








showing different UV absorption. A simple extraction
with ethylacetate completely removed the substance
from the product and the NMR spectrum of the extract
resulted in an almost pure compound identified as
thiosildenafil, by analysis of spectral data (Balayssac et
al., 2009). The analysed Jinsenkahn product came from
2009 market, but the analysis of a 2008 product revealed
the presence of sildenafil (1): therefore, thiosildenafil
(2) has the same structure of sildenafil with a S instead
of O, and it was artfully inserted to bypass the controls,
too specific and specialised, as really happened. Both
HPLC and HPTLC spectrometric analyses allowed
to ascertain a quantity of the adulterant compound
slightly superior to that contained in a tablet of Viagra.
Thiosildenafil has been detected in another Chinese
similar supplement, but using complicated 2D and 3D
DOSY 'H NMR spectroscopy experiments (Balayssac,
2009).

Figure 1. The HPTLC plate of Jinshenkang. From left to right,
the three first spots are the product in different concentrations
(1, total extract; 2, 1:2 total extract/ethyl acetate; 3, 1:5 total
extract/ethyl acetate) and the last two vardenafil and sildenafil,
respectively. Mobile phase: dichlomethane: methanol (9:1 v/v).
Detection: UV 366 nm.

Substitution

Regulatory documents on medicinal plants,
including Pharmacopoeias, areresistant to modifications
and not able to follow the changes of the market. In
the global market, several new species are already
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used from several years and are still waiting a legal
recognition. Meanwhile, these species are used and
confused with old ones. The use of HPTLC fingerprint
allows to obtain an easy identification of the different
species, certifying in some cases also the geographic
origin, as reported in the HPTLC volume of the Chinese
Pharmacopoeia (Chinese Pharmacopoeia Commission,
2009).

In particular, we applied the fingerprint
method to the study of Arctostaphylos uva-ursi and A.
pungens. The second species is nowadays increasingly
used instead of the first one, traditionally employed as
medicinal plant to treat urinary infections. A. pungens is
collected in good quantity in Mexico, whereas 4. uva-
ursi is even more difficult to find and costly The activity
is attributed to arbutine, a glucosidic parachinone
metabolically converted into the corresponding
aglucone, hydrochinone (WHO, 1996; Frohne, 1970).
However, HPTLC analysis clearly showed a different
composition for the two species: arbutine is practically
absent in A. pungens, which is very rich in flavonoids.
Also, NMR confirmed this absence, whereas HPLC
analysis was able to verify a very low presence of
arbutine, below the 0.5% (Nicoletti et al., 2010a).
However, recent pharmacological studies showed a
potent activity of flavonoids against bacterial infection
of the urinary tract, validating the use of A. pungens.

Other similar studies were obtained for products
containing Equisetum sp. (Gallo, 2011) (Mobile phase:
ethyl acetate:formic acid:water 82:9:9, v/v/v; Detection:
NPR). According to the European Pharmacopoeia only
E. arvense should be used, but other species, i.e. E.
maximum, resulted present in the marketed products.
Also in this case pharmacological data are lacking
about the effects of other Equisetum species.

Comparison

HPTLC is a potent tool for easy comparison
of similar products. Lots of the same product can be
compared in the same plate and quantities assessed by
densitometric inspection. In particular, we were able to
examine the composition of several products marketed
by the name of neem cake. Neem tree, Azadirachta
indica A. Juss, features a long traditional utilization
in agriculture, for the body care (cosmetics) and
medicine (Mordue & Blackwell, 1993) but currently,
there is a huge amount of products obtained from this
multipurpose tree, due to the anti-fungal, anti-bacterial
and insecticide properties. The most commercially
important product is the neem oil extracted from the
seeds, also known as margosa oil. Neem, identified
by WHO/UNEP1989 as an environmentally powerful
natural pesticide, is considered to be one of the most
promising trees of the 21% century for its great potential
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in pest management, environment protection and
medicine. Neem cake is the raw material derived by cold
pressing neem kernels from handpicked and cleaned
neem fruits and seeds. Neem cake is commercially
important for its use as fertilize material, as well as
potential insecticide (Nicoletti et al., 2010b). By the
HPTLC neem cakes resulted different depending by
the extraction process used, the different origins and
the method of commercialization (Neem America
Incorporated, 2010). In particular, the content of fatty
constituents appeared highly variable, as evident in
the plates (Figure 2). Therefore, a different utilization
of neem cakes should be inferred according to the
compositions.

Figure 2. Different compositions of neem cakes from the
market. Mobile phase: toluene: ethylacetate (8:2, v/W).
Detection: anisaldehyde reagent (sulphuric acid (10 mL)
added to methanol (170 mL) and acetic acid (20 mL) and to
further anisaldehyde (1 mL). The main spots evident in the

middle of the first two tracks were identified as linear fatty
acids after separation and NMR analysis, whereas spots on
the top were identified as methyl esters of fatty acids.

The fingerprint approach is extremely effective
in the comparison of populations of the same species
or lots of the same extract. It was used to verify the
different production of flavonoids and hypericine in
Hypericum perforatum plants collected in different parts
of Italy. As evident in Figure 3, the contents resulted
very different and this is in contrast with the current
regulation requiring a fixed relationship between the
constituents.

Conclusion

The utilization of HPTLC, owing to the high
automatization recently obtained, can be considered as
an useful tool in the analysis of complex mixtures of
natural products, such as those introduced nowadays in
the market. Still some aspects remain to be improved,
like the cost of instruments, and the sensibility, still
not comparable with HPLC. Also in this field, like in
the other analytic approaches, the use of hyphenated
techniques, as already obtained in GC/MS. Hyphenated
HPTLC/MS instruments are already available, and
HPTLC/NMR are under study, to solve in one step the
problem of separation and identification.

Adoption of HPTLC by USP (USP, 2007), Ph.
Eur., AHP and PhPRC (Chinese Pharmacopoeia, 2009)
constitute a clear recognition of the importance of this
technique as the method of choice for handling complex
analytical task involving herbal drugs and botanicals.

Figure 3. Comparison between different populations of Hypericum perforatum. On the left: tracks of Hypericum perforatum
collected in different Italian regions at the same vegetative stage including a commercial extract (tract 3); on the right: the flavonoids
standards, track 10 hyperoside (not visible in these conditions), 11 rutin (yellow spot at low Rf), 12 quercetin (green spot), 13
isoquercetin (yellow spot), 15 luteolin (white spot) and 16 apigenin; hypericine was track 9, evident in red, and chlorogenic acid
in track 14 was used as stardard. Mobile phase: formic acid: water: ethyl acetate 10:5:85, v/v/v). Detection: the layers were treated
with a solution containing the Natural Product Reagent (diphenylborinic acid aminoethylester (1 g ) in ethyl acetate (200 mL)),
dried in the open air and then dipped into Macrogol reagent (polyethylene glycol 400 (1 g) in dichloromethane (20 mL)).
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