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CHAPTER 1

Herbal Trade, Bioeconomy and

Institutions

1.1 Learning Objectives

After studying this chapter, the student will be able to:

1. Define industrial pharmacognosy, bioeconomy and biodiversity hotspots in simple words.

2. Explain the role of medicinal and aromatic plant (MAP) trade in a country's national
economy.

3. Name commercially important medicinal plants (Ashwagandha, Turmeric, Ginseng, Amla,
essential oils) and their trade importance.

4. Describe what a bioeconomy is and why medicinal plants are called "green gold".

5. List the Indian institutions involved in research on medicinal and aromatic plants.

DEFINITIONS

Industrial Pharmacognosy: The branch of pharmacognosy that deals with the large-scale,
commercial and industrial side of herbal drugs — cultivation, trade, extraction, quality control
and marketing. (In Sem Il we studied crude drugs one by one; here we study them as an
industry.)

Medicinal and Aromatic Plants (MAPs): Plants that are used for medicine (medicinal) or for
smell/fragrance (aromatic). Example: Ashwagandha (medicinal), Lemongrass (aromatic).
National economy: The total money-value of all goods and services produced in a country.
Herbal trade adds to it through exports, jobs and tax income.

Bioeconomy: An economy where biological resources (plants, microbes, forests) are used to
make food, medicines, energy and materials, in a sustainable way.

Biodiversity hotspot: A region of the Earth that is very rich in plant/animal species found
nowhere else, but is also under threat. India has four such hotspots (Himalaya, Indo-Burma,
Western Ghats, Sundaland).

Essential oil: The concentrated, fragrant, volatile liquid extracted from aromatic plants by
distillation. Example: eucalyptus oil, peppermint oil.

1.3 Terminology

Trade surplus A country earns more from exports than it spends on imports

Value addition Processing a raw material (e.g., dry leaves) into a finished product (e.g., capsules) so it

sells for more

AYUSH Ayurveda, Yoga & Naturopathy, Unani, Siddha, Homoeopathy — India's traditional
systems
GACP Good Agricultural and Collection Practices — WHO rules for growing/collecting medicinal

plants properly

Herbal drug A medicine made from plant parts or plant extracts

Pills & Python - Pharmacy * Data * Al ¢ Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython 1



BP502T - UNIT I CHAPTER 1: HERBAL TRADE, BIOECONOMY AND INSTITUTIONS

1.4 Explanation — Why herbal trade matters for the national economy

Technical concept: The medicinal-plant trade contributes to national income through
cultivation, processing, domestic sale and export.

Simple explanation: Think of it like this. A farmer grows ashwagandha. He sells the roots. A
company dries them, makes a powder, then capsules, and sells those capsules in India and
abroad. At every step, jobs are created, money moves, and the government earns tax. That is
how a simple root plant becomes part of the national economy.

Example: Turmeric from Erode (Tamil Nadu) is exported in tonnes every year; Indian turmeric
goes into curry powder worldwide, into curcumin capsules, and into cosmetics.

Key takeaway: Herbal trade is not just selling plants — it is an industry that gives jobs to
farmers, factory workers, scientists and traders, and brings foreign money into the country.

1.5 Flowchart — From farm to foreign market

1. Cultivation / wild collection of medicinal plants (farmer)

Drying and grading (primary processing)

Extraction of active parts (e.g., curcumin from turmeric)
Standardization and quality testing

Formulation into finished products (tablets, capsules, oils, cosmetics)

Packaging, branding, certification

N o g > w DN

Domestic sale + export — foreign exchange earnings

1.6 Current trade status and potential of important medicinal plants

Technical concept: A few plants dominate the global herbal market because they have strong
scientific support and consumer demand.

Plant / Product Part Main active Trade importance (simple)
used constituents

Ashwagandha (Withania somnifera) Roots, Withanolides One of India's most exported
leaves adaptogen herbs; huge demand in
USA and Europe as stress-relief
capsules
Turmeric (Curcuma longa) Rhizom  Curcumin India is the world's largest producer
e (curcuminoids) and exporter; used as spice, medicine

and cosmetic ingredient

Ginseng (Panax ginseng) Roots Ginsenosides A premium imported/exported
adaptogen; Korea and China lead,
India imports and also cultivates in
Himalayan regions

Amla (Phyllanthus emblica) Fruits Vitamin C, tannins, Massively used in Ayurveda
gallic acid (Chyawanprash, Triphala); exported
as powder, juice and extracts

Essential oils (eucalyptus, Leaves/f Volatile terpenes Used in perfumery, aromatherapy,

peppermint, lavender, lemongrass) lowers food flavouring and pharma; India is a
major producer of lemongrass and
mint oils

CAUTION
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Caution on figures: exact export values in rupees/dollars change every year and differ between
reports. In exams, describe the trend (growing demand, India as a leading producer/exporter)
rather than quoting a single number, and add "as per latest trade reports".

