
INTRODUCTION

Struc ture and physi cal prop er ties of cou marins
Cou marins are one of the most com mon sec on dary me -

tabo lites oc cur ring in plants, es pe cially wide spread in
fami lies like Apiaceae, Ru ta ceae, Ru bi aceae, Hip po cas tana -
ceae, Sola na ceae, Mo raceae, Le gu mi no sae, Com po si tae,
Oleaceae, Gramineae. They can be found both in the free
form or in the gly co side form. They oc cur in a lot of dif -
fer ent part of plants like fruits, un der ground or gans, crust,
leaves or stems at the con cen tra tion about 0.5-2% some -
times even up to 5-6% [11, 33]. Cou marins all are benzo-
-α-p yrone de riva tives. Struc tur ally the sim ple cou ma rin
nu cleus is phen y lo pro panoid with C6 ben zene ring linked
to C3 ali phatic chain [50].

Bio syn the sis of cou ma rin in plants starts when phen y -
lo pro pane passes through the schickimic acid cy cle lead
to trans- cinnamic acid. Af ter that trans- cinnamic acid passes
to o- coumaric acid, its gly co side and cou ma rin.  In the
simi lar way p- coumaric passes to  um belif er one. Fu rano-
and py ra no cou marins are formed when the ac tive iso pren
C5 join um belif eron and this prod uct cyc lizes [27,50].

Struc tur ally, cou marins are di vided into four ba sic
groups:
– Sipmple cou marins which have ba sic benzo-á-p yrone

struc ture;
– Iso cou marins which have 3,4- benzo- 2- pyrone struc -

ture;
– Fu ra no cou marins:

• pso larene type: con tains fu ran ring con densed with
benzo-α-p yrone struc ture in po si tion 6,7;

• an geli cyn type: con tains fu ran ring con densed with
benzo-α-p yrone struc ture in po si tion 7,8;

– Py ra no cou marins:
– Xanthy let ine type: con tains py ran ring con densed with 

benzo-α-p yrone struc ture in po si tion 6,7;
– Se seline type: con tains pyran ring con densed with

benzo- α- pyrone struc ture in po si tion 7,8.
Most of cou marins are sub sti tuted in po si tion C-5, C-6

and C-8 with hy droxyl, me toxyl groups or ali phatic
chains. In this po si tions gly co side bond can be also cre -
ated. Cou marins gly cosides when dry ing, un dergo
en zy mo ly sis pro cess and con vert to agly cones. Solu bil ity of
cou marins de pends of its struc ture. Gly cosides are more
likely solu ble in wa ter than free mole cules. Gen er ally they 
are solu ble in non po lar and me dium po lar sol vents such as 
di chlo ro meth ane, chlo ro form or di ethyl ether. Cou marins
easy sub li mate es pe cially un der re duced pres sure. Cou -
marins so lu tions re veal strong  fluo res cence in UV light,
which is help ful in iden ti fi ca tion of them [27].
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Medi cal sig nifi cance of cou marins
It is well known that cou marins are bio logi cally ac tive

com pounds. Their ac tiv ity is closely re lated to its struc -
ture. Be low the main ac tivi ties are de scribed:

Cou marins as an anti- tumoral agent
A lot of dif fer ent cy to static prop er ties and cy to toxic ac -

tivity have been ob served along stud ies of cou marins. The 
mecha nism of their ac tion is not yet fully un der stood.
Proba bly, they in hibit cell pro lif era tion by in ter fer ing
with mi totic spin dle mi cro tu bule func tion. Their broad
range of ef fects on the tu mors shown by vari ous in vi tro
and in vivo ex peri ments and clini cal stud ies are dis cussed. 
Low tox ic ity against nor mal cells and se lec tively high for
neo plas tic cells makes this group of com pounds hope ful
to in ves ti gate as a che mo thera peu tic agents [38,58].

