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ABSTRACT

Boswellia ovalifoliolata Bal. and Henry (Burseraceae) is a potential medicinal tree used traditionally in the treatment of
ulcers, inflammation, arthritis, obesity and diabetes. The present study aimed at locating and identifying the phytochemical
congtituents present in medicinally useful parts of Boswellia ovalifoliolata. The results indicate that the distribution of
secondary metabolites like tannins, polyphenols, crystals and starch grainsin various regions of leaf, stem, stembark and
root of Boswellia ovalifoliolata by using different chemicals or reagents (FeCls, 1odine solution, toluidine blue reagent and
HCI). The results showed that the bluish black, purple or blue, bluish green and dark black colours indicate the presence
of tannins, starch grains, polyphenols and crystals respectively in various regions like epidermis, endodermis, midrib,
cortex and vascular bundle of leaf, stem, stembark and root of Boswellia ovalifoliolata. Histochemical studies are helpful

in drug adulteration and systematic Hierarchy of taxon.
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INTRODUCTION

Boswellia ovalifoliolata Bal. and Henry is an endemic,
endangered, globally threatened medicinal taxon belongs
to thefamily Burseraceae™?. Thisdeciduous medium sized
tree occurs at an atitudinal range of 250-600 m on
Seshachalam hill range of Eastern Ghats of India
Seshachalam hills are habours large number of endemic,
endangered, rare, threatened and key stone species due to
its vivid geographical conditions and climatic factors
which are favourable for the distribution of unique
endemic plant wealth®. Thefresh leaf juice used to prevent
throat ulcers®. Decoction of the stem bark 10 — 25 ml per
day reduces rheumatic pains®. The gum obtained from the
trunk which is highly medicated, this gum is sold in the
local market by the native tribals as Konda sambrani in
Telugu language. Small lumps of fresh light yellow
coloured liquid oozes out from the stem and hardens on
exposure. Amyrins are the chief constituents of the gum
together with resin acids and volatile acids. Shade dried
gum is powdered dissolved in water and mixed with curd
and given orally to cure amoebic dysentery®. Gum powder
of Boswellia ovalifoliolata and Boswellia serrata and fruit
powder of Pedalium murex mixed in equal parts and made
into paste and apply externally on the affected part of the
testicle to cure hydrocoel. Gum powder mixed with white
precipitate of pounded stem of Tinospora cardifolia and
honey given orally in small quantities (10 ml) two times a
day to cure hydrocoel”. Equal mixture of gum and stem
bark in one tea spoonful given daily with sour milk on
empty stomach for a month to cure stomach ulcers.
Tribals (Nakkala, Sugali and Chenchu) and local healers

of surrounding villages making deep incisions on the main
trunk to extract the gum but unknowingly causes damage
to immature plants leading to depletion of this speciesin
its natural habitat. Herbal medicines are crude plant drugs
used by tribals and rural folk and has also been studied for
biological synthesis of silver nanoparticles and
antimicrobial activity® % 19, phytochemical screening?,
quantification of phytochemicals't, antiulcer activity!2 and
antihyperlipidermic activity*3,

Histochemistry is the branch of histology dealing with the
identification of chemical components of cellsand tissues,
it is a powerful tool for localization of trace quantities of
substances present in biological tissues'®. Histochemical
techniques have been employed to characterize structure
and development, and to study time course of deposition
and distribution of major storage compounds such as
proteins, lipids, starch, phytin and minerals like calcium,
potassium and iron'®. Theimportance of histochemistry in
solving critical biosystematic problemsisas popular asthe
use of other markers. According to botanical literatures,
the use of histochemical characters in taxonomic
conclusions is now a common practice. For example, the
presences of calcium oxalate crystals in various plant
families have been reported by various scientistst® reported
that the size and shape of calcium oxalate crystals though
variable in each species showed enough interspecific
differences that may be used for taxonomic references in
Vigna species. This has been donein other groups of plants
such as Svensonia hyderobadensis'’, Cochlospermum
religiosum 18, Sesbania species'®, Dioscoreaceag®,
I cacinaceae 2%, Nyctaginaceae?® and Verbenaceae®. The
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Table 1: Histochemical analysis of leaf, stem, stembark and root of Boswellia ovalifoliolata

S.No.  Reagent Leaf Stem Stembark Root Constituents

1 Toluidine blue Bluish Bluish Bluish green Bluish Polyphenols are
green green green present

2. FeCls Bluish Bluish Bluish green Bluish Tannins are present
green green green

3. lodine Blue Blue Blue Blue Starch  grains  are

present.

