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 GARLIC  (Bulbus Allii Sativi )  
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Description: Garlic (Bulbus Allii Sativi) consists of the fresh or dried bulbs of Allium sativum ( Family: Lilliaceae) , and  contains a  minimum of 0.2 per cent of alliin  calculated on the dried basis.
Part (s) used: Fresh or dried bulbs
Synonyms: Garlic, Thom (Arabic) ,Vellulli (Mal) , Kurath, Krathiam , Lehsun, Lai (Hindi) , Majo ( Canary islands, Spain)  , Camphor of the Poor, Nectar of the Gods , Rason ( Bengali) , Alho (Portuguese , Brazil ) Allium , Ca Suan Tou (Chinese), Ninniku (Japanese), Vitloek (Swedish).
Category: Anti bacterial , Anti hyperlipidaemic .    
Geographical distribution: Garlic is mosly indigenous to Asian countries  also largely cultivated in most other countries. 


Raw material identification 

Macroscopic features  

The bulbs made up of cloves and is wrapped in a white thin casing with pungent taste and odour. Each bulb has several papery storage leaves called ‘cloves’ which are arranged in concentric rings and enclosed in a white to pinkish papery envelope .The cloves are attached to a flat ,circular , leathery disc with numerous  thin roots .The cloves in the outer ring are loose and white in colour while the cloves in the innermost ring are adherent and pale pinkish in colour.  In the middle of the bulb a hollow cylindrical , linear remnant of a long, leafless flower stalk coming directly from the  root (scape) is seen. 

Organoleptic properties : Characteristic aromatic alliaceous odour and taste

Microscopic features : The upper epidermal layer contain mesophyll cells with out chlorophyll , the middle ground tissue with interspaced vascular bundles and the lower epidermis comprise of cubical cells . 
 
Powder microscopy : Pale buff to greyish or purplish white, with characteristic aromatic alliaceous odour and taste. The major tissues of diagnostic importance are the sclereids of the epidermis of protective leaves, thin epidermis of storage cells, latex tubes, swollen parenchyma cells with granular contents, and lignifi ed narrow spiral and annular vessels. (Annexure-5) 





TESTS FOR PURITY

Foreign matter : Not more than 4% open buds, peduncles and fruits; not more than 2% deteriorated buds; not more than 0.5% other foreign matter. 

Total ash: NMT 5.0 %.
Acid insoluble ash value : Not more than 1.0 %
Water soluble extractive : Not less than 5 %.
Alcohol soluble extractive : Not less than 4 %.
Loss on drying : Not more than 65% , determined on 5.0 g of the fresh bulbs  by drying in an oven at 105°C.  For powder : a maximum 7.0 per cent, determined on 1.0 g of the powdered drug by drying in an oven at 105°C.
Moisture : Not more than 7.0 %

Impurity profiles: Pesticide residues ( Annexure-3), heavy metals, aflatoxins, solvent impurities (as per ICH guidelines, Annexure-4) and pathological microorganisms (Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Shigella and Salmonella species) should comply with pharmacopoeia parameters or WHO guidelines for the Quality Control Methods of medicinal plant materials.

	Lead
	Not more than 10.0 ppm

	Mercury
	Not more than 1.0 ppm

	Cadmium 
	Not more than 0.3 ppm

	Arsenic 
	Not more than 3.0 ppm


	Aflatoxin B1
	0.5 ppm

	Aflatoxin B2
	0.5 ppm

	Aflatoxin G1
	0.1 ppm

	Aflatoxin G2
	0.1 ppm



Thin-layer chromatography 

Test solution  : Treat 1 g of the freshly cut bulbs with 20 ml of methanol for 10 minutes , cool and filter. Reflux the residue with another 20 ml of methanol ,cool and filter. Combine all the filtrates and concentrate under vaccum to around 5 ml. 

Reference solution : 10 mg of Allicin  is dissolved in 2 ml dichloromethane and 15 μl is used for TLC . Chemical marker compound : Allicin  


Plate: Silica gel 60 F254  20x 20 cm
Mobile phase: Toluene : Ethyl acetate ( 100:30) 
Application: 10 µL as bands of 10 mm.
Development:  Over a path of 12 cm.
Drying:  At 100-105 °C.
Detection:  Spray with vanillin glacial acetic acid reagent (VGA reagent) [ Reagent :35 Annexure:6 ] , heat the palte at 105OC for 5 min and examine the paltes at visible light .


Compare the  chromatographic pattern of the test solution with that of the standard chemical markers .
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Allicin  Rf value : 0.45  
Rf value obtained with the test solution corresponds to the Rf values obtained with the reference soliutions .
 

