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Several Indian plants are used in the nation's traditional herbal medicine system and are 

recognized to have therapeutic potential. Spermadictyon suaveolens Roxb. is a specific 

herb having a number of therapeutic benefits. The participation of mineral elements in 

the structural and functional processes of life gives them enormous significance. For the 

first time, the elemental profile of Spermadictyon suaveolens Roxb (ten elements to be 

analyzed: Cu, Na, Ca, Cr, Mn, Fe, Ni, Cd, Zn and Pb) was established in order to create 

a solid platform for investigating the plant's therapeutic qualities. By using the ICP-AES 

technique, elements from the root, stem, and leaves were examined. Many components 

with biological effects on humans were discovered to be present in a variety of 

quantities. To comprehend the fundamental contribution to the physiology and 

fundamental functions of human existence, the findings and references have been 

examined. Also, a few crucial considerations regarding heavy metals and their toxicity 

are presented here. These details would be used as a guide when determining the dosage 

of a medicine made from this plant's medicinal herbs. 
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INTRODUCTION 

Herbal plants have been used from ages as 

traditional medicinal sources in India. Due to the 

affordability and access to procure these 

medications without prescription, medicinal plants 

are popular and its use as nutraceuticals or 

phytonutrient has increased tremendously all over 

the world like Brazil, UK, parts of Europe, North 

America and Australia [1]. Bioactive molecules in 

medicinal plants, such as flavonoids, alkaloids and 

polyphenols have high metal binding capabilities 

and elements like Fe, Mn, Co etc. in the soil that 

can be taken into the plant tissues by the plants [2]. 

When this happens, the elemental concentration 

may increase more than needed or reduce more 

than minimum need causing illnesses in human 

body when such plants are consumed[3]. 

Industrialization, urbanization, Industrial activities 

have all led to the increase in the concentrations of 

toxic elements [4]. Normally the medicinal 
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properties of herbal medicinal plants have been 

advocated to the vitamin content, essential oils and 

other organic constituents. However, now it has 

been observed that increased dosage or the 

consecutive administration of medicinal plants 

leads to alarming accumulation of elements which 

in turn causes other health issues [5]. Elemental 

constituents as well as the dosage rate of these 

plants must be well known in-order to avoid any 

danger to the consumers as these herbal medicinal 

preparations may be carrying harmful toxins[6] 

[7]. Medicinal plants which form the raw materials 

for the medicinal products, is recommended by 

WHO to be tested for the presence of Heavy 

metals, thus regulating the level of elements 

present in the drug. Medicinal plants may be 

contaminated during the growth and processing 

stages from soil, water or air [8]. 

The present study is undertaken to detect and 

determine concentration level of 10 different 

mineral elements in Spermadictyon suaveolens 

Roxb. S. suaveolens is native of Tropical America 

[9] and found in China as well as Indo-Pak 

subcontinent of Asia [10]. In India, it is found in 

Maharashtra, Uttarakhand [11] and other parts of 

north and central India, belonging to the family 

Rubiaceae, Order Gentiales of Tracheophyta. 

It is commonly known as ‘Forest Champa,’ ‘Van-

Champa’, ‘Gidesa,’ ‘Jitsaya’ etc. and has a 

considerable distribution in tropical dry or moist 

deciduous forests. It is a 1-2m in height 

moderately branched shrub which show divaricate 

structure. Dark coloured elliptic leaves, lanceolate 

shaped which narrows down at the base with 

opposite decussate arrangement. Tiny, white 

flowers with peculiar fragrance. Triquetrous seeds, 

not many, surrounded by a teeth like structures. 

Capsules have 5 valves [10]. Hamiltonia 

suaveolens is used as synonym of this plant [12]. 

This plant is known for its medicinal properties 

and used for the treatment of different ailments in 

humans. Bark and leaves show antioxidant and 

antimicrobial effects and the wood is expended as 

fuel during cold climate [13].The roots of this 

plant has been used as a wound healer, treatment 

of diabetes, rheumatoid arthritis and bloody 

dysentery in veterinary medicine, while the stem 

and root have been used in healing diseases 

concerning with the bones as well as Herpes virus 

[14]. 

No work has been yet reported on elemental 

profile of Spermadictyon suaveolens Roxb. 

Therefore, this work has been conducted. 

