable oils from soy and sun-
flower results a waste in large quantities with a content of 45% dry substance (DS); 
the lecithin content of the fat is 58%. This waste called “dreg” creates problems of 
environment pollution. 

It was suggested the idea of its use in the food of animals and the 
administration tries of the dregs in the water of sheep in lactation revealed positive 
effects on the milk production (Pivoda, unpublished results, 2007).   

Till the present day the testing of lecithin effect from the dregs at milk 
giving cows (Bauman, 2000), at bull-calf in the fattening process (Plascencia, 
2003) and sheep (Lough, 1992) showed that the lecithin from the dregs as an 
energy source in the food (Shain, 1993), the reduction or growth of the digestibility 
of the alimentary fibbers and protein (Plascencia, 2003; Jenkin, 1990; 
Klopfenstein, 2000). 

The present paper proposes to evaluate the nutritional effects of lecithin 
from dregs at small ruminants through the measurement of the apparent 
digestibility and of the ruminant parameters in sheep and goats. 

 
Material and Methods 

 
 In the dreg’s chemical composition the dry matter (DM) represents 
45.39%. Reported to the DM the rough fat content is 57.94%, mineral salts – 
6.15%, rough protein – 4.76% and un-nitrate extractive substances – 31.24%. In 
the fat structure, the phospholipids (lecithin) represent approximately 62%. 
 Currently it is suggestively used the lecithin term for the intake of fat from 
the dregs in the food of animals from the experiment, because the lecithin has the 
weight in the fat structure. 
 The experiment was made on a sheep and a goat with a chronic ruminal 
fistula. Pre-experimentally we made cannulas and after disinfestations of animals, 
the cannulas were surgically installed in the left flank, in the wall of the ruminal 
dorsal sack; the cannula was passed through the abdominal wall and was fixed on 
the skin. 
 From the day of the surgical intervention the animals consumed hay and 
fodder, according to the quota of food for entertaining. The ration structure and of 
the combined completion fodder (N.C.C.) are presented in table 1. 
These rations were administered daily for 10 days for the accommodation of the 
symbionts with the ration structure. 

 In the experimental phase we measured the hay ingestion and the quantity 
of unconsumed hay; medium samples of combined fodder, hay and unconsumed 
hay leftovers were held for the determination of the rough chemical composition. 
Two consecutive days we collected faecal matter on 24 hours; we weighted and 
collected medium sample for the determination of the chemical composition. 
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Table 1 
Ration structure in sheep and goat 

Sheep ration Goat ration 
Hill hay 1.6 kg Hill hay 1.2 kg 
N.C.C. 0.2 kg N.C.C. 0.2 kg 

N.C.C.                                                                          N.C.C 
Corn 49% Corn 99% 
Barley 48% Salt 1% 
Sun-flower 2%  
Salt 1%  
  
 The chemical analyses were made through classic methods from the 
nutrition laboratories; we determined the content of dry matter (DM), rough ash 
(SM), organic substance (OS), rough protein (RP – Nkjeldhal x 6.25), rough fat 
(RF), the content in cell walls (NDF); through calculus we obtained the content in 
un-nitrate extractive substances (UES). 
 The chemical composition data, the ingested food quantities, and the faecal 
matter were used for calculus of the coefficients of apparent digestibility (CUD %). 
 In the two days of measurements of CUD we collected with a probe 
ruminal fluid that was filtered through four layers of gauze and was used for the 
determination of the bacteria density (NTG) and of ruminal protozoa, for the 
measurement of pH with the pH-metric probe and the dosing of the ammonium 
nitrogen concentration (mgN-NH3 / 100 ml ruminant fluid). 
 The ruminant  fluid collection was made before foddering and at 3 hours 
after the moment of the administration of the food. 
 The obtained average values for each ruminal measured parameter were 
used as control values (M) of reference, comparatively with the obtained values 
obtained after the lecithin administration (dregs). 
 In the second experimental phase the combined fodder (200 g / day) was 
supplemented with 100 g dregs (experimental variant L100) and after an 
accommodation period of 7 days we resumed measurements the same as on the 
base ration (M). 
 After a while the dregs dose grew at 200 g / day (experimental variant L200) 
and the measurements were restarted. 
 The obtained experimental results from the three ways of feeding (M, L100 
and L200) were compared for the ruminal and nutritional evaluation of the lecithin 
effect. 

