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ABSTRACT

Complementary and Alternative Medicine (CAM)/ Traditional Medicine (TM) have grown globally. The
world market for botanical medicines including drug products and raw materials has been estimated to
have an annual growth rate between 5-15 percent. Total botanical global market is estimated as US$ 62
billion and is expected to grow to the tune of US$ 5 trillion by 2050. Since time immemorial, plants and
natural products have provided solutions to many difficult questions the human race has faced. Nature
has provided prescriptions for various diseases.

Chemo profiling using HPLC, HPTLC and GC has wide applicability in quality control of herbal medicine.
Multi-component botanical formulations can be standardized by using these sophisticated techniques.
Spectroscopic analysis has also been suggested by certain pharmacopoeias for analysis of botanicals.
Scientifically validated and technologically standardized botanical medicines will play an important role in
future advancement in healthcare. Development of parameters for standardization and quality control of
botanicals is a challenging task. Various regulatory authorities, research organizations and botanical drug
manufactures have contributed in developing guiding principles addressing issues related to their quality,
safety and efficacy.
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INTRODUCTION

Practice of Complementary and Alternative Medicine
(CAM)/ Traditional Medicine (TM) has grown globally.
Almost half of the population of many industrialized
countries regularly use some form of CAM'. In India,
the history of health care goes back to 5000 BCE, when
health care needs and diseases were noted in ancient
literatures like ‘Rig-Veda’' and ‘Atharva-Veda. Later,
the texts like ‘Charak Samhita’ and ‘Sushruta Sambhita’
were documented in about 1000 years BCE, where use
of plants and polyherbal formulations was highlighted
for health care. Evolution of Ayurveda and plant-based
remedies for health care through day-to-day life
experiences is a part of cultural heritage of India?. Use
of indigenous drugs from plant origin forms a major
part of such therapies. The world market for botanical
medicines including drug products and raw materials
has been estimated to have an annual growth rate
between 5-15 percent. Total botanical global market is
estimated as US$ 62 billion and is expected to grow to
the tune of US$ 5 trillion by 2050°. In the USA alone,
use of botanicals has increased by 380 percent
between 1990 and 1997. In 2001, USA spent US$ 17.8

billion on dietary supplements, of which US$ 4.2 billion
for botanical remedies*. Within the European Union,
botanical medicines represent an important share of
US$ 7 billion®.

In India, the value of medicinal plant related trade is
about US$ 10 billion per annum and this industry is
growing at the rate of 7-15 per cent annually with
exports of US$ 1.1 billion per year®. Although, Ayurveda,
the Indian system of medicine is one of the most
ancient, (Fig 1) yet living traditions, faces a typical
western bias’. Global trend leading to increased
demand of medicinal plants for pharmaceuticals,
phytochemicals, nutraceuticals, cosmetics and other
products is an opportunity sector for Indian trade and
commerce. Wide spread and growing use of botanicals
has created public health challenges globally in terms
of quality, safety and efficacy®®.

Since time immemorial plants and natural products
have provided solutions to many difficult questions the
human race has faced. Nature has provided
prescriptions for various diseases. The treatments
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Fig. 1: Number of plants used in different systems of

medicines in India

developed hundreds of generations ago, passed on to
the present generation known as traditional medicine
(TRM). The human race is greatly indebted to the
countless anonymous authors who compiled treatise
of the Chinese, Ayurvedic and other systems of
traditional medicine, as well as the untold scribes and
knowledgeable shamans who passed on their locally
valued information in a more personal manner.

According to a WHO estimate, as high as 80% of the
population in developing countries depend on
traditional and herbal medicines as their primary source
of health care'. It is likely that the profound knowledge
of herbal remedies in traditional cultures developed
through trial and error over many centuries, and that
the most important cures were carefully passed on
verbally from one generation to another''. Over the past
decade, there has been an increased global interest in
traditional systems of medicine and herbal medicinal
products. In part, this surge emerged due to the rare or
prohibitive access to modern medicines in developing

Table 1: Herbal Drugs used Clinically in India’®
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countries as well as the acceptance of herbal medicines
by large population in affluent nations. In developed
countries, non conventional medical modalities, also
designated as CAM, are often used concomitantly with
conventional medicine. The popularity of CAM in the
USA s reflected in a survey, which showed that its use
increased from 34% in 1990 to 42% in 1997 among
adults. The same survey showed that American
consumers spent $27 billion on alternative treatments
and an estimated $5.1 billion on herbal medicines in
19972, In the same year, the global market for herbal
products was estimated to be approximately $20
billion's 14,

DRUG DISCOVERY FROM NATURAL SOURCE

A recent analysis of natural products as a source of
new drugs over the period 1981-2002 shows that 67%
of the 877 small molecules, new chemical entities
(NCE,) are formally synthetic, but 16.4% correspond
to synthetic molecules containing a pharmacophore
derived directly from natural products. Furthermore,
12% are actually modeled on a natural product inhibitor
of the molecular target of interest, or mimic the
endogenous substrate of the active site, such as ATP.
Thus only 39% of the 877 NCE can be classified as
truly synthetic in origin. In the area of the anti-infectives
(anti-bacterial, anti-fungal, parasitic, and viral), close
to 70% are naturally derived or inspired, while in the
cancer treatment area 67% are in this category’.
Various important herbal drugs for therapeutic activity
like anti-cancer, abortifacients, antidiarrhoeal, drugs
used in GIT, antihypertensive, antileprotics, diuretics,
antidiabetics etc., included in ayurvedic texts,
manufactured in India, are used clinically now a days
by ayurvedic practitioner'® (Table 1).

Activity for drugs Plant

used Clinically Botanical Name
(Hindi Name)

Abortifacients Sapindus trifoliatus

(Ritha)

Daucus carof@ajar)

Ferula asafetida
(Heeng)

irychnos nuxvomidajra)

Spinal chord stil

Tranquillizers Celastrus paniculat(falakanguni)

Antidiarrhoeal Drugs Aegle marmel¢Bel)

Anthelminitics

Allium sativuthahasun)

Chenopodium alb(athua)

Butea monosperifizhak)

Azadirachta indifdeem)

Part Used

Fruit

Roots, seeds and fruits

Resinous exudates
of the root
Bark, leaves, seeds

Seeds, leaves and oil

Fruits, leaves, rind of the
ripe fruit and flower

Bulb, oil, leaves and seeds

Leaves, seed and whole plant

Bark, leaves, seeds and gum

Chemical Constituents

Saponins

Carbohydrates, carotene, hydrocarotene,
pectin, mailc acid, bisabolene, daucinoxide,
terpenolene

Voatile oil, resins, gum
Alkaloids-strychnine, brucine;

glycosides
Tannin, alkaloids, glucoside

Tannin, marmalosin, essential oil, alkaloids

Starch, mucilage, scordinins, volatile oil,

allylpropy! disulphide, diallyl disulphide, allicin,

VitA, B, C

Essential oil, alkaloids like trigonelline,
chenopodine; Steroids like hydroxyecdysone
and polypodine B

Kinotannic and gallic acid, mucilage, resin

Root, Bark, Fruits Seeds, FJower Bitter principal margosine, catechin,

leaves , gum and oil

gum, tannin, nimbin, quercetin

Dosage form with Manufacturer Other activity

Reported

{imalaya Drug C
(Aimil Pharmaceuticals)

ordial Antifertilitypurgative,
antileptic

Requrin(Himalaya Herbalglensonorm capsuleFor Piles,
(Chirayu Compan$age carrot facial oil carminative
(Sage Hebaldylanoll(Charak Pharma Pvt. Ltd.)