MATERIALS AND METHODS:  

Sample collection: 

Whole plant parts of Spermadictyon suaveolens 

Roxb. were collected from Karnala region, near 

Karnala Bird Sanctuary, Panvel, Maharastra. The 

plants were identified at Blatter’s herbarium, St. 

Xavier’s College, Mumbai. The accession number 

for Spermadictyon suaveolens Roxb. is 23598 of 

H.Santapau. 

Sample preparation:  

The plant was first cut and the different parts of 

root, stem and leaves were sorted. The surface 

contaminants of plant samples were removed by 

washing with deionized water. It was shade dried 

and powdered in grinder to obtain fine powder. 

The powder was then stored in air tight glass 

containers and used for further analysis. Two 

grams of powder from each plant part was 

dissolved in nitric acid and heated until the 

reddish-brown fumes disappeared. Perchloric acid 

was then added to the above solution and heated 

for 5 min. This was followed by addition of aqua 

regia and heated the volume was then made up to 

25ml in a standard flask by adding de ionized 

water. Elements were analyzed and estimated 

using Inductively Coupled Plasma - Atomic 

Emission Spectrometer (Model: ARCOS from 

M/s. Spectro, Germany)[15]  

RESULTS AND DISCUSSION: 

The literature revealed that there are permissible 

limits for intakes of elements so as to prevent 
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health risk factors like cardiovascular diseases in 

humans as well as animals.[16]. The most recent 

Periodic Table contains 112 known elements, 

However, only 21 one of these are convincingly 

essential for human beings.[17]. The important 

elements that are majorly required by the human 

body are calcium, sodium, magnesium, 

phosphorus, and potassium. While all of the other 

remaining inorganic elements are trace elements 

like zinc, manganese, molybdenum, iodine, 

selenium, sulfur, iron, chlorine, cobalt, and copper 

in human body have specific biochemical 

characteristic role in the human tissues [18]. It has 

been seen that various plant parts of 

Spermadictyon suaveolens Roxb. are a good 

source of trace and major elements. The elements 

are present in very minute quantities in the various 

parts of any plant and therefore a good technique 

is required for its detection and study. In the 

present investigation we have applied one of the 

most sensitive ICP-AES analytical techniques. 

 

Table.1 Concentration of elements in root, stem and leaf of Spermadictyon suaveolens Roxb. 

Sample 

plant 

part 

Cr Cu Fe Mn Na Zn Ca Ni Pb Cd 

 ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

Root 2.797 0.187 30.627 0.568 15.387 0.648 > 578.971 0.027 0.039 ND 

Stem 2.32 0.16 6.519 0.721 16.26 1.159 > 449.571 0.11 0.281 ND 

Leaves 3.333 0.866 64.609 6.239 42.941 3.368 > 4151.38 0.167 0.203 ND 

Root 2.797 0.187 30.627 0.568 15.387 0.648 > 578.971 0.027 0.039 ND 

*ND means less than 0.1 ppm (parts per million) 

Table 2. Concentration of Cr, Cu, Mn, Zn, Ni and Pb in Leaves,stem and root of Spermadictyon 

suaveolens Roxb. 

Cr Cu Mn Zn Ni Pb

Root 2.797 0.187 0.568 0.648 0.027 0.039

Stem 2.32 0.16 0.721 1.159 0.11 0.281

Leaves 3.333 0.866 6.239 3.368 0.167 0.203
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Chromium (Cr)  

Chromium is considered as an essential trace 

element that can help improve insulin sensitivity 

and thus enhance protein, carbohydrate, and lipid 

metabolism [19]. However, Cr, if ingested in more 

than required quantities, may result in very 

harmful effects on the liver as well as kidneys and 

lung [20]. In a particular study, all the medicinal 

plant samples showed the concentration level of 

chromium was found to be in the range of 0.88-

5.30 ppm and the daily dietary intake of 0.05-0.2 

mg of chromium leads to general good health of 

the human beings [21]. The maximum limit in 

edible plants for chromium as set by FAO/WHO is 

2 ppm [22]. For medicinal plants the WHO limits 

for Chromium have not yet been established [23]. 

It has been found the level of Cr in plants is usually 

in the range 0.03–1.6 mg kg−1 [24]. The Highest 

concentration of Chromium in the plant 

Spermadictyon suaveolens Roxb. was found 

highest in the root with 3.333 ppm followed by the 

leaves with 2.797 ppm, while the least was found 

in the stem, 2.32 ppm (Table.2).  

