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ABSTRACT

The present study was impact of different time period of Terminalia arjuna
plant gum concentration on incidence of seed germination of cereals,
pulses and oil seeds. The Terminalia arjuna commonly known as arjuna,
belongs to the family of Combretaceae. Its bark decoction is being used in
the Indian subcontinent for anginal pain, hypertension, congestive heart
failure, and dyslipidemia, based on the observations of ancient physicians
for centuries. Gum is naturally occurring chemical compounds in the plant.
Gums are natural exudates part of stems or from the wounds of the plants.
Physical, chemical and Biological Antimicrobial properties of gum change
as per the eco-climatic condition of the plant. There is different name of
plants based on their locality. Gum is a substance which exudates naturally
from the stem or from the wounds of trees. Gums are colloidal in nature
soluble in water but completely insoluble in alcohol and ether. Impact of
different time period of select plant gum concentration on incidence of
seed germination of cereals, pulses and oil seeds like wheat, jowar,
cowpea, gram, safflower and soybean. Percent germination or percent
inhibition of germination, root and shoot length of seedlings was measured
after 7 days of incubation at room temperature. were studied and results
shows the impact of Terminalia arjuna gum was found to enhance the
germination of wheat, jowar, cowpea, and soybean at 10 hour treatment.

Keywords: Gum, Terminalia Seed Germination.

INTRODUCTION

The plant gum is graded according to its flavour, colour, shape and size. In
India, the States of Andhra Pradesh, Gujarat, Maharashtra, Madhya
Pradesh, Jharkhand and Chhattisgarh are the main source of the plant gum.
The gum-resin of commercial importance collected from the forest are
gum gum karaya, gum ghatti, salai gum, guggul and gums from various
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species of Acacia, including Indian gum arabic from Acacia
nilotica and true gum Arabic from A, Senegal. The
importance of commercial resin are obtained from
Pinaceae (rosin, amber) Leguminosae (copal) and
Dipterocarpaceae (dammar) Families. (Babu and
Murugan, 1998). The application of natural gums and
resins in food, medicines and in varnishes or as protective
coatings go back to very early times. The present day uses
of natural gums and resins are numerous and they are
employed by a large number of manufacturing industries
including food and various pharmaceutical industries. The
Terminalia arjuna gum extract as a source of reducing and
stabilizing compounds (Naivf et al, 2016).

Gums are a group of plant product resembling
carbohydrates and widely distributed in vegetable
kingdom. The vegetable gum constitute an important
group of economic plant product and are utilize in several
ways. It is very commonly used by human being from
ancient time. Nowadays in modern industry large quantity
of gum have been used for manufacture of pharmaceutical
products. The Terminalia gum have important drugs. It is
very much necessary that the drugs should be properly
identification no other substitute should be used (Misra
etal, 2018). Gums are characterized by ability to dissolve
in water forming viscid solution by absorbing water to
form jelly gelatinous paste. When this jelly exposed to air
this gelatinous paste loose the water and dry to hard clear
or with different colour Gums are characterized by ability
to dissolve in water forming viscid solution by absorbing
water to form gelatinous paste. In some cases the
production of gum has been attributed to fungi attacking
the plant, these fungi being responsible for enzymes that
penetrate the tissues and transform the celluloses and
hemicelluloses of the cell wall into gum. (Zalucki and
Malcollum 1999).

The polysaccharides extracted from Terminalia gum were
evaluated for its safety and potency towards pre
formulation studies as a pharmaceutical excipient. The
study was undertaken with an objective polysaccharide
has shown the contents of carbon, hydrogen and nitrogen
contents to be 39.31, 5.56 and 0.18 (w/w %) respectively
to expound the physicochemical, thermal and functional
properties of polysaccharide obtained from Terminalia
gum. A purified component of polysaccharide was isolated
from Terminalia gum (Das et al, 2014).
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Malcolm (1936) concluded that the production of gum in
Sudan gum Arabic trees is due to bacterial agency. The
real cause of production of gum in many trees is uncertain.
The best use of gum is to prepare sticky substance for
pasting the paper and other things. Treatment of gums to
seeds has positive effect on seed germination. Acacia gum
is being widely used as an experimental vehicle for drugs
in physiological and pharmacological experiments, and it
is supposed to be an inert substance, recent reports have
confirmed that it has some biological properties as an
antioxidant (Trommer and Neubert, 2005; Ali and Al
Moundhri, 2006, Hinson et al, 2004) on the metabolism of
lipids (Tiss et al, 2001, Evans et al, 1992), positive
contribution in treating kidney, (Matsumoto et al, 2006;
Bliss et al,, 1996, Ali et al, 2008), cardiovascular (Glover et
al, 2009) and gastrointestinal diseases (Wapnir et al,
2008, Rehman et al, 2003). Acacia gum is usually referred
as Gum Arabic (GA). It is an edible biopolymer obtained as
exudates of mature trees of Acacia spp. The exudates is a
non-viscous liquid, rich in soluble fibbers, and its
emanation from the stems and branches usually occurs
under stress conditions such as drought, poor soil fertility,
and injury (Williams and Phillips, 1990).