1.7 Bioeconomy, biodiversity hotspots and plant-based industries

Technical concept: A bioeconomy uses renewable biological resources instead of
petroleum-based ones, protecting biodiversity while creating wealth.

Simple explanation: A bioeconomy is like a circular kitchen — you use what nature gives
(plants), you do not waste it, and you keep replanting. Biodiversity hotspots are nature's
"treasure rooms" — the Western Ghats alone has thousands of medicinal plant species found
nowhere else. Protecting them protects future medicines.

Plant-based industries in India (simple list):

e Ayurvedic/Herbal pharma companies (make Chyawanprash, tablets, syrups)

« Essential-oil distilleries (Kannauj in UP is famous as the "perfume city")

e Nutraceutical companies (herbal capsules, protein powders with ashwagandha)
e Herbal cosmetics companies (face washes, hair oils, creams)

Institutions involved in MAP research in India (simple list):

e CSIR-CIMAP (Central Institute of Medicinal and Aromatic Plants), Lucknow — research on
cultivation and distillation

CSIR-NBRI (National Botanical Research Institute), Lucknow — plant taxonomy and
conservation

CCRAS (Central Council for Research in Ayurvedic Sciences) — under Ministry of AYUSH

NMPB (National Medicinal Plants Board) — under Ministry of AYUSH; supports cultivation and
trade

AYUSH Ministry itself — policy, pharmacopoeias, GMP rules

 State agricultural universities and forest departments

1.8 Diagrams (describe for drawing)

 Diagram 1 — "Farm to foreign exchange" flow: farmer - trader - extraction unit -
testing lab — finished product — export port — foreign buyer, with rupee/dollar symbols at
the end.

- Diagram 2 — India's biodiversity hotspots map (label): Himalaya, Indo-Burma
(North-East), Western Ghats, Sundaland (Andaman-Nicobar).

INFOGRAPHIC CONCEPT

India = Pharmacy of the World (Herbal Edition) 4 biodiversity hotspots — 8,000+ medicinal
plant species recorded - farmers grow — factories extract & standardize - AYUSH/WHO-GMP
quality - sold as Chyawanprash, capsules, oils » exported worldwide — jobs + foreign exchange +
national pride.

EXAMPLES
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1. A farmer in Madhya Pradesh grows ashwagandha on 2 acres; a company buys the roots at a
fair price and exports standardized extract to the USA.

2. Kannauj (UP) distilleries steam-distill roses and vetiver into attars sold in Gulf countries.

3. Amla candy made by a women's self-help group in Pratapgarh is sold on e-commerce sites
across India.

* Medicinal plants are "green gold": like gold, they are valuable, but unlike gold they regrow
every season if cultivated wisely.

* Bioeconomy is a circular kitchen: nothing wasted — leaves become medicine, leftover
biomass becomes compost or fuel.

PHARMACY RELEVANCE

A pharmacist in industry must understand sourcing, pricing and quality of raw herbs — because
the cheapest root powder is useless if it is adulterated. In community pharmacy, you will counsel
patients on choosing genuine herbal brands.

INDIA CONTEXT

India's AYUSH market has grown strongly in the last decade; government schemes promote
medicinal-plant cultivation (e.g., through NMPB subsidies). "Make in India" includes herbal
products exported under AYUSH Premium Mark and WHO-GMP certification.

KEY POINTS

e MAP trade supports farmers, industry jobs, exports and tax revenue — a real part of the national
economy.

Ashwagandha, turmeric, ginseng, amla and essential oils are the star traded products.
e Bioeconomy = wealth from biological resources, sustainably.

India has 4 biodiversity hotspots; Western Ghats and Himalaya are richest in medicinal plants.
CIMAP, NBRI, CCRAS, NMPB, Ministry of AYUSH are the key Indian institutions.

