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« Product Name : Berberme

- Botanical Name : Berberis Aristata

« Common Name : Indian Barberry/ Daruhaldi
Part of plant used : Rhizome

-Active Component: Berberine

CAS No : 2086-83-1

. Molecular Formula C20h18no4+
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INTRODUCTION

B. aristata is an erect spinous shrub which is hard and yellow. It is majorly found
growing in the sub-Himalayan regions and Nilgiri Hills of southern India. The
plant contains a number of important phytochemicals which are alkaloids of the
type proto-berberine, isoquinoline, bisbenzyl-isoquinoline and other bioactive
constituents like flavonoids and phenolic acids. The traditional Indian and
Chinese medicinal systems reveal that almost every part of this plant has some
significant medicinal value. Its roots, stem, bark, leaves, rhizomes and fruits are
used in many classical ayurvedic preparations like Rasaut, Darvyadi kvatha,
Darvyadi leha, Darvyadi taila, Rasanjana, Dasanga lepa and many more. Extracts
obtained from the plant find application in pharmaceuticals, neutraceuticals and
cosmeceutical preparations. Traditionally B. aristata is well-known for its
properties such as Lekhaniya — reducing toxicity and unnecessary fats,
Arshoghna — anti-haemorrhoidal, Stanyasodhana — lactode purant, Ropana —
a wound healer, Svedala — promotes sweating, Rasayana — rejuvenative,
Kandughna — anti-pruritic and can also be used for treating skin disorders. B
aristata 1.e. Daruharidra — resembles in its properties to those of Turmeric i.e.
Haridra, hence both the herbs have been mentioned together as Haridra dvaya,



PHYSICAL PROPERTIES

« Appearance: Yellow crystalline powder

« Solubility: Soluble in water (due to the hydrochloride form), ethanol,
and methanol; poorly soluble in nonpolar solvents

« Melting Point: Approximately 170-175°C

- pH: Typically, acidic due to the presence of the hydrochloride salt

CHEMICAL PROPERTIES

« Molecular Formula: C,,H ;NO,

« Molecular Weight: Approximately 336.37 g/mol

« Structure Description: Berberine consists of a benzylisoquinoline core
with methoxy groups and a quaternary ammonium group, contributing
to its basicity and allowing it to exist as a chloride salt (berberine

hydrochloride).

HEALTH BENEFITS

« Metabolic Regulation: Berberine activates adenosine monophosphate-
activated protein kinase (AMPK), a crucial regulator of energy
metabolism. This activation leads to improved insulin sensitivity, reduced
glucose production in the liver, and enhanced lipid metabolism, collectively
contributing to better blood sugar and cholesterol management.

 Antimicrobial Activity: Berberine exhibits broad-spectrum antimicrobial
properties, effective against various bacteria, protozoa, fungi, and
parasites. It has been used to treat infections such as diarrhea, dysentery,
and trachoma.

« Cardiovascular Benefits: Beyond lipid-lowering effects, berberine supports
heart health by improving endothelial function, reducing oxidative stress,
and modulating gut microbiota, which collectively contribute to
cardiovascular protection.



MECHANISM OF ACTIVE COMPONENT

« Activation of AMP-Activated Protein Kinase (AMPK): Berberine
activates AMPK, a central regulator of cellular energy metabolism. This
activation enhances glucose uptake, improves insulin sensitivity, and
regulates lipid metabolism, collectively contributing to better blood
sugar control and metabolic health.

« Modulation of Gut Microbiota: Berberine influences the composition and
diversity of gut microbiota, promoting gut health. This modulation can
reduce inflammation and impact metabolic processes, including nutrient
absorption and energy metabolism.

« Inhibition of Carbohydrate-Digesting Enzymes: By inhibiting enzymes
such as alpha-glucosidase and dipeptidyl peptidase-4, berberine slows
down carbohydrate digestion and absorption. This action helps in
controlling postprandial blood glucose levels, aiding in blood sugar
management.

- Anti-Inflammatory Effects: Berberine exhibits anti-inflammatory
properties by suppressing pro-inflammatory cytokines and modulating
key signaling pathways involved in inflammation. This contributes to
reducing chronic low-grade inflammation associated with various
metabolic disorders.

« Induction of Apoptosis in Cancer Cells: In cancer research, berberine has
demonstrated the ability to induce apoptosis in cancer cells through
multiple pathways, including reactive oxygen species (ROS)-dependent
mechanisms, Fas-dependent pathways, and p53-mediated processes.
These mechanisms involve the activation of various signaling molecules
and proteins that lead to programmed cell death, offering potential
therapeutic avenues for cancer treatment.



INDUSTRIAL APPLICATION

1.Pharmaceutical and Nutraceutical Applications:

- Antimicrobial and Anticancer Properties: Berberis aristata extracts, rich in
berberine, have demonstrated significant antibacterial activity against
pathogens such as Staphylococcus aureus, Klebsiella pneumoniae, and
Salmonella typhimurium. Additionally, berberine has shown promise as
an anticancer agent against human breast and ovarian cancer cells.