Gums are to be found in a greater or less degree in most
plant families. The gum occurs in about 44 families
covering 1,900 genera and 21,000 species. Various organs
of the plant may produce or secrete them. They may be
produced only in very small quantity and not be readily
discernible or they may be produced very copiously
forming large, conspicuous incrustations on the surface, as
with most of the commercial gums, particularly the tree
gums. Certain families of flowering plants are notable for
the number of species they contain that are free gum
yielders. Among them notable is the Leguminosae, in
which a hundred or more species of Acacia alone are
known to yield gum, including those that are commercially
important for gum arabic. Several species of Astragalus
are also free gum yielders and are the source of gum
tragacanth. Some additional notable gum yielding genera
in the family are Albiszia, Bauhinia, Caesalpinia, Ceratonia
and Pithecolobium. Other important gum yielding families
are Anacardiaceae, Meliaceae, Rosaceae Rutaceae and
combretaceae.

MATERIAL AND METHODS
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Collection of Gum samples:

Plant gums were regularly collected in all the seasons. It
was done by using axe, sterilized blade. Fine cut was made
at different parts of the plant, like root, stem, leaves,
flower and fruits. Later on at 30, 45 and 60 days exudates
gums where collected in presterlized plastic bags, kept in
laboratory condition until it was used (Badar, 2011).

Preparation of fine powder of Gum:

The fine powder of collected dry gums was prepared by
using mixer grinder and kept in clean glass pots at 4-6°C
temperature.

Application of gum on seed germination:

The effect of different time period (1 hr, 3 hr, 5hr, 10hr) of
plant gum on seed germination and the impact of different
concentration like 1%, 2%, 3% and 4% on cereal, pulses
and oil seeds of seed germination effect has been studied.
The impact of different time period of percent gum
concentration of were studied Terminalia arjuna the
germination of cereals, pulses and oil seeds like wheat,

jowar, cowpea, gram, safflower, soybean and the results
are summarized in Table. Terminalia arjunagum was
applied on germinating seeds for 1-to-10-hour treatments.
The results were recorded at different time intervals by
measuring shoot length and root length by vigour formula
(Abdul and Anderson,1975).

RESULTS AND DISCUSSION

It is clear from the table no. 01 that 1 % concentration of
Terminalia arjuna gum was found to promote the
germination of wheat, jowar and gram at 10-hour
treatment. 1 hour treatment was also found to promote
the germination of jowar, gram and safflower. The 1-hour
gum treatment was also found to promote the shoot and
root length of jowar, safflower and soybean. The
percentage of germination is similar at 3- and 5-hour
treatment. All seeds except cowpea and soybean increased
their shoot and root length as compared to control at 3-, 5-
and 10-hour treatment.

Table 1: Effect of different time period of Terminalia arjuna gum on seed germination.

(1% gum concentration)

1hr 3 hrs 5 hrs 10 hrs Control

E|E e E E| % E| E e E

Sr. | Seed plant ;‘ é : é ;‘ é : é : E
No. | Name o = o S | S o = o S

5| 2| | E| F| .| E| B |5 B, E| ¢

S s 2B 5| 2§l 2| 2§ |28 5|2

o0 © 8 =13 e 8 1) © 8 =1 © 8 1) © g

RN Gl 2| R Gl | Gl | Gl 2|8 §| =

1. Wheat 80 | 4.1 2.2 80 | 4.2 3.1 80 | 5.4 2.7 90 6.1 4.3 80 | 4.1 2,4
2. Jowar 80 | 4.3 5.0 70 | 4.5 3.6 80 | 5.3 3.8 90 5.7 4.1 70 | 4.0 3.1
3. Cowpea 70 | 3.2 2.9 70 | 4.2 2.7 90 | 4,7 3.1 80 4.5 3.5 80 | 4.3 3,0
4, Gram 80 | 2.9 2.1 80 | 4.0 3.1 80 | 39 2.8 80 4.3 2.9 70 | 3.2 2.9
5. Safflower 80 | 3.5 2.6 80 | 4.7 2.5 70 | 3.3 3.1 70 4.2 3.8 70 | 3.3 3.4
6. Soyabean 80 | 3.6 2.9 80 | 3.8 2.9 80 | 4.0 3.6 80 4.9 3.6 80 | 3.5 3.6

www.ijlsci.in

Int. ]. of Life Sciences, Special Issue A16; March, 2021

| 141


http://www.ijlsci.in/

Badar KV, 2021

Conflicts of interest: The authors stated that no conflicts
of interest.