Cou marins as a neu ro pro tec tive agent in cen tral 
nerv ous sys tem (CNS) dis or ders
Cou marins are im por tant as in hibi tors of key en zymes

like MAO- A, MAO – B, COX – 2, GABA – T, act ing at
dif fer ent lev els in the bio syn the sis and me tabo lism of lip -
ids, an ti oxi dant and many oth ers. This is the ob ject of
study in treat ment of vari ous dis eases like Park in son dis -
ease or Alz heimer dis ease [10]. Luszc zki et al. [34], proved 
that im pera to rin and os thol, two natu ral cou ma rin com -
pounds, ex erted the clear- cut an tielec tro shock ac tion in
mice. The di rect com pari son of the an ti con vul sant pro -
files of these two com pounds with val proate, the clas si cal
an tie pi lep tic drug, re vealed that im pera to rin and os thol
pos sess simi lar dose ranges pro tect ing the ani mals against 
maxi mal electroshock- induced sei zures. This re search
showed that im pera to rin and os thol are very prom is ing
com pounds, which may be used in the fu ture to cre ate
a new for mula of an tie pi lep tic drugs. 

Cou marins as an anti- fungal, anti- viral and anti-
 microbial agents
Cou marins are pro duced in plants as de fense sub -

stances, when they are wounded or at tacked by an other
or gan ism. Se lected cou marins are known with bac te ri -
ostatic and an ti fun gal ac tivi ties [7,57]. There are also
re ports that cou marins shows ac tiv ity as a non nu cleo side
re verse tran scrip tase in hibi tors of hu man im mu no de fi -
ciency vi rus (HIV) [29].

Cou marins UV ab sorp tion and pho to ther apy
Be cause of pho to sen si bi lized prop er ties, fu ra no cou -

marins are ap plied in ther apy of al bi nism and pso ria sis.
Some of me toxy- and hy droxy cou marins are used as ad di -
tives in sun block ing creams be cause of their abil ity of
ab sorb ing UV light [7,50].

Other
There is a lot of other ac tivi ties of cou marins, one of the 

ma jor is a prop erty to block ing Ca- channel in heart mus -
cle and cir cu lar ves sels by py ra no cou marins pres ent in
Ammi vis naga L. fruc tus as vis na din, di hy dro samidin and

samidin [7,11]. Aes cu lin iso lated from Aes cu lus hip po -
cas ta num bark, flow ers and fruits is widely used as compo- 
nent of oral drugs, oint ments and sup posi to ries in ther apy
of hem or rhoids. Oint ments and oral drugs with aes cu lin
are also used in ther apy of vari cose veins of lower limbs. 

The an ti co agu lant ef fect of some cou marins is re lated
to block ing by them hepa titic syn the sis of cer tain blood
clot ting fac tors and thus the im pair ment of this pro cess.
This is par ticu larly the pro trom bin and fac tors VII, IX and 
X of the blood co agu la tion cas cade. In crea tion of these
pro teins vi ta min K is nec es sary. Some cou marins be cause
of close struc tural re la tion ship to vi ta min K re place it in
syn the sis cy cle. Struc tural simi lar ity is not re lated to func -
tional simi lar ity and does not oc cur in nor mal syn the sis of
these pro teins in blood co agu la tion cas cade. Cou marins
there fore act as the so- called anti- metabolites of vi ta min
K. Most known cou ma rin used of its anti- coagulant ef -
fects are war farin and di cou ma rol [32].

 Cou marins are used in col or ime try and in con struc tion
of dye la sers widely used in a lot of fields, among other
things in medi cine. Some of an ti py retic, an al ge sic, an ti -
phlo gis tic, anti- inflammatory, an ti oxi dant, spas mo li tic,
chol ere tic, cho la gogic ac tivi ties of cou marins can also be
found in lit era ture [7,11,38,50]. Be cause of the wide use,
cou marins are very prom is ing group of com pounds to in -
ves ti gate.

