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ARTICLE INFO                                        ABSTRACT 
 
 

The aim of studies was to compared 14 minerals in Synadenium grantii leaves used in the 
treatment of human diseases with tolerable upper intake levels (ULs) for children, adolescent, 
pregnancy and female. Concentrations of minerals in samples were determined using induction 
coupled optical emission spectrometry and the results also were compared to values of FDA and 
WHO for children, adolescents, pregnancy and female. Comparative results showed that 
according to UL, the elements Na, P, Cu, Fe, Mn and Zn in Synadenium grantii leaves does not 
represent a risk of adverse health effects. The concentration of Mo is below of limit set by UL 
only children (4-8 years), adolescent, pregnancy and female. Leaves of these plants accumulate 
Cr above limit of FAO. The concentration of Ni is high and can be harmful as it exceeds the UL 
per day. The content of Mo is above the UL for tolerable intake level for children aged 1-3 years. 
The value Cd obtained is above the guidelines established by the WHO. For elements such as 
potassium, cadmium, chromium, silicon, cobalt and aluminum, the present study showed that 
there are gaps regarding knowledge of the levels in which nutrients can be ingested (UL), 
especially for children, adolescents and pregnancy and female.  
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INTRODUCTION 
 

Minerals are present in different forms in the nature and are 
recognized as essential components of certain metabolic 
processes in the acid-base equilibrium of the human body, 
animals and plants. Some medicinal plants have therapeutic 
properties and are nutritionally important because of their high 
contents of minerals (Preedy et al, 2011). According to the 
World Health Organization (WHO, 2005), in the Africa up to 
90% and in India 70% of the population depend on medicinal 
plants as the only way of access to basic health care.  

 
 
 
 

In China, around 40% of all health care delivered and in the 
United States, in 2007, about 38% of adults and 12% of 
children were using some form of traditional medicine (Ernst 
et al, 2005; Barnes et al, 2008).  In fact, people use medicinal 
plants as remedies due to the high cost of manufactured drugs, 
as well as the dissatisfaction with traditional medicine care and 
difficulties to access the health public system (Canter et al, 
2004).  In recent years, several authors in different countries 
have focused their study on the concentration levels of traces 
and toxic elements that cause health problems due to the 
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prolonged ingestion or overdose of some species of medicinal 
plants. Their results were compared with permissible limits 
values of mineral concentration established by FAO/WHO in 
edible plants or others species of plants (Aziz et al, 2016; 
Dastagir et al, 2014; Jabeen et al, 2010). Research involving 
the quantification of mineral concentration in medicinal plants 
was carried out in Brazil and compared to FAO/WHO values, 
and daily recommendations of ingestion (Souza et al, 2017). 
As well as India (De, 2016), Brazilian biodiversity has 
underexploited medicinal plants which have a promising 
economic role to local population and pharmaceutical 
industries, such as Synadenium grantii Hook F. 
(Euphorbiaceae). This is a small tree native to East Central 
Africa and called African Milk Bush, erect, richly branched 
from near the base and in its habitat will reach up to 5 m in 
height. In Brazil in the hot tropical climate with low rainfall, 
these medicinal plants species grows in the fields and urban 
area. The leaves are greenish,  margins entire or finely toothed 
towards the apex, more or less spirally arranged, 10-15 cm 
long and 8-12 cm wide sessile or gradually tapering from 
above the middle into a short on both sides, cordate at the base 
and narrowly pointed at the apex, and coarsely toothed, it has 
short petioles and dark red flowers (Willis, 1997). 
 
In folk medicine, the latex of the stem, leaves and flowers of S. 
grantii are used for the treatments of neoplasic diseases and 
gastric disorders such as peptic ulcers and gastritis inflammatory. 
However, toxicity and anti-ulcer activity were also tested in rats, 
where the data indicate that S. grantii latex present gastric 
protection, and showed low toxicity when dilute in water (Costa 
et al, 2012). The cytotoxicity as well as the antiparasitic 
activity of the chloroform extract was performed and proved to 
be active (Hassan et al, 2012). Antioxidant properties showed 
that biological activities may be associated with the presence 
of flavonoids and terpenes (Munhoz et al, 2014). In Brazil, the 
Board Resolution Collegiate (RDC) nº 10/2010 provides a list of 
plant species of several species - selected according to its 
traditional use and methods of use as well the quantities to be 
eaten (Brasil, 2010). However, some species of Brazilian 
medicinal plants are not included in this list. Precautions are 
indispensable when larger amounts of the products are consumed 
by children, adolescents and pregnant woman during long-term 
therapy.  
 