REFERENCES

Abdul- Baki AA and Anderson ]JD (1975) Vigour dermination in
soyabean seed by multiple criteria crop sci. B 630-633

Ali AA, Ali KE, Fadlalla A and Khalid KE (2008) The effects of GA
oral treatment on the metabolic profile of chronic renal
failure patients under regular haemodialysis in Central
Sudan. Natural Product Research, 22(1): 12-21.

Ali BH and Al-Moundhri MS (2006) Agents ameliorating or
augmenting the nephrotoxicity of cisplatin and other
platinum compounds: a review of some recent research.
Food and Chemical Toxicology, 44(8): 1173-1183.

Babu R and Murugan K (1998) Interactive effect of neem seed
kerna and neem gum extract on the control of Culex
quinquefasciatus Say, Neem Newsletter 15(2): 9-11.

Badar KV (2011) Studies on antimicrobial properties of gum of
some plants. Ph.D. Thesis, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad.

Bliss DZ, Stein TP, Schleifer CR and Settle RG (1996)
Supplementation with GA fiber increases fecal nitrogen
excretion and lowers serum urea nitrogen concentration in
chronic renal failure patients consuming a low-protein diet.
The American Journal of Clinical Nutrition, 63(3): 392-398.

Das Biswajit, Dash Suvakanta, Choudhury Ramesh Chandra,
Chakraborty Jashabir, Deb Roy Saumendu and Girijananda
Chowdhury (2014) Optimization and Characterization of
Purified Polysaccharide from Terminalia Belarica Gum as
Pharmaceutical Excipient. Research Article ISSN 2277-
3657 Available online at www.ijpras.com Volume 3, issue 1
,21-29 International Journal of Pharmaceutical Research &
Allied Sciences 21

Evans A], Hood RL, Oakenfull DG and Sidhu GS (1992)
Relationship between structure and function of dietary
fibre: a comparative study of the effects of three
galactomannans on cholesterol metabolism in the rat.
British Journal of Nutrition, 68(1): 217-229.

Glover DA, Ushida K, Phillips AO and Riley SG (2009) Acacia(sen)
SUPERGUMTM (Gum arabic): An evaluation of potential
health benefits in human subjects. Food Hydrocolloids,
23(8): 2410-2415.

Hinson JA, Reid AB, McCullough SS and James LP (2004)
Acetaminophen-induced hepatotoxicity: role of metabolic

142 | RTST-2021

activation, reactive oxygen/nitrogen species, and
mitochondrial permeability transition. Drug Metabolism
Reviews, 36(3-4): 805-822.

Malcolm DW (1936) Report on Gum and Gum arabic (Dar-es-
salaam Gov. Printer). 3(4): 188-191.

Matsumoto N, Riley S, Fraser D, Al-Assaf S, Ishimura E, Wolever
T, Phillips GO and Phillips AO (2006) Butyrate modulates
TGF-betal generation and function: potential renal benefit
for Acacia (sen) SUPERGUM (G.A.)? Kidney International,
69(2): 257-265.

Misra Kamayani et al, (2018) Controversies regagarding arjuna
(Terminalia arjuna) in Ayurveda. www.ijaar.in:[JAAR
VOLUME III ISSUE IX JUL-AUG 1255-1260.

Naiyf S et al. (2016) Gum- Mediated fabrication of eco-friendly
gold nanoparticles promoting cell division and pollen
germination in plant cells. Journals of cluster Science 28
507-517

Rehman KU, Wingertzahn MA, Teichberg S, Harper RG and
Wapnir RA (2003) Gum arabic. (GA) modifies paracellular
water and electrolyte transport in the small intestine.
Digestive Diseases and Sciences, 48(4): 755-760.

Tiss A, Carriére F and Verger R (2001) Effects of gum arabic on
lipase interfacial binding and activity. Analytical
Biochemistry, 294(1): 36-43.

Trommer H and Neubert RH (2005) The examination of
polysaccharides as potential antioxidative compounds for
topical administration wusing a lipid model system.
International Journal of Pharmaceutics, 298(1): 153-163.

Wapnir RA, Sherry B, Codipilly CN, Goodwin LO and Vancurova I
(2008) Modulation of rat intestinal nuclear factor NF-
kappaB by gum arabic. Rat small intestine by gum arabic.
Digestive Diseases and Sciences, 53(1): 80-87.

Williams PA, Phillips GO and Stephen AM (1990) Spectroscopic
and molecular comparisons of three fractions from Acacia
senegal gum. Food Hydrocolloids, 4(4): 305-311.

Zalucki MP and Malcollum SB (1999) Plants latex and first instor
monarch larval growth and survival on three North
Americal milkweed species. Journal and chemical ecology
volume 25, PP-1827-1842 (16).

© 2021 | Published by IJLSCI

Int. ]. of Life Sciences, Special issue, A16; March 2021


http://www.ijaar.in:IJAAR