Major Chemical Constituents 

The major chemical compounds [Ref.12,13,14] present in garlic are cysteine sulfoxides like alliin and the glutamylcysteine. When the garlic bulb is crushed , alliin is released from cell compartments and interacts with the enzyme alliinase which is present in adjacent vacuoles result in the hydrolysis and immediate condensation forms Allicin. One milligram of alliin is considered to be equivalent to 0.45 mg of Allicin. 

Alliin can be extracted   from garlic bulbs by extracting with ethanol below 0 OC  and  Allicin  by extracting with ethanol/water mixture at 25 oC  . But steam distillation of garlic bulbs   at 100 oC  results in the formation of diallyl sulfides from alliin .     
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Diallyl methyl  trisulphidesulphide
Dimethyl disulphide
Dimethyl sulphide
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Alliine 
Alicin 
Allyl methyl  disulphide
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ASSAY

A. High Performance Liquid Chromatography  for the determination of Alliin [ Ref. 3,4,5,6,7,9 ] 

Test solution  : Triturate fresh and peeled garlic bulbs 2 g with 15 ml of hot water and filter . Add again another 15 ml quantity of hot water and triturate . Combine all the filtrate anf make upto 50 with distilled water 
Reference solution: 0.004 per cent of w/v solution of Alliin in water 
Column: size: Stainless steal column 25 x 4.6 mm  packed with ODS bonded to silica 5μm  .  
Mobile phase: 0.1 % v/v phosphoric acid 
Flow rate: 0.1 ml /min 
Injection volume : 20 μl
Detection: Spectrophotometer at  210 nm. 

The standard deviation between test and reference standard should not be more than 2.0%.  

B. High Performance Liquid Chromatography  for the determination of Alliin and Allicin  

Mobile phase (A) at pH 2.5 by phosphoric acid 
(10mM) Pot.dihydrogen phosphate + (5mM) 1-heptane Sulphonic acid  

Mobile phase (B) at pH 2.5 by phosphoric acid 
[(10mM)Pot.dihydrogen phosphate +Acetonitrile (AcNO)] (1:1) (v:v)

Flow rate:1.0 ml /min , Detection: Spectrophotometer at  210 nm. , Temparature :40oC
Mobile phase A % : Time in min    0.01  -   20   -   25     [Vol.50 ml]
Mobile phase B % : Time in min    0.0    -   100 -   Stop    
Retention time : Alliin : 3.08 min   and Allicin  : 3.7 min 





Pharmacological actions 

For the  treatment of hyperlipidaemia as a  dietetary supplement , and in the prevention of atherosclerotic vascular age dependant changes . Garlic is useful in the treatment of mild hypertension .

Adverse reactions : Occasional allergic reactions like contact dermatitis and asthmatic attacks after inhalation of the powdered drug . Rarely cause heartburn, nausea, vomiting, and diarrhea after ingestion of fresh garlic .The skin and breath may get garlic odour .[Ref.8]

Contraindications:  Garlic oil or other garlic products should be discontinued at least 10 days prior to elective surgery and also  persons hypersensitive to garlic.

Pregnancy and lactation : Due to lack of informations on general precautions , garlic in greater amounts than found in food should be avoided in pregnancy and lactation. 

Interactions with Drugs : Garlic inhibits liver  cyclooxygenase P450 enzymes namely CYP2C9  and CYP3A4 and thereby decrease the metabolism of drugs like warfarin which may results in increased anti coagulant action. Also garlic decrease the  plasma concentration of some anti-retroviral drugs like protease inhibitors (saquinavir) due to its ability of inducing CYP 450 enzymes . Due to the induction of P-glycoprotein , garlic extracts may decrease the bioavailability of the HIV protease inhibitor , saquinavir. Consumption of garlic along with aspirin could  increase the bleeding time. [Ref.1,8,15] 

Interactions with other herbs , foods , diseases or conditions : As garlic and ginger, both inhibit CYP 450 enzymes , these herbals are to be avoided in patients consuming anti-clotting drugs like warfarin. [Ref.8,15] 

Paediatric dose : oral: 900 mg of dried garlic powder preparations or 2 to 4 g of raw garlic daily [Ref.8]. 

[bookmark: _GoBack]Adult dose : Arterial occlusive disease, capsule, oral: 600 to 800 mg daily, General use, dried powder, oral: 900 mg daily, General use ; raw, oral: 4 grams daily, Hyperlipidemia, dried powder standardized to 0.5% to 1.3% allicin content, oral: 900 to 1200 mg a day in divided doses, Hypertension-Mild : dried powder standardized to 0.5% to 1.3% allicin content, oral: 200 to 300 mg three times daily. [Ref.1,8,10,11] 

Storage: Store in air tight containers protected from heat and moisture, below 30OC.

Labelling method:  

Plant botanical name in italics (Genus & species), (Common name of the herb), (Part of the herb used), quantity, Pharmacopoeia Ref.

Allium sativum (Garlic), ( dried bulb ) , Qty in mg . HMOm. 
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