
 

 Morpho-Anatomical studies on Rivina humilis L. 
 

 

 
1
Kavitha A & 

2
Mary Kensa V  

 
1. Reg. No: 17223152142006, P.G. Department of Botany and Research Centre, S.T. Hindu 

College, Nagercoil- 629002, M.S. University, Abishekapatti, Tirunelveli 627012, Tamil Nadu, 

India.  Email.id: kavithaflora2017@gmail.com.  

2. PG and Research Department of Botany, S.T. Hindu College, Nagercoil – 629 002, Tamil 

Nadu, India.  Email Id: surejkensa @gmail.com.  

 

 Abstract  

 

The present study is used to investigate the pharmacognostical screening of Rivina humilis 

provided useful information about its correct identity and evaluation. The macroscopical studies 

revealed the morphological character of different parts of plant. The microscopical studies 

revealed the presence of lamina, mesophyll tissue, venation pattern, anomocytic stomata, Midrib, 

xylem, phloem and glandular trichomes etc.  The other parameters observed are also useful for 

the future identification of the plant and serves as a standard monograph for identification and 

evaluation of plant. 

Key words: anomocytic stomata, morphological, glandular trichomes, identification and 

xylem. 

 

Introduction 

 

 Plant anatomy deals with the structure, contents and development of cells and tissues. It 

is of primary importance for all aspects of research in plant sciences such as morphogenesis, 

physiology, ecology, taxonomy, evolution, genetics, reproduction etc. (Fahn, 1900). The 

systematic anatomy is mainly aimed towards relating structure particularly of vegetative organs, 

to taxonomic classification of the plants in which the characters are exemplified. Accurate 

microscopical and macroscopical descriptions of the medicinal plants must be carried out to 

maintain standards of safety and quality and to authenticate the crude drug materials properly 

(Cutler, 1978). Most of the drugs that are extracted from leaves, barks, roots and rhizomes may 

be difficult to identify from their macroscopical appearance only; they must be complemented by 

microscopical characterization. The microscopical features of the medicinal plants were studied 
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for different purposes. They may be studied to outline the diagnostic features; thus helping to 

identify them, to classify them using the anatomical characters and to distinguish between similar 

species to avoid adulteration (Eltahir and Ahlam, 2002). According to the world Health 

Organization the macroscopic and microscopic description of medicinal plants is the first step 

towards the establishing the identity and degree of purity of such materials and should be carried 

out before any tests are undertaken (WHO, 1998). Anatomical characters can also help the 

identification when morphological features are indistinct (David et al., 2008). 

Rivina humilis (Blood berry or Rouge berry) is a species of flowering plant in the family 

phytolaccaceae. It can be found in the southern united states the Caribbean, Central America and 

tropical South America. Rouge berry is a herbaceous perennial plant. In these plant colourful bright 

shiny berries it is more attractive in fruit than in flower. The red fruits are gathered from the wild to 

be used for dyeing. The plant is widely grown as an ornamental in the tropics and subtropics. 

 

Pharmacognostic Studies  

 

Pharmacognostic studies on R.humilis include the analysis of macroscopic and 

microscopic characters and physico-chemical properties.  

 

Macroscopic Studies  

 

Mature and healthy plants of R.humilis are collected to study the morphological 

characters. By using hand lens in the field and dissection microscope in the laboratory, micro and 

macroscopic characters of the plants were recorded.   

 

Microscopic (Anatomy) Studies   

Collection and Preparation of Specimens  

 

The study plant R.humilis is collected from Chenbagaramanputhoor, Kanyakumari 

district, Tamilnadu, India. Care was taken to select healthy plants of normal growth.  The 

required samples of different plant parts were cut and and fixed in a mixture of  (5 ml Formalin + 

5 ml Acetic acid + 90 ml of 70 % Ethyl Alcohol).  After 24 hrs of fixing, the specimens were 

dehydrated with graded series of tertiary-butyl alcohol as per the method given by Sass (1940). 
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Infiltration of the specimens was carried out by gradual addition of paraffin wax (melting point 

58-60
o
C) until TBA solution attained super saturation.  The specimens were cast into paraffin 

blocks.  

 

Sectioning  

 

The paraffin embedded specimens were sectioned with the help of Rotary Microtomes.  

The thickness of the sections was 10-12 mm.  De-waxing of the sections was done by customary 

procedure (Johansen, 1940).  The sections were stained with Toluidine Blue as per the method of 

O’Brien et al. (1964).  Since toluidine blue is a polychromatic stain, the staining results were 

remarkably good and some cytochemical reactions were also obtained.  The dye rendered pink 

colour to the cellulose walls, blue to the lignified cells, dark green to suberin, violet to the 

mucilage, blue to the protein bodies, etc.  Wherever necessary, sections were also stained with 

safranin and Fast-green and IKI (Iodine Potassium Iodide) for starch.  

