139

Bulgarian Journal of Agricultural Science, 17 (No 2) 2011, 139-144
Agricultural Academy

INFLUENCE OF DIFFERENT SELENIUM AND IODINE OFFER DURING
THE GRAZING PERIOD OF SHEEP ON THE MILK YIELD, MILK
PERFORMANCE AND DAILY PROTEIN, FAT AND LACTOSE SECRETION

L. ANGELOW!, V. TSVETKOVA' and G. JAHREIS?
! Institute of Cryobiology and Food Technologies, BG — 1407 Sofa, Bulgaria
? Institute of Nutritional Sciences, 07743-Jena, Germany

Abstract

ANGELOW, L., V. TSVETKOVA and G. JAHREIS, 2011. Influence of different selenium and iodine
offer during the grazing period of sheep on the milk yield, milk performance and daily protein, fat and
lactose secretion. Bulg. J. Agric. Sci., 17: 139-144

The large population size of different sheep breeds and their wide adaptability to forage quality, make sheep
widely accepted and genetically of great potential for production of ewes milk and different milk products. How-
ever, the established imbalances of basic essential elements in the flora (Se, I)) in the investigated area (Rhodope
Mountain - Village Borino) affected negatively the milk production during the pasture period. Through the milk-
ing periods (April-June) the control ewes were additionally supplemented “per os” with 0.25mg selenium in the
form of NaHSe0, and 0.15 mg iodine in the form of KI daily. The experiments were carried out with 16 ewes of
Rhodope Tsygai breed, divided into two groups. The animals were fed according to ARC norms with different
amounts of selenium and iodine during the experimental period. The milk samples were taken on the 30™ and the
60™ day after supplementation. Selenium and iodine deficiency in the ration reduced the milk yield during the
whole period (60" days) by 44%. The Se-T-unsupplemented ewes produced daily 35% less fat and 41% less milk
protein in comparison to the supplemented one.
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Introduction

There has been increasing interest in the ewe’s
milk products in the last several years. Their qual-
ity highly depends on the milk performance of
the raw milk. The effect of trace element supple-
mentation in the feed ration of different sheep
breeds on the milk yield and milk quality during
the lactation period has not yet been thoroughly
E-mail: luboangelov@abv.bg

investigated. The species-specific trace element
supply to different sheep breeds and its reaction
during the supplementation showed that the results
obtained in one genotype can not be transferred to
another, without experimental testing (Angelow et
al., 1998; Groppel, 1987; Odjakova et al., 1998;
Petrova et al., 1999; Todorova et al., 1993; 1996;
1997). In mountainous areas the established de-
ficiency of basic essential trace elements (sele-
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nium, iodine, zinc, cobalt, iron) in the feed ration
reflects on the productivity and biological status
of sheep (Angelow and Todorova, 1998). Se de-
ficiency influenced negatively the Se transfer in
goat and sheep milk (Angelow et al., 1993; Anke
et al., 1989; Todorova et al., 1993, 1997). On the
other hand high levels of some macro- and trace
elements (Ca, S, Cu) might influence the Se accu-
mulation and led to secondary Se-deficiency in the
organism of ruminants (Angelow, 1995; Dragnev
et al., 1991). Synergistic effect between Se and
I was investigated in rats and sheep (Angelow,
1997; Arthur et al., 1991; Burk, 1994; Delange et
al., 1993). Se deficiency impairs thyroid hormone
metabolism by inhibiting the activity of the deio-
dinases, which convert thyroxine (T,) to the more
metabolically active 3, 3°-5 triiodthironine (T,).
Se deficiency led to a decrease of the I-contents
(27-50%) in the milk and blood serum (Angelow,
2008).

The objective of present study was to establish
the effect of Se and I supplementation to the feed
of lactating sheep (Rhodope Tsigai) on the milk
yield, fat and protein production during the lacta-
tion period (60 days).

Material and Methods

The experiments were carried out with 16 ewes
of Rhodope Tsigai breed, divided into two groups.

During the grazing period, in depends on vegeta-
tion stage of the flora, the animals were grazed on
pasture with different amounts of selenium and
iodine. From the first of May to the first of July
the pasture grass contained on the average 0.085
mg Se/kg DM and 0.093 mg I /kg DM. During
investigated period (60 days) the control group
received additionally 0.25 mg Se/day as NaHSeO,
and 0.20 mg I/day as KI.

