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ABSTRACT

This study was conducted to investigate the effects of fresh, ensiled and dried alfalfa on the fatty acid
composition and cholesterol level of the serum, liver, kidney and spleen samples in yearling sheep. Forty
Akkaraman lambs, 4 months of age, with an average body weight of 21 kg were used in the study. All diets were
formulated to be isonitrogenous and isoenergetic. The lambs were divided into four groups according to feed:
wheat straw as roughage (Control group, C); fresh alfalfa as roughage (AF group); ensiled alfalfa (AS group);
and dried alfalfa (AD group). The alfalfa group had lower saturated fatty acid (SFA) and higher polyunsaturated
fatty acid (PUFA) contents than the wheat straw group. In parallel, SFA concentrations in the serum and offal
(liver, kidney and spleen) were significantly higher in the controls, whereas the highest PUFA amounts were
recorded in lambs fed with fresh alfalfa. Serum and offal proportions of ®3 and w6 fatty acids significantly
increased except in serum ®3 content of lambs fed with alfalfa. However, the cholesterol level decreased in all
groups given alfalfa. In conclusion, the results of this study suggest that alfalfa consumption causes a significant
decrease in cholesterol levels and a significant increase in PUFA levels in lambs. Additionally, it may be said
that the risk of coronary heart diseases may decrease in humans who consume the offal of lambs fed with
alfalfa.
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Introduction

Liver is recognized as a valuable source of nutrients in human nutrition but there are
few reports about the fatty acid composition of ruminant total liver lipids (KINSELLA
and BUTLER, 1970; FLANZY et al., 1976; LANZA et al., 1980; HIDIROGLOU et al., 1987). In
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general, lipids in ruminant livers appear to contain more 18:0 (stearic acid) and less 16:0
(palmitic acid) than muscle, and more longer-chain polyunsaturated fatty acids (PUFA)
although the results for 18:2 (linoleic acid) are inconsistent.

Numerous studies (BONANOME and GRUNDY, 1988; KANNEL et al., 1971) have
confirmed that there is a strong relationship between the lipids consumed in human
diet and total plasma cholesterol. Low intake of saturated fat and an increased ratio of
polyunsaturated to saturated fatty acid are associated with a low risk of human coronary
heart disease (HU et al., 1997; HU et al., 1999). Not only saturated and unsaturated fats are
important, but also individual fatty acids (ARAUJO DE VIZCARRONDO et al., 1998). It has
been reported that high concentrations of cholesterol in the human diet lead to raised serum
cholesterol level and, in turn, this exposes the consumer to the risk of arteriosclerosis and
coronary heart diseases (GRUNDY et al., 1988).

Alfalfa is one of the most important legumes used in agriculture. Sometimes it is
called as the “Queen of Forage” and it is grown for hay, pasture, silage and dehydrated
meal. Alfalfa can be used for diets in all domestic animal species (CHEEKE, 2005) and
it includes high levels of bioactive antinutritive factors such as saponins (SEN et al.,
1998). Saponins have been reported to have hypocholesterolemic, anticarcinogenic, anti-
inflammatory and antioxidant properties (RAO and GURFINKEL, 2000).

The aim of this study was to investigate the effects of fresh, ensiled and dried alfalfa
on fatty acid composition and cholesterol levels in the serum, livers, kidneys and spleens
of yearling sheep.