ANALY SIS OF COU MARINS – SAM PLE
PREPA RA TION

Sam ple pre treat ment is typi cally one of most time-
 consuming steps of ana lyti cal pro cess, par ticu larly when
solid sam ples are in volved. De pend ing on the phys ico -
chemi cal prop er ties of tar get com pounds, the most
ef fi cient sol vent for ex trac tion should be cho sen. Be cause
of very dif fer en ti ated chemi cal struc ture and vari ous hy -
dro pho bic and hy dro philic prop er ties of cou marins, many
sol vents with in creas ing po lar ity and so lu tion strength are
used to ex tract them in clas si cal ex trac tion method like,
mac era tion, per co la tion, ex trac tion on cool ing wa ter bath
or Soxh let ex trac tion. The in di vid ual sol vent strength and
se lec tiv ity val ues are used to for mu late ex trac tion strat egy 
[36]. Głowniak et al. [17] proved that ap pli ca tion of mixed
bi nary or ter nary sol vent from N, A or B group gives sig -
nifi cant (up to 30%) in crease of ex trac tion ef fi ciency of
cou marins. For group A, di chlo ro meth ane, chlo ro form,
tri chlo ro eth yl ene, for group N oil ether, pet rol, tet ra chlo -
ro meth ane and for group B dii so pro pyl ether were used.
The fruits of An gel ica arch angel ica and Li ba no tis in ter -
me dia Rupr. were ex haus tively ex tracted with this sol vent 
sys tem. Fur ther analy sis of ob tained ex tracts was made by 
TLC us ing sil ica gel as a sta tion ary phase and  mix ture of
ben zene and ethyl ace tate (85:15), as a mo bile phase. For
fruits of An gel ica arch angel ica three cou marins (im pera -
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to rin, ber gap ten, xan to toxin), and for fruits of Li ba no tis
in ter me dia Rupr. one domi nat ing cou ma rin com pound
(edul tin) was iden ti fied.

Next to the tra di tional meth ods of ex trac tion, some
mod ern meth ods like: ultrasound- assisted sol vent ex trac -
tion (USAE), microwave- assisted sol vent ex trac tion
(MASE), su per criti cal fluid ex trac tion (SFE), ac cel er ated
sol vent ex trac tion (ASE) and oth ers are ap plied in ex trac -
tion of cou marins.. The com pari son of some clas si cal and
mod ern method of ex trac tion of fu ra no cou marins was
showed by Ko maszewska et al. [28] In this re search the
clas si cal meth ods, like mac era tion and ex trac tion on wa -
ter bath un der re flux with more mod ern meth ods like
mac era tion with shak ing, USAE and USAE af ter ho mog -
eni za tion were com pared. As a sol vent for ex trac tion
pe tro leum ether was used. The con cen tra tion of fu ra no -
cou marins in par ticu lar ex tracts was de ter mined by
den si tome try de tec tion. The high est yield of fu ra no cou -
marins was ob tained by ho mog eni za tion fol lowed by
100% son ni fi ca tion un der re flux at the tem pera ture of
boil ing sol vent.

Ac cel er ated sol vent ex trac tion as an ef fi cient method
of ex trac tion of cou marins from Hera cleum le skowii
fruits was ex am ined by Skalicka- Woźniak and Głowniak
[43]. Ef fects of most im por tant pa rame ters in ASE, tem -
pera ture and sol vent, on the yield of ex trac tion were
evalu ated. Di chlo ro meth ane and metha nol were cho sen as 
the most suit able sol vents for ex trac tion of um belif er one,
xan tho toxin, an gelicin, isopimpi nel lin, ber gap ten and iso -
im pera to rin. It has been proved that in crease of tem pera ture, 
af fects higher yield of ex trac tion when pe tro leum ether
and di chlo ro meth ane were used as a sol vents. 