Nickel (Ni)  

Nickel has been seen to play an important role in 

the insulin production and is an essential element 

in animals. Nickel in the form of Ni2+ available in 

plants is believed for an enzyme functioning in 

nitrogen Cofactor metabolism and helps in 

maintenance of membrane structure, control of 

prolactin, nucleic acid metabolism.[25]. A dose of 

nickel as nickel sulfate at very low concentration 

0.6 mg, have been observed to produce a positive 

skin reaction in some individuals.[26]. Though 

needed in minute quantity, it’s deficiency may 

results in the disorder of liver.[23] Ni deficiency 

may cause the allergic dermatitis called nickel itch 

and also is suspected to be a carcinogen which may 

affect the lungs as well as the nasal cavities.[27]. 

Animals have a nickel requirement of less than 200 

ppb of diet and a basal nickel requirement of less 

than 100 ppb daily for adult humans.[26]. Nickel 

if deficient in the human body causes reduced 

formation of blood cells [28] whereas if overly 

ingested may cause allergic skin reactions, lung 

damage, carcinogenic effects.[29] Medicinal plant 

limitation of Nickel has not been assigned yet. 

However, the FAO/WHO limit has been 1.63 ppm 

in edible plants.[30] Nickel in the plant 

Spermadictyon suaveolens Roxb. was found 

highest in the leaves with 0.167 followed by the 

stem with 0.11 ppm, while the least was found in 

the root, 0.027 ppm (Table.2) 

Cadmium (Cd)  

The limit set by FAO/WHO for the allowed 

concentration in edible plants was 0.21ppm. 

However, the permissible limit set by WHO, 

China and Thailand were only 0.3 ppm. In Canada, 

limit of 0.3 ppm has been set for raw medicinal 

plant material, whereas, 0.006 ppm has been set as 

a limit in finished herbal products.[31]. It has been 

found that recurrent accumulation of Cadmium 

with the increasing age may cause adverse effect 

on the kidneys and thus the health in older age. 

Contrastingly it’s been studied that children show 

more absorption than adults as the Cadmium 

retention is higher in early stages of 

development[26]. Although generally considered 

as toxic metal, cadmium deficiency may cause 

negative health state in some animals like 

chicken.[28] Cadmium in the plant Spermadictyon 

suaveolens Roxb has been detected at very 

negligible amount of less than 0.1 ppm (Table.2). 

Copper (Cu) Copper is an essential element 

however can be toxic at excessive levels causing 

phytotoxicity in plants at a concentration higher 

than 20-100 ppm DW (dry weight)[27]. Human 

nutrition depends on the necessity of Copper for 

normal Iron metabolism and the formation of red 

blood cells. Its inadequate intake may be a cause 

for Anemia,[32] fatigue and decreased number of 

white blood cells, on the other and a genetic 

disorder known as Menkes disease is caused due 

to Copper, involves a wide variety of fatal 
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symptoms [33].Copper acts as a cofactor for many 

enzymes and is considered as the third main 

mineral present in human body. Other problems 

related to the deficiency include Leukemia, 

arthritis, brittle bones, muscle soreness etc [28].In 

plants Copper is a component of many redox and 

lignin-biosynthetic enzymes and its deficiency 

causes Chlorosis, dead spots in leaves, stunted 

growth, terminal buds die, necrosis in young 

leaves.[25]The permissible limit by FAO/WHO 

for edible plants for copper is 10 ppm however 

medicinal plant limit has not been set by the WHO, 

although in china and Singapore the medicinal 

plant limit for cu were 20 ppm and 150ppm 

respectively.[23] Copper in the plant 

Spermadictyon suaveolens Roxb has been 

detected at very low amount well below any 

permissible limit. Highest reported in leaves 0.866 

ppm and then root 0.187 ppm, and least in stem 

0.16 ppm (Table.2). 

Manganese (Mn)  

Humans, animals and plants all require Manganese 

(Mn) for its growth, maintenance and 

development, as it is an essential element. 

Especially in plants it is a crucial part of the 

respiratory process and its deficiency can cause 

catastrophic effect on agriculture. In humans and 

animals its deficiency at the initial phase of 

development may cause abnormalities in the 

skeletal muscle and other irreversible ataxia 

adding to fertility issues.  At high levels Mn 

becomes poisonous causing genetic alterations 

leading to changes in the lungs and central nervous 

system.[34] Required by the plants in low 

concentrations we have seen that plants uptake of 

Mn greatly exceeds the requirement [35]. 

