
IN TRO DUC TION
Ge nus Eryn gium be long ing to Apiaceae fam ily has

been known in traditional medi cine for a long time. The
ex tracts from aer ial parts of dif fer ent spe cies of Eryn gium
L. are used all over the world as  anti- inflammatory agents 
and an al ge sics [13]. There are re ports that some of Eryn -
gium L. spe cies have anti- microbial and an ti fun gal ef fects 
[6,7]. Ear lier re ports show that the phe nolic com pounds
are one of the ma jor groups of ac tive sub stances in the ge -
nus Eryn gium [13]. It can be as sumed, that they are
re spon si ble for great part of bio logi cal ac tiv ity of these
plants. They are well- known as good an ti oxi dants, but
there are only few pa pers in di cat ing that plants form ge -
nus Eryn gium have the an ti oxi dant po ten tial [12,13]. 

The re sults of many re search stud ies in di cate that the
oxi da tive stress plays an im por tant role in the de vel op -
ment and the pro gres sion of neu ro de gen era tive dis eases
like Alz heimer dis ease and Park in son’s dis ease [4]. There
are many epi de mi ol ogi cal stud ies, which show that
a higher in take of antioxi dant com pounds is as so ci ated
with a lower risk of mor tal ity from cancer and coro nary

heart dis eases. Be cause of that, there are thou sands of
pub li ca tions ap pear ing every year on the an ti oxi dant
prop er ties of plant prod ucts [9]. An ti oxi dants are es sen tial 
and im por tant for plants and ani mal life. They pro tect
cells from the dam age caused by un sta ble mole cules
known as free radi cals and re duce the oxi da tive stress.
Still plants are the big gest source of new an ti oxi dants. It is 
nec es sary to look for new ones be cause the use of some
an ti oxi dants that are well- known on the mar ket is not  en -
tirely de void of the side ef fects. For ex am ple, there are
some re ports that a high, long- term β-caro tene sup ple -
men ta tion in creases lung tu mor rates in smok ers [5]. The
dis cov ery and ex ami na tion of a new sub stance or plant ex -
tract with an ti oxi dant prop er ties, which will be com pletely
free from side ef fects, when ad min is tered to a pa tient, is
a chal lenge for medi cal sci ence nowa days.

There are many meth ods that can be help ful in de ter -
min ing an an ti oxi dant po ten tial of  plant ex tract. Ma jor ity
of the meth ods are based on a com pari son of the color
change in the sam ple tested in the pres ence of an an ti oxi -
dant and with out it. It can be eas ily meas ured with
spec tro pho tome ter. Ex am ples of this type of re search are
DPPH radi cal scav eng ing as say, β- carotene- linoleic acid,
Fer ric re duc ing an ti oxi dant power as say (FRAP), Trolox
equiva lent ca pac ity as say (TEAC) and many oth ers [3].
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The re sults of this type of as says give in for ma tion about
the over all ca pac ity of the tested sub stance. When the
sam ple is com plex, liq uid chro ma tog ra phy comes to res -
cue. Com bin ing the afore men tioned meth ods with thin
layer chro ma tog ra phy (TLC) al lows con struct ing the an ti -
oxi dant pro file of com plex sam ples. Com monly used
method like this is TLC-DPPH as say [4,11]. In this kind
of as says, the quan ti ta tive and semi- quantitative meas ure -
ments are based on den si tome try, or pho to graphic analy sis.

For this re search, the β- carotene- linoleic acid method
was cho sen. This method is ac cu rate and widely used in
phy to chem is try [1,2]. The aim of pre sented study was to
in ves ti gate the an ti oxi dant ac tiv ity of two spe cies: Eryn -
gium planum and Eryn gium ame thysti num.