COMMON CONFUSIONS

« Aromatic vs medicinal: aromatic plants give fragrance (oils); a plant can be both (e.g.,
eucalyptus).

« Bioeconomy vs biotechnology: bioeconomy is the economic system using bio-resources;
biotechnology is the technology used inside it.

* Hotspot vs national park: a hotspot is a global biodiversity concept; a national park is a legal
protected area.

COMMON MISTAKES

e Writing "India exports the most ashwagandha" without a source — use cautious wording: "India
is among the leading producers/exporters".

¢ Confusing NMPB (National Medicinal Plants Board) with NBRI.
¢ Quoting exact export figures from memory in exams — describe trends instead.
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MNEMONIC

e Star traded plants: "A T G A E" — Ashwagandha, Turmeric, Ginseng, Amla, Essential oils.
e Institutions: "C C C N M" — CIMAP, CCRAS, CSIR-NBRI, NMPB, Ministry of AYUSH.

EXAM SUMMARY

Industrial pharmacognosy studies the commercial side of herbal drugs. MAP trade contributes to
the national economy through cultivation, value addition, domestic sales and exports. Star
products: ashwagandha, turmeric, ginseng, amla, essential oils. Bioeconomy uses renewable
bio-resources sustainably; India has four biodiversity hotspots. Key institutions: CIMAP, NBRI,
CCRAS, NMPB, Ministry of AYUSH.

ONE-MINUTE REVISION

MAP trade = jobs + exports + forex for the national economy.

ATGAE: Ashwagandha, Turmeric, Ginseng, Amla, Essential oils.
¢ Bioeconomy: wealth from biological resources, sustainably.

Hotspots: Himalaya, Indo-Burma, Western Ghats, Sundaland.
Institutions: CIMAP, NBRI, CCRAS, NMPB, AYUSH Ministry.

1.21 Exam questions

Short answer:

1. Define industrial pharmacognosy and bioeconomy.

2. Name four biodiversity hotspots of India.

3. List the institutions involved in medicinal-plant research in India.

4. What are essential oils? Give two examples of trade importance.

Long answer:

5. Discuss the role of medicinal and aromatic plant trade in the national economy of a country.

6. Write a brief account of bioeconomy, biodiversity hotspots and plant-based industries in
India.

MCQs:

7. Which city of UP is famous for attar (perfume) distillation? (a) Lucknow (b) Kannauj (c) Agra
(d) Varanasi — Answer: (b)

8. NMPB works under which ministry? (a) Agriculture (b) AYUSH (c) Commerce (d) Environment
— Answer: (b)

9. CIMAP is located at: (a) Delhi (b) Lucknow (c) Bengaluru (d) Pune — Answer: (b)

10. Which of these is an aromatic plant product? (a) Senna leaves (b) Peppermint oil (c)
Isabgol husk (d) Digitalis leaf — Answer: (b)

Viva:

11. Why are medicinal plants called "green gold"?
12. What is the difference between GACP and GMP?
Application-based:
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13. A company wants to export ashwagandha extract to Europe. List the first five steps it must
take from sourcing to shipment.
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CHAPTER 2

Emerging Therapeutic Categories &
Herbal Cosmeceuticals

2.1 Learning Objectives

1.

List the emerging therapeutic categories of herbal medicinal products in the market.

2. Explain the composition rationale (why those herbs are combined) for each category.
3.
4

Define cosmeceuticals and nutricosmetics.

. List emerging herbal cosmeceutical categories with example herbs.

DEFINITIONS

Therapeutic category: A group of medicines meant for one health problem (e.g., antidiabetic
= for diabetes).

Composition rationale: The scientific/reasoned logic behind why particular herbs are mixed
together in a formula — e.g., one herb lowers sugar, another protects the liver from the drug's
load.

Cosmeceutical: Cosmetic + pharmaceutical — a beauty product that also has a
medicinal/therapeutic effect (e.g., an anti-acne cream with neem and turmeric).

Nutricosmetic: Nutrition + cosmetic — a product you eat (capsule, drink, gummy) that
improves skin/hair from inside (e.g., collagen + amla + biotin capsules).