Madhudoshantaklamuna Pharma) Digestive problems

Pain kill oi(Jamuna Pharma), Neo (Charak)

One of the ingredients of preparation known &emory improving,
Abana,Geriforte, Himcolin, Mer(tdimalaya Herbals), digestive
J.PMassaj oil, J.RPain kill oilJamuna pharma),
Syrup Learnol PlugDalmia industries, Delhi)
One of the ingredients of preparation knDiakafs Anidiabetic,
a cough syrubukol for leucorrhoea; Chyawanmasiant

(Himalaya Drug CompalsghbeabndBilwadi

churna(Baidyanath CompaMadhushantak

(Jamuna Pharam@age bilwa chur(Sage Herbals)

Lasuna(Himalaya Drug Company),
Lashunnadi batfBaidyanath Company)

Antihyperlipidemic,
aphrodisiac,
antirheumatic

Digestive, anthelmintic,

laxative

Lukol (Himalaya Herbals) for leucorrhoea;  Aphrodisiac,
anthelmintic,

J.PNikhar oi(Jamuna Pharma, Bhopal) as haiaxitive

Gludibit(Lupin herbal) for Diabetes mefiiters; Digestive, antidiabetic

for PilesLiv 52, Blood purifier capsul@géimalaya
herbals); Neemka tail (Baidyanath compayyre
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Antidiabetics

Antihyperlipidemics

Antihpertensives

Antiinflammatory drugs

Antileprotics

Antilithiatics

Antimalarials

Antipyretics

Cocos nucifefdlariyal)

Costus specios(Beun)

Embelia ribe@aybiyanga)

Tribulus terresti€hhota Gokhru)

Aristolochia bracteolgférmar)

Aconitum fer¢Bachnag)

Aconitum hetrophy!l(#tis)

Crocus sativy&eshar)

Allium cepéPiyaz)

Momordica charar{farela)

Ficus benghalen¢Bargad)

Ficus religios@ipal)

Gymnema sylves{@udmar)

Stevia rebaudiana
Curcuma amadAmahaldi)

Curcuma long#aldi)

Garcinia cambodgitter kola)

Garcinia indi¢g®ikanali)

Rauwolfia serpent{8arpagandha)

Camella sinengi€ay)

Glycyrrhiza glabfisulethi)

Cyperus rotund(idagarmotha)

Pterocarpus marsupi(Myayasar)

Bergenia ligulatBashanbheda)

Cissampelos pari¢Radha)

Crataeva nurvafsruna)

Artemisia annua

Capsicum annufialMirch)

Averrhoa carambdiamarakh)

Cedrus deodatBeodar)

Alstonia scholafi8aorna)

Flowers, root,fruit, oil, juice and ke&aplylic acid, polyphenols, alkaloids, mannitol,

Root and tuber

Frits, leaves and root bark

Whole plant

Root and leaves

Tuberous root

Dried tuberous roots

Dried stigmas, styles

Bulb and seed

Whole plant

Bark, bud, fruits and leaves

Bark, root, fruit and leaves

Leaves/whole plant

Leaves
Rhizome

Rhizomes and tubers

Dried fruits

tartaric acid
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(Aimil Pharmaceuticals) a blood p@ilfiercare,
Syrup fever enChirayu, Bhopdileem guard
(Good care Pharma Pvt. Ltd.)

Dioscin, pr ins, pr gracillin,

One of ingredient in pr Evecare D! coolant
(Himalaya Herbals)
Aphrodisiac,
anthelmintic,
antidiabetic

Embolic acid, tannins, alkaloid- christembine, emb@ie of the ingredients of preparation known &kepatoprotective

Glycosides, steroidal saponins and sapogenins

Aristolochic acid, palmitic, oleic and stearic acid

Alkaoids- picroacoinine, aconine,
Sterids, flavonoids, saponins, phenolics

Root contain steroids, terpenids and quaternary alkaloids

Gasex, Diakof, Herbolax and Kdftétnalaya Herbals)

One of the ingredients of preparation known aphrodisiac, digestive
Bonnisan, Confido, Himplasia, Renalka,
Dhatupaushtik churar{Baidyanath Company),
Semento(Aimil Pharmaceuticag)dy plus
capsule(Jay Pranalyurvedic Pharmaceuticals)
For inflammation, in
dysmenorrhoea

One of the ingredients of preparation known &8uretic, antidiabetic,
Painkill oil(Jamuna Pharm, Bhopal) antipyretic

Antidiarrhoeal

Glucoside, proteins, essential oil, glucoside, esseriaé aif the ingredients of preparation known aphrodisiac

Volatile oil, pheolic acid, amino acids,
vanillic acid, citric acid

Alkaloids, saponin-charantin in fruits and leaves,
Momordicin in fruits

Tannins, bengalenoside, flavonoid glycoside,
leucocynidin

Tannins, mannose, phenolic glucoside, flacortin

Bitter and neutral resins, gumnemosides
I-VIl, gypenoside, gymnemic acid

pegenin-4-o-beta-d- ide,
Essential oil, resin

Essential oil, resin, alkaloid- curcumin

Resin (gambogic acid), hydoxycitric
acid, biflavonoids, xanthones and benzophenone

Seeds, fruit, bark and young leaveBarcinol, hydroxycitric acid

Roots and rhizomes

Leaves

Peeled root

Tuber

Heart wood, leaves, flogem

Rhizomes

Root, bark and leaves

Bark, leaves and root bark

Leaves, Floweseeds

Fruits

Leaves and fruits

Leaves and heart wood

Leaves, bark and milky juice

Indole alkaloids- reserpine, serpentine,
azlmalicine, yohimbine

Carotenoids, vitamins, xanthones

Saponin glycoside, glycyrrhizin, asparagin,
glycyrrhetic acid

Essential oil, carbohydrates

I-epicatechin, tannins, kintannic acid

Bergenin, catechin-3-gallate

Cissampeline, pilosine

Saponin, lupeol, Flavonoids

Artemisinin, abrotamine

Phenolic compounds, capsaicinoids,

flavonoids, casotenoids

Quercetin, rutin, lupeol

Aloe- resin as kelankatel

Alkaloids mainly ditaine, echitemine, ditamine,
resinous substance

Tentex fortgincreasing sexual vigour and vitality),
Speman forté¢increases sperm count) (Himalaya
Herbals)l.PNikhar oi{Sage Herbals) and
Amyron(Aimil Pharmaceuticals)

Aphrodisiac, expectorant

Karelapure herbal powder
(Himalaya drug Company)

Regulate metabolism

Improves skin
complextion

One of the ingredients of preparation known &stringent, purgative
Kas bati (Baidyanath Company) for cough and cold

One of the ingredients of preparation knGiudlibi
(Lupin Herbal Laboratdtgdhu MehaMog
(Baidyanath CompamjigbeconAyurslim (Himalay
HerbalsAmree plugAimil Pharmaceuticals),
Madhudoshantaglamuna Pharma

Purgative

Stevier (ASR Herbals, Bangalore)
Antiinflammatory

One of the ingredients of preparation known astiinflammatory
RespinovgLupin Herbal Laboratory) cough reaméitipidmic, digestant,
Diabecon, PuriaHimalaya HerbaléPNikahar antifertility

oil andJ.P KasantaKJamuna Pharma, Bhopal)

Bioslim (Sunova Pharma Pvt. Ltd) Reduction in weight and
increases lifespan

Bioslim(Sunova Pharma Pvt. Ltd) Antiulcer
One of the ingredients of preparation known asithelmintic
Confido, Lukol, Serpiridimalaya Drug Company),
Sarpagandhaghan bgBaidyanath Company)
Oral Preparatifilmah Antiinflammatory
Nervine tonic, diuretic

Ysasti madhyZandu Pharmuticals), Antiulcer
Herbolex, Koflet, Regurfhimalaya Herbals), diuretic
Eladi batiBaidyanath Company),