The most mod ern method that can be ap plied to iso late
cou marins from plant ma te rial is su per criti cal fluid ex -
trac tion (SFE). The su per criti cal fluid is char ac ter ized by
high dif fu sion co ef fi cient, low den sity and vis cos ity, and
lack of sur face ten sion and gases. Be cause of its prop er -
ties the fluid pene trates the ma trix of plant ma te rial with
high ef fi ciency, dis solv ing the sub stances in this ma trix.
The main ad van tages of this method are: high pro cess
speed, the lack of or ganic sol vent used, low risk of oxi da -
tion or ther mal deg ra da tion of ex tracted sub stances and
pos si bil ity of “on- line” and “off- line” ex trac tion”, cou -
pling with quali ta tive and quan ti ta tive chro ma tographic
meth ods. The SFE method was suc cess fully ap plied for
the sepa ra tion of fu ra no cou marins from An gel ica arch -
angel ica [13]. 

There is a method of iso la tion of cou marins from plant
ma te rial that is based on its lac tone type struc ture. The al -
co hol or wa ter – al co hol so lu tion of KOH de stroys the
lac tone ring in cou marins and cou ma rin ac ids arise. Af ter
aci da tion these ac ids cyc lize to cou marins again, and then
they are ex tracted with oil ether. This method is suc cess -
ful but it can de stroy the ep ox ide struc tures and es ter

bonds in side chains of cou marins [53]. For iso la tion of
cou marins the sub li ma tion and frac tion at ing dis til la tion in 
high vac uum and crys tal li za tion from or ganic sol vents
can be also suc cess fully used [2,51]. Sam ple prepa ra tion
stage is first and very im por tant stage in analy sis of plant
ma te rial and should be done prop erly to give good re sults
in fur ther stages of analy sis.

ANALY SIS OF COU MARINS – THIN LAYER
CHRO MA TOG RA PHY (TLC)

Thin- layer chro ma tog ra phy is a sim ple chro ma tographic
tech nique that can be suc cess fully used in analy sis of wide 
va ri ety of classes com pounds. Sol vent con sump tion is
rela tively low and sam ple can be ana lyzed with out ear lier
pu ri fi ca tion like it is nec es sary  in other chro ma tographic
tech niques (HPLC). Crude ex tracts can be suc cess fully
ana lyzed in this method. Be cause of sim plic ity it can be
used in pre limi nary ex peri ments that may pro vide ba sic
in for ma tion on the mix ture to be sepa rated and its be hav -
ior in the chro ma tographic sys tem in fur ther analy sis with
ano ther method like HPLC [19, 21, 41]. TLC has the high est
sam ple through put com pared to other chro ma tographic
tech niques. Up to 30 in di vid ual sam ples can be sepa rated
in the same time on one plate [40]. The sta tion ary phase in
TLC is used only once, there is no prob lem with “mem ory
ef fect”, thus it  in creases re peat abil ity of this method. The
plates can be also eas ily stor age af ter use. [50] 

Sta tion ary and mo bile phases in analy sis of cou marins
First step in TLC analy sis is choos ing of a proper com -

bi na tion of sta tion ary and mo bile phases.
Po lar ity re la tion ship be tween mo bile and sta tion ary

phase is most im por tant. One can choose be tween nor mal
phase sys tem (NP) in which sorbent is more po lar than
mo bile phase, or re versed phase sys tem (RP) in which
sorbent is less po lar than mo bile phase. In the most cases
in the lit era ture the nor mal phase sys tem and sil ica gel as
a s ta tion ary phase is first choice in the TLC analy sis of
cou marins.