 

Photomicrographs  

 

Microscopic descriptions of tissues are supplemented with micrographs wherever 

necessary.  Photographs of different magnifications were taken with Nikon Labphoto-2 

microscopic unit.  For normal observations, bright field microscope was used. For the study of 

crystals, starch grains and lignified cells, polarized light microscope was employed.  Since these 

structures have birefringent property, under polarized light microscope they appear bright against 

dark background.  Magnifications of the figures are indicated by the scale –bars.  Descriptive 

terms of the anatomical features are as given in the standard anatomy books (Esaa, 1964).  

Results and Discussion 

Anatomy of the Root (Microscopic studies) 

 

The stem is 2.3 µm thick. It is uniformly and circular in outline. The root has fairly thick 

and distinct periderm, wide cortex and dense and solid thick vascular cylinder (Plate 4.1, 4.1a, 
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4.1b, 4.1c, 4.1d, 4.1e). The epidermal layer of the root is broken and sloughed off subsequent to 

formation of the periderm. The periderm consists of about four layers of Phellem and Phelloderm 

is not evident. The cortex is thick and includes about seven layers of rectangular, compact thin 

walled parenchyma cells. Secondary phloem includes small units of sieve elements located 

outside the xylem cylinder. 

 

Secondary xylem includes central core of smaller vessels and outer radial chains of wider 

vessels the vessels are mostly circular and thick walled and solitary. The outer widest vessels are 

50 µm in diameter. Xylem fibres are polygonal, highly thick walled and liquefied. They occur in 

compact radial lines. 

 

Anatomy of the Stem 
 

The stem is circular in cross section view with shallow ridges and furrows.  

The stem is 2.5 mm thick. It consists of thick cortex, thin continuous cylinder of sclerenchyma 

cells unevenly thick vascular cylinder and wide pith. The epidermal layer consists of rectangular 

cells with thick cuticle. The critical zone includes outer layers of about five circles of 

collenchymas cells and inner part of about three layers of wide circular compact parenchyma 

cells (Plate 4.2, 4.2a, 4.2b, 4.2c, 4.2d, 4.2e). 

 

The vascular cylinder is discontinuous cylinder of many are shaped collateral vascular 

segment. The outer layer of phloem consists of four or five layers of angular thick walled sieve 

elements and parenchyma cells. On the outer part of the phloem are found small groups of thick 

walled sclerenchyma cells.The xylem segments include several scattered angular thick walled 

lignified (lilleriforms) xylem fibres. The vessels are 40 µm wide. 
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Crystals: 

 

Calcium oxalate crystals of prismatic type are common in critical zone 

 and in the phloem parenchyma crystals are diffuse in distribution. They are located in ordinary 

unmodified cells. 

 

 

Anatomy of the leaf  

 

The leaf exhibits mesomorphic features. It has a thick midrib which is semicircular on the 

abaxial side and slightly grooved on the adaxial side (Plate 4.3, 4.3a) the midrib is 290 µm along 

the median vertical plane and 390 µm along the horizontal plane. The epidermal layer of the 

midrib consists of fairly large squarish thin walled cells, the outer tangential walls being slightly 

curved. There is a subepidermal layer of smaller rectangular thin walled cells. The ground tissue 

of the midrib is momocellular and comprises wide, angular compact parenchyma cells. 

 

The vascular system of the midrib is simple. It is thick, short and slightly arc shaped and 

collateral. The vascular bundle has about eight short vertical rows of xylem elements with two or 

three xylem cells in each row. The xylem elements are wide, circular and thick walled. The 

metaxylem elements are 30 µm in diameter. Phloem occurs in thin are beneath the xylem strand. 

The phloem cells are small, dark by stained and thick walled. The protoxylem elements are 

directed towards the adaxial side. 

 

Lamina 

 

The lamina is dossiventral and mesomorphic. It is 100 µm thick. The surfaces of the 

lamina are smooth and even. The adaxial epidermis is thick and the cells are tangentially 

elongated thin walled and cylindrical. The abaxial cells are rectangular and thin walled. The 
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mesophyll tissues are differentiated into adaxial single band of vertically elongated palisade 

cells; the cells are thick and compact and are 25 µm in height. The spongy mesophyll cells are 

spherical or lobed and are loosely arranged to form wide air chambers (Plate 4.3b). 

 

Leaf Margin 

 

The extreme end of the lamina is slightly dilated due to hypertrophy of the marginal 

epidermal cells. The cells are wide circular and thick walled. There is no much difference in the 

palisade – spongy parenchyma cells. The leaf margin is 70 µm thick (Plate 4.3c). 

