&&0@/‘ Poz%o . .
g » Acta Sci. Pol., Technol. Aliment. 11(3) 2012, 303-310
:cn')AC TA% pISSN 1644-0730 eISSN 1889-9594 www.food.actapol.net/

CHEMICAL COMPOSITION OF LUCERNE LEAF EXTRACT (EFL)

AND ITS APPLICATIONS AS A PHYTOBIOTIC IN HUMAN NUTRITION

Eliza Gawet*

Department of Forage Crop Production, Institute of Soil Science and Plant Cultivation in Putawy — NRI
Czartoryskich 8, 24-100 Putawy, Poland

ABSTRACT

Lucerne, a valuable plant grown mainly for animal feed, is rich in protein, minerals (Ca, Cu, Fe, Mg, Mn,
P, Zn, Si), vitamins (A, B, C, D, E, K, U), phytochemical substances (carotene, chlorophyll, coumarins,
isoflavones, alkaloids, saponins), contains secondary metabolites of plants (phytoestrogens: isoflavones and
coumestrol), and antinutritional components (phytates, L-canavanine, saponins). It may be used as a di-
etary supplement in human nutrition. The proteins found in lucerne are comprised of numerous exogenous
and semi-exogenous amino acids which are desirable for human body. Extract from the leaves of alfalfa
(EFL — I’Extrait Foliaire de Luzerne) practically does not contain mycotoxins and pesticide pollutants. It is
a completely natural product, safe even in a long-term supplementation. Extract from the leaves of alfalfa
has a positive, multidirectional impact on the human body. It increases the level of estrogen, prevents athero-
sclerosis, helps blood circulation and strenghtens immunity, protects against the development of dangerous
diseases of the digestive tract, combats anemia and many other health ailments. The results of preclinical
studies indicate that alfalfa leaf extract enriched with vitamin C (EFL) can be a dietary supplement supporting
the human body in fighting malnutrition, ischemic diseases, and various disorders of digestive tract. It also
strengthens and enhances immunity.

Key words: lucerne, protein-xantophyll (PX) concentrate production, chemical composition, antinutritional
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INTRODUCTION

Lucerne is represented in our country by many spe-
cies, but the major ones are Medicago sativa L. and
hybrid lucerne (Medicago * varia Martyn T.). It was
brought to Europe around 470 BC, during the so-called
Medean wars. It was called Herba Medica (the herb of
Media), which was later adopted as the name of the
species Medicago [Zanin 2009]. The word alfalfa un-
der which it is known in the Near East and in America
means “the best forage”. Currently, lucerne is one of
the most commonly cultivated species in the world.
The best conditions for its growth and development
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are in moderately warm or subtropical zones and in the
uplands with the temperature of about 15-30°C with
a balanced amount of rainfall and plentiful sunshine
[Mauriés 1991, 1994]. This species tolerates short-
term shortage of moisture in the soil.

Most often, lucerne is associated with animal feed.
It is rarely used in human nutrition. Folk medicine
uses this species because of its rich chemical composi-
tion and it is used it as an adjunct to pharmacological
agents in the treatment of gastrointestinal, cardiovas-
cular and immune system diseases [Glowniak et al.
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2007, Zanin 2009, Bertin et al. 2008]. This review
was written with the aim to discuss the benefits to the
human body of protein-xanthophyll (PX) concentrate
also called lucerne leaf extract (EFL — Extrait Foliaire
de Luzerne).

PREPARATION AND CHEMICAL COMPOSITION
OF PX

In the middle of the last century in France, a meth-
od of obtaining a protein concentrate from the leaves
of alfalfa was developed as a result of thermocoagu-
lation of protein at the temperature of 85-90°C prior
to conventional dehydration. Production of protein
— xanthophyll extract (P-X) is carried out mainly in
order to obtain a feed rich in protein, nutrients and vi-
tamins for selected animal species [Zanin 2009]. The
extract contains about 50% to 60% protein, macronu-
trients, vitamins, xanthophyll, and carotein. Its cellu-
lose content is low, around 1-2% [Décision... 2009,
Zanin 2009, Bertin 2008] (Tables 1 and 2).