In our previous studies, the concentration of micro- and 
macronutrients in the leaves were determined using 
inductively coupled plasma optical emission spectrometry 
(ICP-OES), considering selected wavelengths for the detection 
of each element. As results, in the leaves of S. grantii the 
content of magnesium (Mg) was reportedly higher than the 
permissible levels recommended  by tolerable upper intake 
level for adults  and Ni, Cu, Cr, Cd above the limit above the 
permissible limit set by WHO and FAO (Souza et al, 2017). 
There are no comparative studies of macro and micronutrients 
concentration values obtained in the leaves of S. grantii with 
tolerable upper intake level limits for children, adolescents, 
pregnant women and female. This plant is used in the 
treatment of diseases by people that living in Campo Grande, 
State of Mato Grosso do Sul, Brazil. The constituents of some 
species of medicinal plants can often pose a risk children, 
adolescents, pregnant women and female when consumed in 
large quantities.  According the WHO, children are more 
vulnerable than adults to environmental risks (WHO, 2010). 
Studies on the continued use of medicinal plants during 
pregnancy and lactating, show various adverse effects, such as 

teratogenic, embryotoxic and abortive effects, exposing these 
women, their fetus and babies to health unknown risks 
(Macías-Peacok et al, 2009). According the dietary reference 
intake (DRI), the reference values include both recommended 
intakes and tolerable upper intake levels (ULs) for all age and 
sex group. The ULs are defined as the highest level of daily 
nutrients intake that is likely to pose no risk of adverse health 
to almost all individuals (Otten et al, 2006).  This is the first 
study reporting of concentrations of macro- and micronutrients 
in S. grantii leaves compared with tolerable upper intake levels 
values for children, adolescents, pregnant woman and female. 
This work is an extension of paper published in ref. (Souza et 
al, 2017) in which macro- and micronutrients in S. grantii 
leaves were obtained by inductively coupled plasma optical 
emission spectrometry (ICP-OES) and compared with levels 
recommended by tolerable upper intake level for adults. 
 

MATERIALS AND METHODS 
 
Sample collection 
 
Sample of Synadenium grantii leaves was collected in Campo 
Grande, State of Mato Grosso do Sul, Brazil. The sample was 
identified by Fábia Alves and deposited (No 53971) in the 
herbarium of the Federal University of Mato Grosso do Sul 
(UFMS), Brazil. Details on sample collection are giving in ref. 
(Souza et al, 2017). 
 
Sample preparation and digestion procedure of the 
Synadenium grantii leaves  
 
All recipient as the vessels and flasks were cleaned with HNO3 
and with Milli-Q water. The Synadenium grantii leaves were 
washed with deionized water and then allowed to sundry in the 
oven dried at the temperature of 45±5 °C for 24 hours. The 
dried samples were then ground with a manual grinder into 
powder and sieve to get very fine powder. Digestions 
procedure of the S. grantii leaves in triplicate were prepared 
with mixture of 0.5 g sample plus 5 mL HNO3 (65% Merck) 
and 3 mL H2O2 (35%, Merck). Subsequently, the samples were 
placed on digestion vessels of the microwave digestion 
equipment (Speed wave Berghof, Germany). After digestion, 
samples were diluted to 100 mL with ultrapure water. Since 
the final acid concentration of the samples was quite high (4% 
HNO3). After all procedure acid digestion procedure the 
samples can be introduced into the ICP-OES in liquid form. 
 
Elemental analysis by ICP-OES technique 
 
The contents of macronutrients (K, Na, P) and micronutrients 
(Cr, Cu, Fe, Mn, Mo, Zn, Si, Ni, Co, Cd, Al) in Synadenium 
grantii leaves were detected by ICP-OES (Thermo Scientific – 
iCAP 6000 Series). The concentrations of each elements in 
leaves samples were determined using a corresponding 
standard calibration curves obtained by using a standard 
multielement solution with 100 mg L-1 of Co, Fe, Mn, Ni, Al, 
Cd, Cr, Mo and standard solution with 1000 mg L-1 of Cu, Zn 
(both from Sigma Aldrich®, WI, USA). We considering in our 
work the instrumentation and Techniques in Inductively 
Coupled Plasma Optical Emission Spectroscopy (Boss and 
Fredeen, 2004). Conditions of ICP-OES were optimized 
according to Table 1. As in our other manuscript (Souza et al, 
2017), the methodology was adopted according to the 
experimental results of published (Mermet and Poussel, 1995; 
Trevisan and Nóbrega, 2007).  
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Table 1. The operating parameters of determination  
of elements by ICP-OES 