Jeevani mal{Chirayu Pharma, Bhopal),

Sage fairness lotiofBage Herbaldjas Madhu

Cough syrup(Tulison Pharmayladhumehari
(Baidyanath Company)

Diarex, Himplagin amtbana(Himalaya HerbalsiRemedy for fever
J.P. Massaj oil, J.Mikhar oil, Pain kill oil,

J.P. Liver syurp(Jamuna Pharma),

Fever end syrufChirayu Company),

Hempushp4Rajvaidya Shital Prasad and sons)

One of the ingredients of preparation known &stidiabeic, anthelmintic
Gludibit (Lupin Herbal Laborat®igbecon
(Himalaya Drug Company)

Cystone and Nept Drug C ving kidney stones
Antilithiatic,
antidiarrhoeal,
antileprotic, antipyretic

One of the ingredients of preparation known asitirheumatic,
anthelmintic,
Renalka, Purian and Himplasia (Himalayan Herhgds$ive

E-Mal(Arteether injectidivemis Medicare Ltd.)Antiseptic, digestive,
Falcigo, Malither febrifuge

DeepaciLupin Herbal Laboratory), a topical Improves blood flow
anti-rheumatic crea@@apsigyl-QShalaks)

Antidiarrhoeal,
anthelmintic

One of the ingredients of preparation known AstiulcerGITdisorders
PmensgLupin Herbal) for painful relief in

premenstrual syndroRemalaya gel

(Himalaya Herbals)

Antiulceaphrodisiac,
febrifuge
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Antirheumatics

Antispasmodics

Aphrodisiacs

Astringent

Bioavailability Enhancer

Bitter Bnics

Crinum latifoliuf8udarshan)

Sida cordifoli®@ariyar)

Sida rhombifoli@ahadai)

Cinnamomum cas$fj)

Coccinia indi(fundasu)

Withania somnifg#sshwagandha)

Artocarpus heterophy(Kiathod)

Dolichos lablgBem)

Gossypium arboret(ifapas)

Prunus amygadal{Badam)

Psoralea corylifo(Bavaci)

Shorea robus{8al)

Adenanthera pavon{Baragunchi)

Cannabis satiBhang)

Acacia arabig®abul)

Areca cateci8upari)

Acacia concima

Acacia farneciatit Khadir)

Achyranthes aspdtatjira)

Calophyllum inophylli(Baltan campa)

Saraca indidéshoka)

Cicer arietinut€hana)

Piper cubeb@ababacivu)

Piper longuipal)

Piper nigruifKalimirch)

Swertia chira{€hiraayata)

Andrographis panicultayet)

Picrorhiza kurrgiutki)

Leaves and root Lycorine and its glucoside, stigmasterol

Roots, leaves, stem and seed  Alkaloids, resin, resin acids

Roots, leaves, stem and seed Ephedrine, quinazolines, phenyletyhlamines
Bark and oil Volatile oil, cinnamic acid, resin, tannin, mannitol

Leaves, root, fruit and bark Alkaoids, lupeol, cycloartenol

Roots and leaves

Sharma Ajay K, et al.

Antitumor
antirheumatic,
immunomodulatory

One of the ingredients of preparation known &sicial paralysis
Menosan, Reostoefitax fortg Himalaya
Drug Company

Rheumatism, Diabetes,
laxative

One of the ingredients of preparation known as

Diakof, KoflexAbana(Himalaya Drug Company),

Shukra Matrika BatBaidyanath Company),

Madhudoshantaglamuna Pharma)
Cathartic,
antispasmodic,
expectorant

Steroidal lactones mainly witt alkaloid,
Fruit, seed, leaves, root and milkysgsntial amino acids, cycloartenone

Seeds AlbuminoidsjtVA, B.Cand hydocyanic acid

Bark, seeds, leaves, flower Resin, albuminoids, gossypetin, phenols

Kernel, oil Fixed oil, emulin, amygdallin

Fruits Psoralen, isopsoralen, crylifolin, psoralidin

Bark, leaves, fruit and resin 2-(2-iminoacetic acid) -3- (2H)-benzo-furanone,
tannin, amino acids
Bark, leaves, seeds, and heart wdealts, steroids, polysaccharides

Flowerleaves and seeds Volatile oil, alkaloids, resin and terpenes

Bark, leaves seeds Gum, tannins

Seeds, root, tuber

Fruits

Dried flowepods Benzaldihyde, salicylic acid, essential oil

Herb, leaves, seed and root Alkaloids, saponins, flavonoids

Bark, leaves, seeds and oil Volatile oil, Flavones, glucosides

Bark, flower and leaves Tannins, catechol, sterol

Seeds and leaves Polysaccharides, saponin, betaine

Dried unripe berries Cubebin, cubebol and cubebic acid

Fruit and root Piperine, piplarine

Fruit, Volatile alkaloid piperine, chavicine, limonene
Whole plant Bitter glycosides
Whole plant Bitter principles, flavonoids

Dried rhizomes Glucosides, bitter principle —kutkin, kutkin sterol

Tannins, catechin, gallic acid, alkaloids, glucoside

Drug C itioxidant, antitumor
antistress and

immunomodulatory

1dha po

Diuretic, laxative

Ingredients of preparation knoMees syrup
(Aimil Company) Antioxidant, i
immunomodulatory and

antihyperlipidemic

One of the ingredients of preparation known Antidote, laxative
as J.PMassaj oil

One of the ingredients of preparation known &sr sexual debility
Baidyanath lal ta{Baidyanath Company),

Himcolin gel, Mentateritex Royal

(Himalaya Drug Compa®gge badam

roghan(Sage Herbals)

One of the ingredients of preparation known @seatment of |
eucoderma

Purim, EringdHimalaya Drug Company),

Purodil (Aimil)Sage somaraji ofBage herbals)

One of the ingredients of preparation known astidiarrhoeal,
anthelmintic
Ambimap(Maharistyurved)
Rheumatoid arthritis

One of the ingredients of preparation known &heumatism, analgesic
Bilwadi churngHimalaya Herbals)

One of the ingredients of preparation known as
Evecare(Himalaya Drug Company) as utrine tonic

In treatment of oral
infection

Tannins, catechin, gallic acid, alkaloids, glucoside One of the ingredients of preparation known as

Amla and Shikaki Shampgyur),
Satritha(DenajiProtein Shampo(Himalaya
Drug Company) for hair growth and remove dandruf

Leaves in gonorrhoea

Chief componentAfamarga taila, Laxative,
used for deafness, digestive
Cystone(Himalaya Drug Company) for
urinary calculi and UTI treatment
For internal
haemorrhages,

dysurea, and
constipation

Chief component of preparation known as  Complex improver
PmensgLupin HerbaRsokarishtaBaidyanath),
Femiplex(Charak Pharma Pvt. Ltd.)