Due to high content of protein and minerals, the
composition of the PX concentrate from the leaves of
lucerne is similar to the composition of milk powder
and the best egg protein — spirulin [Zanin 2009, Ber-
tin 2008] (Table 2). In the process of production of

Table 1. Composition of the protein-xantophyll extract
from alfalfa (Medicago sativa)

Protein 45-60%
Fat 9-11%
Simple sugars (soluble dietary fiber) 1-2%
Polisacharydes (insoluble dietary fiber) 11-15%
including cellulose 2-3%
Minerals 8-13%
Saponins <1.4%
Isoflavones <350 mg/kg
Coumestrol <100 mg/kg
Phytynians <200 mg/kg
L-canavanine <4.5 mg/kg

Source: Décision... [2009].
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Table 2. Comparison of chemical composition of the extract
from alfalfa leaves (EFL) with other protein products

Whole
Components, % EFL powdered  Spirulin
milk

Water 8 3 3-7
Total protein 55-58 26 55-56
Crude fat 9-10 26 4.7
Polyunsaturated fatty 6.4 (4.8) 0.9 (0.2) 1.8 (1.0)
acids n-3
Minerals 13-14 8 7-9
Crude fiber 1-2 - 4-7

Source: Zanin [2009], Bertin [2008].

a protein — xanthophyll extract, drying of juice from
lucerne takes place at a sufficiently low temperature so
that the proteins associated with carotenoids and chlo-
rophyll pigments retain their properties (pigments),
and after its enrichment with large amounts of vitamin
C (600 mg/kg), the product is stored in the refrigera-
tor or in an inert gas without light exposure for use in
human nutrition as lucerne leaf extract known as EFL
from the French abbreviation of “I’Extrait Foliaire de
Luzerne”.

Chemical composition and value of lucerne bio-
mass are affected by many factors including habitat
conditions, weather, some agronomic treatments such
as nitrogen fertilization, date of the first cut, cutting
frequency [Gawetl and Zurek 2003], and genetic vari-
ability of lucerne varieties [Borowiecki and Gawel
1998].

Green matter of alfalfa contains 17-22% of total
protein, rich in non-essential (exogenous) amino ac-
ids, saturated fatty acids (palmitic, stearic), monoun-
saturated (oleic acid), polyunsaturated (linoleic, lino-
lenic) fatty acids, vitamin A (B-carotene), B1, B2, B3
(PP), B5, B6, B8, B9, B12, C, D, E, K, U and miner-
als: Ca, Cu, Fe, Mg, Mn, P, K, Zn and Si, organic ac-
ids: malic and fumaric [Bertin 2008, Grela 2008, Grela
and Kowalczuk-Vasilev 2010, Zanin 2009].

The crude fiber content in green matter of lucerne
is relatively high (about 230.0-300.0 g/kg dry weight),
and varies from variety to variety. Celluloses and
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lignin fractions (ADF) constitute about 40-45% of dry
weight [Gawel and Zurek 2003]. However, protein
—xantophyll extract EFL contains about 1-2% of crude
fiber [Bertin 2008]. The rich chemical composition of
the lucerne leaf concentrate makes it useful in human
nutrition as a dietary supplement in the prevention of
and combating various diseases. In animal nutrition,
it is a phytobiotic which can replace antibiotic-based
growth promoters [Grela 2008].

MAJOR ANTINUTRITIONAL AND BIOLOGICALLY
ACTIVE COMPONENTS IN LUCERNE

The dry weight of lucerne includes not only the
nutrients, minerals and vitamins, but also phytochemi-
cal substances: carotene, chlorophyll, coumarin, beta-
sitosterol, fumaric acid, isoflavones, alkaloids, sapo-
nins, cryptoxanthin, daidzein, genistein, limonene,
lutein, and zeaxanthin [Czech 2010, Gotawska et al.
2010, Grela and Kowalczuk-Vasilev 2010, Semeniuk
et al. 2008, Zagoérka and Gtowniak 2008, Stochmal
et al. 2001]. Protein-xantophyll extract EFL, like the
whole plants of alfalfa, contains secondary metabo-
lites such as plant phytoestrogens: isoflavones and
coumestrol and antinutritional components: phytates,
L-canavanine and saponins.