The next very im por tant in TLC is se lec tion of mo bile
phase. Nyiredy et al. [35,36] cre ated an op ti mi za tion
model as sist in the se lec tion of the op ti mal elu ent sys tems
for pla nar chro ma tographic tech niques called “PRISMA”.
Ba sic con cept of this sys tem is first to op ti mize the sol vent 
strength and sub se quently the se lec tiv ity in a tri an gu lar
mix ture sol vent dia gram, which is a graphic rep re sen ta -
tion of the sol vent strength and the pro por tions of the
sol vents. The PRISMA op ti mi za tion sys tem con sists of
three parts. In the first part ba sic pa rame ters like the sta -
tion ary phase and the sol vent are se lected. In the sec ond
part the op ti mal com bi na tion of the se lected sol vents is
cho sen us ing the PRISMA model. The third part in cludes
se lec tion of suit able method and trans fer of the op ti mized
mo bile phase to chro ma tographic tech niques [22].
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Här mala et al. [21] have stud ied the re ten tion be hav ior
of some closely re lated cou marins in TLC ac cord ing to
PRISMA model and cou pling it with fur ther HPLC analy -
sis. They pre sented that the mo bile phase com po si tion has 
a simi lar ef fect on the elu tion in both tech niques and
normal- phase TLC can be used as a HPLC pre as say method
in the PRISMA sys tem. Głowniak and Bieganowska [14]
stud ied re ten tion be hav ior of cou marins and fu ra no cou -
marins in both, nor mal and reversed- phase sys tem TLC
and HPLC. In this pa per lin ear re la tion ships be tween ex -
peri men tally ob tained re ten tions  and con tent of or ganic
modi fier in mo bile phase are shown.

Chro ma togram De vel op ment
There are a lot of pos si bili ties to choose a method of

chro ma togram de vel op ment like 2D de vel op ment, one-
 dimensional mul ti ple de vel op ment (UMD), gra di ent de -
vel op ment and oth ers. Choice of the most suit able type
seems to be very im por tant step of the analy sis. Iso cratic
lin ear de vel op ment is the first choice in ana lyti cal and
prepa ra tive chro ma tog ra phy of cou marins but other meth -
ods can also give very good re sults.

There are some mod ern meth ods in which the elu ent
sys tem can mi grate through the sta tion ary phase un der ad -
di tional in flu ence of forced flow. The forced flow can be
achieved by ap pli ca tion of a pump sys tem for over pres -
sured layer chro ma tog ra phy (OPLC), by cen trifu gal force
for ro ta tion pla nar chro ma tog ra phy (RPC), or by elec tric
field for high- speed thin layer chro ma tog ra phy (HSTLC)
[44]. The re ten tion be hav ior of fif teen closely re lated cou -
marins in nor mal phase OPLC was in ves ti gated by
Vuo rela et al.[47] and com pared to HPLC and TLC tech -
niques. OPLC was also suc cess fully used for sepa ra tion of 
six main cou marins in Peuceda num pal us trae [48]. Clean
sepa ra tions of cou marins and fu ra no cou marins was ob -
tained with OPLC on sil ica gel, with the mix ture of ethyl
ace tate and chlo ro form 60:40 was used as a mo bile phase
[12]. The forced flow tech niques are called the bridge be -
tween the pla nar chro ma tog ra phy and the col umn
chro ma tog ra phy and they are one of the most prom is ing
tech niques to im prove in the fu ture.

Ana lyti cal TLC of cou ma rin com pounds
TLC is a very quick and popu lar method for the iden ti -

fi ca tion of com pounds pre sented in plant ex tracts, by measu- 
r ing the re ten tion pa rame ters or UV spec tra taken di rectly
from the layer by use of den si tome try [52]. It is also used
as good method for frac tion moni tor ing in the pro cess of
iso la tion of cou marins from plant ma te rial [3,25].