One of the ingredients of preparation known 84ild antilipidemic,
Protein shampoandAmycon(Himalaya Herbalsphrodisiac

Chief component of preparation known as  Carminative,
antimicrobial
Slim fast(Slim care Herbal Products)

One of the ingredients of preparation known &phrodisiac,
antidiabetic,

RespinovaAptikid (Lupin Herbal Laboratory), antirheumatic,

BonnisamAbana, DigytofHimalaya Drug digestive,

CompanyK.G. Bne (Aimil Pharmaceuticals), purgative

Piles care, Memoplus syrup and Fever

end syrup(Chirayu Company)

One of the ingredients of preparation known &arminative,

anthelmintic
Diabecon, Gasexaiftex fort¢Himalaya Drug
CompanyRiles cargChirayu Company)

One of the ingredients of preparation known &omachic, anti-
Diabecor(Himalaya Drug Company), inflammatory
Mehmudgar bafBaidyanath Company),

Sabaigo(Aimil Company)R Liver syrup

(Jamuna Pharnfaégver end syrup

(Chirayu Company)

One of the ingredients of preparation known &astroprotective,
Herbohep(Lupin Herbal LabortdPyyim and Antiulcerogenic
Acene-n-pimple creathlimalaya Herbals),

Sagdiverex(Sage Herbals)

One of the ingredients of preparation known asti-inflammatory
Herbohep(Lupin Herbal Labortd?y)jm anthelmintic
(Himalaya Drug Company), Madhumehari

(Baidyanath Compatjles care

(Chirayu Company)
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Brain tonics

Diuretics

Drugs acting on GIT System

Bacopa monniefllandukparni, Brahmi)Whole plant

Centella asiati¢Brahmmanduki)

Cucumis mel&harbuja)

Dolichos biflorus (Kulti)

Raphanus sativus (Muli)

Setania italica (Kanguni)

Liquidamber orientalis (Silaras)

Cebia pentandra (Saphed simal)

Cucurbita maxima (Kaddu)

Punica granatum (Anar)

Plumbago zeylanica (Citra)

Foeniculum vulgd®aunf)

Valeriana wallidqffagar)

Anethum sow8omph)

Cinnamomum tamélejpatt)

Coriandrum sativBhania)

Pinus longifoli®huprarala)

Saussurea lapgiutha)

Carum caryBhia-Jira)

Linum usitatissimAlsi)

Zingiber G€inale(Adrak)

Apium graveolefSjamoda)

Alpania galangKulanjan)

Commiphora myriitirabol)

Oroxylum indicy@onapatha)

Oxalis corniculafamrul)

Rosa centifol{§&ulab)

Smilax chingopacini)

Solanum indicufBarhanta)

Elettaria cardamom(@hhoti elaychi)

Alocasia indigMankanda)

Amomum subulat¢Badi elaychi)

Whole plant

Root, pulp, seed

Seeds

Leaves, root, and seeds

Stalks and grains

Balsam

Root and bark

Fruits and seed

Seeds and flower

Root

Whole plant, dried ripe fruits

Roots

Fruits and whole herb

Leaves

Fruits and leaves

Wood, oil, resin

Roots

Fruits

Flowers, seed and oil

Rhizome

Roots and seed

Rhizome and fruit

Gum

Roots, leaves, fruit and seeds

Whole plant

Roots, leaves, flowers

Root

Roots

Ripe seed, oil of fruits
Root, stem

Seed and oil

Journal of Pharmaceutical Research Vol.

Sharma Ajay K, et al.

Alkaloids, brahmine, betulic acid, saponins, hersagaménof the ingredients of preparation known astrigent

Igmen(Lupin Herbal LabortdvigntatAnxocare,
{imalaya Drug Ct

(Chirayu CompanBjahmi churna

(Shantikunj Pharmacy)

Glycoside-brahmoside, triterpic acid, brahmic acidOne of the ingredients of preparation known &ardiotonic, sedative

Isomultiflorenol, cycloartenol, lupeol

Albuminoids, rich in urease, starch

R g arabi in

Folic acid, nicotinic acid, proteins, betainealdehyde

dehydrogenase

Balsamic acid, cinnamic acid, storesinol

Carbohydrates, lignin, sesquiterpenes

Linolenic acid, glycoloipids, proteins

Apigenin, betulinic acid, ellagic acid, polyphenols

Plumbagin

Volatile oil: methylchavicol, anethole, limonene, ockptkie(Lupin Herbal LaBhana Shahicool,

Valepotriates, essential oil, valeriosidat, alkaloids

Volatile and fixed oils, carvone, eugenol

Essential oils

Essential oil linalool, borneol

Oleoresin, turpentine

Volatile oil, alkaloids, resin, tannins

Volatile oils, Fixed oil, proteins

Linolenic acid, lignans, mucilage

Volatile oil, Sesquiterpenes

Volatile oil, flavonoids, furanocoumarins

Methyl cinnamtae, cineole, pinene

Resin, gum

Flavone colouring matteaxlin, alkaloids

Oxalic acid, vitexin and isovitexin, glycolipids

Essential oil, quercetin, kampferol

Tannins, resin, cinchonin, saponin, flavonoids

Alkaloids: solanine, solanidine, good source
of cortisone and sex hormone

Fixed oils, essential oil
Flavonoids, cyanogenetic glycosides, Steroids

Essential oil, rich in cineole, glycosides

Igmen(Lupin Herbal LabortdvigntatAbana,
Geriforte(Himalaya Drug Company)

One of the ingredients of preparation known &phrodisiac,
ThandaiHaldirars) used for diuretic and purgative
purgative action

One of the ingredients of preparation known as
Neeri syrugAimil Pharmaceuticals) Remedy for flatulence

Laxative

Astringent, source of
proteins and vitamins

For bronchitis, diarrhea,
inflammation

Antipyretic,
hepatoprotective

One of the ingredients of preparation known &edative
Roghan Kad{Hamdard)

One of the ingredients of preparation known &s chronic bowel
Diarex(Himalaya Drug Company for diarrhea complaint, antipyretic,
and dysenterMarichyadi bati astringent
(Biadyanath Company)

One of the ingredients of preparation known &tatulence
J.P. Liver syurgJamuna Pharm®&)les care,

Chirayu C i
bati Avaleha(Baidyanath Company)

Carminative,
antimicrobial,
i Bati ar intic activity

Anxocare(Himalaya Her
(Baidyanath Compart{gjmola and
Janum Gunt{ Dabur Company)

One of the ingredients of preparation known &sr anxiety
MentatAnxocare(Himalay Drug Company),
Saptagun tailgBaidyanath Company)

One of the ingredients of preparation known &arminative, Diuretic
Bonnisan(Himalaya Drug Company),
Vomiteb syrup(Charak Pharma Pvt. Ltd.)
Trijataka Carminative
One of the ingredients of preparation known as

Bilwadi churngBaidyanth Company),
Sage massaj o{Sgae herbals) Carminative

One of the ingredients of preparation known &sitiseptic, coolant,
Rumalaya gel and Pain bdlfimalaya Drug  stimulant
Company)

One of the ingredients of preparation known &arminative, antiseptic
Purim, Septilin syrufHimalaya Drug Company),

Pain Kill OilJamuna Pharma)

Chief componentJofakadya taildor eczema, Carminative,
cytoprotectve,
Gripe watefHimalay Drug Company), mild aphrodisiac
Sage baby oilSage Herbals)

One of the ingredients of preparation known &onstipation, Dysurea,
Canisep and Scavon (Himalaya Drug Compaagidiac debility
Abana, Gasex (Himalaya drug company),  Carminative,
anthelmintic,
Hing Goli (Poddar Company), Hajmola (Dabuapti-inflammatory
Pileccare, Feverend

One of the ingredients of preparation known &arminative, aphrodisiac
HimcospazitHimalaya Drug Company)
Rumalaya fortéHimalaya Drug Company) Carminative, Diuretic

GuggulipidBy CDRI, Lucknow),
Yograj gugguluBaidyanath)

Antihyperlipidemic,
anti-inflammatory
Mentat Anxocare(Himalaya Drug Company) Digestive, anti-
inflammatory

One of the constituen€béarngeryaadi Diarrhoea, Piles
Ghrutham(Nagarjuna) for piles and micturation

Abana and Opthacatelimalay Drug Company For improving colour
complextion

Leucomap(Maharistyurved) Digestive, purgative,

aphrodisiac

One of the ingredients of preparation known &ardiac debility
J.P. KasantaKJamuna Pharmipsantaka poor digestion
Avaleha(Baidyanath Compaifgjroliv forte and sex debility
syrup (TTK Health care Pvt. Ltd.)