Alfalfa varieties from different geographic regions
contain different amounts of chemical anti-nutritive
substances such as saponins. Most of them were found
in the varieties of French origin, and the poorest in
this component were varieties from Japan, Sweden
and domestic varieties Radius and Tula [Borowiecki
et al. 1999]. Saponins are glycosides which are soluble
in water. They have foaming abilities and show soap-
like action [Oleszek 2002]. In lucerne, saponins are
present in higher amounts in roots than in aerial parts.
The latter are used for animal feed where they account
for 1.5% to 3% of total dry matter. The protein-xan-
tophyll extract from alfalfa contains approximately
0.5-1.5% of saponins [Fenwick and Oakenfull 1983,
Grela and Kowalczuk-Vasilev 2010]. In human body,
saponins have an antiatherosclerotic effect, since they
form insoluble complexes with cholesterol, which
are then excreted in the feces [Glowniak et al. 2007].
Saponins also have an antibacterial, antifungal, and
antiviral effect. They restrict the growth of protozoa,
lower digestibility of protein, negatively affect human
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and animal reproduction, inhibit the growth of cancer
cells. Saponins from the root parts show a stronger ac-
tion than saponins from aerial parts of alfalfa [Fran-
cis et al. 2002, Szumacher-Strabel and Cieslak 2010,
Szumacher-Strabel et al. 2010]. In addition to that,
they show a strong antibacterial activity against gram-
positive bacteria Bacillus cereus, B. subtilis, Staphyl-
coccus aureus and Enterococcus faecalis, and control
some yeast-like fungi [Avato et al. 2006].

Phytoestrogens found in alfalfa such as biocha-
nin A, daidzein, genistein belonging to isoflavones
[Stochmal et al. 2001], as well as coumestrol enhance
the level of oestrogens, so their action is similar to
female hormones responsible for the development of
the female reproductive tract [Zagdrka and Glowniak
2008]. The use of the extract of aerial parts of alfalfa
in studies on mice showed estrogenic effects of iso-
flavones and coumestrol on the increase of uterine
weight in experimental animals [Stereva et al. 1977].
Phytoestrogens reduce symptoms of menopause in
women, prevent osteoporosis and reduce the develop-
ment of hormone-dependent breast and prostate can-
cers [Zagdrka and Glowniak 2008, Rishi 2002]. Also
elderly people can benefit from the application of plant
isoflavones by improved memory and cognitive func-
tions of the brain, increased bone density, as well as
protection against breast, colon, and prostate cancer,
as shown in an Indian study [Anklesaria 2011].

The toxic non-protein amino acid L-canavanine
has been identified in larger quantities in the leaves
(0.9-1.2 mg/g) than in the stems (0.6-0.9 mg/g), and
the majority is present in the seeds and sprouts (80-
-150 mg/kg). However, it is much less abundant in the
protein-xantophyll extract — PX (only 4.3 mg/kg) [Za-
gorka and Glowniak 2008] (Table 3). L-canavanine

Table 3. Content of L-canavanine in lucerne vs. other plants,
pg/g of dry weight

Protein-
Seeds Leaves Juice -xantophyll Soy Lentil '
of of from extract Onions
Flour flour
lucerne lucerne lucerne from alfalfa
(EFL)
80-150 10 110 4.3 2.1 2800 10000

Source: Bertin [2008].
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has cytotoxic and antimetabollic properties. It disrupts
the synthesis of DNA and RNA, and if consumed
in large quantities, can cause autoimmune diseases
in humans.

Another threat to humans are toxins of Aspergillus
flavus, which are produced by mold fungi, and also
pesticide residues and heavy metals in the feed. Bertin
[2008] reported that protein-xantophyll extract from
the juice of alfalfa (PX, EFL) contains a threshold
quantity of harmful aflatoxins, ochratoxin, zearale-
none and other mycotoxins and is free from pesticide
residues. This is because chemical pesticides are not
applied to lucerne grown for the EFL extract.