2.3 Terminology

Aphrodisiac Increases sexual desire/performance (Vajikarana in Ayurveda)
Adaptogen / antistress Helps the body handle stress (e.g., ashwagandha)
Immunomodulator Balances/improves the immune system

Hepatoprotective Protects the liver

Depigmenting Lightens dark spots / evens skin tone

Detoxifying (cosmetic) Removes impurities/pollution effects from skin

2.4 Explanation — Emerging therapeutic categories (with composition
rationale)

Technical concept: Modern herbal companies design "polyherbal" formulas — many herbs
together — where each herb has a job, and the combination works better than one herb alone
(synergy).

Master table — categories, example herbs, and rationale:

Category Example herbs in market products Composition rationale (why combined)

Aphrodisiac Ashwagandha, Safed musli, Kaunch beej Adaptogen (stress lowers libido) +

(Mucuna pruriens), Shilajit spermatogenic herbs + mineral pitch for
strength — mind and body together
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CHAPTER 2: EMERGING THERAPEUTIC CATEGORIES & HERBAL COSMECEUTICALS

Example herbs in market products Composition rationale (why combined)

Antistress

Antidiabetic

Antihyperlipid
emic

Immunomodul
ator

Hepatoprotect
ive

Kidney
disorders

Ashwagandha, Brahmi, Jatamansi, Tulsi

Gudmar (Gymnema sylvestre), Karela (bitter
gourd), Jamun seed, Methi, Vijaysar

Gugagul, Arjuna, Garlic, Flaxseed

Giloy (Tinospora), Amla, Tulsi, Ashwagandha

Kalmegh (Andrographis), Bhumiamla
(Phyllanthus niruri), Kutki (Picrorhiza), Milk
thistle (imported)

Punarnava, Gokshura, Varuna

Adaptogens lower cortisol-feel + nervine
tonics calm the mind + tulsi as daily
rasayana

Gudmar reduces sugar craving/absorption +
karela/jamun support insulin action + methi
fibre slows glucose uptake

Guggul supports lipid metabolism + arjuna
supports the heart + garlic/flaxseed give
additional lipid-lowering action

Giloy/amla as rasayana build resistance +
tulsi daily immune support + ashwagandha
counters stress-induced low immunity

Bitter hepatics stimulate liver function +
antioxidant herbs protect liver cells +
choleretic action improves bile flow

Diuretic herbs flush the urinary tract +
anti-inflammatory herbs soothe + lithotriptic
(stone-dissolving) traditional action

Key takeaway: Every formula is a team — one herb rarely does the whole job; the rationale is
the "team strategy".

2.5 Explanation — Emerging herbal cosmeceuticals

Category

Anti-aging
Depigmenting
Anti-acne

Sunscreen

Detoxifying
Anti-irritant

Nutricosmetics

Reduces wrinkles, firms skin
Lightens spots, evens tone
Controls pimples

Protects from UV

Amla (vitamin C/antioxidant), gotu kola, green tea, aloe vera
Licorice (glabridin), turmeric (curcumin), manjistha
Neem, turmeric, tea tree oil, tulsi

Green tea polyphenols, aloe vera, carrot seed oil (as

supportive agents; mineral filters often added)

Removes pollution/impurities
Calms redness/itching

Beauty from inside
drinks

2.6 Diagrams (describe for drawing)

Activated charcoal, multani mitti (Fuller's earth), neem
Aloe vera, chamomile, cucumber, sandalwood

Amla + biotin + collagen peptides capsules; skin-glow

- Diagram 1 — "Formula as a cricket team": captain herb (main action), all-rounders
(support), wicket-keeper (protects organs like liver) — label with an antidiabetic example.

- Diagram 2 — Skin layers with cosmeceutical targets: arrow to surface (sunscreen),
epidermis (depigmenting), dermis (anti-aging collagen).

INFOGRAPHIC CONCEPT

From One Herb to a Smart Formula Problem (e.g., diabetes) - pick LEAD herb (Gudmar) —» add
SUPPORT herbs (Karela, Jamun, Methi) - add PROTECTOR herb (liver-safe) - test quality - market
as "antidiabetic herbal formula". Beauty + Medicine = Cosmeceutical — Neem fights acne
(medicine) in a face wash (cosmetic). Amla in a capsule glows skin from inside (nutricosmetic).
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EXAMPLES

1. A market "stress-relief" capsule lists ashwagandha + brahmi + jatamansi — adaptogen +
nervine + sleep support.

2. An "anti-acne gel" lists neem + turmeric + aloe — antibacterial + anti-inflammatory +
soothing.

3. A'"liver tonic" syrup lists kalmegh + bhumiamla + kutki.

¢ Polyherbal formula = cricket team: the captain scores runs (main herb), but you need
bowlers and fielders (supporting herbs) to win.

