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Abstract

Natural products play a dominant role in the development of new drugs for medicinal purposes. A crude extract typically
contains lead compounds requiring multiple steps to isolate and purify. Conventional flash purification techniques

used for isolating such compounds either fail to detect those compounds that are non-chromophoric or lack the
necessary sensitivity often required for detection during separation. Using the Reveleris® flash system, chemists can
separate natural product extracts that have shown to be beneficial for health. Bioactive components, chromophoric

or non-chromophoric, are resolved and collected using the RevealX™ detection technology of the Reveleris® flash
chromatography system. Scientists can isolate critical components used for medicinal purpose in drug discovery and
development process and purify them with speed and greater recovery.

Background

Natural products continue to play a significant role in the drug discovery and development process.! Research
laboratories continue to modify active natural product skeletons as they can lead to novel agents linking mother nature
to combinatorial synthetic techniques. The natural products field is still involved in small molecule research towards a
significant number of new chemical entities. The advantage of small molecule natural products is as useful agents to
help in various physiological process.

Synthesis of natural product-like libraries is ongoing, as they provide leads for new agents and new directions in
medicinal discovery research. Scientists need to investigate all possible routes to novel agents that await discovery from
terrestrial to marine environments. The exploration of mother nature can serve as leads and scaffolds toward cures for
various diseases with efficacious drugs.

These natural product extracts have been shown to contain critical components that are both chromophoric and
non-chromophoric and can be purified satisfactorily in a single step without the use of additional techniques such as
preparative HPLC. Using the Reveleris® flash chromatography system can make the exploration of nature’s therapeutic
agents less time consuming and tedious.

Purpose

This paper investigates the purification of certain class of natural products using the RevealX™ detection technology of
the Reveleris® flash chromatography system. Equipped with integrated multiple detectors, one can separate, detect, and
isolate complex matrix of compounds with higher sensitivity and purity.

Experimental and Results

Reveleris® iES System Purifies Ferulic Acid in Rhizoma Chuanxiong
Extract with Greater Recovery

Medicinal plants are an important resource for drug development. They are commonly analyzed in biochemical,
pharmaceutical, and clinical research for their complex constituents and low quantities of bioactive ingredients.

Ferulic acid is known to be one of the main bioactive components found in Rhizoma chuanxiong.2 The plant has been
extracted here and used for the separation and identification of its scarce ingredients using the Reveleris® iES flash
chromatography system.
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Figure 1: Separation of Rhizoma chuanxiong extract shows the detection of peaks using the UV and the
evaporative light scattering detectors.




Reveleris® iES System Purifies Ferulic Acid in Rhizoma Chuanxiong
Extract continued
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Figure 2: Ferulic acid recovery = 97% (calculated by peak area)

Using the sensitive Reveleris® iES flash chromatography system, the critical components of the plant extract at low
levels have been isolated and collected. The RevealX™ technology also allows non-chromophoric peaks to be detected
with the chromophoric ones in the same run for fraction collection and further analysis. This allows purification of
compounds present in the natural product extract, compounds that are not always easily detectable using traditional
flash chromatography system and are present at low amounts and useful for medicinal purposes.

RevealX™ Technology Purifies Antioxidants in Caryophylli Flos
(Dingxiang) Extract

Cell membrane lipids can undergo peroxidation from free radicals, leading to cell death and causing several diseases
such as atherosclerosis, diabetes, cancer, and ischemia-reperfusion injury.® Naturally occurring plants tend to inhibit lipid
peroxidation due to the presence of phenolic compounds, such as acid-phenols or flavonoids and their esters. Natural
products, such as caryophylli flos, contain eugenol, which has been shown to carry such antioxidant properties.

Extract Type: Pulverized Cartridge: Reveleris® silica 12g
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Figure 3: Separation of caryophylli flos extract shows the closely eluting non-chromophoric peak detected by
the evaporative light scattering detector in the same run.

Natural product extracts have been shown to contain critical components that are both chromophoric and non-
chromophoric. The Reveleris® flash chromatography system shows the benefits of RevealX™ technology in having
multiple detection capabilities and integrated fraction collection for isolating compounds, helping to reduce post-run
analysis time. The purification process can thus be more efficient and productive, even in the presence of low quantities
of sample components.