Koflet, MentatAnoxocargHimalaya Drug Compamjafatoxin
Juice of the petioles
is used in Otorrhoea
in children

One of the ingredients of preparation known &suretic
Antiwrinkle creanfHimlayaMemoplus syrup
(Chirayugitopaladi churnéBaidyanath Company),
Zymnet syrupAimil Pharma)
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Cuminum cymindira)

Berberis aristatBaruhaldi)

Tamarindus indigdmli)

Drugs used in treatment
of Insomnia

Erythrina variega{®adap)

Drugs used in treatment of PilesEuphorbia prostrgRed caustic weed)

Pterocarpus sar dan)

Fruit, seeds

Fruit, root, bark

Roots, leaves. Fruit and seeds

Bark and leaves

Whole plant

Expectorants Cinnamomum camphid€apur)

Ocimum basilicyasil)

Ocimum sanctum

Datura metéDhatura)

Citrus limor{Jambirinibu)

Citrus medid#agaji Nibu)

Cirus reticulat®antara)

paragus adscendBsafed musli)

Asparagus racemos¢8atawar)

Boswellia serraf3alai)

Hepatoprotective Eclipta alb@Bhangra)

Boerrhavia @ia(Punarnava)

Emblica &itinaligAmla)

Phyllanthus amar{@haumila)

Laxative/Purgative Aloe barbadengbawarpatha)

Argemone mexicar{fanteila)

Cassia angustifo{Banaya)

Cassia fistuldAmulthus)

Cassia occidentaliéasondi)

Cassia torCakunda)

Operculina turpethyMisath)

Pandanus odoratissirtiievda)

Deposits in the oil cells

Whole plant

Leaves, seed and root

Whole plant, leaves, seeds,
root and fruits

Fruit

Rind, Juice and oil
Fruit

Tubers, rhizome and roots

Root and leaves

Gum, Resin and oil

Root, leaves, whole plant

Whole plant and root

Dried fruits, seeds, leaves, bark, flt@enin c, niacin, embellic acid, pyrogalloltannins Jeevani mal{ChirayufAnwala churna

Whole plant

Dried juice of leaves

Seed, fresh root and milky juice

Leaves

Pulp, root, bark, roots, floleeves

Leaves, seed and root

Seeds

Dried root, stem, root-bark

Root, leaves and flowers

Resin, mucilage, gum, protein

Alkalods berberine, resins

Organic acids, tartaric acid, citric acid

Alkaloids, saponin

Flavonoids

Santalin, desoxysantalin, isoflavone

Terpenoids,, bicyclic monoterpene, ketone

Essential oil, phenols, carvacol

Essential oil

Sharma Ajay K, et al.

One of the ingredients of preparation known &arminativre,
aphrodisiac,
Lukol (Himalayajajmola(Dabur)K.G.Bne task enhancer
(Aimil Pharma\l2-tone syurpCharak Pharma)
J.P. Nikhar oilJamuna PharmHijs eyedrop Antidiarrhoeal,
antipyretic,
hepatoprotective,
purgative

(Ozoneyurvedics)

Chief component of preparation known as  Immunomodulatory
activity
PankajakashuriPankaja Kashturi Herbals Ltd.),

Fair & LovelyfNatural Herbals)

Basant Kt idy ), Antidi:
Vasant KusumkafSastry & Sons) antirheumatic,
digestive

Thank God Rlief Capsules, Thank God,
Anytime cream(Panacea Biotech)

One of the ingredients of preparation known a&sitipyretic, aphrodisiac
J.PNikhar oi{Jamuna Pharm8gndalwood
talcum powder

One of the ingredients of preparation known &ounterirrtant
Ophthacare, Pilex, Rumalgymalaya Drug
CompanyPabur baln{Dabur)

Sage kuf-kure syrufBage Herbal@ecuf
(J.B.Chemicals and Phari icals),
Skin clinig nil(Gufic Biosciences)

One of the ingredients of preparation known &s cough
Abana, Diabecon, Diakof, Koflefagi Pure
Herb(Himalay Drug CompaAyjulcure(Aimil

Phari i ks(Nyle Hert jalin
(HamdardKofol syrup(Charak Pharma Ltd.)

Trpane alkaloids: hyoscyamine, hyoscine, atropineOne of the ingredients of preparation known astispasmodic,

Citric acid, pectin, carotene, vit.c

Essential oils
Citric acid, essential oil, flavonoids, carotenoids

Asparagin, proteins, saponins

Saponins: shatavarin, flavonoids, queecetin

Essential oil, resin , tannins, volatile oil

Alkaloids

Alkaloid: punarnavine

Lignans, phyllanthin, flavonoids

Aloectin-B, tannins, anthracene derivative

Alkaloids mainly

Cathartin, emodin, senna-picrin, chrysophenol

Sennoside,B, Wlatile oil

Resin, anthracene derivative

Anthraquinone glycosides, emodin, chrysophenol

Glucoside, starch, turpethin, resin, lignin

Methylether of phenylethylalcohol, linalool

Jatifaladi Bati, Jatyadi t4
Company)l.PMassaj oil, Pain kill oil,
J.RGrace oil(Jamuna Pharma)

antileprotic

One of the ingredients of preparation known &arminative,
Protein i yap: Nimba ar i
Churna (Zaipa Pharmaceuticdlitya doux
conditioner(Garnier)

Hingoli(Dabur) Antioxidant

Fairness Crearfiairever and Fair & lovply Antioxidant

Geriforte(Himalaya) for antistress,
Jeevani malfChirayu, Bhopal)

Aphrodisiac, demulcent

K.G.®Bne (Aimil Pharmajlenosan, Diabecon, Antidiarrhoeal
Galactin Abana(HimalayaRhatupoushtik churna,

Rhuma oil, Brahmi rasayan, Mahanarayan tel
(Baidyanath),PMassaj oil, Pain kill oil

(Jamuna Pharm&)emoplus, Jeevani mg@hirayu),

Satavari kalp and Satavarex gran({#&mndu, Bombay)

Chief component of preparation known as
Deepac{Lupin HerbaBhallaki
(Himalya and Gufic Company)

Sedative, analgesic

One of the ingredients of preparation known Astidote, Stimulates
Pilex,Abana(HimalayaMadhudoshantak, hair growth

J.P. Liver syrupfJamuna Pharma),

Bhringarajasava, Mahabhringraj tail
(BaidyanathiNeeleebringadikeram

and Sage liverefSgae Herbals)

Chief component of preparation knddeepact Stomachic, diuretic,
(Lupin HerbaKbana, DiabecofHimalaya), laxative
Punarnawadi, Guggul{Baidyanathjmylcure,

Sobigol(Aimil Pharmdain kill oil, J.River

syrup (Jamuna PharmB)narnavaristéBaidyanath)

Anaemia, jaundice,

dyspepsia

Antihyperlipidemic,
hypoglycemic

Livosin, Livb3Himalayaljjerbohep(Lupin),
ChyawanprasiiDabur)

Aloe vera gel, Forever Brigbbih gel,

Forever lite Nutritional diétloe Jojoba
ShampooAloe liquid soap or Shower gel,
AL-sun protection cream, Diabecon, Evecare
(Himalaya)Mensonorn{ChirayuKumariAsava
(Baidyanath) as liver tonic and astringent

Burn and wood injury
Purgative

Sedative and analgesic

One of the ingredients of preparation known as
ConstivadLupin herbaBpftovac(Lupin Ltd.)