Materials and methods

Experimental design and diet regimens. In this study forty, 4-month-old Akkaraman
lambs were used following approval from the local ethics committee. Trivalent foot and
mouth disease vaccine [inactivated FMD virus strain A, O and Asia 1 produced by the
FMD institute, Ankara-TURKEY, 1 mL] and biovalan enterotoxemia vaccine, including
type C and D (Entovac-P, I mL) were subcutaneously injected into all animals. Prior to
the experiment, a subcutaneous injection of Ivermectin (Ivomec-F) at a dose of 1 mL/50
kg was administered against internal and external parasites. The lambs were then divided
into 4 equal groups with 10 animals in each, according to the diet regimen, and the initial
body weight was homogeneous between the groups. The control group was fed with a
wheat straw diet whereas the 3 other groups received alfalfa in fresh form (group AF),
as silage (group AS) or dried (group AD). Rations were constituted of wheat straw or
alfalfa and concentrates were designed to be isocaloric and isonitrogenous (Table 1).
The experiment was carried out in individual cages using the facilities at the Veterinary
Control and Research Institute in Elazig, Turkey. The experiment consisted of a 10 day
pre-experimental period and 98 day sampling period. Feedstuffs and water were offered
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ad libitum throughout the study. The animals were fed twice a day, at 08.00 am and 18.00

pm hours.

Table 1. Diet ingredients and chemical composition (in % of dry matter). Alfalfa was distributed
in fresh form (group AF), as silage (group AS) or in dried form (group AD).

Diet regimens
Ingredients Control group AF group AS group AD group
 Wheat straw 4030 - - -
Fresh alfalfa - 73.00 - -
Silage alfalfa - - 73.00 -
Dried alfalfa - - - 72.00
Maize 25.70 23.90 23.90 21.00
Soybean meal 21.00 - - 2.00
Wheat bran 9.00 - - 2.00
Vegetable oil 2.30 2.40 2.40 2.30
Dicalcium phosphate 0.80 - - -
Salt 0.60 0.60 0.60 0.60
Vitamin premix' 0.20 - - -
Mineral premix? 0.10 0.10 0.10 0.10
Chemical composition
ME (kcal/g)? 2 460 2500 2 500 2500
Crude protein (%) 15.80 16.00 15.90 15.70

'per kg including vitamin A 1 200 000 U, vitamin D, 200 000 U, vitamin E 5 000 mg, vitamin K, 100 mg,
vitamin B, 100 mg, vitamin B, 50 mg, vitamin B, 10 mg, Niacin 500 mg Niacin, Calcium D-Pentotenate 300
mg and vitamin C 100 mg; *per kg including Fe: 5 000 mg, Zn: 5 000 mg, Cu: 1 000 mg, I: 200 mg, Co: 50
mg, Se: 30 mg, P: 54 000 mg, Ca: 319 000 mg, NaCl: 100 000 mg, antioxidant: 15 000 mg; *Determined by
calculation.

At the end of the study, six animals in each group were slaughtered. Blood samples
were collected from the jugular vein before slaughtering and centrifuged for 5 min at
2260 x g to separate the sera. The serum samples were stored at -20 °C until analyzed.
Following slaughtering, liver, spleen and kidney tissue was taken from carcass and stored
at -20 °C until analysis.

Chemical analysis. The chemical composition of feed ingredients (crude protein)
were analyzed according to ANONYMOUS (2000).
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Lipid analysis. Lipid extraction from tissue specimens was carried out using the HARA
and RADIN (1978) method in which a 3:2 (v/v) hexane isopropanol mixture was used.
For this, 1 g tissue specimen was homogenized in 3:2 (v/v) 10 mL hexane-isopropanol
mixture for 30 seconds. The tissue homogenate was centrifuged in 2 260 g for 10 minutes
and the supernatant fraction was used for the tissue analysis.

Thereafter, 2% methanolate sulphuric acid (5 mL) was added to the lipid extracts
in the hexane/isopropanol phase (5 mL). After incubation at 50 °C for 15 hours, which
it is necessary for methylation, the mixtures were cooled at room temperature and the
reaction was stopped by the addition of 5% sodium chloride (5 mL). After extraction with
hexane (5 mL), the hexane phases, containing the produced fatty acid methyl esters, were
removed using a pipette and treated with 2% KHCO, (5 mL). After evaporation at 45 °C
under nitrogen flow, the mixtures were solved with 1 mL hexane, put into 2 mL closed
auto sampler vials and analyzed by gas chromatography (CHRISTIE, 1992) (Shimadzu
GC 17) using a 25 m long Machery-Nagel (Germany) capillary column with an internal
diameter of 0.25 um and a thickness of Permabond 25 micron film.