4, HCl Dark black  Dark black  Dark black Dark black  Crystals are present

Table 2: Fluorescence studies of stembark of B. ovalifoliolata

S.No. Experiment Visible/ Day Light UV 254 nm UV 365 nm

1 Stembark Powder as such Dark red Blue Blue

2 Powder +1N NaOH (Aqueous) Dark brown Blue Blue

3 Powder +1N NaOH (alcoholic) Thick red Blue Blue

4 Powder +1N HCI Orange Violet Violet

5 Powder +50%H; SO4 Black Blue Blue

6 Powder +Acetic acid Light yellow Violet Violet

7 Powder +Ferric Chloride Black Violet Violet

8 Powder +HNOs Yellow Blue Blue

9 Powder +NHs Dark brown Violet Violet

10 Powder +HNOs+ NH3 Y ellow Blue Blue

Phenols locations

Fig 1: Histolocalization of leaf of B. ovalifoliolata, @) location of tannins, b) location of starch, c) location of crystals

and d) location of phenols

biosystematic importance and implications of
histochemical features of ergastics, calcium oxaate
crystals, nature of tannins and saponins have been
investigated in various plants families such as
Dioscoreaceae?*, Leguminosae-papilionoideae®.
Identification of localization of secondary metabolites in
plant parts which are using in the preparation of drug isan
immense importance to prevent adulteration and also

helpful in taxonomic hierarchy. Hencein the present study
an attempt has been made to identification and localization
of secondary metabolites in various parts of B.
ovalifoliolata.

MATERIAL AND METHODS
Fresh and healthy leaf, stem, stembark and root of
Boswellia ovalifoliolata were collected from Tirumala
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Tannin locations Starch locations

Crystals locations

Fig 2: Histolocalization of stem of B. ovalifoliolata, a) location of tannins, b) location of starch, c) location of crystals
and d) location of phenals.

Tannin locations Starch locations

Crystals locations Phenols locations

Fig 3: Histolocalization of stembark of B. ovalifoliolata, a) location of tannins, b) location of starch, c) location of
crystals and d) location of phenols
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hills of Chittoor district, Andhra Pradesh, India during the
year December, 2012. These specimens were initialy
fixed in FAA (1:1:18) glacia acetic: 40% formaldehyde:
70% ethanol (v/v) for 48-72 h after 72 h transverse (T.S)
sections were taken using a rotary microtome (RMT-30).
Anatomical staining was done by initially staining with
few drops of alcian blue for 5 min and counter stained with
safranin solution for 2 min. The dlides were treated with
FeCl3, lodine solution, tolidune blue reagent and HCI for
identification of polyphenols, tannins, crystals and starch
grains. Photomicrographs of the anatomical features were
then taken from the dlides using Nikhon Labhot 2
microscopic unit?.

Fluorescence studies: The fluorescence studies were
carried out as per the method of Bhattacharya and
Zamar?’. A small quantity of the stembark powder was
placed on a grease free clean microscopic slide and added
1-2 drops of the freshly prepared reagent solution, mixed
by gentle tilting the slide and waited for 1-2 min. Then the
dides were placed inside the UV-viewer chamber and
viewed in day light short (254 nm) and long (365 nm)
ultraviolet radiations. The colours observed by application
of different reagents in different radiations were recorded.