EFL IN HUMAN NUTRITION

Protein preparations of plant origin as human di-
etary supplements are permitted for use in the form
of bakery products, beverages and sweets (chocolate,
candy bars) and in capsules, tablets and in the form of
powder in the U.S., Canada, Mexico, Peru. In 2009 in
Europe, the European Commission allowed protein-
-xantophyll concentrate from alfalfa (EFL) to be used
in human nutrition [Décision... 2009]. Rich and valu-
able chemical composition of EFL can be used to com-
bat certain diseases in humans [Gtowniak et al. 2007,
Grela and Kowalczuk-Vasilev 2010, Zanin 2009],
for example, it helps against the development of ath-
erosclerosis as saponins form insoluble complexes of
cholesterol and saponins (steroids) in the small intes-
tine, which are then excreted from the body [Khaleel
et al. 2005, Reshef et al. 2006, Zagorka and Gtowniak
2008]. The high content of chlorophyll — an antican-
cer phytocomplex present in EFL has an impact on the
gastrointestinal tract, and vitamin U accelerates heal-
ing of ulcers and relieves gastritis, shows antifungal
activity, enhances the immune system, prevents ane-
mia and detoxifies the body [Furgat and Milik 2008,
Glowniak et al. 2007]. Phytoestrogens present in EFL
act like soybeans and its products, and therefore al-
leviate symptoms associated with neurovegetative
menopause in women, protect against hormone-de-
pendent breast cancer, treat ischemic heart disease,
and inhibit the process of osteoporosis [Anklesaria
2011, Rishi 2002, Seguin et al. 2004, Zagorka and
Glowniak 2008]. Vyas et al. [2010] showed that the
daily dose of EFL containing 5 mg of Fe and 13 pg
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of folic acid is just as efficacious and more cost-ef-
fective in the control of anemia than tablets contain-
ing 5 mg of Fe and 13 pg of folic acid. Preclinical
studies conducted in India on a group of adolescent
girls aged 14-18 years, patients with anemia, showed
an approximately 15% increase in hemoglobin levels
and an increase in the levels of other blood parameters
as a result of administration of 10 g/day of alfalfa con-
centrate EFL [Bertin et al. 2008]. Similar results as-
sociated with increased amounts of hemoglobin and
of other red blood cell indices were obtained by Taky
et al. [2006]. In China, India and Romania, the con-
centrate from the leaves of alfalfa EFL used in the di-
ets of older people in the amount of 15 g/day increased
the content of hemoglobin, retinol, Ca and Mg in the
blood. In young people, it improved mood and psy-
chological state [Bertin et al. 2008]. It also improved
exercise tolerance of young Polish athletes [Furgat and
Milik 2008]. Research by Peiyou cited by Furgal and
Milik [2008] comprised a group of 10 male students
and 10 female students fed three times a day 2.5 g of
EFL in addition to a portion of bread containing 37 g
of cereal flour. The group was compared to an anolo-
gous control group (10 male students and 10 female
students) which was fed bread only. The tested groups
were tested for the level of hemoglobin. With a low in-
itial hemoglobin level, 80 days of EFL intake resulted
in a higher increase of hemoglobin content than that
found in a non-EFL-treated control group (Table 4).
Thus it was demonstrated that EFL prevented develop-
ment of anemia by young women and men.
Observations of 50 individuals aged 50 to 86 years
complaining of general weakness and malaise caused
by low levels of hemoglobin, calcium, retinol and
cholesterol who were fed daily doses of 15 g of EFL

Table 4. Hemoglobin level (g/dl) in the blood of students
in China as affected by EFL intake

Gr Prior to test After test Iner
oup 1993.0430  1993.07.19  1€Tese
Tested — EFL 11.45 12.31 0.86
7.5 g/day
Control (no EFL) 11.45 11.97 0.52

Source: Milik (2008) after Peiyou [1993].
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for 15 days showed an increase in hemoglobin by as
much as 74% (in 37 persons), increases in the contents
of retinol by 18% in the majority of the tested indi-
viduals, calcium by ca. 5% (68% of individuals) Mg
by 38.5% (56% of individuals). The study also showed
a substantial improvement in blood morphology in in-
dividuals who had tested positively for anemia [Furgat
and Milik 2008 after Peiyou 1993].