During the analysis, the column injection and detector heats were kept at 120-220
°C, 240 °C and 280 °C, respectively. The column heat program was regulated from 120
°C to 220 °C, heat increase was set to 5 °C/min until 200 °C and to 4 °C/min from 200 °C
to 220 °C and kept at 220 °C for 8 min. The nitrogen gas was used as a carrier gas, and
FID (Flame Ionization Detector) as detector. Before the analysis of the fatty acid methyl
esters in samples, the mixtures were injected into standard fatty acid methyl esters and the
residence times of each fatty acid were determined.

Analysis of cholesterol level with HPLC device. Cholesterol level was measured using
the method described by KATSANIDIS and ADDIS (1999). One section of lipid extraction
phase, divided into two sections, was put into tubes with caps and 5% KOH solution was
added (KOH solution was prepared in 100% ethanol). After mixing thoroughly, it was
kept at 85 °C for 15 minutes. The tubes were cooled at room temperature, 5 mL pure water
was added and the fluid was vortexed. After phase separation, the upper hexane phase
was taken and its solvent was evaporated. Then it was solved with nitrogen flow in the
acetonitryl/methanol mixture (50% + 50%, v/v) put into autosampler vials, and prepared
for analysis. The acetonitryl/methanol (60% + 40%, v/v) mixture was used for the mobile
phase. The mobile phase flow speed was 1 mL/min. A UV detector for analysis at 202
nm wave length Supelcosil LC 18 (15 x 4.6 cm, 5 pm; Sigma, USA) column was used
for the column.

Statistical analysis. Data were subjected to analysis of variance, and significant
differences were further subjected to Duncan’s multiple range test from the SPSS 11.5
program for Windows. The results were considered as significant when p values were less
than 0.05, 0.01 and 0.001.
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Results

The fatty acid composition of four different diets is presented in Table 2. The highest
proportion of saturated fatty acids was found in the wheat straw as forage or concentrates
whereas the lowest proportions were observed in fresh alfalfa. However, monounsaturated
fatty acids were more abundant in fresh alfalfa and less in the alfalfa hay. All forms of
alfalfa (fresh, silage or hay) had larger amounts of polyunsaturated acids when compared
to the wheat straw. Although the ®3 fatty acids (linolenic acid) were mainly concentrated
in silage or in hay, the @6 fatty acids (linoleic acid) were mainly found in fresh alfalfa
and wheat straw.

The fatty acid compositions and cholesterol levels in serum and offal (liver, kidney
and spleen) samples are given in Table 3. The SFA proportion in the livers (P<0.01) and
kidneys (P<0.001) were found to be higher in lambs fed with wheat straw (controls) than
lambs fed with alfalfa. However the lowest serum SFA concentrations were observed in
the serum of lambs fed with fresh alfalfa. The serum and offal proportions of ®3 and w6
fatty acids significantly increased in lambs fed with any form of alfalfa, except serum ®3
content. However, cholesterol levels decreased in all groups given alfalfa.

Table 2. Determination of the fatty acid composition (in forages and concentrates) of the diet
regimens expressed in % of DM (Dry Matter). Alfalfa was distributed in a fresh form (group AF),
as silage (group AS) or in a dried form (group AD).

Fatty acids Group C Group AF Group AS Group AD

F C F C F C F C
SFA 40.00 18.75 30.25 18.48 34.40 18.19 | 36.56 19.46
MUFA 29.70 | 27.07 | 30.85 27.21 2480 | 27.96 | 23.50 | 28.17
PUFA 30.30 54.18 38.90 54.31 40.80 53.82 | 39.94 52.37
®3 (C18:3,n3) | 10.15 2.02 15.57 1.42 23.49 1.32 21.18 1.53
6 (C18:2,n6) | 20.15 52.16 23.33 52.89 17.31 50.00 18.76 50.48

F: Forage (Wheat straw in controls, fresh alfalfa in the group AF, alfalfa silage in the group AS and alfalfa hay
in the AD group); C: concentrates; SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA:
Polyunsaturated fatty acids.
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Table 3. Fatty acid composition (% of DM (Dry Matter)) and cholesterol levels in serum and offal
[liver, kidney and spleen] from lambs fed with wheat straw (controls) or with alfalfa in fresh form
(group AF), as silage (group AS) or in dried form (group AD). Results are expressed as means +
standard deviations.

