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BOTANICALS IMPORTANCE
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Expected to reach US$ 188.6 million by 2026
(High Demand for Medicinal Plants in India, 2024)
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PROBLEMS OR ISSUES IN BOTANICAL AUTHENTICATION

Three major problems with botanical ingredients

4 )
Lack of validation

(evidence-based
pharmacology)

4 A

Lack of toxicology
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4 )

May often contains
adulterants
\_ /
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HERBALIFE APPROACH
FOR
BOTANICAL
AUTHENTICATION
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BOTANICAL SCIENCE

* Herbalife has been engaged in botanical science development for many
years. Over the period, Herbalife has established:

* Dedicated Scientific Team: A group of experts committed to understanding

and utilizing botanical ingredients in our products.
* Global Herbaria: Showcasing our diverse botanical portfolio.

* Chemical and Genomic Profiles: Comprehensive analyses for every

botanical used in our products.
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CURRENT AUTHENTICATION APPROACHES

() Morphology/
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To ensure
authenticity with a
high level of
confidence,
orthogonal
analytical
techniques are
required to
characterize
botanicals



COLLECTION AND CREATION OF BOTANICAL VOUCHERS
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MORPHOLOGICAL AUTHENTICATION
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GENOMIC TESTING

1. Sanger Sequencing
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2. Next Generation Sequencing (NGS)
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We have our own internal Herbalife database and BRM
system to qualify botanical raw materials.

In our facility, we take pride in leveraging these two cutting-
edge technologies to uphold the highest standards of
guality and safety, while delivering genuine, effective, and
safe products to our customers.
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CHEMICAL AUTHENTICATION - HPTLC APPLICATION
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DNA AUTHENTICATION

DNA barcoding
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CGCCTAAGHGTCCTCGAGCTCACTAAAATGACATGGATTCGTGCGACAAGAAAAGAGGGTCTTTTACAACCACCGATGTCACGACGTC
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S Small peaks indicate impurity
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CHEMICAL AUTHENTICATION - HPTLC APPLICATION
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HERBALIFE IN-HOUSE BOTANICAL REFERENCE MATERIAL GQ&
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« Challenges and limitations..

 Powder (extract) samples and multiple botanical ingredient mixture
products.

* Solutions...
« Recommend to maintain the Digital herbarium and raw botanicals

depository

« Recommend multiple and suitable methods to analyze botanical
samples.

 Try to adopt DNA based approaches to authentication of botanical
iIngredients.

 Revise and improve the new regulations: botanical ingredients
authentication.

Herbalife?
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Future directions

* Future research should focus on incorporating cutting edge
molecular  techniques, Including metabolomics and
spectroscopic techniques

* Development of standardized authentication protocols
 Utilization of molecular biology techniques

» Global collaboration and data sharing

» Automation and Artificial intelligent

» Regulatory framework enhancement

» Education and training programs

Herbalife?
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TAKE HOME MESSAGES

Botanical ingredients/dietary supplements testing facilities are
available focusing multi dimensional approach.

Interdisciplinary methods developed for authenticating
botanicals and its extracts.

Authenticity in dietary supplements to be ensured to address
adulteration.

Use of advanced analytical techniques that offer a promising
future for botanicals and plant extracts authentication to
ensure uniform quality, safety and efficacy, in global supply
chain.

Herbalife?
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Authentication Methods for Phytochemicals
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Ashutosh Kumar Mittal, PhD
Director: Quality Control-India

First Floor, Tower C, Prestige Shantiniketan,
Thank You

Bengaluru South Taluk Bangalore KA 560048

Mobile: (91) 7795660203

(91) 9916813406
Email: ashutoshmi@Herbalife.com
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