 
Elements Emission line (nm)* Correlation 

K 766.490 0.9136 
Na 589.592 0.7941 
P 178.284 0.9988 
Cr 267.716 0.9993 
Cu 327.396 0.9962 
Fe 259.940 0.8722 
Mn 259.373 0.9968 
Mo 202.030 0.9977 
Zn 206.200 0.9957 
Si 212.412 0.9987 
Ni 231.647 0.9890 
Co 228.616 0.9999 
Cd 226.502 0.9970 
Al 308.215 0.9763 

                  *Date published in Souza et al (2017). 

 
Regarding the limit of detection (LOD) in ICP-OES, the 
concept of concentration equivalent to the background signal 
(BEC) was used (Thonsen et al. 2003). The operating 
conditions employed for ICP-OES determination were 1150W 
RF power, 12 L min-1 plasma flow, 0.5 L min-1 auxiliary flow, 
0.8 L min-1 nebulizer flow, and 1.5 mL min-1 sample uptake 
rate. Analysis was performed in both the radial and axial mode 
depending on the element and matrix, while 2-point 
background correction and 3 replicates were used to measure 
the analytical signal. The emission intensities were obtained 
for the most sensitive lines free of spectral interference. The 
computers and scientific iTEVA software were used as 
instruments control of the ICP-OES. Thus, iTEva software to 
construct these curves for quantitation of the elements in the 
sample. In our case, calibration (standard) curves are generally 
linear over four orders of magnitude in ICP-OES, it is 
necessary to measure only one or two standard solutions, plus 
a blank solution, to calibrate the ICP-OES instrument. The 
concentration values obtained from the samples must be within 
the range of this standard curve. The standard curve should 
cover the entire range of expected concentrations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comparative criteria: Nutrient recommendations 
 

The concentration of micro- and macronutrients in the 
Synadenium grantii leaves were compared to the limit 
specification of the tolerable upper intake levels (ULs) for 

children, adolescents and pregnant women and female. The 
Tolerable Upper Intake Level (UL) is based on a process for 
assessing the risk of adverse effects of nutrients (Dietary 
Reference Intakes DRI) (Otten et al, 2006). In the absence of 
established data on UL, some values for the concentrations of 
macroelements and microelements in this manuscript are 
compared with the permissible limits set by the Food and 
Agriculture Organization (FAO) and the World Health 
Organization (WHO) or with evidence from published fruit 
results. 
 

RESULTS AND DISCUSSION 
 

The concentration of the elements determined in the 
Synadenium grantii leaves collected in Campo Grande - MS 
are shown in Table 2. Concentration of the macronutrients in 
the S. grantii decreases in the order of: K > Na > P, while 
those micronutrients were in the order of: Si > Al >Fe > Zn > 
Ni > Co > Mn > Cu > Mo > Cr > Cd. The results and 
discussions on the concentration of each element obtained in S. 
grantii leaves in this manuscript are presented in mg/100 g 
according to Table 2. 
 

Potassium (K) 
 

According to the data in Table 2, the content of K was 1,364 
mg/100 g.  The UL for potassium in children, adolescents, 
female and pregnant women has not been established. 
Potassium is an essential macronutrient for a human, the body  
excrete excess potassium via the urine when consumption 
exceeds needs (Young, 2001; Rabelink et al, 1990), and there 
have been no reports of toxicity of potassium from 
consumption in food or medicinal plants.Therefore, this does 
not represent a risk of adverse health effects for children, 
adolescents, female and pregnant woman. 
 

Sodium (Na) 
 

In Table 2, the concentrations of Na obtained in the Synadenium 
grantii leaves have below values than those established by UL 
values for consuming sodium in children, adolescents and 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
pregnant woman and female (1,500-2,300 mg/day).  The Na 
concentration found in our work is below the values stipulated by 
the WHO (2 g/day in adults and should be adjusted for children 
for children relative to those of adults) (WHO, 2012).  

