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Experiment (2) 
Microscopical Identification of Different Roots and 

Rhizomes 
 

Root: is the descending portion of the plant axis which usually grows below the soil 

which serves as anchor and absorb water and nutrient to the transport to the upper portion 

of the plant. 

Rhizome: a fleshy, elongate stem, often subterranean. 

Peeled & Unpeeled root and rhizomes: Peeled rhizomes and roots will have the 

outermost layer removed (cork layer will be absent), on the contrary of the unpeeled one 

which will preserve the outermost layer. 

Sclerenchymal cells: Sclerenchyma is a hard supporting tissue with heavy secondary 

thickening and divided into two categories according to their aspect ratio: 

 Scleride ( stone cells): are typically roughly isodiametric. Although 

elongated and branched forms also occur. They may be found singly, in-group 

or as a complete layer. 

 Fibers: are typified by high length to width ratio. They are usually thick walled 

and have a narrow lumen and pointed ends. Fibers are usually classified 

according to the area in which they occur. A crystal sheath is sometimes formed 

around sclerenchyma and this features is often of diagnostic significance. 

Cork: Cork tissues is built up of a compact masses of cells, the mature cork cell is 

dead, impermeable to water and often filled with dark reddish-brown content rich in 

tannins and related substances. 

Calcium oxalate: are found in plants as a result of interaction of oxalic acid (a metabolic 

product) with calcium salt. Different types of calcium oxalate crystals with various 

shapes can be used as a diagnostic element for plant identification 

 Rosettes (as in Rhubarb and clove). 

 Prisms (liquorice). 
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 Single acicular crystals (cinnamon) 

 Bundles of acicular crystals 

 Sandy crystals. 
 
 
 

We are going to examine three selected plants: 

Liquorice , Chinese rhubarb, and Turmeric rhizome 

 
I. Liquorice: 

The dried unpeeled roots and stolen of Glycyrrhiza glabra L. (Fabaceae). 
 

 Physical characters: 
 Color : yellowish brown 
 Taste: sweet 

 
 Constituents: 

 Glycyrrhizin (glycyrrhizic acid, glycyrrhizinic acid): a saponin 
responsible for the sweet taste of liquorice. Glycyrrhizin occurs as a 
mixture of potassium and calcium salts, on hydrolysis releases two 
molecules of D-glucuronic acid and the aglycone glycyrrhetic. 

 Flavonoids (responsible for the yellow color of liquorice). 
 Starch granules 

 
 Uses: 

 Flavoring agent. 
 Demulcent and mild expectorant. 
 Peptic ulcer healing: reduced symptoms and improved healing in 75% 

of the studied cases. 
 Gastric and duodenal ulcers: Deglycyrrhizinated liquorice (380mg, 3 

times daily) to 169 patients with chronic duodenal ulcers was as effective 
as antacid or cimetidine. 

 
 Contraindications: 

 Hypertension, cholestatic disorders or cirrhosis of the liver, 
hypokalaemia, or chronic renal insufficiency, and during pregnancy. 

 
 Warnings: 

 Prolonged use of large doses (50g/day> 6weeks) may increase water 
accumulation, causing swelling of the hands and feet. 

 Sodium excretion is reduced, and potassium excretion is 
increased. Blood pressure may rise. 

 



-31-  

 Identification test for saponins: 
1. Liquorice + 60% H2SO4: yellow to orange color produced due to the 

presence of saponins. 
2. Frothing test: 

Liquorice + Water with shaking, a persistent foam for at least one minute. 
 

 Examination under microscope: 
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II. Chinese rhubarb: 

dried rhizomes of Rheum palmatum L. (Polygonaceae). 
 

 Physical characters: 
 Color : orange to brownish-yellowish 
 Odor: characteristic, aromatic odor 

 
 Constituents: 

 Anthraquinones (laxative): rhein, emodin, aloe-emodin 
 Tannin (astringent) 

 
 Uses: 

 Short term treatment of occasional constipation. 
 In cathartic preparations. 

 
 Identification test for Anthraquinones: 

 Rhubarb + KOH: pink to red color produced with the free 
oxidized form of anthraquinones. 

 
 Identification test of tannins: 

 Rhubarb + FeCl3: dark green color produced. 
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 Examination under microscope: 
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III. Turmeric rhizome: 

Dried rhizome of Curcuma longa L. (Zingiberaceae). 
 

 Physical characters: 
 Color : yellow to orange 

 
 Constituents: 

 Coloring materials (Curcuminoids) curcumin. 
 Volatile oil contains sesquiterpenes. 

 
 Uses: 

 In the treatment of acid. 
 Flatulent. 
 Atonic dyspepsia. 
 Knee osteoarthritis. 
 Inflammatory bowel disease. 
 Peptic ulcer. 

 
 Contraindications: 

 Obstruction of the biliary tract, in cases of gallstones, and 
hypersensitivity to the drug. 

 
 

 Identification test for lignin (organic substance binding the cells, fibers and 
vessels which constitute wood and the lignified elements of plants): 

 Turmeric powder + Phloroglucinol + conc. HCL: Pink color on the 
walls of fibers and vessels. 



-35-  

 Examination under microscope: 
 