 

Crystals 
 

A unique type calcium oxalate crystal called styloid crystal is frequently seen in the 

mesophyll tissue. The crystal is long with parallel side and conical ends. It is flat and scale like. 

The crystal is usually horizontal in position. It measures 530 µm long and 52 µm wide. The 

crystal appears bright when viewed in polarized light  

(Plate 4.3d). 

 

 

 
 

Plate4.1: T.S. of root – Entire view. Pe-Periderm, Co-cortex, VC-Vascular cylinder. 
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Plate4.1a: T.S. of Root – enlarged. Pe – Periderm, Co – cortex,  

SPh – Secondary Phloem, XF-Xylem Fibre, SX – Secondary Xylem,  

Ve – Vessel. 

 

 

 

Plate4.1b:Root T.S. of Periderm enlarged. Pe – Periderm, Co – Cortex. 
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Plate4.1c:T.S. of Root : Phloem enlarged. Co-cortex, Sph – Secondary Phloem. 

 

 

Plate4.1d: T.S. of Root – Secondary xylem – Outer bark. Ve – Vessel,  

XF – Xylem Fibres 

 

 

Plate4.1e: T.S. of Root- Secondary Xylem – inner (Central part),  

PX – Protoxylem, Ve – Vessel, XF – Xylem fibres. 
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Plate 4.2: T.S. of stem – outer view Ri– Ridge, Fur – furrow, Ph – Phloem,  

X – Xylem, Pi – pith. 

 

 
 

Plate4.2a: T.S. of stem enlarged Ep – epidermis, Co- cortex,  

Sc-Sclerenchyma, Ph – phloem, X – xylem, Pi – Pith. 

 

 
 

Plate4.2b: Stem cortex and Phloem zone – enlarged. Ep – Epidermis, Col-Collenchyma, Co 

– cortex, Sc – Sclerenchyma, pH – Phloem. 
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Plate 4.2c: Secondary xylem – enlarged. X – xylem, xy-xylem fibres, Ve-vessel,  

Pi-pith. 

 

 

 
 

Plate4.2d: T.S. of stem showing crystal distribution in cortex. Cr – Crystals,  

Co – Cortex, Ph – Phloem, SX – Secondary xylem. 

 

 
 

Plate4.2e:  Crystal distribution in phloemPh – Phloem; SC – Sclerenchyma; 

PCr – Prismatic crystals 
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Plate4.3: T.S of leaf through Midrib. La – Lamina, AdG – Adaxial groove,  

EP-Epidermis, GT – Ground tissue, VS-Vascular strand. 

 

 
 

Plate4.3a: T.S of Midrib EP – Epidermis, Gt – Ground tissue, PX – Protoxylem, MX – 

Metaxylem, Ph – Phloem 
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Plate4.3b: T.S of Lamina. AdE – Adaxial Epidermis, PM – Palisade mesophyll, 

SM – Spongy Mesophyll, AbE – Abaxial epidermis. 

 

 
 

Plate4.3c: T.S of leaf margin. EP – Epidermis, LM – Leaf Margin, PM – Palisade 

Mesophyll, StC – Styloid crystal. 
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Plate4.3d: T.S of lamina possessing styloid type. Ep – epidermis,  

MT – Mesophyll tissue, St – Styloid crystal, PM – Palisade mesophyll, SM – 

Spongy mesophyll. 

 

Anatomical study of medicinal plants is significant in pharmacognosy and to prevent 

adulteration as well as evolve the specific parameters for authenticity and quality control of raw 

drugs (Bernerjee and Mukherjee, 2001; Gupta et al., 2001). Earlier contributors to similar studies 

include Edeoga (1991), Ugboroghoet al. (1992), Obute and Omotayo (1999), Edeoga and Eboka 

(2000), Idu et al. (2000), Gill and Mensah (2001). Studies on the morphology of B. diffusa have 

been done by Bhargava (1932), Maheshwari (1930) and anatomical studies by researchers like 

Metcalf and Chalk (1983), Pant and Mehra, (1961). Anatomical Studies on Vitex Leucoxylon and 

Vitex negundo (Verbenaceae) was reported by Silvy et al., 2014.  

Conclusion 

The present study is used to investigate the pharmacognostical screening of Vitexnegundo 

provided useful information about its correct identity and evaluation. The macroscopical studies 

revealed the morphological character of different parts of plant. The microscopical studies 

revealed the presence of lamina, mesophyll tissue, venation pattern, anomocytic stomata, Midrib, 

xylem, phloem and glandular trichomes etc. Various physicochemical parameters such as ash 

values, extractive values, foreign organic matter, and moisture content were determined. The 

other parameters observed are also useful for the future identification of the plant and serves as a 

standard monograph for identification and evaluation of plant. 
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