« Immunomodulatory and Antioxidant Effects: Studies have highlighted the
immunomodulatory and antioxidant properties of Berberis aristata root
extract, suggesting its potential as a natural alternative to antibiotic
growth promoters in poultry.

2.Cosmetic Applications:

- Anti-Inflammatory and Skin Health: Berberis aristata extract-loaded
nanovesicular gels have shown efficacy in treating psoriasis, indicating
potential for use in cosmetic formulations targeting skin inflammation
and disorders.

3.Poultry Industry Applications:

- Herbal Feed Additive: Incorporating Berberis aristata root powder into
poultry feed has been associated with improved carcass quality,
particularly in male broiler chickens, suggesting its potential as a natural
feed additive.

4.Recent Investigations:

- Biogenic Nanoparticle Development: Researchers have developed
cadmium sulfide nanoparticles using Berberis aristata extracts,
demonstrating antibacterial properties and potential as therapeutic agents
against certain cancers.

- Food Preservation:Berberis aristata extracts have been explored as natural
preservatives in food products, offering antimicrobial benefits and
enhancing food safety without relying on synthetic additives.

« These findings underscore the diverse industrial applications of Berberis
aristata, highlighting its potential as a valuable natural resource across
multiple sectors.



TESTING METHODOLOGY

1.Microbiological Testing:
- Pathogen Detection: Test for harmful microorganisms like Salmonella,
E. coli, and Staphylococcus aureus to prevent foodborne illnesses.
« Yeast and Mold Enumeration: Assess the presence of yeasts and molds,
which can affect product quality and safety.
« Total Aerobic Microbial Count (TAMC): Determine the overall
microbial load to evaluate product hygiene and shelf-life.

2. Physical and Chemical Testing:

« Moisture Content Analysis: Measure water content, which influences
product stability and shelf-life.

« Ash Value Determination: Assess the inorganic residue after combustion,
indicating mineral content and purity.

« Saponification Value: Evaluate the average molecular weight (chain
length) of fatty acids present.

« lodine Value (Wij’s Method): Determine the degree of unsaturation in
fats and oils.

« Acid Value Measurement: Quantify free fatty acids, affecting product
quality and stability.

« Unsaponifiable Matter Content: Identify components not forming soaps
during saponification, indicating purity

3. Phytochemical Screening:

« Total Phenolics Quantification: Measure phenolic compounds
contributing to antioxidant properties.

- Total Flavonoids Estimation: Assess flavonoid content, which has
various health benefits.

« Alkaloid Content Analysis: Detect alkaloids like berberine, responsible
for therapeutic effects.

« Saponin Detection: Identify saponins, which may influence taste and
have health implications.

4. Heavy Metals and Contaminant Testing:
« Heavy Metals Screening: Test for metals like lead, arsenic, cadmium, and
mercury, which can be toxic.
« Pesticide Residue Analysis: Ensure compliance with safety limits for
pesticide residues.
« Mycotoxin Detection: Identify toxic compounds produced by molds that
can contaminate plant materials.



5. Stability and Shelf-Life Evaluation:
« Accelerated Stability Testing: Simulate long-term storage conditions to
predict shelf-life.
« Real-Time Stability Studies: Monitor product quality under normal
storage conditions over time.
6. Sensory Evaluation (For Consumer Products):
« Organoleptic Testing: Assess sensory attributes like color, odor, taste, and
texture.
- Consumer Acceptability Trials: Gather feedback to gauge market
acceptance and identify potential improvements.
7. Toxicological and Safety Assessments:
« Acute and Chronic Toxicity Studies: Evaluate potential adverse effects
from single or repeated exposures.
« Skin and Eye Irritation Tests: Determine potential irritancy, especially for
topical products.
« Sensitization Studies: Assess the potential for allergic reactions upon
repeated exposure.

FORMULATION

« Capsules and Tablets: Standardized Extracts: Products containing berberine
hydrochloride (HCI) are prevalent. For instance, offers a supplement with 97% pure
Berberis aristata root extract, providing 500 mg per capsule.

« Combination Supplements: Some formulations blend berberine with other beneficial
compounds.

« Self-Emulsifying Drug Delivery Systems (SMEDDS): Enhanced Bioavailability and
absorption.

« Self-Nanoemulsifying Drug Delivery Systems (SNEDDS): Nano-Scale Emulsions

. Topical Preparations: Creams and Gels

- Liquid Extracts and Tinctures: Alcoholic Extracts: These are concentrated solutions of
berberine, allowing for flexible dosing and rapid absorption.

«Powders: Bulk Powders: Berberine is available in powder form for those who prefer to

mix it with beverages or incorporate it into homemade formulations. o

- Functional Foods and Beverages: Infused Products.