A 12-year old swimmer suffering from acute idi-
opathic thrombocytopenia who had undergone both
hospital and outpatient treatment including sterides
was fed EFL together with vitamin C at doses increas-
ing to 3 table spoonfuls a day [Furgal and Milik 2008].
Before the treatment, the boy had had the spleen re-
moved and had been treated with immunodepresants.
After 3 months of treatment with EFL there was an
increase in the number of trombocytes and a decrease
in the number of nuclear antibodies to their normal
values. The young boy recovered and resumed swim-
ming. Furgat and Milik [2008] described also another
case of 2.5-year old child suffering from thrombocyto-
penia caused by iron deficiency. The child had under-
gone numerous unsuccessful hospital treatments with
iron and sterides. The decision was taken to treat the
child, along with the pharmacological treatment, with
a daily dose of 5 g of EFL. After a month of that treat-
ment red blood cell counts improved following the
discontinuing of steride, immunoglobin and immuno-
suppresant treatment.

A study of 3 and 12 months’ duration involving
a group of malnourished children aged 3 to 5 years
who showed a decreasing body weight/age index was
conducted in 2004 in Peru and was described by Ber-
tin [2010]. The children were feed EFL together with
gruel made of 100 g of potato starch and 400 g of
brown sugar in 2 | of water. Each child was fed 200 ml
of gruel and 10 g of EFL with lemon juice. In the con-
trol group, the gruel was prepared in a different man-
ner: 100 g of starch and 250 g of brown sugar were
added to 2 | of water. In that group, the children were
administered 250 ml of gruel and, additionally, 15 g of
non-fat powdered milk (control group). Thus, in both
groups — control and treated — equal contents of protein
and carbohydrates were obtained. In order to demon-
strate significant differences in the contents of hemo-
globin, albumins, protein, and creatinine the t-Student
test was used. In a three months’ time, in the EFL
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group an improvement in blood hemoglobin and al-
bumin contents was obtained and, in a year’s time, the
children in that group were faster in reaching normal
levels of protein and albumins in the serum [Bertin
2010]. After a year’s treatment with EFL Bertin [2010]
did not find any serious side-effects even though such
disorders as diorrhea, constipation and stomach pains
did occur but they were transient and mild. The obser-
vations also showed that EFL is well tolerated by the
human body and can be recommended to be used as
a dietary supplement for as long as a year.

SUMMARY

The presented review of the literature shows that
EFL is widely used in human nutrition and it exerts
various positive effects on the human body. High nu-
tritional value of EFL is associated with the favour-
able chemical composition of alfalfa, a high content of
protein and amino acids, especially of valuable exoge-
nous (non-essential) and semi-exogenous amino acids.

In human nutrition, extract from the leaves of lu-
cerne enriched with vitamin C (EFL) can be used as
a dietary supplement to increase the body’s resistance
and increases the amount of hemoglobin in blood.
It can be used to enrich the proper microflora of the gut,
relieving gastrointestinal disorders and anemia caused
by lack of iron. It can also limit diarrhea, and improve
mood. This preparation is suitable for long term use,
because it does not show adverse effects on the human
body. In addition to pharmacological treatment, it is
useful to improve the health of people after chemo-
and radiotherapy and of patients with HIV. Preclinical
studies in humans suggest the possibility of using EFL.
to combat malnutrition, famine, and ischemic disecases
of the digestive tract in the developing countries of the
African continent, in South America and India.

REFERENCES

Décision de la commission du 13 octobre 2009 autorisant
la mise le marché d’un extrait foliaire de luzerne (Medi-
cago sativa) en tant que nouvel aliment ou nouvel ingré-
dient alimentaire en application du réglement (CE) no
258/97 du Parlement européen et du Conseil. [notifiée
sous le numéro C(2009) 7641] (2009/826/WE). 2009.
Journal officiel de I’Union européenne, [online], http://

307



Gawet E., 2012. Chemical composition of lucerne leaf extract (EFL) and its applications as a phytobiotic in human nutrition. Acta

Sci. Pol., Technol. Aliment. 11(3), 303-310.

eur-lex.europa.ru/LexUriServ.do?uri=0J:L:2009:294:0
012:0013:FR:PDF-Windows Internet Explorer (F).

Anklesaria B.S., 2011. The promise of phytoestrogens. In-
dian J. Pharmacol. 43, 369-370.

Avato P., Bucci R., Tava A., Vitali C., Rosato A., Biaty Z.,
Jurzysta M., 2006. Antimicrobial activity of saponins
from Medicago sp.: structure-activity relationship. Phy-
tother. Res. 20 (6), 454-457.