Manganese is involved in the formation of Amino 

Acids, activation of few enzymes and coenzymes, 

photolysis of water in photosynthesis and 

synthesis of chlorophyll, thus its deficiency in 

plants also whitening discoloration of the leaves 

and senescence[25]. Consumption of this metal in 

excess quantities has been shown to cause low 

intelligence quotient in children, reduced level of 

haemoglobin generation, Parkinson disease as well 

as abortion and stillbirth in women [36]. In 

humans the estimated amount for the dairy 

consumption of Mn is 11mg/day [27]. In Plants 

Manganese in the form of Mn2+ actively aids in 

the formation of chlorophyll and activates certain 

enzymes and also aids in the formation auxin and 

starch in plants. while its deficiency may cause 

Chlorosis, mottled or bronzed leaves and abnormal 

roots. [25] FAO/WHO (1984) set 2 ppm the limit 

in edible plants. Medicinal plant permissible limit 

for the element of Mn has not been set by WHO 

however it has been reported that certain medicinal 

plants in Egypt show the concentration of 44.6 to 

339 ppm.[37] Manganese in the plant 

Spermadictyon suaveolens Roxb has been 

detected at very low concentrations, highest seen 

in leaves 6.239 ppm and then stem 0.721 ppm, and 

least in root 0.568 ppm (Table.2). 

Lead (Pb)  

Lead is a non-essential trace elements studied to 

have no particular functions neither in human body 

nor in plants. Although very little information is 

available regarding any benefits of lead in the 

body, it has been studied that rats which were 

subjected to a lead depleted diet showed 

retardation of growth. [26]. Increased levels of 

lead intake have effects like colic, anemia, 

headache, convulsions. Also causing chronic 

nephritis of the kidneys, brain damage and central 

nervous system disorders[27]. WHO/FAO 

permissible limits of lead in edible plants is 0.43 

ppm. [31]. However, WHO prescribed limit of pb 

for medicinal plant is 10 ppm and dietary intake is 

3 ppm/ week. [23] Lead in the plant 

Spermadictyon suaveolens Roxb. was found 

highest in the Stem with 0.281 ppm followed by 

the leaves with 0.203 ppm, while the least was 

found in the root, 0.039 ppm (Table.2). 

Zinc (Zn)  
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Zinc is an essential trace element for plants as well 

as animals. It has been seen that, processes like 

normal growth, brain development, behavioral 

response, bone formation and wound healing in 

animals have been beneficially affected by the 

presence of Zn [27].Diabetics with Zn deficiency 

fail in the power of perception and may cause loss 

of sense of touch and smell [38]. It has been seen 

that, a daily diet containing approximately 1 

mg/day for men and 0.7 mg/day for women is 

necessary [26] FAO/WHO (1984) has set the 

permissible limit for Zn in edible plants at 27.4 

ppm, but the limit for medicinal plants have not 

been set up. However, the range of Zn in 

agricultural products should be between 15 to 200 

ppm.[31].  Zn in the plant Spermadictyon 

suaveolens Roxb. was found highest in the leaves 

with 3.368 ppm followed by the stem with 1.159 

ppm, while the least was found in the root, 0.648 

ppm (Table.2).

Table 3. Concentration of Ca in Leaves, stem and root of Spermadictyon suaveolens Roxb. 

Calcium (Ca)  

920 g to 1200 g of the body weight of an adult is 

made up of calcium, 99% of which is in the bones 

and teeth. And is required for heart, muscle, and 

digestive system health, builds bone, supports 

synthesis and function of blood cells [18]. In plants 

Calcium is involved in formation and stability of 

cell walls and membrane structure and 

permeability, also activates some enzymes along 

with regulation of responses of cells to stimuli. 

Calcium also helps in repair of worn-out cells and 

body mechanisms [26]. Deficiency of Calcium is 

rare in nature [39], If it occurs however, deficiency 

of Calcium causes the leaves to deform, death of 

terminal buds and reduced root growth [25]. `tip 

burn' of leafy vegetables, `brown heart' of leafy 

vegetables or `black heart' of celery, `bitter pit' of 

apples and `empty pod' in peanut etc.[39] In 

people, Increased calcium in diet can cause fecal 

fat content as well as gastrointestinal hormones 

leading to reduced food intake, thus enough 

Calcium may decrease fat deposition [40]. 