Table 2. Elemental concentration (mg/100g) of macro and microelements in the leaves of the Synadenium grantii Hook used as 
medicinal plant in the Brazil compared to Recommended Dietary Allowances/Adequate Intake and values tolerable upper intake 

level (UL) for children, adolescents, pregnant and female 
 

Elements Synadenium
grantii*    
mg/100g 

Childre
n 1-3 y 
mg/day 

Children 4-
8 y mg/day 

Adolescen
ts 9-13 y 
mg/day 

Adolescents
14-18 y 
mg/day 

Pregnancy 
19-30 y 
mg/day 

Pregnancy 
31-50 y 
mg/day 

Female 
19-30 y 
mg/day 

Female   
31-50 y 
mg/day 

Macronutrients 
K 1,364 ND ND ND ND ND ND ND ND 
Na 63.833 1,500 1,900 2,200 2,300 2,300 2,300 2,300 2,300 
P 50.94 3,000 3,000 4,000 4,000 3,500 3,500 4,000 4,000 

Micronutrients 
Cr 0.489 ND ND ND ND ND ND ND ND 
Cu 0.910 1 3 5 8 10 10 10 10 
Fe 8.345 40 40 40 45 45 45 45 45 
Mn 1.047 2 3 6 9 11 11 11 11 
Mo 0.522 0.3 0.6 1.1 1.7 2.0 2.0 2.0 2.0 
Zn 3.621 7 12 23 34 40 40 40 40 
Si 23.524 ND ND ND ND ND ND ND ND 
Ni 1.951 0.2 0.3 0.6 1.0 1.0 1.0 1.0 1.0 
Co 1.723 ND ND ND ND ND ND ND ND 
Cd 0.044 ND ND ND ND ND ND ND ND 
Al 13.498 ND ND ND ND ND ND ND ND 

ND - Not determinable. 
*Date published in Souza et al (2017). 
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Therefore, this plant does not represent a risk of adverse health 
effects for children, adolescents, pregnant women and female. 
 
Phosphorus (P) 
 
In Table 2, the concentration of P detected in Synadenium 
grantii leaves was 50.94 mg/100 g. The phosphorus level 
determined in the present study (50.94 mg/100 g) is below the 
UL for consuming P in children (3,000 mg/day), adolescents 
(4,000 mg/100 g), pregnant woman (3,500 mg/day) and female 
(4,000 mg/day). Therefore, this does not represent a risk of 
adverse health effects for children, adolescents, pregnant women 
and female. 
 
Chromium (Cr) 
 
The content of Cr observed in Synadenium grantii leaves was 
0.489 mg/100 g (Table 2). The limits have not yet been 
established by UL for chromium for children, adolescents, 
pregnancy and female. There are insufficient data to establish 
a safe upper limit for chromium intake. In addition, special 
care should be taken with respect to the ingestion of plant in 
large quantities, as there are no limits established by Brazilian 
government on intake of this plant. On the other hand, the 
tolerable limit set by FAO/WHO (1984) for Cr in edible plants 
is 0.002 g/100 g (FAO/WHO, 1984). From comparison, 
concentration of Cr in the S. grantii leaves with those proposed 
by FAO/WHO (1984) it is found that this plant accumulates Cr 
above limit of FAO/WHO; therefore, the consumption should 
be limited in order to not cause any adverse effects. 
Information on beneficial effects of chromium and its use in 
dietary are controversial. According studies, the moderate 
uptake of chromium (III) through dietary supplements poses 
no risk (Eastmond et al, 2008). However, hexavalent 
chromium is very toxic and mutagenic when inhaled. The 
hexavalent chromium compounds is more toxic than the 
trivalent chromium compounds when both are administered by 
the oral route (Katz and Salem, 1992). 
 
Copper (Cu) 
 
In Table 2, the concentration of Cu in Synadenium grantii 
leaves was 0.910 mg/ 100 g. From comparison of the 
concentration of Cu in S. grantii with those proposed by the UL 
for consuming Cu in children (1.0-3.0 mg/day), adolescents (5.0-
8.0 mg/100 g), pregnant woman and female (10.0 mg/day), it can 
be concluded that the concentration of Cu are below the 
tolerable upper intake level and does not represent a risk of 
adverse health effects for children, adolescents, pregnant women 
and female. However the continued use of this plant could 
cause toxicity. In fact, there cases are related to high exposure 
to copper due to animal milk stored or heated in copper or 
copper alloy containers, causing chronic copper toxicity 
include Indian childhood cirrhosis and Tyrolean infantile 
cirrhosis (Pandit and Bhave, 1996; Müller et al, 1996).  
 

Iron (Fe) 
 
The iron level in Table 2 (8.345 mg/100 g) is below the UL for 
the consumption of Fe in children (40 mg/day), adolescents (40-
45 mg/100 g), pregnant woman and female (45 mg/day). From 
this comparison of the concentration of iron in Synadenium 
grantii leaves with those proposed by UL, it is concluded that S. 
grantti leaves does not represent a risk of adverse health effects 
for children, adolescents, pregnant woman and female.  