One of the ingredients of preparation known &ebrifuge and tonic
ConstivaqLupin herbaRijlex, Purian
(Himalaya Drug Company)

One of the ingredients of prep: known ive,
Bonnisan,Geriforte, Herbolax and Liv 52 anthelmintic,
(Himalay Herbals) aphrodisiac

Ingredients of preparation known as
HerbolaxHimalaya Herbals)

Chief component of preparation known as
Keora Viiter(Dabur)

Treatment of epilepsy
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Croton tigliufdamalgota) Seed and oil

Terminalia arjuanjan) Bark

Terminalia beleritBeheda) Bark and fruits

Terminalia chebuldarara) Mature and immature fruits

Cirullus colocyntifiadrayan) Fruit, root, pulp

Clitoria ternatéaparajita) Root, bark, seed and leaves

Cymbopogum citrat(@andhatrin) Essential oil and herb

Cynodon dactyl¢hub) Whole herb and root stalk

Gloriosa superfigalihari) Seeds and tubers

Plantago ovattsabgol) Seeds

Tannins, arjunglucosides, phytosterols

Tannins, gallic acid, ellagic acid, chebulagic acid Sage triphla syrup (Sage Herbals)

Tannins, ellagic acid, gallic acid, oleoresins

Glucoside mainly colocynthin

Tannin, resin, fixed oil

Volatile oil, flavones, limonene, citral

Saponins, tannins, flavonoids, glycosides

Resins, tannins, alkaloids

Mucilage, fixed oil, proteins

Sharma Ajay K, et al.

Fixed oil containing stearic, palmitic, crotonic acid)rapaftzids component of preparation known a$reatment of epilepsy

Regulax fort¢Charak Pharma)

One of the ingredients of preparation known as
Abana,Geriforte, Liv 52, Mer{tdimalay Herbals),
Arjun GhritaArjun churna(Baidyanath),
Madhudoshantaklamuna Pharma)

Hepatoprotective,
antidiabetic

One of the ingredients of preparation known as
ConstivaqLupin herbaRjlect (Aimil Pharama),
Abana, Bonnisan, Gariforte, Koflet, Menosan
(Himalaya compartjgritakh churna,riphla
churna, tentex fortéBaidyanath)

Antidiabetic, diuretic

Memory improving,
diuretic, laxative

Chief componentSafge liorbalm (Sage Herbals)

Chief componentSt/plon
(Himalaya Drug Company)

Antiviral against
vacciniairus,

potent hypoglycemic,
hypotensive

Regulin fortgSAS Phar i )

abortifacient
Pregnalax, Naturolax, Fibril

With tremendous expansion in the use of herbal
medicines worldwide, their quality control has been an
important concern for both health authorities and the
public. It has been widely introduced and accepted by
WHO, FDA, British Herbal Medicine Association, Indian
Drug Manufacturers’ Association and some other official
or non official organizations as an strategy for
assessment of herbal medicines.

Standardization

Standardization is a method of assuring a minimum
level of active ingredients in the extract and is becoming
increasingly important as a means of ensuring a
consistent supply of high-quality phytopharmaceutical
products. It can be defined as the establishment of
reproducible pharmaceutical quality by comparing a
product with established reference substance and by
defining minimum amount of one or several compounds
or groups of compounds. In the field of phytomedicines,
standardization only applies to extracts. Standards for
active ingredients to be used in medicinal products may
be found in monographs and/or pharmacopeias.

Importance of Standardization

It is accepted that concentration or dosages are very
important because herbal medicines (in common with
conventional medicines) contain biologically active
substances that may produce non-trivial side effects
when taken in excessive doses. Very low doses, on
the other hand, may have no therapeutic value. In
practice, plant material is often highly variable, so that
a minimum concentration or a concentration range is
often used rather than an exact level. An upper limit is
necessary with highly active or potentially harmful
ingredients, as most plants have a wide therapeutic
window. In the case of compounds with a narrow
therapeutic window, chemical entities are favoured, as
opposed to extracts. These phytodrugs when registered
become a medicine that needs to comply with the basic
standards required for all drugs. Standardization also
allows comparison of the clinical effectiveness,

pharmacological effects and side effects of a series of
products (e.g. against a placebo). Standardized
products provide more security and increase the level
of trust in herbal drugs. At the international level, the
WHO has developed a strategy to review traditional
medicines. Additionally, the European Scientific
Cooperative on Phytotherapy (ESCOP) was
established in 1989 to advance the scientific status of
phytomedicine and to assist with the harmonization of
their regulatory status on European level. ESCOP has
already published 60 monographs on the medicinal
uses of plant drugs that have been submitted to
regulatory authorities across Europe and accepted by
the Working Party on Herbal Medicinal Products of the
European Agency for the Evaluation of Medicinal
Products (EMEA) as basis for proposed core-SPCs for
European decentralized marketing authorizations. A
Pharmacopoeia is a collection of quality standards for
medicines and their components. In order to obtain
marketing authorization for a medical product, the
ingredients or the medicinal product must generally
comply with a pharmacopoeial standard. Thus
Pharmacopoeial standard may provide guidance on
acceptable purity criteria for that ingredient'!.

Scientifically validated and technologically
standardized botanical medicines will play an important
role in future advancement in healthcare. The
development of parameters for standardization and
quality control of botanicals is a challenging task.
Various regulatory authorities, research organizations
and botanical drug manufactures have contributed in
developing guiding principles addressing issues related
to quality, safety and efficacy® 7.

World Health Organization (WHO) on Botanicals

WHO has tried to establish internationally recognizable
regulatory guidelines to define basic criteria for the
evaluation of quality, safety and efficacy of botanical
medicines. WHO assists national regulatory authorities,
scientific organizations and manufacturers to undertake
an assessment of the documentation/submissions/
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dossiers in respect of such products. In 1991, WHO
published guidelines for the assessment of herbal
medicines. The guidelines also provide details on the
preparations of the documentation and data for the
assessment of herbal medicines and address the
following points:

Assessment of quality including pharmaceutical
assessment, crude plant material, plant
preparation, finished products and stability.

Assessment of safety including toxicological
studies and documentation of safety based on
experience.

Assessment of the efficacy including activity,
evidence required to indications and combination
products.

Intended use including product information for the

consumer and promotion.
The guidelines suggest classification of herbal
remedies into two groups; those with well established
traditional use and newly developed products. It was
recommended that the requirements for assessment
of these two groups should be different. As a general
rule, traditional experience means long term use, as
well as medical, historical and ethnobiological
background of the product. Depending on the history
of the country, the long-term use may vary but would
be of at least several decades’®.

The guidelines suggest that all the necessary
approaches should be taken to ensure correct identifi-
cation of plants. It is noted that when identification of
an active principle of herbal medicine is not possible, it
should be sufficient to identify a characteristic
substance or mixture of substances to ensure
consistent quality of herbal medicines. All herbal
procedures should be carried out in accordance with
Good Manufacturing Practices (GMP). On safety
assessment, these guidelines suggest '°:

All relevant aspects of the safety assessment of a
medicinal product should be covered.

No specific restrictive regulatory action should be
undertaken for a traditionally used product without
demonstrated harm unless new evidence
demands a revised risk-benefit assessment.
Documents submitted should provide evidence on
long- term use.

For drugs used over a long period, chronic
toxicological risks may have occurred but may not
have been recognized.

If long-term traditional use cannot be documented,
or there are doubts on safety, toxicity data should
be submitted.

If any toxicological studies are available, they
should form part of the assessment. A review of
relevant literature should be provided with original
articles or references to the original articles.

Sharma Ajay K, et al.
Guidelines for assessing the quality of botanical
materials mainly emphasize the need to ensure the
quality of medicinal plant products by using modern
techniques and applying suitable standards. A series
of tests for assessing the quality of medicinal plant
materials have been described. Botanical characteriza-
tion using macroscopic and microscopic methods has
been recommended. For physical evaluation,
parameters like ash value, extractable matter, volatile
matter etc, have been suggested.