Fatty acids (%) ‘ Group C Group AF Group AS Group AD | P value
SFA (total)
Serum 37.00£0.98* | 34.71+1.05° 37.41 +1.36° 37.57+1.09* | <0.05
Liver 36.74 £1.00* | 32.40 +0.88" 32.67 £ 0.70° 31.24+£1.04> | <0.01
Kidney 32.50+1.04* | 24.92 +0.36° 24.45 +£0.92% 24.85+0.33* |<0.001
Spleen 33.74 £1.42* | 29.76 +0.45° 29.16 +0.86° 3235+ 1.11* | <0.05
MUFA (total)
Serum 37.67+1.44 | 37.81+1.73 37.61 £2.37 36.77 £2.00 NS
Liver 30.67+1.20 | 29.79+1.98 29.27+0.76 28.34 +1.38 NS
Kidney 18.75+£2.23® | 20.19+0.23 17.84 £0.78% 1591 +£0.70" | <0.05
Spleen 32.53+2.64 | 32.64+1.76 30.98 +1.04 3221 +2.73 NS
PUFA (total)
Serum 2533+0.90* | 27.48+1.67° 24.98 £ 5.87° 25.66 +3.99° | <0.05
Liver 32.59+0.58° | 37.81 +2.49° 38.06 +0.55° 40.42+0.99* | <0.01
Kidney 48.75+2.46° | 54.89+1.21* | 57.71+£2.08"® | 59.24+1.54* |<0.001
Spleen 33.73+£3.93° | 37.60 + 1.90° 39.86+1.83* | 3544 +3.54" | <0.05
o3 (total)
Serum 5.12+1.23 5.09+1.12 4.54+0.93 4.84 +0.87 NS
Liver 6.12 £0.35° 8.09 +1.32° 11.54 +0.50° 12.34 £ 0.64* | <0.001
Kidney 1.52+0.11¢ 5.05+0.26 6.21 £0.38° 6.27+0.34* | <0.01
Spleen 2.95+0.42° 5.82+£0.13° 5.96 +0.12° 7.16 £0.39* | <0.001
6 (total)
Serum 19.44+£0.94° | 22.34+1.61° 1998 £ 1.16° | 20.66+1.00" | <0.05
Liver 26.07+0.53* | 29.06 + 1.08" 26.17+£2.11° | 27.61 +0.65" | <0.05
Kidney 46.55+ 1.31° | 49.77+0.80* | 51.41+1.83® | 52.80+0.58" |<0.001
Spleen 27.71+0.53* | 30.02+1.08" | 31.37+2.11* 27.77+0.65° | <0.05
Cholesterol (total)
Serum, mmol/L  |3.06+0.17* |2.08 +0.16" 2.71 +£0.13° 2.66+0.14° <0.01
Liver, mg/100g | 386.27 + 6.75"| 348.80 + 7.83" |356.33 +8.84* |358.21+9.28" |<0.05
Kidney, mg/100g | 398.58 £ 1.16* | 349.72 + 12.47° | 376.71 + 10.57* | 380.21 &+ 13.27*|<0.05
Spleen, mg/100g | 411.27 + 7.53* | 363.12 £ 8.47° |373.82+6.82" |376.51 +7.54® |<0.05

Different superscripts in the same row indicate significant differences between diet regimens.
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Discussion

In the present study, it was observed that feeding lambs with any form of alfalfa
(fresh, silage or hay) significantly affected the serum and offal fatty acid composition by
decreasing the saturated acid proportion and by increasing the polyunsaturated acids.