Results and Discussion 
 

The apparent digestibility of the food: 
 The mean values of the apparent digestive use coefficients (CUD) of the 
nutritive substances (NS) from the food are presented in table 2. 
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Table 2 
 

CUD of the NS from the food supplemented with lecithin in sheep and goat 
Specification DS RA OR RP RF NDF UES 

S
he

ep
 M 72.94 69.98 73.27 58.86 52.03 78.09 69.30 

L100 
76.32 
±3.68 

65.76 
±7.01

77.46 
±3.35

62.63 
±10.06

86.17 
±1.63

82.98 
±3.93 

71.03 
±0.32 

L200 
79.16 
±9.02 

73.91 
±11.92

79.72 
±8.74

67.71 
±15.13

91.63 
±3.47

84.76 
±5.78 

69.54 
±16.16 

G
oa

t M 67.96 71.21 67.57 50.10 67.02 73.21 64.72 

L100 
72.22 
±2.99 

56.48 
±8.37

73.98 
±2.51

59.29 
±5.67

84.28 
±1.96

77.30 
±2.15 

71.84 
±2.42 

L200 
75.96 
±2.56 

61.29 
±±2.55

77.50 
±2.50

57.68 
±2.92

73.44 
±2.37

82.41 
±0.8 

75.67 
6.62 

  
From the comparison of the apparent CUD values from the control (M), with 

the ration supplemented with 100 g dregs (L100) and respectively 200 g of dregs 
(L200), we saw that at the sheep and also at the goat the digestibility of the dried 
matter (DM) grows according with the lecithin dose, being with 2.42% bigger at 
the goat at L200 in comparison with the sheep at L200.  
 The apparent digestibility of the mineral salts (CUDSM) drops at L100 at 
the sheep and also at the goat, but at L200 CUDSM grows at the sheep with 5.61% 
while at the goat drops with 13.93%, drop that at L100 is more drastic (- 20.69%). 
 The apparent digestibility of the rough protein from the food is also 
influenced by the lecithin dose; at the sheep CUDBP grows with 6.40% at L100 and 
with 15.03% at L200, and at the goat the growth of digestibility is 18.34% at L100 
and 15.13% at L200. It is suggested at the goat the digestibility reduction at the 
growth of the dose of fat, although the positive effect is more pronounced than at 
the sheep. 
 The digestive use of fat from the food is better at the sheep than at the goat, 
the growth of the dreg dose from 100 g to 200 g per day determining the growth of 
the fat digestibility. 
 It is suggested a limitation of the use of fat at the goat at the growth of the 
dose at 200 g / day in the conditions in which the voluntary ingestion of fat per day 
was equal at the sheep and at the goat (table 3) at L200, but the proportion of fat at 
the consumed dry matter was with 26.96% bigger at L100 and 11.44% bigger at L200 
at the goat in comparison with the sheep. 
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Table 3 
 

The voluntary intake rough fat by the sheep and goat in the experimental stages 

Specification 
SHEEP GOAT 

g/day
g/100g 

SU 
g/day

g/100g 
SU 

M 1.230 1.19 0.94 1.39 
L100 3.82±0.06 3.80 3.70±0.08 4.85 
L200 6.29±0.04 6.82 6.21±0.23 7.60 

  
In general of the fat supplementation in the ruminant food is above 8% from 

the DM of the ration, reduces the digestibility of the cellulose. The levels of fat in 
the experiment did not exceed this limit; more the lecithin being (more) hydro-
soluble did not affect the digestibility of the cell walls (NDF).  
 We saw that at the sheep and at the goat there was a growth of the 
CUDNDF, favouring the cellulosolyses in report with the lecithin dose. 
 The apparent digestibility of the soluble carbohydrates (CUDSEN) is not 
practically affected at the sheep although at L100 has the tendency of improving the 
digestibility; but at the goat CUDSEN grows with 11.00% at L100 and with 16.92% 
at L200.  
 Intraruminal digestibility of the DM and NDF in the sacks from the barley 
straws sustains the results of apparent digestibility with the maintenance of the 
growth of apparent CUDNDF through colic digestion. 
 Although the measurements were made on a goat and on a sheep the 
experimental results of water supplementation of lecithin at the sheep in the 
lactation period sustain our data through the increase of milk production (Pivoda, 
2007, unpublished data). 