Pharmacological evaluation has been recommended
for certain norms like bitterness value and haemolytic
activity. Detection of pesticidal residue, arsenic and
heavy metal content, microbial load and radioactive
contaminants has been suggested for safety of the
botanical materials (Fig 2).
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Fig. 2 : Standardization and quality evaluation of herbal drugs

In 1997, WHO developed draft guidelines for
methodology on research and evaluation of traditional
medicines. It mainly focuses on current major debates
on safety and efficacy of traditional medicine. It also
tries to provide answer for some of the challenging
questions concerning evidence base of the traditional
knowledge of medicine. These guidelines present some
national regulations for the evaluation of botanical
medicine, and also recommend new approaches for
carrying out clinical research. Specific objectives of
these guidelines are to harmonize the use of certain
accepted and important terms in TM, summarize key
issues for developing methodology for research and
evaluation of TM, improve the quality and value of
research in TM, and to provide appropriate evaluation
methods to facilitate the development of regulation and
registration in TM#°.

Under the overall context of quality of botanical
medicines, WHO developed the Guidelines on Good
Agricultural and Collection Practices (GACP) for
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medicinal plants. GACP provides general technical
guidance on obtaining medicinal plant materials of good
quality for the sustainable production of herbal products
classified as medicines. The main objectives of these
guidelines are to guide the formulation of national and/
or regional GACP guidelines and GACP monographs
for medicinal plants and related standard operating
procedures and to encourage and support the
sustainable cultivation and collection of medicinal plants
of good quality.

WHO also has published monographs for selected
medicinal plants. It will provide models to assist member
states in developing their own monographs or
formularies for these and other herbal medicines and
facilitate information exchange among member states
(Fig 3). WHO recognizes the use of traditional herbal
health practioners, pharmacists, manufacturers,
research scientists and the general public®?. In 1969
government of Indian established a Central Council for
Research on Indian Medicine and Homoeopathy
[CCRIMH] to develop scientific research on different
systems of medicine: Unani, Ayurveda, Siddha, Yoga,
Naturopathy and Homoeopathy. Research activities on
these systems continued under the CCRIMH until 1978
when it was split into four separate research councils.
Central Council for Research in Ayurveda and Siddha
Medicines [CCRAS], Central Council for Research in
Unani Medicines [CCRUM], Central Council for
Research in Homeopathy [CCRH], Central Council for
Research in Yoga and Naturopathy [CCRYN]. These
central councils have their own research institutes,
laboratories and dispensaries throughout India, which
work on the development and propagation of the
respective system and the development of lead
compounds from the traditional systems for major
ailments. In 1995, the Department of Indian System of
Medicine and Homeopathy (ISM&H) was established
by the Government of India under the Ministry of Health
and Family Welfare to control all regulations related to
traditional systems of medicine. The manufacture,
quality control and sale of all Ayurvedic and other ISM
medicines are regulated through the Drug and
Cosmetic Act 1940 and various regulations have been
made by Government of India for the development of
herbal medicines. Quality control and research on
traditional systems are further regulated by the
Department of Indian System of Medicine and
Homeopathy (ISM&H). Pharmacopoeial committees
have been established and the ISM & H council has
established a separate pharmacopoeial laboratory. A
separate drug control for traditional systems of
medicines have been created by the department of
ISM&H. Government initiatives have come up with
separate pharmacopoeias and formularies with the
monographs on plants and formulations used in these
systems of medicines? (Table 2).

Sharma Ajay K, et al.

Fig. 3: More and more countries are regulating Herbal
Medicines (Source: WHO Traditional Medicine Strategy 2002—
2005, pg-16)

Table 2: Government institutes involved in research and
development of traditional systems of medicines in India
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Integration of herbal medicine can only be
accomplished through scientific research, which must
take into account the interrelated issues of quality,
efficacy and safety? Quality is a paramount and
complex issue when dealing with botanicals. One of
the most difficult challenges for any company in the
herbal industry is being able to consistently formulate
a product, which will deliver the promised physiological
effect. One of the most popular practices followed by
herbal industry for standardization is to identify and
standardize a particular “marker compound” which is
believed to be responsible for the physiological effect
to an acceptable percentage®. However, when it comes
to the percentage of the markers, different companies
have different yardsticks. The percentage of a particular
marker for a particular herb varies from product to
product in some cases batch to batch from the same
company.

A number of intrinsic as well as extrinsic influences
which greatly affect botanical quality have been
analyzed to date: species differences, organ specificity,
diurnal and seasonal variation, environment, field
collection and cultivation methods, contamination,
substitution, adulteration, and processing and
manufacturing practices. In order to achieve a quality
product consistently one has to address all the above
issues.
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Quality Aspects

The importance of quality control and standardization
of botanical products is of utmost concern for global
acceptability. Purity and quality of botanicals is a critical
determinant of safety. The first stage of assuring quality,
safety and efficacy of botanical medicines is identifica-
tion and selection of the correct plant species®. The
information required for authentic botanical includes
the currently accepted Latin binomial names and
synonyms, vernacular names, the parts of plants used
for each preparation and detailed instruction for
agricultural production and collection conditions
according to each country’s good agricultural practices.
Regulatory authorities for control of raw material have
suggested various methods. Most of the guidelines
suggest macroscopic and microscopic evaluation and
chemical profiling of the botanicals'2526. Characteriza-
tion using sensory parameters like color, taste and
surface characteristics are studied in macroscopic
evaluation Size and shape of the plant part used is
also taken into consideration. However, these
characteristics are judged subjectively and substitutes
and adulterants may closely resemble the genuine
material, it is often necessary to substantiate the
findings by microscopy and/or physicochemical
analysis. An examination by microscopy alone cannot
always provide complete identification, though when
used in association with other analytical methods it can
frequently supply supporting evidence'®.

Chemo profiling using HPLC, HPTLC and GC has wide
applicability in quality control of herbal medicines. Multi-
component botanicals formulations can be
standardized by using these sophisticated techniques.
Spectroscopic analysis has also been suggested by
certain pharmacopoeias for analysis of botanicals.
European pharmacopoeia gives assay of quinine type
alkaloids and cinchonine type alkaloids in cinchona
bark using UV spectroscopy and United States
Pharmacopoeia (USP) includes an UV absorption test
for the absence of foreign oils in oils of lemon and
orange. UV spectroscopic analysis has been used for
quantitative and qualitative detection of marker
compounds from the herbal material. Infrared
spectroscopy; NMR and mass spectroscopy have been
used for structure elucidation of marker or active
components from plants?.

By nature, botanicals may be highly variable in their
chemical composition. The variability in the flavor,
aroma, physical characteristics of wine and coffee from
year to year and region to region provide a good
analogy. There are numerous factors that may affect
the ultimate chemical profile of a botanical and the
content of a specific marker, including intrinsic factors
such as genetic and extrinsic factors such as growing,
harvesting, drying and storage conditions.

Sharma Ajay K, et al.
The use of chromatographic techniques and marker
compound to standardize botanical preparation has its
own limitations. Analysis of secondary metabolite is
restricted to those plants that produce a suitable range
of metabolites which can be easily analyzed and which
can distinguish between varieties. Also, the metabolites
being used as marker should ideally be neutral to
environment effect and management practices?®.
Establishing the presence of a marker compound in
an herb is not sufficient to determine the desired quality,
since the marker compound may not necessarily be
responsible for the biological activity that is attributed
to the whole herb®. In view of these limitations of the
currently used methods there is a need for new
approaches that can complement or serve as an
alternative for the existing methods. Some of the newly
emerging techniques for ensuring quality are
Herboprint3°, capillary electrophoresis and DNA
analysis. Herboprint evaluates Ayurvedic medicines on
the basis of HPLC fingerprint. The capillary electro-
phoresis is based upon the simple phenomenon of
electrophoresis, which is the movement of electrically
charged particles or molecules in a conductive liquid
medium under the influence of electric field®. DNA
based molecular markers have acted as versatile tool
in plant genome analysis and are specifically important
in differentiating different plant species and their
varieties. Being environmentally stable and specific,
DNA markers could gain wide popularity in quality
control and standardization of medicinal plant
materials®.