RESULTSAND DISCUSSION

Histochemical color reactions were carried out through
transverse sections of leaf, stem, stembark and root of
Boswellia ovalifoliolata (Table-1). Various secondary
metabolitesareidentified inleaf with treatment of different
reagents. The presence of tannins was indicated by the
development of bluish black colour, when treated with
ferric chloride (FeCls). The tannins were found mainly in
the parenchyma tissue of the midrib region, whereas the
starch grains were indicated by the development of blue
color or purple, when treated with iodine solution. The
starch grainswerelocated in the upper and lower epidermis
and paranchymatous region of midrib. The presence of
polyphenols were indicated by the development of bluish
green color, when treated with toluidine blue reagent. The
polyphenols were found surrounding the vascular bundle
sheath. The presences of crystals were indicated by the
development of dark black color, when treated with HCI,
the crystals were present in the midrib region and vascular
bundles (Fig-1).

Fig-2 showed that the histochemical studies of stem, the
presence of tannins was indicated by the development of
bluish black color, when treated with ferric chloride
(FeCls). The tannins were presented in endodermis, cortex
and secondary phloem regions. The starch grains were
indicated by the development of blue color or purple, when
treated with iodine solution found in epidermis, cortex and
vascular bundles. The polyphenols were found mainly in
the endodermis and cortex region, which wereindicated by
the development of bluish green colour, when treated with
toluidine blue reagent. The presences of crystals were
indicated by the development of dark black color, when
treated with HCI the crystals were present mainly in the
cortex.

The histochemica studies of stembark deals with the
presence of tannins were indicated by the development of

bluish black color, when treated with ferric chloride
(FeCls). The tannins were presented in endodermis and
cortex regions. The starch grains were indicated by the
development of blue color or purple, when treated with
iodine solution which are found in epidermis and cortex.
The polyphenolswere found mainly in the endodermis and
cortex region indicated by the development of bluish green
colour, when treated with toluidine blue reagent. The
presences of crystals were indicated by the devel opment of
dark black color, when treated with HCI the crystals were
present mainly in the cortex (Fig-3).

The histochemical analysis of roots showed the presence
of tanninsin cortex and vascul ar bundle region which were
indicated by the development of bluish black color, when
treated with ferric chloride (FeCls) (Fig-4). The
polyphenols were identified in the cortex region by the
development of bluish green color, with treatment of
toluidine blue reagent. The presence of crystal indicated by
the development of dark black color, when treated with
HCI, which are present mainly in the cortex. The starch
grainswereindicated by the development of blue or purple
colour, when treated with iodine sol ution and found mainly
in the cortex and vascular bundle regions.

Tannins contribute property of astringency i.e. fasten the
healing of wounds and inflamed mucous membrane.
Primarily phenolic compounds are of great importance as
cellular support material because they form the integral
part of cell wall structure by polymeric phenolics,
bioactive polyphenols have attracted special attention
because they can protect the human body from the
oxidative stress which may cause many diseases, including
cancer, cardiovascular problems and ageing.

Starch is mainly stored within xylem parenchyma ray
tissue of underground organs. This type of storage tissue
can be considered to be expensive in terms of resource
alocation as ray parenchyma cells of wood are living and
non-photosynthetic and require a high metabolic demand
to be both created and maintained 2% 2. Toluidine blue is
acationic dye that binds to negatively charged groups. An
agueous solution of thisdyeisblue, but different colorsare
generated when the dye binds with different anionic groups
in the cell for example, a pinkish purple colour will appear
when the dye reacts with carboxylated polysaccharides
such as pectic acid; green, greenish blue or bright blue with
polyphenoalic substances such as ligning and tannins; and
purplish or greenish blue with nucleic acids®. Plants store
glucose as the polysaccharide starch, it can be separated
into two fractions-amylose and amylopectin. Amylose
forms a colloidal dispersion in hot water, whereas
amylopectin is completely insoluble. The structure of
amylose consists of long polymer chains of glucose units
connected by an alpha acetal linkage. Amylose in starch
isresponsible for the formation of a deep blue colour in the
presence of iodine. Theiodine molecule dipsinside of the
amylose coil. When added the lodine-KI reagent to a
solution or other materials blue colour is present. If starch
amylose is not present, then the colour will stay orange or
yellow.