Bertin E., 2008. Alfalfa leaf extract (EFL). In: Alfalfa in hu-
man and animals nutrition. T. 3. Monographic E.R. Gre-
la. Wyd. Stow. Rozw. Reg. Lokaln. “Progress” Dzier-
dziowka — Lublin, 29-37 [in Polish].

Bertin E., 2010. Ekstrakt z lisci lucerny w badaniach zy-
wieniowych dzieci [Extract from the leaves of alfalfa
in feeding studies of children]. In: Alfalfa leaf extract
in studies. T. 5. Monographic R. Maj, M. Wozniak, E.
Kowalczuk-Vasilev, Z. Zioto. Wyd. Stow. Rozw. Reg.
Lokaln. ,,Progress” Dzierdzidowka, 5-116 [in Polish].

Bertin E., Matur B., Ramani S.V., 2008. Studium poréwnaw-
cze wptywu podawania koncentratu biatkowo-ksantofi-
lowego z lisci lucerny oraz zelaza i kwasu foliowego dla
polepszenia wynikow krwi u dojrzewajacych dziewczat
cierpigcych na anemi¢ [A comparative study of impact
of leaf concentrate and iron and folic acid supplementa-
tion on blood profile of anemic adolescent girls]. In: Al-
falfa in human and animals nutrition. T. 3. Monographic
E.R. Greli. Wyd. Stow. Rozw. Reg. Lokaln. “Progress”
Dzierdzidwka — Lublin, 59-63 [in Polish].

Borowiecki J., Gawet E., 1998. Cechy jakosciowe masy
ro$linnej odmian lucerny r6znego pochodzenia [Quali-
tative features of lucerne plant material of different
origin]. Zesz. Probl. Post. Nauk Roln. 462, 141-147 [in
Polish].

Borowiecki J., Gawel E., Guy P, Filipiak K., 1999. Wzrost
i plonowanie oraz jako$¢ masy roslinnej krajowych i za-
granicznych odmian lucerny. II. Sktad chemiczny roslin
[Growth, field and quality of polish and foreign alfalfa
varieties. II. Chemical composition of plants]. Pam. Put.
117, 37-48 [in Polish].

Czech A., 2010. Lucerna i inne pasze biatkowe w zywieniu
zwierzat [ Alfalfa and other protein feeds in animal nutri-
tion]. In: Alfalfa in human and animals nutrition. T. 6.
Monographic E.R. Grela. Stow. Rozw. Reg. Lokaln.
“Progress” Dzierdziowka — Lublin, 26-43 [in Polish].

Fenwick D.E., Oakenfull D., 1983. Saponin content of food
plants and some prepared foods. J. Sci. Food Agric. 34,
186-191.

Francis G., Kerem Z., Makkar H.P., Becker K., 2002. The
biological action of saponins in animal systems: a re-
view. Brit. J. Nutrit. 88, 587-605.

308

Furgat W., Milik K., 2008. Studium przypadkow zastoso-
wania koncentratu biatkowo-ksantofilowego z lucerny
jako suplementu diety ludzi [Application of a protein-
xanthophyll lucerne concentrate as a diet suplement for
humans — a case study. In: Alfalfa in human and animals
nutrition]. T. 3. Monographic E.R. Grela. Stow. Rozw.
Reg. Lokaln. “Progress” Dzierdzidéwka — Lublin, 49-58
[in Polish].

Gawet E., Zurek J., 2003. Warto$¢ pokarmowa wybranych
odmian lucerny [Nutritional value of selected lucerne
cultivars]. Biul. Inst. Hod. Aklim. Ro$l. 225, 167-174
[in Polish].

Glowniak K., Widelski J., Skalicka-Wozniak K., 2007. Lu-
cerna — niedoceniony surowiec leczniczy [Medical raw
alfalfa underestimated]. Panacea 3 (20), [online] http://
www.panacea.pl/articles.php?id=265 [05.07.2011].

Gotawska S., Lukasik I., Kapusta T., Janda B., 2010. Analy-
sis of flavonoids content in alfalfa. Ecol. Chem. Eng.
A, 17,2-3,261-267.

Grela E.R., 2008. Warto$¢ pokarmowa lucerny i efektyw-
no$¢ koncentratu PX w zywieniu zwierzat [ Nutritive val-
ue of alfalfa and its utilization as protein-xanthophylss
concentrate in animal feeding]. In: Alfalfa in human and
animals nutrition. T. 3. Monographic E.R. Grela. Stow.
Rozw. Reg. Lokaln. “Progress” Dzierdziowka — Lublin,
77-91 [in Polish].