Calcium in the plant Spermadictyon suaveolens 

Roxb. was found highest in the leaves with > 

4151.38 followed by the root with > 578.971 ppm, 

while the least was found in the stem, > 449.571 

ppm (Table.3). 

Iron (Fe)  

Nutritional deficiency most commonly contributes 

to Iron deficiency especially in toddlers and 

women of child-bearing age [41].This may be 

because of reduced iron consumption, or because 

of defective absorption or excessive blood loss 

[42]. A normal requirement of Iron in full-term 
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child is 0.3 mg while it is more for prematurely 

born infants. This requirement increases as age 

increases to about 1.6 mg per day for adolescence 

time, and slowly drops to 1.2 mg in normal people 

[43].Fats, proteins and carbohydrate oxidation if 

facilitated by Fe to control the weight as well as 

the diabetes in man.[27]. Low iron may cause 

infections of the intestine, bleeding of the nose and 

blockage of blood flow to the heart muscle [38] 

High consumption of iron may increase the risk for 

colorectal cancer [44]. Fe permissible limits in 

Plant material is 219.8±6.8[45]. FAO/WHO 

permissible limit for Fe is 20 ppm for edible plants 

but WHO (2005) have not proposed a limit for 

medicinal plants, also all the medicinal plants were 

seen to accumulate more Fe than proposed by 

FAO/WHO. In cattle, the permissible limit of Fe 

consumption is 1000 ppm by the national research 

Council.[31]. It has been reported that in selected 

medicinal plants of Egypt, the range of Fe was 

between 261 ppm to 1239 ppm [37]. Iron in the 

plant Spermadictyon suaveolens Roxb. was found 

highest in the leaves with 64.609 ppm followed by 

the root with 30.627 ppm, while the least was 

found in the stem 6.519 ppm (Table.4). 

Table 4. Concentration of Fe and Na in Leaves, stem and root of Spermadictyon suaveolens Roxb

Sodium (Na) Sodium is an essential element, 

however excessive it is associated with blood 

pressure and sometimes heart failure in humans 

[8].  2.4 gm consumption per day of Na is seen to 

be beneficial for humans.[46]. High concentration 

of sodium in the serum is called hypernatremia and 

may result in salt toxicity [25]. Na in plants acts as 

a micronutrient that helps in metabolism as well as 

formation of Phosphonenol pyruvate and 

chlorophyll synthesis [47]. Na is not an essential 

element in terrestrial plants for growth and 

development or reproduction but has been seen to 

be essential for C4 plants [48]. In certain plants, 

sodium deficiency resulted in less growth and 

chlorosis and necrosis of the leaves [49]. And also 

leads to reduction in PSII activity [50]. The United 

States Pharmacopeia Convention (USP) has put no 

concentration limits of elements Na, Fe and Zn 

impurities [1]. Sodium in the plant Spermadictyon 

suaveolens Roxb. was found well under usable 

limit, highest in the leaves with 42.941ppm 

followed by the stem with 16.26 ppm, while the 

least was found in the root 15.387 ppm. (Table.4) 

CONCLUSION:  

As inferred by the above information, the 

medicinal herb, Spermadictyon suaveolens Roxb. 

Fe Na

Root 30.627 15.38

Stem 6.519 16.26

Leaves 64.609 42.94
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analyzed in this work is a source of biologically 

active elements, and may contribute in the 

therapeutic properties of this pant. This 

information highlights the knowledge of the 

nutritional properties as well as the mineral 

contents of this plant. Thus, the human body can 

use it as a source of macro and micro components. 

The trace elements contained in the medicinal 

plants has a significant effect on its 

pharmacological action.  The pharmacological 

function of medicinal plants is significantly 

influenced by the trace elements they contain. In 

addition to the secondary metabolite constituents, 

this study has shown that this plant accumulates 

certain elements and thus may be used beneficially 

for human pharmacognostic practice to good 

effect. The development and production of new 

phytomedicines that may be used to control and 

cure a variety of ailments will be aided by these 

investigations, even though there is no direct 

evidence of the element contents in the plant's 

curative nature. 
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