Fluorescence Analysis: The fluorescence characteristics of
stembark powder with different chemical reagents were
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Tannin locations

Starch locations

Phenols locations

Fig 4: Histolocalization of root of B. ovalifoliolata, a) location of tannins, b) location of starch, c) location of crystals

and d) location of phenols

summarized in Table-2. Although a change in color was
observed by the addition of various reagents under day
light, none of the reagents induced any fluorescence to the
stembark powder under both short and long UV radiations.
Under UV light dark brown and black colors were
prominent. Fluorescence is the phenomenon exhibited by
various chemical constituents present in the plant material.
Some constituents showed fluorescence in the visible
range in the day light. The natural products (Alkaloids)
produce fluorescence in UV light but do not produce
fluorescence in visible day light. If the substances
themselves are not fluorescent, they often be converted
fluorescent derivatives or decomposition products by
applying different reagents®>2,

The histochemical studies and fluorescence studies of
Boswellia ovalifoliolata are useful to supplement the
information with regard to its botanical identification and
drug standardization. Moreover, it also helpsin distinction
from other allied species and adulteration.

REFERENCES

1. Ahmedullah M and Nayar MP. A vanishing endemic
Cycas of Indian Peninsula. Bull Bot Surv India 1986;
28: 169-170.

2. Savithramma N. Threat to Indigenous Species of
TirumaaHillsof Eastern Ghats. EPTRI-ENVIS, News
letter 2006; 9: 2-3.

3. Savithramma N, Venkateswarlu P, Suhrulatha D,
Basha SKM and Venkataramanadevi CH. Studies of
Boswellia ovaliofoliolata Bal. and Henry- an endemic

4.

10.

11.

and endangered medicina plant. The Bioscan 2010;
5: 359-362.

Savithramma N and Sulochana Ch. Endemic
medicinal plants from Tirumala hills, A.P., India,
Fitotheraia 1998; L XIX: 253-254.

Nagargju N and Rao KN. A survey of plant crude
drugs of Rayalaseema, Andhra Pradesh, India. J
Ethnopharmacol 1990; 29: 12-15.

Sudhakar A. Pharmacognosy of some indigenous
medicinal plants of Chittoor district, Andhra Pradesh,
India. Fitoterapia 1998; L XIX: 390-400.

Vedavathy S, Mrudula V and Sudhakar A. Herbal
medicines for birth control, ante and post-partum
treatments from Chittoor District, Andhra Pradesh,
India. Fitoterapia 1995; LXV1: 501-506.
Savithramma N, Linga Rao M and Suvarnalatha Devi
P. Evaluation of Antibacterial efficacy of Biological
Synthesized Silver Nanoparticles using Stem Barks of
Boswellia ovalifoliolata Bal. and Henry and Shorea
tumbuggaia Roxb. J Biol Sci 2011; 11(1): 39-45.
Savithramma N, Linga Rao M and Basha SKM.
Antifungal  efficacy of silver nanoparticles
synthesized from the medicina plants. Der Pharma
Chemica 2011; 3(3): 364-372.

Savithramma N, Linga Rao M, Rukmini K and
Suvarnalatha Devi P. Antimicrobial activity of silver
nanoparticles synthesized by using Medicinal Plants.
Int J ChemTech Res 2011; 3(3): 1394-1402.
Savithramma N and Bhumi. Quantitative estimation
of  Biochemical compounds of Boswellia
ovalifoliolata Bal. & Henry-An endemic, endangered

[JPPR, Vol 6, Issue 1, March-May 2014, 1-6

Page5



Linga Rao M et al. / Histochemical Studies of...

12.

13.

14.

15.

16.

17.

18.

19.

20.

and globally threatened medicina tree taxa of
Seshachalam hill range of Eastern Ghats of India. J
Pharm Res 2011; 4(12): 4694-4695.