Ruminal parameters 
 The rumen doesn’t have enzymatic secretion glands, but 50 – 80% from 
the enzymatic processes from the entire digestive tract happens in this segment 
under the action of enzymes of the ruminal symbionts. This dependency and 
performance, especially in the digestion of the cell walls and of the nitrogen 
happens because of ruminal bacteria that through their structure and weight of the 
bacterial species selectively direct the ruminal fermentation. The role of the 
protozoa in the rumen, although known especially post-ruminal through the protein 
quality, is uncertain; the rumen fauna ending had contradictory effects on the 
productive performance of the ruminant animals.  
 In general we admit that the ruminal fermentation may be nutritionally 
directed, the weight of a nutrient in the food favouring the multiplication of some 
ruminal bacteria species; it is known the exponential growth of the streptococcus at 
the soluble carbohydrate supplementation and the reduction of the cellulose 
digestion at the fat supplementation, but the effects of lecithin were not enough 
studied. 
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 From the NTG value comparison at both the sheep and the goat before 
foddering we saw at the control ration (M) that the bacteria density at the goat is 
2.9 bigger because of different rations through the combined fodder structure of 
whose biological value through the methionine content is bigger at the sheep in 
comparison with the goat. Starting from the differences of nitrogen supply in the 
rumen, the comparison of NTG at the sheep and goat at M, L100 and L200 would be 
wrong. At each species the comparison is possible at the lecithin supplementation 
having as a reference the control ration. 
 So at the sheep we saw at the ruminal fluid samples collected before 
foddering a drop of NTG, practically its reduction at half of the bacteria after the 7 
day accommodation with 100 g dregs; the same effect of reduction of NTG at 100 
g dregs was observed at the goat, but much smaller (7.69%). 

 
Table 4 

Ruminal parameter at sheep and goat on the control ration 
 

 
Specification 

Sheep Goat 
Before 

foddering 
At 3 hours 

after 
foddering 

Before 
foddering 

At 3 hours 
after 

foddering 
NTG 4.5 x 107 8.7 x 107 1.3 x 108 1.8 x 108 

P
ro

to
zo

a 

Total (nr/mm3) 614062 446875 221875 117187 

Entodinium (%) 99.06 96.31 93.53 93.65 

Diplodinium (%) 0.47 2.76 0.09 0.79 

Dasitricha (%) 0.47 0.92 5.47 5.55 

pH 6.9 6.5 6.7 6.2 

Ammonia 
(mg/100ml ruminal 

fluid) 

20.40 21.76 17.68 19.04 

Ration + 100g lecithin dregs 
Specification Sheep Goat 

Before 
foddering 

At 3 hours 
after 

foddering 

Before 
foddering 

At 3 hours 
after 

foddering 
NTG 2.1 x 107

 3.2 x 108 1.2 x 108 1.5 x 107 

P
ro

to
zo

a 

Total (nr/mm3) 337500 212500 214072 54687 

Entodinium (%) 98.78 96.05 80.56 77.99 

Diplodinium (%) 0 0 0.94 0 

Dasitricha (%) 1.21 3.94 18.48 22.01 
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pH 7 6.5 7 6.5 

Ammonia 
(mg/100ml ruminal 

fluid) 

9.45 10.13 18.77 28.29 

Ration + 200g lecithin dregs 
Specification Sheep Goat 

Before 
foddering 

At 3 hours 
after 

foddering 

Before 
foddering 

At 3 hours 
after 

foddering 
NTG 5.5 x 107

 4 x 107 4 x 108 9.1 x 107 

P
ro

to
zo

a 

Total (nr/mm3) 84375 90625 300000 267187 

Entodinium (%) 97 91.17 99 97,82 

Diplodinium (%) 0 0 0 0 

Dasitricha (%) 3 8.83 1 2,18 

pH 7 6.5 6.5 6 

Ammonia 
(mg/100ml ruminal 

fluid) 

