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1. Introduction

Alkaloids are naturally occurring organic compounds that contain one or more

nitrogen atoms, usually in a heterocyclic ring, and possess basic (alkaline) properties.

2. General Characteristics

1. Mostly found in plants (especially in families: Solanaceae, Papaveraceae, Rubiaceae,

Apocynaceae, etc.)

2. Nitrogen atom is usually part of a heterocyclic ring.

3. They are bitter in taste.

4. Show alkaline (basic) reaction.

5. Physiologically active (many are medicinally important).

6. Usually form salts with acids (e.g., hydrochloride, sulfate).

7. Soluble in organic solvents but sparingly soluble in water.

3. Classification of Alkaloids

1. Based on Chemical Structure

 Pyridine alkaloids→ e.g., Nicotine (Tobacco)

 Tropane alkaloids→ e.g., Atropine, Cocaine

 Quinoline alkaloids→ e.g., Quinine
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 Isoquinoline alkaloids→ e.g., Morphine, Codeine

 Indole alkaloids→ e.g., Reserpine, Ergotamine

 Imidazole alkaloids→ e.g., Pilocarpine

 Purine alkaloids→ e.g., Caffeine, Theobromine, Theophylline

2. Based on Pharmacological Action

 Analgesic→Morphine, Codeine

 Antimalarial→ Quinine

 Stimulant→ Caffeine, Nicotine

 Antihypertensive→ Reserpine

 Antispasmodic→ Atropine, Hyoscine

3. Based on Plant Source

 Opium alkaloids→Morphine, Codeine, Papaverine

 Cinchona alkaloids→ Quinine, Quinidine

 Rauwolfia alkaloids→ Reserpine, Ajmaline

 Datura alkaloids→ Atropine, Hyoscyamine

4. Extraction of Alkaloids (General Steps)

Isolation of Alkaloids (General Method) 

Stepwise Process:

1. Plant material preparation:

→ Dried and powdered plant parts containing alkaloids.

2. Extraction:

→ Extract with a polar solvent (alcohol or water).

3. Acidification:

→ Treat with dilute acid (e.g., HCl) to form alkaloid salts, which arewater-

soluble.

4. Filtration and concentration:

→ Remove plant debris; concentrate acidic solution.

5. Basification:

→ Add ammonia or sodium carbonate→ converts salts into free alkaloids

(insoluble).
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6. Solvent extraction:

→ Extract free alkaloids using an organic solvent (chloroform, ether, or benzene).

7. Purification:

→ Evaporate solvent→ crude alkaloid→ purify by crystallization or

chromatography.

Example:

Extraction of morphine from opium involves acid-base extraction and precipitation techniques.

5. Identification Tests of Alkaloids

General tests to confirm the presence of alkaloids in plant extracts:

Test Name Reagent Used Observation (Positive Result)

Mayer’s Test Mayer’s reagent (HgCl₂ + KI) Cream or white precipitate

Dragendorff’s Test Potassium bismuth iodide Orange or reddish-brown precipitate

Wagner’s Test Iodine in potassium iodide Reddish-brown precipitate

Hager’s Test Picric acid solution Yellow precipitate

Tannic Acid Test 10% tannic acid solution Buff-colored precipitate

Picrolonic acid test Picrolonic acid solution Yellow crystalline precipitate

 

6. Uses of Alkaloids

Alkaloid Source Use

Morphine Opium poppy Analgesic (pain relief)

Quinine Cinchona bark Antimalarial

Atropine Belladonna Antispasmodic, mydriatic

Caffeine Coffee, Tea CNS stimulant

Nicotine Tobacco Stimulant (also toxic)

Reserpine Rauwolfia serpentina Antihypertensive, sedative
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(i) Introduction (य)

ए ॉयड् (Alkaloids) ृ  स ई ज व ाइट ज यु ाब यौ

(Nitrogenous Organic Compounds) हो है, जो ुख  स ौध ो (Plants) स प ए ज है।

इे स अाश औधय ुण ो (Medicinal properties)  ण वओा   े उयोग ए ज है।

यह  ौोा े ा यौ (Defense compounds)   े य  है औ टोा य ोगोा स ौोा

 क  है।

उदाहण:

ॉफ  (Morphine),  (Quinine), ो (Codeine), ोट (Nicotine), र (Strychnine),

एट ो (Atropine)आ।

(ii) General Characteristics (ामान शाएँ)

1. अाश ए ॉय्स ाय (Basic) ृ  हो है।

2. इे यः ाइट ज माणु (Nitrogen atom) उथ हो ह।

3. य सनः य ठ (Crystalline solids) हो है (ुछ  भ हो स है, जस ोट)।

4. य यः ा म अघुश (Insoluble in water)  जै ाय ो (organic solvents) े

घुश हो है।

5. य ौोा   ा ो े ए ज है — जस ज, त, छ, जड, य फू।

6. इ व औधय या ा ा (Physiological or toxic effect) हो ह।

(iii) Classification of Alkaloids (ए ॉयड् ा ीण)

ए ॉय्स ो ई आोा  वगीृ य ज ह —

(A)   आधा  (Based on Source):

1. ौध-जन ए ॉयड् (Plant alkaloids) – जस ॉफ , , एट ो।

2. ाण-जन ए ॉयड् (Animal alkaloids) – जस ए (Adrenaline)।

3. ूकज-जन ए ॉयड् (Microbial alkaloids) – जस एगोट (Ergotamine)।

(B) ााय ोा  आधा  (Based on Chemical Structure):

1. ाइड ए ॉयड् (Pyridine alkaloids) – ोट।
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2. ट  ए ॉयड् (Tropane alkaloids) – एट ो, हयोस।

3. ि ए ॉयड् (Quinoline alkaloids) – ।

4. इोड ए ॉयड् (Indole alkaloids) – स, र।

5. पू ए ॉयड् (Purine alkaloids) –  फ, योबो।

(C)औधय ा  आधा  (Based on Pharmacological Action):

1. एा (Analgesic) – ॉफ 

2. एो टमय (Antimalarial) – 

3. मुट (Stimulant) –  फ, ोट

4. एो टासड (Antispasmodic) – एट ो

5. हाइट (Hypotensive) – स

(iv) Extraction of Alkaloids (General Steps) (ए ॉयड् ा बण – ामान

ध)

1. च ौध दाब ा ूखाा  ा

– ौ  उस भग ो सु उ य ज ह।

2. ॉलट  बण (Extraction with solvent)

– उ ो अोह य ॉ े भगो ए ॉय्स  ज है।

3. एड श (Acidification)

– घो े  अम (जस HCl य H₂SO₄)  ए ॉय्स ो घुश सॉ े व य

ज ह।

4. ़ श औ नूटाइजश (Filtration & Neutralization)

– अमय घो ो ़  फ कय (basic) य ज ह  ु ए ॉय ।

5. ऑे ॉलट  बण (Extraction with organic solvent)

– ु ए ॉय ो ोोफॉ, ए य ेज स  ज ह।

6. ॉलट ाषण (Evaporation)

– सॉलेट ो वि   शुद ए ॉय प हो ह।
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(v) Identification Tests of Alkaloids (हा ण)

ण ा ाम णाम (Result)

Dragendorff’s test ाग य -भू अवक (Orange/Brown precipitate)

Mayer’s test  य सफ  अवक (Creamy white precipitate)

Wagner’s test -भू अवक (Reddish-brown precipitate)

Hager’s test  अवक (Yellow precipitate)

(vi) Uses of Alkaloids (ए ॉयड्  उय)

1. ददब ा (Analgesic) – ॉफ 

2. खाो म ाह (Antitussive) – ो

3. मया  उा म (Antimalarial) – 

4. ा घटा म (Antihypertensive) – स

5. ा औ उतजा ढा म (Stimulant) –  फ

6.   ो म (Mydriatic) – एट ो

7.   र म य (Poisonous action) – र