The quality of finished formulation will depend upon
quality of raw material, uniformity of manufacturing
processes and standard operating procedures and
testing procedures. Proper control over these will
ultimately result in quality botanical medicine®. In India
there are 9000 licensed firms manufacturing TMs with
or without proper standardization of the botanicals. As
there is lack of standard norms for quality production
of botanical medicines, the Indian manufacturers
generally follow WHO standards. India needs to design
its own parameters and standard set of guidelines for
quality control of Ayurvedic medicines®*.

CONCLUSION

Herbal based traditional medicines as potential source
of therapeutic aids have attained a significant position
in health systems all over the world for both humans
and animals has become popular in developed
countries in recent years and its use is likely to be
increased in the coming years. More than 70% of
threatened medicinal plants of India are used in active
trade. Standardization of chemical fingerprinting (TLC,
HPLC) towards quality control is another major
requirement in developing countries like India. To
establish the potential of Ayurvedic medicine, research
needs to be conducted on the following aspects 2 *:
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To standardize materials, methods and measures
for preparation, preservation, presentation and
administration of Ayurvedic drugs.

To provide proper scientific validation and
significance to the fundamental principles of the
system to the extent possible, so that they can be
accepted within a scientific framework.

To rationalize the utility of positive and judicious
use of modern scientific methods that pertains to
the development of Ayurvedic and traditional
medicines.

Although herbal drugs have been used in the Indian
system of medicine for last several hundred years, and
they are prepared by a procedure prescribed in the
Ayurvedic texts, their toxicity/safety must be evaluated
on modern lines for universal acceptance.

ACKNOWLEDGEMENT

The Corresponding author expresses his gratitude to
Department of Health Research (DHR), Ministry of
Health and Family Welfare, Indian Council of Medical
Research (ICMR), New Delhi for providing DHR-
Fellowship to work in Regional Medical Research
Centre, Belgaum, Karnataka, India.

REFERENCES

1.

WHO (2001) Legal Status of Traditional Medicine
and Complementary/Alternative Medicine. World
Health Organization, Geneva, Page no. 3.

Mukherjee PK, et al. Integrated approaches
towards drug development from Ayurveda and
other Indian system of medicines. J
Ethnopharmacol. 2006; 103: 25-35.

Warude D, et al. Botanicals: Quality and
regulatory issues, JSIR. 2005; 64: 83-92.

Zhen GW, et al. Current status and future
directions of traditional Chinese medicine, Trends
Pharmacol Sci. 2002; 23: 347.

Bodekar G, et al. A public health agenda for
complimentary, alternative and traditional
(indigenous) medicine. Am J Public Health. 2002;
92: 1582-1591.

Singh J, et al. Medicinal plants: India’s
opportunities. Pharma Bio World. 2003; 1: 59-
66.

Patwardhan B, et al. Herbal remedies and the
bias against Ayurveda. Curr Sci. 2003; 84:1165-
1166.

Straus SE, et al. Herbal Medicines-What'’s in the
Bottle? N Engl J Med. 2002; 347: 1997-1998.

Drew AK, et al. Safety issues in herbal medicine:
implications for the health professions. Med J
Australia. 1997; 166: 538-541.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sharma Ajay K, et al.
Khan IA, et al. Issues related to botanicals. Life
Sci. 2006; 78: 2033-2038.

Gurib-Fakim A. Medicinal plants: traditions of
yesterday and drugs of tomorrow. Mol Aspects
Med. 2006; 27: 1-93.

Eisenberg DM, et al. Trends in alternative
medicine use in the United States, 1990-1997:
results of a follow-up national survey. J Am Med
Assoc. 1998; 80: 1569-1575.

Dev S. Current science ethnotherapeutics and
modern drug development. The Potential of
Ayurveda. 1997; 73: 909-928.

Dev S. Ancient modern concordance in ayurvedic
plants: some examples. EHP. 1999; 107: 783-
789.

Cragg G, et al. Biodiversity: a continuing source
or novel drug leads. Pure Appl. Chem. 2005; 77:
7-24.

Agrawal SS, Tamrakar BP, Paridhavi M. Clinically
Useful Herbal Drugs, 1ST eds. Delhi: Ahuja
Publishing House, 2005, p1-319.

Bhutani KK, Strategies for R&D in natural
products for the new millennium. JPAS. 2000; 2:
91-98.

WHO, Quality assurance of pharmaceuticals: A
compendium of guidelines and related materials.
World Health Organization, Geneva, 1997.

WHO, Quality Control Guidelines for Medicinal
Plant Materials. World Health Organization,
Geneva, 1998.

WHO, General guidelines for methodologies on
research and evaluation of traditional medicine.
World Health Organization, Geneva, 2000.

WHO, Guidelines on good agricultural practices
(GACP) for medicinal plants. World Health
Organization, Geneva, 2003.

WHO, Traditional Medicine Strategy 2002-2005.
World Health Organization, Geneva, 2002.

Cardellina JH. Challenges and opportunities
confronting the botanical dietary supplement
industry. J Nat Prod. 2002; 65:1073-1084.

Peter AGM, et al. Herbal Remedies. N Engl J
Med. 2002; 347: 2046-2056.

USFDA, (U.S. Department of Health and Human
services, Food and Drug Administration Draft
guidance for industry on botanical drug products,
(U.S. Department of Health and Human services,
Food and Drug Administration and Center of Drug
Evaluation and Research, 2000. (http://
www.fda.gov/downloads/Drugs/Guidance
ComplianceRegulatoryInformation/Guidances/
ucmO070491.pdf).

Journal of Pharmaceutical Research Vol. 12, No. 3, July-September 2013 : 113



STANDARDIZATION OF HERBAL DRUGS

26.

27.

28.

29.

30.

EMEA, Guidance on Herbal Products The
European Agency for the Evaluation of Medicinal
Products, London, 2001. (www.emea.eu.int/pdfs/
human/qwp/281900en.pdf).

Trease GE, et al. Pharmacognosy. Saunders
Elsevier, 15" Edn. 2002, p102.

Joshi K, et al. Molecular markers in herbal drug
technology. Curr Sci. 2004; 87: 159-165.

Narayana DBA, et al. Herbal remedies: Through
GMP/HACCCP techniques. Eastern Pharm.
1997; 9: 21-27.

Kumar DV, et al. Novel chromatographic
fingerprinting method for standardization of single
medicines and formulations. WO 0246739-EP2
0000991 991-263397CSIR G0O1N30-88, 2002.

31.

32.

33.

34.

35.

Sharma Ajay K, et al.
Frazier RA. Capillary electrophoresis for food
analysis Method development. The Royal Society
of Chemistry, UK. 2000, p1-20.

Lalita SK. DNA markers in plant improvement:
An overview. Biotechnol Adv. 1999; 17: 143-182.

Raina MK. Quality control of herbal and herbo-
mineral formulations. Ind J Nat Prod. 2003; 19:
11-15.

Dubey NK, et al. Global promotion of herbal
medicine: India’s opportunity. Curr Sci. 2004; 86:
37-41.

Ramawat KG. Merillon JM. Bioactive Molecules
and Medicinal Plants, Heidelberg: Springer-
Verlag Berlin, 2008, p 343.

Journal of Pharmaceutical Research Vol. 12, No. 3, July-September 2013 : 114



