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Context and objectives

Natural products are widely used in traditional medicine, and are nowadays also gaining interest in Western
countries. Medicinal plants have a potential to be developed as high-value healthcare products. However, quality
control is an important issue during development of such products to ensure the identity, safety and quality of the
natural and synthetized products. In this project natural compounds of vegetable origin with interesting biological
activities will be examined, in order to be utilised as new drugs or in the parapharmaceutic field, e.g. as non-
nutritive and alternative sweeteners, nutraceuticals or ecological insecticides. Only a limited number of natural
products will be focused on and considered as case studies. The main objectives of this project :

1) To find natural compounds or extracts from Euphorbiaceae plants used in Vietham as herbal medicine with
interesting biological activities to contribute as new material for the pharmaceutical or food industries, e.g. as food
material, functional food, nutraceuticals, ...

2) To survey medicinal plants from the Euphorbiaceae family used in traditional medicine in Vietnam. The study
will focus mainly on Phyllanthus, but also on Mallotus species, with a special interest in endemic species.

3) To study the chemical composition and investigate biological activities of selected medicinal plants using
chemical and molecular biological techniques.

4) To produce materials (food supplements) and/or to identify lead molecules with a potential interest for
pharmaceutical or food industries.

5) To apply analytical aspects for quality control of plant materials or products from plants: chromatography
fingerprints of crude extracts for identification and quality control purposes, and quantitative determination of
specific active compounds.

Methodology

WP1: Find natural compounds or extracts from Euphorbiaceae plants used in Vietnam as herbal medicine
with interesting biological activities

WP2: Survey medicinal plants from the Euphorbiaceae family used in traditional medicine in Vietnam
The plants were selected by the Viethamese partner.

WP3: Study the chemical composition and investigate biological activities

At the UCL, the antioxidant, cytotoxic, antimicrobial and hepatoprotective activities of the selected samples were
measured by the Walloon partner. From these results, interesting compounds for given activities were isolated and
identified.

WP4: Produce materials (food supplements) and/or to identify lead molecules with a potential interest for
pharmaceutical or food industries
This WP will be performed by Viethamese partner in cooperation with a Vietnamese company.

WP5: Apply analytical aspects for quality control of plant materials or products from plants

At the VUB, methodology to develop HPLC fingerprints was defined by the Flemish partner. HPLC-UV and UFLC-
UV fingerprints were developed and peaks responsible for given activities determined. From these results,
interesting compounds for given activities were further examined by HPLC-MS. Besides also pCEC-UV fingerprints
were developed and evaluated as a complementary technique to HPLC.

In Vietnam, HPLC-DAD-MS and HPLC-DAD-ELSD fingerprints were developed following the earlier defined
methodology by the VUB with another HPLC column and using some compounds as marker.




Scientific Results

WP1: Find natural compounds or extracts from Euphorbiaceae plants used in Vietnam as herbal medicine
with interesting biological activities

WP2: Survey medicinal plants from the Euphorbiaceae family used in traditional medicine in Vietnam

In Vietnam, 51 samples (23 Mallotus samples and 28 Phyllanthus samples from different species) were collected
in different Viethamese regions. Besides also 39 Mallotus samples from the previous bilateral project with Vietnam
were still available. The research of the Vietnamese partner focused on the extraction, purification and
identification of bioactive compounds from Mallotus and Phyllanthus genera (3 papers published (n° 4-5-7 in list
below), paper in preparation (n°15)).

WP3: Study the chemical composition and investigate biological activities

At the UCL, a review was written about the phytochemistry and pharmacological activities of Mallotus species from
Vietnamese mountainous areas (paper published (n° 6))

The antioxidant, cytotoxic, antimicrobial, and hepatoprotective activities of the 39 Mallotus and the 51 Mallotus and
Phyllanthus samples were measured. Afterwards it was tried to identify in the antioxidant samples, compounds
responsible for the activity. Samples were purified and fractions were tested for given activities (paper published
(n° 10), paper submitted for publication (n° 14)).

WP4: Produce materials (food supplements) and/or to identify lead molecules with a potential interest for
pharmaceutical or food industries
This WP will be performed by Viethamese partner in cooperation with a Viethamese company.

WP5: Apply analytical aspects for quality control of plant materials or products from plants

At the VUB, a methodology to develop HPLC fingerprints was defined (paper published (n° 3)). Afterwards, this
methodology was used to develop HPLC-UV fingerprints of 39 Mallotus samples. From the fingerprints, peaks
responsible for antioxidant (2 papers published (n° 1-2)) and cytotoxic (paper submitted (n° 12)) activity were
determined using different linear multivariate calibration techniques. Interesting peaks for antioxidant activity were
then further examined with HPLC-MS at the UCL (paper published (n° 11)).

HPLC-UV fingerprints of these 39 samples were then developed on dissimilar chromatographic systems, in order
to indicate and identify peaks responsible for the antioxidant activity. LC-MS experiments were performed (at the
UCL) to obtain additional information on the potentially antioxidant compounds (paper published (n° 9)).

pCEC-UV fingerprints of these 39 samples were also developed and evaluated as a complementary technique to
HPLC (paper published (n° 8)).

The methodology was also used to develop HPLC-UV fingerprints on a monolithic column for 36 samples (10
Mallotus and 26 Phyllanthus samples). From the fingerprints, the samples were classified according to genera and
species (paper in preparation (n° 17)) and peaks responsible for antioxidant activity were determined using
different linear multivariate calibration techniques (paper submitted for publication (n° 13)).

Next, UFLC-UV fingerprints were developed on a fused-core column for 51 Mallotus and Phyllanthus samples.
From the fingerprints, peaks responsible for antioxidant activity were determined using different linear multivariate
calibration techniques (poster presentation n°5). The results obtained from the HPLC-UV and UFLC fingerprints of
the 36 samples will be compared. However, this research is still ongoing.

Several oral and poster presentations were presented at various national and international congresses concerning
the research on herbal fingerprints (see further).

In Vietham, HPLC-DAD-MS fingerprints of Mallotus phillipinensis were developed (paper in preparation (n° 16)).
Also HPLC-DAD-ELSD fingerprints were developed. However, the latter research is still ongoing.
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------------------ Ideas for future research----------
The research on the development and data analysis of UFLC-UV fingerprints of herbal samples with fused-core
columns will be continued in order to speed-up analysis.
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