The milk samples were taken on the 30" and
60™ day after supplementation. Milk protein was
determined using Milkotester of Foss Electric
(Denmark) and milk fat by Gerber’s method.

Through the milking periods (on pasture) the
control ewes were additionally supplemented “per
os” with 0.25mg Se in the form of NaHSe0, and
0.15 mg I in form of KI daily. The animals were fed
according to ARC norms with different amounts
of selenium and iodine during the experimental
period. The milk samples were taken on the 30
and the 60™ day after supplementation.

Statistical analyses were performed using “Gen-
eral Statistic Pack” of Hewlett Packard.

Results and Discussion

The effect of selenium and iodine supplementa-
tion on the milk production was investigated dur-
ing the first 60 days after the weaning period. Milk
yield was tested through individual milk samples,

Table 1
Effect of Se-I supplementation on the daily milk yield of Rhodope Tsigai ewes during the milking period
(n=8;8)
th th
Daily milk yield, ml 30" day afte?r 60" day afte?r P o,
supplementation supplementation

Supplemented group 743 £ 212 363+ 78 <0.001 49
Deficient group 499 £ 229 309+ 110 <0.05 62

% 117 - -

p* <0.05 >0.05 - -

* Deficient group=100%; Supplemented group=X%
** 30" day =100%; 60" day =Y %
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collected during the active pasture period. Data on
the milk yield dynamics at the 30™ and 60" day
after supplementation are presented on Table 1.

The amount of milk produced by control and
deficient ewe’s differed significantly. The control
group produced at any time more milk (245 - 54
ml/d) with natural fat content in comparison to
the deficient one (49% and 17%). With advance
of lactation the milk yield of both groups has been
reduced by 51% (363 + 78 ml/day) and by 38%
(309 £ 110 ml/day).

These results confirmed the tendency that Se-I
unsupplemented animals produced less milk, be-
cause both elements take an important place in the
intermediary processes and are responsible for the
normalization of milk gland function. In this case

a specific reaction of the organism depending from
the initial biological status of different species is
obvious. Selenium and iodine deficiency during
the grazing period hadn’t any effect on the protein
content of sheep milk (Table 2).

During the different sub-periods, the protein
contents varied from 5.90% to 6.62% in supple-
mented group, and from 6.09% to 6.50% in the
deficient one. In the course of lactation changes
in the milk protein composition and differences
between the groups have not been established.

Regarding the fat content of raw milk the char-
acteristic increase in the fat content with advance
of lactation reached 24% in the supplemented
group (p < 0.01) and 19% in the Se-I deficient (p
< 0.01), and was related to the reduction of milk

Table 2
Effect of Se-I supplementation on the protein content of Rhodope Tsigai ewes during the milking period
(n=8; 8)
th th
Milk protein, % 30" day afte'r 60™ day afte.r P o,
supplementation supplementation

Supplemented group 590+0.17 6.62 £ 0.64 >0.05 112
Deficient group 6.09 £0.24 6.50 £0.44 >0.05 107

% 102 - -

p* >0.05 >0.05 - -

* Deficient group=100%; Supplemented group=X%
** 30" day =100%; 60" day =Y %

Table 3
Effect of Se-I supplementation on the milk fat content of Rhodope Tsigai ewes during the milking period
(n=8;8)
th th
Milk fat, % 30™ day aftgr 60™ day afte?r P %
supplementation supplementation

Supplemented group 7.02 £0.53 8.69 £1.05 <0.01 124
Deficient group 7.46 + 0.46 8.85+1.32 <0.01 119

% 98 - -

p* >0.05 >0.05 - -

* Deficient group=100%; Supplemented group=X%
** 30™ day =100%; 60" day =Y %
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Table 4
Effect of Se-I supplementation on the lactose content of Rhodope Tsigai ewes during the milking period
(n=8;8)
th th
Lactose, % 30" day afte?r 60" day afte?r P o,
supplementation supplementation

Supplemented group 4.62+£0.20 4.51+£0.13 >0.05 98
Deficient group 4.76 +0.23 4.42 +0.23 >0.05 93

% 97 102

p* >0.05 >0.05

* Deficient group=100%; Supplemented group=X%

** 30 day =100%; 60" day =Y %

Table 5

Effect of Se-I supplementation on the daily protein secretion of Rhodope Tsigai ewes during the milking

period (n= 8; 8)