Isolation of Bioactive Diterpenoids Using RevealX™ Technology
in Tu-Jing-Pi Extract

Root bark of pseudolarix kaempferi, well known as Tu-Jing-Pi, has been used in the treatment of skin diseases caused
by microbial infection.* It contains diterpenoids, such as pseudolaric acid (A-C), that have a variety of biological activities.
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Figure 4: The chromatogram shows the purification of Tu-Jing-Pi extract using the Reveleris® iES flash
chromatography system.

Using the ELSD along with the dual UV detectors of the RevealX™ technology, isolation of impurities at low levels is
possible during a chromatographic run.

Reveleris® Flash Chromatography System in Purification of Galla
Chinensis (Wubeizi)

Crude plant extracts have various compounds that may interfere with bioassays or are common constituents of plant
extracts. Galla chinesis, a traditional Chinese medicinal plant, contains complex components that have been studied for
antibacterial and antioxidant properties.
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Column: Alltima™ silica 5um, 250 x 4.6mm,
Part No. 88171
Flow Rate: 1mL/min
Detector: UV@280nm
Mobile phase: A: 1% Formic acid in hexane
B: Ethyl acetate

Figure 6: Fractions analyzed using HPLC show higher purity peaks as they are well isolated during flash
chromatography using the Reveleris® silica cartridge.

Reveleris® cartridges provide greater loading capacity, allowing the use of smaller size cartridge beds and thus helping
to reduce cost. As peaks are well resolved during separation, fractions can be isolated with high purity and recovery.
Traditional flash chromatography would also fail to detect the early eluting non-chromophoric components as purified by
the RevealX™ technology using the Reveleris® flash chromatography system.



Reveleris® iES System Detects Critical Components, Eugenol and
Caryophyllene, in Clove Oil Extract with High Purity

Many plants contain “essential oils” extracted from them that have high boiling points and antibacterial properties.®> The
clove oil extracted from cloves is a rich source of eugenol and caryophyllene, both of which may contain medicinal
properties. Besides its use in dentistry, it may be used for treating various health disorders such as indigestion, cough,
headaches, and stress.
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Figure 7: Purification of clove oil extract shows peaks detected with the RevealX™ technology. Using the
ELSD with UV allows for isolation of both chromophoric and non-chromophoric peaks in a single run.
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Figure 8: GC-MS analysis of the collected fractions of clove oil extract after flash chromatography identifies
Eugenol (MW: 164) and Caryophyllene (MW: 204) with greater than 99% purity.

Natural product extracts have been shown to contain critical components that are both chromophoric and non-
chromophoric. The Reveleris® flash chromatography system shows the benefits of RevealX™ technology in having
multiple peak detection capability and integrated fraction collection for isolating compounds, helping to reduce post-run
analysis time. The purification process can thus be more efficient and productive, even in the presence of low quantities
of sample components.



RevealX™ Technology Allows Both Chromophoric and Non-
chromophoric Component Isolation from Cat’s Claw Extract

Cat’s claw, a tropical vine, is considered a valuable medicinal resource for scientific research. The active substances
are alkaloids, tannins, and several other phytochemicals that may have the potential to boost the immune system.®
The presence of alkaloids provides anti-hypertensive effects and may lower cholesterol, as well as contribute anti-
inflammatory, antioxidant, and anticancer properties.’
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Figure 9: Using the Reveleris® iES flash system and RevealX™ technology, Cat’s Claw extract has been
purified on a reversed phase Reveleris® 12g cartridge. The chromatogram shows the benefits of detecting
peaks using the UV and the ELSD detectors.
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Figure 10: Optimized gradient method improves resolution for higher purity fractions.
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Figure 11: Samples purified using UV signal only fails to detect non-chromophoric peaks leading to impure
and diluted fractions. Fractions collected using ELSD isolate components with higher recovery and purity.