Venkateswarlu P, Savithramma N and Ravisekhar P.
Anti-ulcer activity of gum extract of Boswellia
ovalifoliolata Bal. & Henry against aspirin, ethanol
and indomethacin induced gastric mucosal injury in
albino rats. Int JRev Life Sci 2012; 2(4): 120-125.
Geetha K and Ganapaty S. Antihyperlipidemic
activity of Boswellia ovalifoliolate Bal. Henry in
antherogenic diet induced rats. Int JPhyto Res 2013;
3: 11-17.

Krishnamurthy KV. Methodsin plant histochemistry,
S. Viswanathan, Chennai, 1998.

Krishnan S, Ebenezer GAl and Dayanandan P.
Histochemical localization of storage components in
Caryopsis of rice (Oryza sativa L.) Curr Sci 2001; 80:
567-571.

Mbagwu FN, Unamb CIN, Onuoha Cl and Ezeibekwe
IO. Histochemical studies on fine variants of Viscum
L. (Loranthaceae). ResJBiol Sci 2009; 4: 254-257.
Linga Rao M and Savithramma N. Histochemical
studies of Svensonia hyderobadensis (Walp.) Mold -
A rare medicinal plant taxon. W J Phar Pharmace Sci
2013; 2: 3631-3640.

Sasikala A, Linga Rao M and Savithramma N.
Histochemical studies of Cochlospermum religiosum
(L) Alston. Weekly Sci ResJ 2013; 1: 1-7.

Momin RK and Kadam VB. Histochemical
investigation of different organs of genus Sesbania of
marathwada region in Maharashtra. J Phytology
2011; 3: 31-34.

Edeoga HO and Okoli BE. Histochemical studiesin
the leaves of some Dioscorea L. (Dioscoreaceae) and
the taxonomic importance. Feddes Report 1995;
106:113-120.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Heintzelman CE and Howard RA. The comparative
morphology of the Icaciraceae and the pubescence
crystals. Am J Bot 1948; 35: 45-52

Edeoga HO and Ikem IC. Tannins, saponnins and
calcium oxalate crystals from Nigerian species of
Boerhaavia L. (Nyctaginaceae). South Afr JBot 2002;
68: 386-388.

Mathew L and Shah GL. Crystalsand their taxonomic
significance in some Verbenaceae. Bot J Linn Soc
2006; 88: 279-289.

Edeoga HO and Ogbegbor NO. Distribution of
calcium oxalate crystals in some Nigerian species of
Aneilema R. Br. (Commelinaceae). Plant Biosys
1999; 133: 193-198.

Mbagwu FN and Edeoga HO. Histo-chemical studies
on some Nigerian species of Vigna savi
(Leguminosae-Papilionoideae). J Agron 2006; 5: 605-
608.

Asokan J. Botanical microtechnique principles and
practice. Sky Graphics, Chennai, 2006 Pp 14-20.
Bhattacharya S and Zaman MK. Pharmacognostical
evaluation of Zanthoxylum nitidum bark. Int J Pharm
Tech Res 2009; 1:292-298.

Pate JS, Froend RH, Bowne BJ, Hansen A and Kuo J.
Seedling growth and storage charge characteristics of
seeder and resprouter species of Mediterranean — type
ecosystems of SW. Australia.  Ann Bot 1990; 65:
585-601.

BowesBG. A colour atlas of plant structure. Manson,
London, UK 1996.

Baker JR. Cytological technique 5" Eds, Methven,
London 1966; Pp 125.

Kokashi CJ, KokashaRJand SharmaM. Fluorescence
of powdered vegetable drugsin Ultra-violet radiation.
JAm Pharm Assoc 1958; 47: 715-717.

Mukherjee PK. Quality control of herbal drugs. An
approach to evaluation of botanicals. 1% Eds, New
Delhi: Business Horizons. 2002; Pp 114-124.

IJPPR, Vol 6, Issue 1, March-May 2014, 1-6

Page6