30" day after

60" day after

. : ok 0,
Milk protein, g/day supplementation supplementation P &
Supplemented group 43.9+£13.0 23.8+4.6 <0.01 54
Deficient group 30.3+14.0 20.1+7.4 >0.05 66
%* 149 118 - -
p* >0.05 >0.05 - ;

* Deficient group=100%; Supplemented group=X%

** 30" day =100%; 60" day =Y %

Table 6
Effect of Se-I supplementation on the daily fat secretion of Rhodope Tsigai ewes during the milking period
(n=8;8)
: 30™ day after 60™ day after
Milk fat, g/day supplernZntation supplemZntation p** v
Supplemented group 523+16.4 312+ 6.2 <0.01 60
Deficient group 36.7+16.1 27.5+10.8 >0.05 75
%o* 143 113 - -
p* >0.05 >0.05 - -

* Deficient group=100%; Supplemented group=X%

** 30 day =100%; 60" day =Y %

secreted volume (Table 3).
At corresponding sub-periods the ewe milk of
the deficient group had higher fat contents (from

7.46% to 8.85%) in comparison to the supple-

mented group (from 7.02% to 8.69%). The estab-
lished differences varied from 2% to 6%, but not
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significantly (Table 4).

This phenomenon has been reported by other
studies (Angelow et al., 2000; Petrova et al., 1998)
under conditions of muli-trace element deficiency.
In cases of the deficient trace element status of
organism the observed higher milk fat contents
has been explained due to the mobilization of fat
depots and partial reduction of fat content in the
tissues.

Dynamics in the lactose contents, presented on
Table 4 did not show differences between the two
groups. The average lactose contents during the
sub-periods in supplemented deficient ewes varied
from 4.42% to 4.76%. The differences between

Table 7

both groups were not significant (2-3%). Based
on the milk yield and properties of sheep milk at
the 30" and 60™ day of experiment, it could be
calculate the daily secretion of protein, fat and
lactose of both groups (Tables 5, 6, 7).

During the different periods the supplemented
and non-supplemented ewes secreted on the aver-
age 43.9/30.3 gand 23.8 /20.1 g protein daily. In
both groups the average daily secretion decreased
with the advance of lactation, what reflected on the
reduction of milk yield and the alterations in the
milk composition?

Regardless to the lower milk yield and due to
the higher milk fat percentage of the Se-I deficient

Effect of Se-I supplementation on the daily lactose secretion of Rhodope Tsigai ewes during the milking

period (n= 8; 8)

30™ day after 60" day after
Lactose, g/day supplem}e]ntation supplemZntation p** v
Supplemented group 343+10.2 16.3+3.3 <0.001 48
Deficient group 239+ 11.4 13.7+£5.2 <0.05 57
% 144 119 - -
p* >0.05 >0.05 - -
* Deficient group=100%; Supplemented group=X%
** 30" day =100%; 60™ day =Y %
Table 8
Influence of supplementation on milk properties during the whole period
Parameter Deficient group Supplemented group o b
X sd X | sd
Milk yield, ml/day 392 192 565 252 144  <0.05
Fat content, % 8.24 1.23 7.80 1.17 95 >0.05
Protein content, % 6.32 0.41 6.24 0.57 99 >0.05
Lactose content, % 4.57 0.28 4.57 0.17 100 >0.05
Fat secretion, g/day 31.5 13.7 42.4 16.4 135  <0.05
Protein secretion, g/day 24.6 11.6 34.5 14.2 141  <0.05
Lactose secretion, g/day 18.2 9.7 259 11.9 143 <0.05
Total solids, % 20.1 1.4 19.5 1.6 97  >0.05
Solids-non-fats, % 12 04 11.9 0.5 99 >0.05

* Deficient group=100%; Supplemented group=X%
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group, differences in fat secretion between the
groups were not established on 30" and 60™ day.
The supplemented ewes secreted daily from 13 to
43% more fat into milk.

The secretion of lactose were higher between
two groups during the first period, average by 44%
, wireless differences in sub-periods varied from
48% to 57% (P < 0.001; P <0.05).

The estimated reduction of the daily milk pro-
duction in the experiment with the Rhodope Tsygai
breed was 44% (Table 8).

Conclusions

The supplementation of lactating sheep during
the period with 0.25 mg Se/day as NaHSeO, and
0.15 mg I/day as KI had a positive effect on the
milk yield and the milk composition.