Grela E.R., Kowalczuk-Vasilev E., 2010. Sktad chemiczny,
warto$¢ pokarmowa i przydatnos¢ produktow z lucer-
ny w zywieniu ludzi i zwierzat [Chemical composition,
nutritive value and usefulness of alfalfa products in hu-
man and animal nut]. In: Alfalfa in human and animals
nutrition. T. 6. Monographic E.R. Grela. Stow. Rozw.
Reg. Lokaln. “Progress” Dzierdziowka — Lublin, 13-25
[in Polish].

Khaleel A.E., Gad M.Z., El-Maraghy S.A., Hifnawy M.S.,
Abdel-Sattar E., 2005. Study of hypocholesterolemic
and antiatherosclerotic properties of Medicago sativa L.
cultivated in Egypt. J. Food Drug Analiz. 13, 212-218.

Mauries M., 1991. Utilisation de la luzerne déshydratée par
les vaches laitiéres: revue bibliographique. Fourrages
128, 455-464 [in French].

Mauries M., 1994. La luzerne aujourd’hui. Edition France
Agricole. [in French].

Oleszek W.A., 2002. Chromatographic determination of
plant saponins. J. Chromatogr. A, 967, 147-162.

Peiyou G., 1993. Enerigistree a la Prefecture de Police de
Paris le 29 Juin 1993 — N093/2617. Assiocition pour la
Promotion des Extraits Foliaires en Nutrition. Associa-
tion san but lucrative — Loi de 1901.

www.food.actapol.net/



Gawet E., 2012. Chemical composition of lucerne leaf extract (EFL) and its applications as a phytobiotic in human nutrition. Acta

Sci. Pol., Technol. Aliment. 11(3), 303-310.

Reshef G., Gestetner B., Birk Y., Bondi A., 2006. Effect of
alfalfa saponins on the growth and some aspects of lipid
metabolism of mice and quails. J. Sci. Food Agricult.
27,1, 63-72.

Rishi R.K., 2002. Phytoestrogenus in health and illness. Ind.
J. Pharmacol 34 (5), 311-320.

Seguin P., Zheng W., Souleimanov A., 2004. Alfalfa phy-
toestrogen content: Impact of plant maturity and herb-
age components. J. Agron. Crop Sci. 190, 211-217.

Semeniuk W., Klebaniuk R., Grela E., 2008. Dodatki pa-
szowe w zywieniu zwierzat [Feed additives in animals].
In: Alfalfa in human and animals nutrition. T. 3. Mon-
ographic E.R. Grela. Stow. Rozw. Reg. Lokaln. “Pro-
gress” Dzierdzidowka — Lublin, 139-164 [in Polish].

Stereva R., Karachodzhukova S., Bankov N., Khadzhiiski
D., Petrova S., 1977. Estrogenic activity of some lucerne
varietes. Vet. Med. Nauk. 14 (8), 69-75.

Stochmal A., Piacente S., Piyya C., De Riccardis., Leity R.,
Oleszek W., 2001. Alfalfa (Medicago sativa L.) flavo-
noids. 1. Apigenin and luteolin glycosides from aerial
parts. J. Agric. Food Chem. 49 (2), 753-758.

Szumacher-Strabel M., Cieslak A., 2010. Wtérne metaboli-
ty roslinne w zywieniu zwierzat przezuwajacych [Sec-
ondary plant metabolites in ruminant nutrition]. Stud.
Rapor. IUNG — PIB 23, 35-71 [in Polish].

Szumacher-Strabel M., Hejdysz M., Nowak B., Dybiec M.,
Hoppe M., Zmora P., Cieslak A., 2010. Lucerna jako
zrddto saponin triterpenowych a liczebno$¢ pierwotnia-
kéw w warunkach in vitro [Effect of alfalfa as a source
of triterpenoid saponins on protozoa counts]. In: Alfalfa
in human and animals nutrition. T. 6. Monographic E.R.

Grela. Stow. Rozw. Reg. Lokaln. “Progress” Dzier-
dzidwka — Lublin, 194-195 [in Polish].