However, sufficient data to define a safe lower limit for toxic 
iron ingestions are not available. As little as 20 mg/ kg of 
elemental iron has caused toxicity in children, whereas 
ingestions of more than 50 mg/ kg often produce toxic effects 
(Fleisher and Ludwig, 2010). In fact, for medicinal plants the 
WHO (2005) limits not yet been established for Fe, as well as 
in Brazil, there are no data on limitation of the concentration 
iron in medicinal plants. 
 
Manganese (Mn) 
 
In Table 2, the concentration of Mn in Synadenium grantii 
leaves was 1.047 mg/100 g. For all age ranges presented in 
Table 2, the Mn levels for children (2-3 mg/100 g), adolescents 
(6-9 mg/100g), pregnancy and female (11 mg/100g) were below 
the UL values. Therefore, the consumption of one portion of S. 
grantii does not confer a risk of adverse effects. According to 
study on magnesium metabolism in health and disease, 
magnesium from food does not pose a health risk in healthy 
individuals, however, high doses of magnesium from dietary 
supplements or medications often result in diarrhea (Musso, 
2009). 
 
Molybdenum (Mo) 
 
The content of Mo observed in the leaves of Synadenium 
grantii was 0.522 mg/100 g (Table 2), which is above the UL 
for tolerable intake level for children aged 1-3 years (0.3 mg / 
day), and below the UL for consuming Mo in children aged 4-8 
years (0.6 mg/day), and adolescents (1.1-1.7 mg/day), pregnancy 
and female (2 mg/day). Level of daily nutrient intake that is 
likely to posse no risk of adverse effects for adolescents, 
pregnancy and female could cause toxicity in children when 
ingested in grant quantities. Researches of the consumption 
medicinal plants containing molybdenum as a mode of 
treatment of variety of ailments in folk cultures are scarce in 
the Brazilian literature and those of other countries. However, 
the toxicity of molybdenum compounds is low in humans. In 
addition, there only one report of acute toxicity related to 
molybdenum from a dietary supplement (Momcilovic, 1999). 
 
Zinc (Zn)  
 
The content of zinc in Synadenium grantii leaves fruits was 
3.621 mg/100 g (Table 2). For all age ranges presented in 
Table 2, the zinc level (3.621 mg/100 g) is below the UL for the 
consumption of Zn in children (7-12 mg/day), adolescents (23-34 
mg/100 g), pregnancy and female (40 mg/day). There are no 
limits of zinc concentration in medicinal plants by Brazil and 
World Health organization (WHO, 2005). However, 
manifestations of overt toxicity symptoms will occur with 
extremely high zinc intakes (Fosmire,1990). 
 
Silicon (Si) 
 
According to data in Table 2, the Si content found in 
Synadenium grantii leaves was 23.524 mg/100 g. Safe UL 
values were not established for silicon in humans. In the recent 
studies Korean, a mean intake of 37.5 ± 22.2 mg/day showed a 
positive relationship between dietary silicon intake from 
vegetables and the bone formation of young adult males with 
aged 19–25. (Choi and Kim, 2017). In addition, Korean data 
are in the same range as the mean estimated silicon intakes in 
the British data, which are estimated to be 20 and 50 mg 
silicon/day (Bellia et al, 1994).  

  13974                                 Igor Domingos de Souza et al. Comparative study of the composition of the macro- and micro-nutrients in the leaves of 
                          synadenium grantii hook with the tolerable upper intake levels for children, adolescents, pregnant woman and female 



Dietary intake of Si between 140-204 mg/day have been 
reported in China and India where plant-based foods may form 
a more predominant part of the diet (Chen et al, 1994). In 
Finland, intake in children (27 mg/day) is closest to adults (29 
mg/day) (Kinrade et al, 1999). The concentration of silicon 
obtained in the S. grantii is within the stipulated range of 
values by other countries. We can not concluded that the 
concentration of Si obtained in our work not represent a risk of 
adverse health effects for children, adolescents, pregnant 
women and female. 
 