The nor mal phase and sil ica layer are the first choice of
sepa ra tion sys tem for cou marins. Al though there is some
re search in which the re versed phase or po lar bonded sta -
tion ary phase was used. Reversed- phased sys tem on the
RP 18 layer was used for lipo philicity as sess ment of cou -
marins. The RP 18 plates as a station ary phase and three

sol vent sys tems were used as mo bile phase:
methanol- water, acetonitrile- water and tetrahydrofuran-
 water bi nary mix tures, with a vary ing con tent of or ganic
modi fier. Based on re ten tion pa rame ters at sev eral com -
po si tions of the three dif fer ent bi nary sol vent sys tems
com posed of or ganic modi fier and wa ter the lipo philicity
pa rame ters were cal cu lated for twelve dif fer ent cou -
marins [9]. The po lar bonded phases such as CN- Silica
and Diol- Silica were suc cess fully ap plied for 2D analy sis
of cou marins by Wask mundzka – Hajnos et.al. [53]. Mul ti -
phase plates, con nected with C18 strips and sil ica lay ers,
were used with aque ous and nonaque ous elu ents. Such
lay ers were suc cess fully ap plied for the sepa ra tion of se -
lected cou marins.

Very in ter est ing ap pli ca tion of modi fied 2D sepa ra tion
tech nique called the Graft TLC for analy sis of cou marins
has been re searched by Cieśla et al.[4, 6] This re search
shows that Graft TLC method can be suc cess fully used for 
both quali ta tive and quan ti ta tive analy sis of closely re -
lated cou marins, which is very dif fi cult in one- dimen-
sional analy sis. The ba sic con di tion for ob tain ing good re -
sults is a choice of two sys tems with dif fer ent se lec tiv ity
for sat is fac tory reso lu tion of spots. Grafted Sil lica to RP
18 and Grafted CN- silica to sil ica lay ers have been suc -
cess fully used for sepa ra tion. 2D TLC was also pro posed
as a method that en ables ob tain ing a com pre hen sive pro -
file of a plant, and it is ide ally suited to con struct fin ger-
prints of closely re lated plant spe cies. The graft- TLC im -
ages of Hera cleum spe cies, va rie ties and forms show
dis tinc tive fin ger prints [5].

Auto mated Mul ti ple De vel op ment (AMD) with de creas -
ing sol vent gra di ent was used by Si eniawska et al.[42] for
analy sis of cou ma rin frac tion from An gel ica arch angel -
ica. Five- step mul ti ple de vel op ment with n- hexane and
di chlo ro meth ane (1:1) with gra di ent of ethyl ace tate
(0.5% to 2.5%) as a mo bile phase were used.  De vel oped
plates were fur ther ana lyzed with den si tome ter. Iden ti -
fication of five fu ra no cou marins (im pera to rin, iso im perato -
rin, isopimpine lin, ber gap ten and phel lop terin) was
con firmed by com pari son of Rf val ues and UV spec tra
with ade quate stan dards. It has been proved that mul ti ple
de vel op ments with gra di ent elu tion can be used as a rou -
tine screen ing pro ce dure to ver ify a pres ence of cou ma rin
com pounds in a sam ple.

TLC cou pled with fluo romet ric method was suc ces-
sfully ap plied to for find ing the proper sys tem for sepa ra -
tion of de ter mine the par ti tion co ef fi cient of tar get
cou marins  in HSCCC sol vent sys tem in stead of HPLC
method [22]. Some ex am ples of us ing TLC for ana lyti cal
sepa ra tion are placed in Ta ble 1.

Prepa ra tive Thin Layer Chro ma tog ra phy (PTLC) 
of cou marins

As men tioned ear lier, nor mal phase sys tem and sil ica
gel is the first choice for analy sis of cou marins but also for 

Vol. 25, 4, 418–425 421

Applications of Thin Layer Chromatography in the analysis and isolation of coumarins derived from medicinal plants



prepa ra tive scale TLC. The thick ness of the ad sorb ent
layer is greater, typi cally around 0.5 – 2.0 mm (for ana -
lyti cal pur poses it is usu ally around 0.1 – 0.25 mm).