MATERIALS AND METHOD 
Ap pa ra tus and rea gents. The spec tro pho tomet ric

meas ure ments were car ried out with the spec tro pho tome -
ter Gene sys 10S VIS (Thermo- Fischer Sci en tific). The
sol vents used in this study were of ana lyti cal pu rity grade
pur chased from POCH S.A. Pol ish Rea gents (Gli wice,
Po land). The β- carotene Trolox and lino leic acid were
pur chased from Sigma- Aldrich Co. (St. Louis, MO, USA).

Plant ma te rial. Fruits of Eryn gium planum and Eryn -
gium ame thysti num were col lected in Sep tem ber 2011 in
the Me dici nal Plant Gar den of the De part ment of Phar ma -
cog nosy, Medi cal Uni ver sity of Lublin, Po land. They
were dried at the room tem pera ture and then im me di ately
pow dered ac cord ing to norms ac cepted for the fruits. The
voucher speci men is de pos ited in the De part ment of Phar -
ma cog nosy, Medi cal Uni ver sity in Lublin, Po land.

Ex trac tion. The ex tracts from the ho moge nized fruits
of Eryn gium planum and Eryn gium ame thysti num (20g)
were ob tained by an ex trac tion on wa ter bath un der the re -
flux three times for 30 minutes at the tem pera ture of 80oC, 
every time us ing the fresh por tion of sol vent (100ml). The
pure metha nol and 50% solution of metha nol in wa ter
were used as sol vents. Af terwards  the sol vents were
evapo rated in the vac uum at the tem pera ture of 70oC. Two 
types of ex tracts were ob tained for each plant (metha nolic
and metha nolic-wa ter). The yields of ex trac tion are pre -
sented in Ta ble 1.
β- carotene- linoleic acid as say. The an ti oxi dant ac tiv ity

was evalu ated us ing the modi fied β- carotene- linoleic acid 
model sys tem cre ated by Miller [10]. β- Carotene (0.5 mg) 

in 1ml of chlo ro form was added to 25 μg of lino leic acid,
and 200 mg of Tween 80 emulsifier mix ture. Af ter evapo -
ra tion of chlo ro form in a vac uum, 100 ml of dis tilled
wa ter satu rated with oxy gen was added by vig or ous shak -
ing. An amount of 3.8 ml of this mix ture was trans ferred
into dif fer ent test tubes con tain ing 0.2 ml dif fer ent con -
cen tra tions of the sam ple (from 1 mg/ml to 10 mg/ml). As
soon as the emul sion was added to each tube, the zero time 
ab sor bance was meas ured at 470 nm us ing a spec tro pho -
tome ter. The emul sion sys tem was in cu bated for 2 h at 50°C.
A blank, de void of β- carotene, was prepared for back -
ground sub trac tion. Trolox was used as the stan dard. The
cali bra tion curves were con structed based on de pend ence
of two val ues, the per cent of an ti oxi dant ac tiv ity (% AA)
and con cen tra tion of ex am ined sam ple. The % AA value
was cal cu lated from the equa tion [10]:
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where:
%AA – per cent of an ti oxi dant ac tiv ity
A1(t=0) – absor bance of test sam ple/stan dard at zero time
A1(t=120) – absor bance of test sam ple/stan dard af ter 120 min.
A0(t=0) – absor bance of the aqueos con trol sam ple at zero time
A0(t=120) – absor bance of the aqueos con trol sam ple af ter 120 min.

The re sults were pre sented as AA50 value and the stan -
dard ac tiv ity co ef fi cient (SAC). The AA50 value re fers to
the con cen tra tion of a sub stance needed to in hibit 50%
oxi da tion of a sam ple. AA50 val ues were cal cu lated from
the cali bra tion curves that are showed on Fig ures 1 and 2.

SAC was counted for the ex am ined sub stances [11].
SAC re fers to the amount of ref er ence sub stance (Trolox)
to act as an ti oxi dant in the same way as the tested sub -
stance. It was cal cu lated us ing the fol low ing for mula:

SAC m
m

s

e
=

where:
ms – mass of ref er ence com pound
me – mass of tested sub stance

The ms and me are in the lin ear range and both have the
same an ti ra di cal ac tiv ity (% of in hi bi tion).