Nickel (Ni) 
 
The content of Ni observed in the leaves of Synadenium 
grantii was 1.951 mg/100 g (Table 2), which is above the UL 
for tolerable intake level for children aged 1-3 years (0.2 mg 
/day), children aged 4-8 years (0.3 mg/day), adolescents (0.6-1.0 
mg/day), pregnancy and female (1.0 mg/day). The permissible 
limits of nickel for medicinal plants have not yet been set by 
WHO.  From the values of UL, we conclude that the leaves are 
not safe for consumption; due to the continued use of this plant 
could cause toxicity. Nickel not destroyed in the body, it is e 
excreted in the urine and feces. However, the acute lethality of 
nickel following oral exposure is dependent upon the chemical 
form of nickel (Goyer, 1991). 
 
Cobalt (Co) 
 
According to data in Table 2, the content ofCowas1.723 
mg/100 g in Synadenium grantii leaves. The limits have not 
yet been established for the cobalt UL for the studied 
populations. There is no set limit by WHO or Brazil for cobalt 
concentration in medicinal plant. According to ref. ATSDR 
(2004), children may be affected by cobalt the same ways as 
adults (he average person consumes about 11 micrograms of 
cobalt a day in their diet). However, high-dose cobalt can 
cause vomiting, nausea, damage to the thyroid and heart 
problems ATSDR (2004).  
 
Cadmium (Cd) 
The content of Cd observed Synadenium grantii leaves was 
0.044 mg/100g (Table 2). There is not tolerable upper intake 
level (UL) for consuming of cadmium in children, adolescents, 
pregnancy and female. However, in some countries and set by 
WHO, for medicinal plants the permissible limit for cadmium 
is 0.03 mg/100g and 0.006 mg/day in finished herbal products 
(WHO, 2005). The value cadmium obtained in our work is 
above the guidelines established by the WHO and other 
countries as Chine, Thailand and Canada (WHO, 2005). 
Cadmium causes acute and chronic poisoning (Hayes, 1997). 
In 2010, for cadmium the Joint FAO/WHO Expert Committee 
on Food Additives (JECFA) set a provisional tolerable 
monthly intake of 25 µg/kg body weight which is in the range 
of the previously set provisional tolerable weekly intake 
(PTWI) of 7 µg/kg body weight (FAO/WHO, 2010). 
 
Aluminum (Al) 
 
The amount of Al concentration in the leaves of Synadenium 
grantii analyzed was 13.498 mg/100 g. There is not tolerable 
upper intake level (UL) for consuming of Al in children, 
adolescents, pregnancy and female. According to Department 
of Agriculture (USDA) Nationwide Food Consumption 
Survey, the estimated daily aluminum intakes 0.12 mg 
Al/kg/day for adult males and females (ATSDR, 2008). 

There are very few data on oral aluminum bioavailability from 
foods, or beverages other than water (Krewski et al, 2007). All 
metals can cause disease through excess. Children are 
regularly exposed to much higher amounts of Al from vaccines 
than adults (Tomljenovic and Shaw, 2012). In addition, bone 
disease has also been seen in children taking some medicines 
containing aluminum (ATSDR, 2008). 
 

Conclusion 
 
New information on the concentration of macro- and 
micronutrients in the Synadenium grantii leaves were obtained 
and compared with the recommended values for children, 
adolescents, pregnancy and female. The new information on 
micro- and macronutrients in S. grantii leaves could helpful to 
determined the dosage to be given to patients considering 
elemental contents and concentrations. According to UL, the 
elements Na, P, Cu, Fe, Mn and Zn in S. grantii leaves does not 
represent a risk of adverse health effects for children, 
adolescents, pregnant women and female. The concentration of 
Mo is below of limit set by UL only children (4-8 years), 
adolescent, pregnancy and female. Present study showed that 
the S. grantii leaves accumulate Cr above limit of FAO. The 
concentration of Ni is high and can be harmful as it exceeds 
the UL per day. The content of Mo observed in the leaves of S. 
grantii is above the UL for tolerable intake level for children 
aged 1-3 years. The value cadmium obtained in our work is 
above the guidelines established by the FAO and WHO. 
Therefore, larger amounts of the products consumed in the 
long term should be avoided by children, adolescents, 
pregnancy and female. For elements such as potassium, 
cadmium, chromium, silicon, cobalt and aluminum, the present 
study showed that there are gaps regarding knowledge of the 
levels in which nutrients can be ingested (UL), especially for 
children, adolescents and pregnancy and female.  Finally, the 
toxicity of these macro- and micronutrients would depend on 
their concentration in the plant from which they have been 
derived. Moreover, some of the elements in these medicinal 
plants have very important role in health as the presence of Ca, 
Mg, Fe and Zn indicates their ability to keep the healthy 
immune system. 
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