« Cosmeceutical = a teacher who is also a doctor: does two jobs — beautifies and heals.

PHARMACY RELEVANCE

Pharmacists must read herbal product labels critically: check whether the composition rationale
makes sense, whether claims are realistic, and counsel patients that "herbal" does not mean "no
side effects" or "no interactions".

INDIA CONTEXT

India's herbal cosmetic market grows fast with brands built on Ayurveda; "ayurvedic proprietary
medicine" is a legal category under the Drugs and Cosmetics Act. Export demand for
"natural/organic" cosmetics gives Indian companies an edge.

KEY POINTS

e 7 emerging therapeutic categories: aphrodisiac, antistress, antidiabetic, antihyperlipidemic,
immunomodulator, hepatoprotective, kidney disorders.

e Composition rationale = scientific logic of herb combinations (lead + support + protector).

e 7 cosmeceutical categories: anti-aging, depigmenting, anti-acne, sunscreen, detoxifying,
anti-irritant, nutricosmetics.

e Nutricosmetic = beauty product you eat.

COMMON CONFUSIONS

« Cosmetic vs cosmeceutical: a cosmetic only beautifies; a cosmeceutical also has therapeutic
action.

¢ Immunomodulator vs immunostimulant: modulator balances immunity (up or down as
needed); stimulant only increases it.

¢ Aphrodisiac vs fertility drug: aphrodisiac affects desire/performance; fertility drugs affect
conception — related but different claims.

COMMON MISTAKES

e Writing "herbal products have no side effects" — wrong; they can cause allergy and interactions.
¢ Mixing up hepatoprotective (liver) and nephroprotective/kidney herbs.
e Calling any fairness cream "depigmenting" without knowing the active.

©

Pills & Python - Pharmacy * Data * Al ¢ Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython



BP502T - UNIT I CHAPTER 2: EMERGING THERAPEUTIC CATEGORIES & HERBAL COSMECEUTICALS

MNEMONIC

e Therapeutic 7: "AAAD IHK" — Aphrodisiac, Antistress, Antidiabetic, antihyperlipiDemic,
Immunomodulator, Hepatoprotective, Kidney.

e Cosmeceutical 7: "A D AS D A N" — Anti-aging, Depigmenting, Anti-acne, Sunscreen,
Detoxifying, Anti-irritant, Nutricosmetics.

EXAM SUMMARY

Emerging herbal therapeutic categories in the market: aphrodisiac, antistress, antidiabetic,
antihyperlipidemic, immunomodulator, hepatoprotective, kidney-disorder formulas — each a
polyherbal team with a composition rationale (lead + support + protector herbs). Emerging
cosmeceuticals: anti-aging, depigmenting, anti-acne, sunscreen, detoxifying, anti-irritant,
nutricosmetics.

ONE-MINUTE REVISION

7 therapeutic categories: AAAD IHK.

e 7 cosmeceutical categories: ADASDAN.

e Rationale = why herbs are combined (synergy).
e Nutricosmetic = eaten beauty product.

2.18 Exam questions

Short answer:

1. Define cosmeceutical and nutricosmetic with one example each.
2. Give the composition rationale of an antidiabetic herbal formula.
3. Name three hepatoprotective herbs.

Long answer:

4. Discuss the emerging therapeutic categories of herbal medicinal products with composition
rationale.

5. Write a note on emerging herbal cosmeceuticals.

MCQs:

6. Glabridin (depigmenting) is obtained from: (a) Turmeric (b) Licorice (c) Neem (d) Amla —
Answer: (b)

7. Which is a nutricosmetic? (a) Face wash (b) Sunscreen lotion (c) Skin-glow capsule (d)
Shampoo — Answer: (c)

8. Kutki is used as: (a) Aphrodisiac (b) Hepatoprotective (c) Sunscreen (d) Antidiabetic —
Answer: (b)

9. Punarnava is mainly used for: (a) Liver (b) Kidney/urinary disorders (c) Skin (d) Brain —
Answer: (b)

Viva:
10. What is meant by "composition rationale"?
11. Why are polyherbal formulas preferred over single herbs in industry?

Application-based:
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12. Design a rationale for a new "antistress" tea blend using three herbs and justify each.
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