Prepa ra tive Thin Layer Chro ma tog ra phy in com bi na -
tion with other chro ma tographic meth ods like prepa ra tive
col umn chro ma tog ra phy and HPLC was used by
Głowniak et al. [16] and Bart nik et al. [1] for iso la tion and
pu ri fi ca tion of cou marins from Peuceda num tauricum
leaves and fruits. In this re search the frac tions have been
ob tained from LC sepa ra tion, those rich est in cou ma rin
com pounds were chro ma tog ra phed by prepa ra tive TLC
on plates pre coated with 0.5mm lay ers of sil ica gel. Plates
were de vel oped twice with cy clo hex ane – ethyl ace tate
80:20 (v:v), then dried and re- chromatographed with
more se lec tive mo bile phases. The prepa ra tive TLC in re -
versed phase sys tem was used for pu ri fi ca tion of cou ma rin
sedi ment be fore RPHPLC analy sis. For this pur pose
0.5mm RP-2 lay ers as a sta tion ary phase and metha nol :
wa ter 9:1 (v:v) as a mo bile phase were used. As a re sult
oxyp eucedanin hy drate and officina lin iso bu tyrate was
first time iso lated from Peuceda num tauricum aer ial
parts, other iso lated cou marins were: peucedanin, ber gap -
ten and iso im pera to rin. 

The re ten tion be hav ior of cou marins from Li ba no tis
doloi chostyla on sil ica and Florisil lay ers has been re -
searched by Zgórka [60]. Both sil ica and Florisil lay ers as
a sta tion ary phase and ter nary mo bile phases, con sist ing
of a hexane- dichloromethane mix ture (1:1) and po lar
modi fi ers of es ter, ke tone or ether type in dif fer ent con -
cen tra tion were used. The re sults of this ex peri ment

en abled the iso la tion of ten cou marins (um belif er one, sco -
poletin, os thol, os truthin, xan tho toxin, ber gap ten, im pera -
to rin, iso im pera to rin, edul tin. (+)cis-khe lla ctone) from
Li ba no tis do li chostyla fruits us ing prepa ra tive TLC analy -
sis both on sil ica and Florisil lay ers.

PTLC was used as a method of iso la tion cou ma rin
com pound from Ferula per sica roots by Ahmad- Reda
Shah verdi et al. [39] Prepa ra tive Thin Layer Chro ma tog -
ra phy was car ried out on sil lica gel us ing pe tro leum ether
and ethyl ace tate (2:1) as the mo bile phase. The frac tions
were visu al ised un der UV light at 254nm. The iso lated
cou ma rin was iden ti fied as a um be li prenin and it was fur -
ther in ves ti gated for an ti bac te rial prop er ties

Some other examples of using PTLC of coumarin
compounds are placed in Table 2.

Meth ods of de tec tion
One of the prop er ties of cou marins is that they re veal a s -

trong fluo res cence in the UV light (365nm). It is very help ful 
in de tec tion on the chro ma togram with out us ing any of the
chro mogenic agents. Some times it is pos si ble to iden tify the
struc tural class of cou marins by the color, which they dis play 
un der UV light. For ex am ple pur ple fluo res cence gen er ally
sig ni fies 7- alloksycoumarins whereas blue fluo res cence is usu -
ally char ac ter is tic for 7- hy droxy- and 5,7 – de oxy gen ated
cou marins. The fluo res cence can be more in tense or its color
can be changed af ter spray ing the chro ma togram with am -
mo nia [55]. In the case of UV spec tro pho tomet ric analy sis,
cou marins are iden ti fied by a pres ence of ab sorp tions bands
at cer tain speci fied  wave lengths.
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Ta ble 1. TLC sys tems in analy sis of cou marins
Adsorbent Mobile Phase Source Remarks Compounds References

Silica TLC Benzene : Ethyl
acetale (7:3)

Vaccinum vitis – idaea L.
Vaccinum myrtillus L.
Vaccinum uliginosum L.
Oxycoccus quadripetalus Gilib.
Calluna vulgaris L. Hull.
Ledum palustre L.