5.51 10.27 18.36 29.24 

  
The dose of 100 g dregs per day determined the growth with 22.22% of 

NTG at the sheep and an exponential growth of 307.69% of NTG at the goat before 
foddering. Comparing these NTG values at three hours after foddering we saw that 
at the sheep the value was exponentially growing (367.81% from the control NTG) 
at the supplementation with 100 g of dregs; but at the goat at L100 a drastic drop of 
the NTG value occurs (8.33% from the control NTG). 
 The fact that at the sheep at L200 takes place the reduction at half of the 
NTG (45.98%), suggests that at L100 the lecithin has a stimulation affect on bacteria 
and at L200 has an inhibitory effect. These results can be altered by the ration 
structure differences but also in an unknown matter by the species. The apparent 
digestibility of the fat from the ration at L200 is reduced with 12.86% in comparison 
with the goat at L100, but at the sheep at L200, CUDGB grew with 6.34% in 
comparison with L100. If these differences are generated by the ruminant species or 
by the structure of the base ration, this still needs investigation. At the goat the 
enlargement of the lecithin dose reduces the protein digestibility. 
 We certainly know that lecithin does not affect the cellulose-lyses but 
reduces at L200 the UES digestibility in sheep, but at the goat it stimulates it; the 
differences of pH at both sheep and goat at L200 sustain a more active 
fermentation of UES at the goat, dimmed by a high ammonia level. A better 
understanding and the sustaining of the conclusions could be obtained through the 
comparison of these parameters at the same ration structure, in the condition of not 
respecting the food quota.  
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 The comparison of the number of protozoa in the ruminal fluid at sheep 
and goat, as NTG is not possible between species because of the very different 
number of bacteria before foddering on the base ration (M). 
 In accordance with the lecithin dose, we saw at the sheep the drop of 
protozoa numbers at 54.96% at L100 and at 13.74% at L200, before foddering, 
pattern that maintains at three hours after foddering. 
 This proves at the sheep, the depressive effect, practically the fauna 
disappearance effect of the rumen proportional with the lecithin dose, with the 
destruction of Diplodinium genre and stimulation of Dasitricha genre. 
 At the goat, at three hours after foddering the number of protozoa dropped 
at half (46.66%) at L100 and grew 2.28 times at L200, phenomenon that we can’t 
explain. Repeated measurements, eventually “in vitro” with different lecithin dose 
would clarify this aspect especially that this growth of the protozoa number is 
made because of the growth of the ammonia level and the ph reduction. In the goat 
too the lecithin had an unfavourable effect on the Diplodinium genre and a 
stimulating one at L100 on Dasitricha, genres that are dependent on the ammonia 
level too from the ruminal fluid; the ruminal pH was between normal limits that 
favour the cellulose-lyses, without any connection with the lecithin dose. 
 The values of the concentration of ammonia in the ruminal fluid were low, 
in general indicating a reduction of proteolysis, or a good use of the N-NH3 in the 
rumen. It has been suggested that lecithin can be an energetic source in the 
synthesis of the bacterial protein or in the protein by-pass. This was proved at the 
sheep at which even though the nitrogen level from the food was higher than the 
goat, the ammonia level drops the higher the lecithin dose, fact that reflects 
positively in the apparent digestibility of the protein. 
 But at the goat, with a lower level of nitrogen in the ration, the ammonia 
grew with 50% at L100 and at L200.  
 Again we see differences in comparison with the sheep in the energetic use 
of lecithin, which is reflected not only on the apparent digestibility of nitrogen but 
also on the fat digestibility from the ration. 
 Comparative, but insufficient the ruminal digestion of soluble 
carbohydrates at the goat is better. 
 The whole analysis of the effects of supplementing the food with dregs at 
sheep with 100 g and respectively 200 g per day reveals the favourable effect of 
lecithin on the apparent digestibility of DM, OS, PB, GB, NDF, proportionally but 
not linear with the lecithin dose. The apparent digestibility of UES at the sheep was 
practically not affected. 
 Goat food supplementation with lecithin leads to the growing of the 
apparent digestibility of DM, OS, NDF and UES proportionally with the lecithin 
dose. The apparent digestibility of PB at 100 g dregs was bigger than at the sheep, 
but at 200 g the positive effect is reduced; in the same way the apparent 
digestibility of the fat dropped at the growth of the dregs dose at 200 g / day. 
 These comparative data at the two species can be interpreted as similar at 
all parameters, if we have in view that the ingestion of fat at the goat was larger 
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reported to the ingested DM; it is suggested that a growth of the dose of dregs over 
7% fat in the ration reported to the DM, would have unfavourable effects. We 
mention that the fat intake from the ration was 6.83 ± 0.10 g DM ration at the 
supplementation with 200 g dregs at the goat. These results are in concordance 
with the specialty literature, the level of fat in the food being limited below 8%. It 
has been suggested that the food supplementation with lecithin is limited to the 
total intake of fat in the food. 
 In what concerns the ruminal parameters, we saw that the supplementation 
with dregs in a dose of 100 g / day determines the exponential growth of the 
bacteria at three hours after foddering but only at the sheep, at the goat having a 
depressive effect. The 200 g dreg dose depresses the NTG at the sheep and goat 
too, but more at the goat at which the ingested fat quantity at 100 g DM was larger; 
the NTG variation seem so be according to the fat percentage from the food. 
 The protozoa density drops after 3 hours after the lecithin ingestion, having 
a fauna stopping effect at the sheep but not at the goat; the ruminal absorption of 
lecithin in comparison at the two species could explain this phenomenon, through 
the dosing of the lecithin concentration in the ruminal fluid. 
 In this context of the variation NTG and protozoa density variation, the 
proteolysis, although more active at three hours from the food ingestion, the growth 
of the lecithin dose reduces the ammonia level in the ruminal fluid through the 
proteolysis reduction or through the growth of the synthesis of bacterial protein at 
the sheep; at three hours after fermentation the growth of the dregs at 200 g has no 
supplementary positive effect in comparison with the 100 g dregs at the sheep. But 
at the goat, the ammonia level from the ruminal fluid grows with 50% at both doses 
of dregs; the ruminal apparent pH was not affected by the lecithin supplement. 
 