SFA level decreased and PUFA level increased in all alfalfa groups (AF, AS and AD)
compared with the control group in this study. This might be a result of the higher SFA
level and lower PUFA level in straw (fed to the control group) compared with alfalfa
(Table 2). In a study reported by ENSER et al. (1998) it was determined that the level of
PUFA increased in the liver tissue of ruminants fed with fresh grass. HIDIROGLOU et al.
(1987) reported that the use of increased proportions of concentrate in animal feed led to
increased SFA levels in cattle livers. The results of the present study are in agreement with
these reports. On the other hand, ENSER et al. (1998) found that liver fatty acid content
did not differ significantly between grass and concentrate-fed animals, despite the former
having significantly higher muscle fatty acid content and fatter carcasses. At the same
time, MILLER and RICE (1967) reported that liver and serum fatty acid contents did not
differ significantly between roughage and concentrate-fed animals.

Serum and offal cholesterol levels were found to be lower in the groups given alfalfa
than in the control group in this study. This may be due to the hypocholesterolemic effect
of the saponin present in the alfalfa. Saponin has the effect of lowering serum cholesterol
levels in rats (RAO and KENDALL, 1986; SIDHU and OAKENFULL, 1986), rabbits
(MALINOW et al., 1981), chickens (MORGAN et al., 1972) and donkeys (MOREHOUSE et
al., 1999). Saponins form insoluble complexes with cholesterol in the digestive system.
Therefore, they inhibit the intestinal absorption of endogenous and exogenous cholesterol
and the raising of the bile acid and neutral sterols by faecal defecation (JENKINS and
ATWAL, 1994; MALINOW et al., 1981; MILGATE and ROBERTS, 1995; OAKENFULL and
SIDHU, 1990). In addition, saponins may affect the enterohepatic circulation of bile acids
by forming mixed micelles, which directly affect the reabsorption of bile acids from the
terminal ileum (OAKENFULL and SIDHU, 1990). According to the information reported
above, it may clearly be seen that feeding with plants containing saponin precisely affects
the body’s lipid metabolism. Our results were supported by the findings of these previous
reports.

Conclusions

In conclusion, the results of this study clearly suggest that feeding yearling lambs
with alfalfa causes a significant reduction in cholesterol levels and a significant increase
in PUFA levels in the serum and offal. In the light of these findings, it may be said that the
risk of coronary heart diseases may decrease in humans who consume the offal of lambs
fed with alfalfa.

Vet. arhiv 81 (5), 575-584, 2011 581



1. H. Cerci et al.: Cholesterol and fatty acid composition in lamb

Acknowledgements

The authors thank the Ministry of Agriculture and Rural Affairs of Turkey (General Directorate of Agricultural
Research-GY /07 / 03 / 05 / 130) for their financial support of this work and also thank Dr. Gaffari TURK for
the language editing.

References

ANONYMOUS (2000): AOAC Official Methods of Analysis Association of Agricultural Chemists
Virginia, D.C., U.S.A, Chapter 4, p, 1-40.

ARAUJO DE VIZCARRONDO, C., F. CARRILLO DE PADILLA, E. MARTIN (1998): Fatty acid
composition of beef, pork, and poultry fresh cuts, and some of their processed products. Arch.
Latinoam. Nutr. 48, 354-358.

BONANOME, A., S. M. GRUNDY (1988): Effects of dietary stearic acid on plasma cholesterol
and lipoprotein levels. N. Engl. J. Med. 318, 1244-1248.

CHEEKE, P. R. (2005): Forages for pasture, silage and hay. Applied Animal Nutrition: Feeds and
Feding (Third Edition), pp: 157-177. New Jersey.