Scopoletin determination scopoletin [52]

Silica TLC Hexane : Ethyl
acetate : Ethanol Angelicae gigantis

Coumarins (decursin 
and decursinol) as the marker
compounds for TLC with
DART-MS system

decursin, decursinol [24]

CN – Silica
TLC
Diol – Silica
TLC

Binary eluents 
with polar modifier

Heracleum sphondylium
Heracleum sibiricum,
Archangelica officinalis

2D TLC
Analysis of coumarins 

isopimpinellin, methoxsalen,
umbeliferone, phellopterin. [53]

Silica TLC Binary eluents 
with polar modifier

Heracleum sphondylium L.
Pastinaca sativa L.
Sium sisarium L.
Libanotis intermedia Rubr.

Stepwise gradient elution TLC xanthotoxin, bergapten, imperatorin [13]

Silica TLC Petroleum ether:
Ethyl acetate Ferula szowitsiana Fraction monitoring from

preparative column

senecioylprangol,
3’-senecioyloxymarmesin,
3’-hydroxyprantschimgin and
2"-senecioyloxymarmesin

[26]

Silica TLC Various mobile
phases Peucedanum palustrae OPLC, PRISMA system Coumarin isomers [46]

RP 18 TLC Binary solvents Seseli annuum lipophilicity assessment Some natural and synthetic coumarins [9]

Silica TLC
Dichloromethane: 
n hexane:
Ethyl acetate

Angelica archangelica L. 5 step Multiple Development
HPTLC

imperatorin, isoimperatorin,
isopimpinelin, bergapten, phellopterin [42]

Sillica TLC
Chloroform :
Ethyl acetate

Ipomoea batatas L.
Determine the partition
coefficient of target
compounds in HSCCC

6,7-dimethoxycoumarin,
5-hydroxymethyl-2-furfural [22]

Sillica TLC
Petroleum ether :
Ethyl acetate :
Methanol

Psoralea coryfolia fruits
TLC antioxidant bioautographic
assay of isolated compounds
by HSCCC

psoralen, isopsoralen, psoralidin,
corylifol, bavachinin [59]

Sillica TLC
Hexane:
Ethyl acetate

Peucedanum ostruthium
TLC anti-acetylocholinoesterase 
bioauthographic assay of
isolated compounds by CPC

ostruthin, imperatorin, ostruthol,
oxypeucedanin hydrate [45]



There are some chemi cal meth ods for an iden ti fi ca tion
of cou marins in clud ing con ven tional azo- addition with
diazo com po nent, lacto probe and some other color re ac -
tions. These re ac tions can be used jointly with TLC
tech niques but it has to be re mem bered that the re ac tion is
not spe cific for cou marins [33].

CON CLU SION 
TLC al ways will be an at trac tive tech nique used for

sepa ra tion of natu ral prod ucts, be cause of its sim plic ity
and no cost. The main ap pli ca tion field of TLC is quick
fin ger print analy sis of herbal mix tures. There are a lot of
pos si ble modi fi ca tions of this method and there is still a
place for new up grades that will sig nifi cant rise its the
role. Faster, cheaper and more ac cu rate analy sis that al -
ways will be a pri mary goal for us age of sepa ra tion
tech niques in clud ing pla nar chro ma tog ra phy. We have to
bene fit from all the ad van tages that the dif fer ent tech -
niques of chro ma tog ra phy can give us and cre ate the
method that will be best for our re search. Cou pling of liq -
uid chro ma tog ra phy to mass spec trome try is one of the
best meth ods of analy sis in phy to chem is try, maybe cou -
pling pla nar chro ma tog ra phy to mass spec trome try is that
what we are look ing for. Ap ply ing mod ern meth ods and
modi fi ca tions of Thin Layer Chro ma tog ra phy tech nique
for ana lyti cal sepa ra tion and iso la tion of cou marins will
let us more ef fi cient re search this very po tent group of
com pounds. Fu ture looks very prom is ing at this field.
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