Conclusions 
 

  -   The supplementation of the food of small ruminants with lecithin up to 
7% fat in the dry substance of ingestion has favourable effects and proportional 
with the dose of lecithin on the apparent digestibility of DS, OS, PB, GB, NDF and 
UES. 

- The growth of the proportion of fat in the food beyond 7% from DS of 
the ration reduces the number of ruminal bacteria. 

- The fat from the food has negative effects on the ruminal protozoa, 
having the tendency to stop fauna growing. 

- The lecithin might be a potential source of YATP in the rumen.  
- It is possible that the lecithin protects the alimentary proteins from the 

photolytic bacterial enzymes and to realize the ruminal by-pass of 
protein. 

 
 
 
 



  276

References 
 

1.  Bauman, D. E., Baumgard, L. H., Corl, B. A.  and Griinari, J. M., 2000, 
Biosynthesis of conjugated linoleic acid in ruminants Journal of Animal Science, 
77: 1-15 

2. Jenkin, T.C, Fotouhi, N., 1990, Effects of lecithin and corn oil on site of 
digestion, ruminal fermentation and microbial protein synthesis in sheep, Journal 
of Animal.Sci., 68, 460–466 

3. Klopfenstein, T., Cooper, R., Jordon, D. J., Shain, D., Milton, T., Calkins C. 
and. Rossi, C., 2000 - Effects of backgrounding and growing programs on beef 
carcass quality and yield, J Anim Sci, 77: 1-11 

4. Lough D.S., Solomon M.B., Rumsey T.S., Elsasser T.H., Slyter L.L., Kahl S., 
Lynch G.P., 1992,- Effects of dietary canola seed soy lecithin in hig-forage diets on 
colesterol content and faty acid composition of carcass tissues of growing ram 
lambs, Journal of Animal Science. 70, 1153-1156 

5. Plascencia, A., Mendoza, G. D. and  Zunn, R. A.,2003, Relationship between 
body weight and level of fat supplementation on fatty acid digestion in feedlot 
cattle, Journal of Animal Science, 81, 2653-2659 

6. Shain, D. H., Sindt, M. H., Grant, R. J., Klopfensteini, T.J., Stok, R. A., 1993, 
Effect of Soybean Hull: Soy Lecithin: soapstok mixture on ruminal digestion and 
performance of growing beff calves and lactating dairy cattle, Journal of Animal 
Science, 71, 1266-1275. 
 
           
 
 
      