CHRISTIE, W. W. (1992): Gas Chromatography and Lipids. The Oil Pres, Glaskow, pp: 302.
ENSER, M., K. G. HALLETT, B. HEWETT, G. A. J. FURSEY, J. D. WOOD, G. HARRINGTON

(1998): The polyunsaturated fatty acid compositon of beef and lamb liver. Meat Sci. 49, 321-
327.

FLANZY, J., M. BOUDOIR, C. LEGER, J. PIHET (1976): Application of carbowax 20M as an
open tubular liquid phase in analyses of nutritionally important fats and oils. J. Chromatogr.
Sci. 14, 17-25.

GRUNDY, S. M., E. BARRETT-CONNOR, L. L. RUDEL, T. MIETTINEN, A. A SPECTOR
(1988): Work shop on the impact of dietary cholesterol on plasma lipoprotein and atherogenesis.
Atherosclerosis 8, 95-102.

HARA, A. R, N. S. RADIN (1978): Lipid extraction of tissues with a low-toxicity solvent. Anal.
Biochem. 90, 420-426.

HIDIROGLOU, N., L. R. MCDOWELL, D. D. JOHNSON (1987): Effect of diet on animal
performance, lipid composition of subcutaneous adipose and liver tissue of beef cattle. Meat
Sci. 20, 195-210.

HU, F. B., M. J. STAMPFER, J. E. MANSON, E. RIMM, G. A. COLDITZ, B. A. ROSNER, C.
H. HENNEKENS, W. C. WILLET (1997): Dietary fat intake and the risk of coronary heart
disease in women. N. Engl. J. Med. 337, 1491-1499.

HU, F. B., M. J. STAMPFER, J. E. MANSON, A. ASCHIERO, G. A. COLDITZ, F. E. SPEIZER,
C. H. HENNEKENS, W. C. WILLET (1999) Dietary saturated fats and their food sources in
relation to the risk of coronary heart disease in women. Am. J. Clin. Nutr. 70, 1001-1008.

JENKINS, K. J., A. S. ATWAL (1994): Effects of dietary saponins on fecal bile acids and neutral
sterols and availability of vitamins A and E in the chick. J. Nutr. Biochem. 5, 134-137.

582 Vet. arhiv 81 (5), 575-584, 2011



I. H. Cerci et al.: Cholesterol and fatty acid composition in lamb

KANNEL, W. B., W. P. CASTELLE, T. GORDON (1971): Serum cholesterol lipoproteins and risk
of coronary heart disease: The Framingham Study. Ann. Intern. Med. 74, 1-5.

KATSANIDIS, E., P. B. ADDIS (1999): Novel HPLC analysis tocopherols and cholesterol in tissue.
Free Radic. Biol. Med. 27, 1137-1140.

KINSELLA, J. E., T. F. BUTLER (1970): Liver lipids of lactating bovine: fatty acid composition.
J. Dairy Sci. 53, 604-606.

LANZAE.,J. ZYREN, H. T. SLOVER (1980): Fatty acid analysis on short glass capillary columns.
J. Agric. Food Chem. 28, 1182-1186.

MALINOW, M. R., W. E. CONNOR, P. McLAUGHLIN, C. STAFFORD, D. S. LIN, A. L.
LIVINGSTON, G. O. KOHLER, W. P. McNULTY (1981): Cholesterol and bile acid balance
in Macaca fascicularis. Effect of alfalfa saponins. J. Clin. Invest. 67, 156-162.

MILGATE, J., D. C. K. ROBERTS (1995): The nutritional and biological significance of saponins.
Nutr. Res. 15, 1223-1249.

MILLER, G. J., R. W. RICE (1967): Lipid metabolism in lambs as affected by fattening rations of
roughage and concentrate. J. Anim. Sci. 26, 1153-1159.

MOREHOUSE, L. A., F. W. BANGERTER, M. P. DENINNO, P. B. INSKEEP, P. A. MCCARTHY,
J.L. PETTINL Y. E. SAVOY, E. D. SUGARMAN, R. W. WILKINS, T. C. WILSON, H. A.
WOODY, L. M. ZACCARO, C. E. CHANDLER (1999): Comparison of synthetic saponin
cholesterol absorbtion inhibitors in rabbits: evidence for a non-stoichiometric, intestinal
mechanism of action. J. Lipid Res. 40, 464-474.