After weaning (April-June) the Se-I-deficient
ewes produced 44% less milk with natural fat
contents, 35% less fat, 41% and less milk protein
daily in comparison to the supplemented group.

During the grazing period the daily lactose
production in the deficient group was decreased
by 43%. The results obtained showed that a cor-
rection of Se and I offer to the rations of lactating
sheep was needed.

References

Angelow, L., 1995. Spurenelementgehalt der Flora. Forsc-
hungsbericht, AvH-Stiftung, Bonn, Deutschland, pp.
1-28.

Angelow, L., 1997. Die Auswirkungen geologisch bedingten
Zink-, Selen- und lodmangels bei Tier und Mensch in
Bulgarien (endemische Spurenelementregionen) Forsc-
hungsstudie, Bonn, pp. 1-32.

Angelow, L., 2008. Der Einfluss des geologisch bedingten
Iodmangels wihrend der Weideperiode des Schafes
auf die Milchleistung und den lodgehalt der Milch und
der Milcherzeugnisse (Yogurt, Kédse), 1-26, DAAD-
Projekt.

Angelow, L. and D. Todorova, 1998. Influence of mar-
ginal iodine and chronic selenium deficiency on milk
performance of ewe’s In: M. Anke, W. Arnhold, R.
Bergmann, Dorn (eds.), Mengen- und Spurenelemente,
18: 128-133.

Angelow, L., S. Drusch, I. Petrova, D. Todorova and D.

Dotshevski, 1993. The influence of Se- and I-supplemen-
tation on milk performance and composition of milk in
a Se-deficiency region. In: M. Anke, D. Meissner and F.
Mills (eds), Trace Elements in Man and Animals (TEMA
8), Verlag Media Touristik, Gersdorf, pp. 319-320.

Anke, M., L. Angelow, B. Groppel, T. Kosla and M.
Langer, 1989. The effect of selenium deficiency on
the feed consumption and growth of goats. Arch. Anim.
Nutr., 39: 473-481.

Arthur, J. R., F. Nicol, G. and J. Beckett, 1991. The role
of selenium in thyroid hormone metabolism and effects
of selenium deficiency on thyroid hormone and iodine
metabolism. International Symposium on Selenium,
Belgrade, Abstract, 24.

Burk, R., 1994. Selenium in Biology and Human Health.
New York, pp. 93-115.

Delange, F., J. T. Dunn, and D. Glinoer, 1993. Iodine
Deficiency in Europe. Plenum Press, New York and
London, pp. 71-78.

Dragnev, C., I. Yanchev and L. Angelow, 1991. Possibili-
ties to use some indicative fodder plants and animal or-
gans as a criterion for valuation on the grade of pollution
with copper and zinc in industrial regions In: L. Leistner
(ed.), 37th International Congress of Meat Science and
Technology, Kulmbach, pp. 1244-1247.

Petrova, N., 1998. Effect of the different SCC on the pro-
duction, fat and protein in sheep milk. Bulg. J. Agric.
Sci., 4: 363-367.

Petrova, N., L. Angelow, D. Todorova and D. Dochevski,
1999. Influence of iodine and selenium deficiency on
macro and trace element content of ewe’s milk (Black-
head dairy breed). Bulg. J. Agric. Sci., 5: 907.

Todorova, D., L. Angelow, S. Drusch, D. Dotshevski and
I. Petrova, 1993. The influence of Se- deficiency on
trace element content and coagulation ability in ewe’s
milk. In: M. Anke, D. Meissner, C. F. Mills (eds.), Trace
Elements in Man and Animals (TEMA-8), Verlag Media
Touristik, Gersdorf, pp. 605-606.

Todorova, D., L. Angelow, D. Dochevski and N. Petrova,
1997. Der Einflul der marginalen Iod- und Selenver-
sorgung auf die Milchleistung und Milchzusammen-
setzung beim Schaf. In: M. Anke, W. Arnhold et al.
(Hrsg.), Mengen- und Spurenelemente, 17: 765-770.

Todorova, D., L. Angelow and N. Petrova, 1996. Influence
of selenium deficiency on the daily milk, fat and protein
production during the sucking period of lambs In: M.
Anke, W. Arnhold, H. Bergmann (Hrsg.), Mengen- und
Spurenelemente, 16: 387-392.

Received July, 23, 2010, accepted for printing December, 12, 2010.