RESULTS AND DISCUSSION
The pre sented method is based on re ac tion be tween the

lino leic acid free radi cal and the highly un satu rated β-caro-  
tene mole cules. When there is no an ti oxi dant in the so lu -
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Ta ble 1. The re sults of an ti oxi dant ac tiv ity for all ex tracts of E.planum and E.ame thysti num and trolox
Examined substance Yields of extraction EC50 [mg/ml] SAC Standard curve formula R2

Eryngium amethystinum ME 1.809% 8.19 0.1099 y = 5.5547x – 4.5066 0.9297
Eryngium planum ME 3.329% 8.64 0.1041 y = 5.0475x + 6.3737 0.9482
Eryngium amethystinum MWE 1.017% 2.37 0.3791 y = 4.0045x + 40.4   0.9648
Eryngium planum MWE 1.943% 4.51 0.1992 y = 4.0389x + 31.76 0.9817
Trolox – 0.89 1  y = 14.708x + 36.765 0.9283

ME – Metha nolic ex tracts
MWE – Methanolic- water ex tracts



tion, the or ange color of β-car otene is rap idly bleached.
The ex tent of dis col ora tion is moni tored spec tro pho -
tomet rically at 470 nm [1]. The low est dis col ora tion of
β–caro tene re fers to high est an ti oxi dant ac tiv ity.  Ta ble 1
shows the re sults of this in ves ti ga tion for the AA50 and
SAC val ues. The cali bra tion curves that are pre sented on
Fig ures 1 and 2, con firm that the ex peri ment was done in
the lin ear con cen tra tion range with good cor re la tion, the
ob tained R2 value ranged from 0.9283 to 0.9817. It has
been clearly proved that the methanolic-wa ter ex tracts of
both in ves ti gated plants are po ten tially stronger an ti oxi -
dants than metha nolic ex tracts. The high est an ti oxi dant
po ten tial was ob tained for metha nolic-wa ter ex tract of
E. ame thysti num. The ob tained SAC value for this ex tract
was 0.3791. It means that the 1g of ex tract acts as an ti oxi -
dant like 0.3791 g of well- known an ti oxi dant – Trolox.
The SAC val ues for other ex tracts amounted to 0.1992 for
methanolic- water ex tract of E.planum, and very simi lar to 
both metha nolic ex tracts, 0.1099 for E. ame thysti num,
and 1.041 for E.planum.

It can be found in the literature that extracts of
E.planum contain a lot of phenolic acids like rosmarinic,
chlorogenic and caffeic [8,12]. Phenolic compounds are
well-known as  antioxidants with high potential because
that they might be responsible for big part of antioxidant
potential of E.planum. However, there is  lack of information
about the phytochemistry of E. amethystinum, but the
close botanical relationship suggests that this plant also
may contain many phenolic compounds. The extensive

phytochemical analysis of this species should be done.
The knowledge about phytochemistry of these plants will
allow assessing this species as a source of antioxidant
compounds. The β-carotene linoleic acid assay related
with TLC chromatographic methods  will be carried out in
future.

CONCLUSIONS
The β-carotene-linoleic acid assay is a good and simple 

method to evaluate the overall antioxidant activity of
plant extracts. The results show that the water-methanolic
extracts of E. amethystinum and E. planum are more
potent in antioxidant contents than the methanolic
extracts. It was also found that E.planum extracts show
stronger antioxidant activity than similar extracts for
E.amethystinum. For more detailed information phyto-
chemical examination should be done.
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Fig. 1. Calibration curves of methanolic extracts of  Eryngium
amethystinum and Eryngium planum

Fig. 2. Calibration curves of methanolic-water extracts of Eryngium
amethystinum and Eryngium planum 