MORGAN, B., M. HEALD, S. G. BROOKS, J. L. TEE, J. GREEN (1972): The interactions
between dietary saponin, cholesterol and related sterolsin the chick. Poult. Sci. 51, 677-682.

OAKENFULL, D. G., G. S. SIDHU (1990): Could saponins be a useful treatment for
hypercholesterolaemia? Eur. J. Clin. Nutr. 44, 79-88.

RAO, A. V., D. M. GURFINKEL (2000): The bioactivity of saponins: triterpenoid and steroidal
glycosides. J. Drug Metabol. Drug Interact. 17, 211-235.

RAO, A.V., C. W. KENDALL (1986): Dietary saponins and serum lipids. Fd. Chem. Toxic. 24,
441-450.

SEN, S., H. P. MAKKAR, K. BECKER (1998): Alfalfa saponins and their implication in animal
nutrition. J. Agric. Food Chem. 46, 131-140.

SIDHU, G. S., D. G. OAKENFULL (1986): A mechanism for the hypocholesterolaemic activity of
saponins. Br. J. Nutr. 55, 643-649.

SPSS, Inc. SPSS for Windows Release 11.5 (6 Sep. 2002), Standard Version, Copyright SPSS Inc.,
1989-2002. Chicago.

Received: 3 August 2010
Accepted: 17 March 2011

Vet. arhiv 81 (5), 575-584, 2011 583



1. H. Cerci et al.: Cholesterol and fatty acid composition in lamb

CERCL I. H., M. CIFTCI, M. BAHSI, U. KILINC: Utjecaj lucerne i koncentriranih
krmiva na razinu kolesterola i sastav masnih kiselina u serumu i iznutricama janjadi.
Vet. arhiv 81, 575-584, 2011.

SAZETAK

U radu su istrazeni ucinci svjeze, silirane i suSene lucerne na sastav masnih kiselina i razinu kolesterola
u serumu te u uzorcima jetre, bubrega i slezene jednogodisnjih ovaca. U istrazivanju je koristeno 40 janjadi
akaraman pasmine, u dobi od 4 mjeseca, prosjecne tjelesne mase od 21 kg. Obroci su bili ujednaceni s obzirom
na sadrzaj duSika i energije. S obzirom na upotrijebljenu krmu janjad je bila podijeljena u Cetiri skupine:
kontrolna skupina je dobivala pSeni¢nu slamu, skupina AF je dobivala svjezu lucernu, skupina AS siliranu
lucernu te skupina AD susenu lucernu. Lucerna je sadrzavala manje zasi¢enih masnih kiselina (SFA) i vise
polinezasi¢enih masnih kiselina (PUFA) u odnosu na pSeni¢nu slamu. Usporedno, koncentracije SFA u serumu i
iznutricama (jetrima, bubregu i slezeni) bile su znacajno vise u kontrolnoj skupini, dok su najvise koncentracije
PUFA zabiljezene u janjadi hranjene svjezom lucernom. Omjer 3 i w6 masnih kiselina bio je znacajno povisen,
osim koncentracije ®3 u serumu janjadi hranjene lucernom. Medutim, razina kolesterola bila je snizena u svim
skupinama hranjenim lucernom. Zakljucno, rezultati ovoga istrazivanja upucuju da hranidba lucernom dovodi
do znacajnoga snizenja razine kolesterola i znacajnoga povisenja razine PUFA u janjadi. Dodatno bi se moglo
re¢i da je u osoba koje konzumiraju iznutrice janjadi hranjene lucernom smanjen rizik od bolesti srca i krvnih
zila.

Kljuéne rijeci: lucerna, masne kiseline, kolesterol, janje, serum, iznutrice
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