Natural products play a dominant role in the development of new drugs for medicinal purposes. Crude extract typically
contains lead compounds, requiring multiple steps to isolate and purify. Purification bottlenecks encountered when
using traditional flash chromatography can be eliminated by using the Reveleris® iES system, which independently
collects peaks detected from multiple detectors, including UV and ELSD for both chromophoric and non-chromophoric
compounds. This can lead to fractions with pure compounds and higher recovery. Equipped with universal RevealX™
detection and the Navigator technology, chemists can isolate target compounds and low-level components from their
crude extracts, saving time and labor.



Conclusion

Natural product extract contains multiple components that are hard to isolate, if not purify, using conventional separation
techniques. Samples are crude and contain valuable components that are present at very low levels. This study shows
that the Reveleris® iES flash chromatography system can detect and collect smaller quantities of compounds for
scientists involved in the purification of natural products, and can help provide increased

lab productivity.

Equipped with universal RevealX™ detection and the Navigator technology, chemists can isolate target compounds and
low level components from their crude extracts, helping to save time and labor. Purification bottlenecks encountered
when using traditional flash chromatography can be eliminated by using the RevealX™ detection technology of the
Reveleris® iES system, which independently collects peaks detected from multiple detectors, including UV and ELSD,
for both chromophoric and non-chromophoric compounds. This can lead to fractions with pure compounds and higher
recovery.

References

1. Newman, D. J.; Cragg, G. M.; Natural products as sources of new drugs over the last 25 years; J. Nat. Prod., 70,
(2007), pp. 461-477.

2. Chen, X.; Kong, L.; Su, X.; Fu, H.; Ni, J.; Zhao, R.; Zou, H.; Separation and identification of compounds in
Rhizoma chuanxiong by comprehensive two-dimensional liquid chromatography coupled to mass spectrometry; J.
Chromatograpy A, 1040, (2004), pp. 169-178.

3. Ogata, M.; Hoshi, M.; Urano, S.; Endo, T.; Antioxidant activity of Eugenol and related monomeric and dimeric
compounds; Chem. Phar. Bull. 48(10), 1467, (2000), pp. 1467-1469.

4. Qiao, C.; Han, Q.; Song, J.; Mo, S.; Tai, C.; Xu, H.; HPLC analysis of Bioactive diterpenoids from the root bark of
pseudolarix kaempferi; J. of Food and Drug Analysis, 14 (4), (2006), pp. 353-356.

5. Bioactive Natural Products; Detection, Isolation, and Structural Determination, 2nd edition; Colegate, S. M.; Molyneux,
R. J.; CRC Press, Boca Raton, Florida, 2008.

6. Cat’s Claw; Technical Literature, Raintree Nutrition, Carson City, Nevada.

7. Medicinal natural products; a biosynthetic approach, 3rd edition; Dewick, P.; John Wiley & Sons, Inc., Hoboken, New
Jersey, 2009.

The information presented herein is derived from our testing and experience. It is offered for your consideration and verification.
Since operating conditions vary significantly, and are not under our control, we disclaim all warranties on the results that may be
obtained from the use of our products. W. R. Grace & Co.-Conn. and its subsidiaries can not be held responsible for any damage
or injury occurring as a result of improper installation or use of its products. Grace reserves the right to change prices and/or
specifications without prior notification.

ALLTIMA™ and REVEALX™ are trademarks of Alltech Associates, Inc. ALLTECH® and REVELERIS® are trademarks, registered in the United States
and/or other countries, of Alltech Associates, Inc. GRACE DAVISON DISCOVERY SCIENCES™ is a trademark of W. R. Grace & Co.-Conn. GRACE®
and GRACE DAVISON® are trademarks, registered in the United States and/or other countries, of W. R. Grace & Co.-Conn. This trademark list has
been compiled using available published information as of the publication date of this brochure and may not accurately reflect current trademark
ownership or status.

Grace Davison Discovery Sciences is a product group of W. R. Grace & Co.-Conn. Alltech Associates, Inc. is a wholly owned subsidiary of W. R.
Grace & Co.-Conn. © Copyright 2011 Alltech Associates, Inc. All rights reserved. Printed in the USA.



