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LEARNING OBJECTIVES

(1) Introduction

(i) General Characteristics

(iii) Classification of Alkaloids

(iv) Extraction of Alkaloids (General Steps))

(v) Identification Tests of Alkaloids
(vi) Uses of Alkaloids

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.)
. Nitrogen atom is usually part of a heterocyclic ring.
. They are bitter in taste.
. Show alkaline (basic) reaction.
. Physiologically active (many are medicinally important).
. Usually form salts with acids (e.g., hydrochloride, sulfate).

. Soluble in organic solvents but sparingly soluble in water.

3. Classification of Alkaloids

1. Based on Chemical Structure
o Pyridine alkaloids — e.g., Nicotine (Tobacco)
o Tropane alkaloids — e.g., Atropine, Cocaine

e 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.

. Extraction:
— Extract with a polar solvent (alcohol or water).

. Acidification:
— Treat with dilute acid (e.g., HCI) to form alkaloid salts, which are water-
soluble.

. Filtration and concentration:
— Remove plant debris; concentrate acidic solution.

. 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).
. Purification:
— Evaporate solvent — crude alkaloid — purify by erystallization 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
precip

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 (If¥Ta)

Teharagy (Alkaloids) M&H A% &9 I U8 S dTal ATSEIe gad HI - die
(Nitrogenous Organic Compounds) @T}[ %, x| oI =y J dyl (Plants) T U ﬁ?‘Q STd ?fl
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?Ts'tlﬂ'ﬂf aref A £¢al) e (Defense compounds) & U H B Hd % 3R HIct a1 I F ek
I T B B

JeleXur:

At (Morphine), fof (Quinine), CARIG] (Codeine), IGEAIGG] (Nicotine), m (Strychnine),
Q?ﬁﬁl:[ (Atropine) 3|

(i) General Characteristics (HTHI ﬁﬁﬂ?ﬂ@
. BT Tehalgsy &R (Basic) UHd & g1d & |
. 3 U q'l'ﬁ@"ﬁlq UIHIY[ (Nitrogen atom) JufRYd BT g |
. I fohve el 319 (Crystalline solids) B1d & (@3 ava I 81 I d €, o Faife) |
. AU T GI'QFFNﬂ?[ (Insoluble in water) ddl CICEACRIRED] (organic solvents) H
PSERICES R
5. Ui & fafire ymn & e ofd € — SN &9, U, BT, 5T, 91 B |
6. g1 dig shwelt a1 fawre yuma (Physiological or toxic effect) TRl

(iii) Classification of Alkaloids (WVWE:H Gl a'lﬁT\"UT)
Teh a5y B b3 ATYRI W Fifepd fohar ST & —
(A) Nd P ATYR W (Based on Source):
1. Y-S0 Tehaiasd (Plant alkaloids) — S Aifth, f&fA4, Teiftq|
2. uroft-s=g QWVTQ@ (Animal alkaloids) — o Qﬁe!ﬁb_r[ (Adrenaline) |
3. ﬁ&mﬁa-aw Qﬁﬁl\ﬁi{\q (Microbial alkaloids) - o QT"ﬁE’IIﬂ:[ (Ergotamine)|

(B) IRATAfE AT &F SMYR TR (Based on Chemical Structure):

1. UTRfE Tebaragy (Pyridine alkaloids) — i

Website:https://phbeducation.com Mobile:+91-9719638415




Alkaloids [

) aﬁq Qﬁﬁﬁ"ﬂ%{ﬂ (Tropane alkaloids) - Q’@ﬁﬁ, E»'I?iﬁ@ﬁl:ﬂ
. f@Aife Tedbaras s (Quinoline alkaloids) — |

. $SId T&haasd (Indole alkaloids) — YERIUA, ReH |

) u{ﬁ? Qﬁmﬁﬂ (Purine alkaloids) - w, IRRIEEE]

(©) 3N yHTE & MYR W (Based on Pharmacological Action):

1. Q"ﬂﬁﬁﬁﬁ (Analgesic) - ATth

2. Q’Eﬂqﬁﬁ'ﬂﬁ (Antimalarial) - fof

3. %Hﬁ? (Stimulant) - %Efﬂ:f Aifea

4, Eﬂmﬁﬂ? (Antispasmodic) - Q‘gﬁﬁ’[
5. E'I's'cﬁ%ﬁﬁ (Hypotensive) — R

(iv) Extraction of Alkaloids (General Steps) (Tebalidgy ®T ASHYUT - JTHTRT
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. TRif$fa e (Acidification)
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. ﬁ@"«’ﬁ 3R W@"Jﬂ (Filtration & Neutralization)
— 3 O Bl fWhreeR HRab 1R &R (basic) faT T § d1fer gad Uehalgs Hadd |
. 3P Tlcde A fAsmdor (Extraction with organic solvent)
— o Tehalgs Bl FARIBIH, TR I7 S § e srar g1
. Hlede arefieor (Evaporation)
— iede &I aeId & R YG Tehdrds U gial gl
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(v) Identification Tests of Alkaloids (UgdTH 1il'\’:fc‘.';l'l'f[)

U&7 T A1 RO (Result)
Dragendorff's test AR RINNINES gy (Orange/Brown precipitate)

Mayer's test DI AT A 3faeT (Creamy white precipitate)

Wagner's test oflel-HRT &Y (Reddish-brown precipitate)

Hager's test YTl 3{J&d (Yellow precipitate)

(vi) Uses of Alkaloids (Tehaliag s o SUTIT)
1. E."Ef IGGIEGT (Analgesic) — At
2. @it ITed (Antitussive) — Pl
3. HARNYUT & IR A (Antimalarial) - fof
4. IGqEY g™ | (Antihypertensive) - IR
5
6
7

. T 3R ST Tﬁ'ﬁ i (Stimulant) - cavie]
. TAIMA (Mydriatic) — E‘gﬁﬁ:[
. fau s =u A v (Poisonous action) — mﬁﬂ
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