Natural Product Analysis by TLC-Bioluminescense

Image 1. Luminescing Vibrio fischeri

“Fingerprint” Profiling Analysis

Figure 1 Fadogia agrestis Schweinf. ex Hiern (Rubiaceae) is an African
shrub, whose stem is indigenously used to treat erectile dysfunction.
Despite its growing popularity in the United States, at this time only one
chemical analysis study has been published.” The investigation
presented here (Figure 1) displays the TLC-bioluminescence fingerprint
of F. agrestis stem extract. This fingerprint simultaneously provides a
chemical and biological profile of the unknown and potential biologically
active components. This assay can then be used for bioassay guided
fractionation of the compounds of interest.

Figure 1. TLC-bioluminescence image of increasing concentrations
(22.2 ug -74.0 ug) of F. agrestis stem extract (0.5 g, 5 mL CH;OH) in
tracks 2-10. Tracks 1 & 10 contain rutin (3.0 pg). Chromatogram was
developed with chloroform/ acetic acid/ methanol/ water (64:32:12:8,
VIVIVIV).
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Species Differentiation of Natural Products

Figure 2

The Bioluminex™ assay can be used for species differentiation.
In this example, lllicium verum Hook. f (star anise) extracts are
distinguished from the similar, more toxic species, lllicium
anisatum Hook (Japanese star anise). Additionally, this assay
could be used to detect adulteration, such as spiking of the toxic I.
anisatum into the edible I. verum product.

Figure 2. TLC-bioluminescence image of increasing
concentrations (2.7, 5.4, and 10.8 pg) of I. verum extract in tracks
2-4 and |. anisatum extract in tracks 5-7; 1.2 pg of trans-anethole
standard in tracks 1 and 8; 4.0 pg of Bioluminex™ positive control
1 3 5678 910 in track 10_ (track 9 is a matrix blanlf). C_hromatogram was

ﬂyj \_y_? developed with toluene/ ethyl acetate/ formic acid (9:1:0.9, v/v/v).
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Identification of Antimicrobial Compounds

Sources of new antimicrobial compounds could be determined
using the Bioluminex™ assay. This example shows the activity of a
variety of essential oils with reported antibacterial properties.
Compounds that inhibit the luminescence of the V. fischeri bacteria are
detected as dark bands on a luminescent background.

Figure 3. TLC-bioluminescence image of oils of Cinnamomum
camphora (21.0 ug, track 1), Myristica fragrans (16.0 pg, track 2),
Syzygium aromaticum (1.0 pg, track 3), Eucalyptus globulus (100.0
Mg, track 4), Citrus limon (85.0 ug, track 5), and Rosemarinus

Figure 3

TECHNOLOGY s officianalis (24.0 pg, track 6); 4.0 ug of Bioluminex™ positive control in
track 8 (track 7 is a matrix blank). Chromatogram was developed with
INVENTED toluene/ ethyl acetate (9.5:0.5, v/viv) and analyzed using the

BY BAYER Bioluminex™ assay.

Figure 4 Structure Activity Relationships (SAR)

L satic acid SAR stl{dies were cpnducted 'to (_ietermine the effects
toward V. fischeri of adding a gallic acid to catechin and the
catechin derivatives, epicatechin and epigallocatechin. These
data (Figure 4 & 5) indicate that the addition of a gallic acid
ester to the catechin base structure increases V. fischeri
inhibition.
(-)- Catechin gallate Figure 4. TLC-bioluminescence images of catechin,
epicatechin, epigallocatechin and their corresponding gallate
derivatives. Compounds were analyzed at increasing
concentrations (0.8 pg- 4.0 pg) using the Bioluminex™ assay.
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