Takyi E.E., Kido Y., Rikimaru T., Kennedy D.O., 2006. Pos-
sible use of alfalfa (Medicago sativa) as supplement in
infant nutrition: Comparison of weight gained by rats
fed on alfalfa and a popular weaning diet. J. Sci. Food
Agricult. 59, 1, 109-115.

Vyas S., Collin S.M., Bertin E., Davys G.J., Mathur B., 2010.
Koncentrat lisciowy jako alternatywa dla suplementow
z zelaza i kwasu foliowego u dorastajgcych dziewczat
cierpigcych na anemi¢: randomizowana, kontrolowana
proba w Indiach [Leaf concentrate (LC) as an alterna-
tive to supplements of iron and folic acid (IFA) in the
treatment of anemia in adolescent girls in India]. In: Al-
falfa leaf extract in studies. T. 5. Monographic R. Maj,
M. Wozniak, E. Kowalczuk-Vasilev. Stow. Rozw. Reg.
Lokaln. “Progress” Dzierdzidowka, 117-132 [in Polish].

Zagorka G., Glowniak K., 2008. Ocena aktywnosci biolo-
gicznej sktadnikow czynnych lucerny (Medicago sati-
va L.) na podstawie badan in vitro oraz in vivo [Evalua-
tion of biological activity of alfalfa (Medicago sativa L.)
active constituents based on in vitro and in vivo experi-
ments]. In: Alfalfa in human and animals nutrition. T. 3.
Monographic E.R. Grela. Stow. Rozw. Reg. Lokaln.
“Progress” Dzierdzidwka — Lublin, 39-48 [in Polish].

Zanin V., 2009. Nowa idea zywienia dla cztowieka: wyciag
z lidci lucerny [A new nutritional idea for man: lucerne
leaf concentrate]. In: Positive health impact of alfalfa’s
leaves extract in human nutrition. T. 4. Monographic
R. Maj, Z. Zioto, E. Kowalczuk-Vasilev. Stow. Rozw.
Reg. Lokaln. “Progres” Dzierdzidowka, 15-46 [in Polish].

SKEAD | ZASTOSOWANIE PREPARATU Z ROSLIN LUCERNY EFL W ZYWIENIU CZEOWIEKA

STRESZCZENIE

Lucerna to wartosciowa roslina paszowa, zasobna w biatko, sktadniki mineralne (Ca, Cu, Fe, Mg, Mn, P, Zn,
Si), witaminy (A, B, C, D, E, K, U) czy substancje fitochemiczne (karoten, chlorofil, kumaryny, izoflawony,
alkaloidy, saponiny). Lucerna zawiera tez wtérne metabolity roslinne (fitoestrogeny: izoflawony i kumestrol)
oraz sktadniki antyodzywcze (fityniany, L-kanawanina, saponiny) i moze by¢ stosowana jako suplement
diety w zywieniu cztowieka. W sktad biatek wystepujacych w lucernie wchodza liczne aminokwasy eg-
zogenne i semiegzogenne pozadane dla organizmu ludzkiego. Ekstrakt z roslin lucerny (EFL) praktycznie
nie zawiera mikotoksyn i zanieczyszczen pestycydami. Jest produktem catkowicie naturalnym, bezpiecz-
nym nawet w dlugotrwatej suplementacji. Ekstrakt z roslin lucerny wykazuje wielokierunkowy, pozytywny
wplyw na organizm ludzki. Dziala estrogenie, przeciwmiazdzycowo, wspomaga uktad krwiono$ny i odpor-
no$ciowy, chroni przewod pokarmowy przed rozwojem groznych chordb, zwalcza anemi¢ i wiele innych
dolegliwos$ci zdrowotnych. Wyniki badan przedklinicznych wskazuja, ze ekstrakt z roslin lucerny, wzboga-
cony witaming C (EFL), moze by¢ suplementem diety wspomagajacym organizm cztowieka w zwalczaniu
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niedozywienia, chorob niedokrwiennych i roznych schorzen przewodu pokarmowego, wzmacnia i zwigksza
odpornos$¢ organizmu.

Stowa kluczowe: lucerna, koncentrat biatkowo-ksantofilowy (EFL), sktad chemiczny, sktadniki antyodzyw-
cze i biologicznie czynne, suplement diety
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