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Abstract 
 

In this study proximate and mineral composition of Rosa hybrida (cvs. Kardinal, Anjleeq and Maria shever) flowers 
were investigated. Minerals such as Fe, Mn, Zn, Cu, Pb, Ca, Cr, Ni, Mg, and Co were analyzed by atomic absorption 
spectrophotometer (AAS) whereas Na, K and Li were analyzed by Flame Emission Spectrometry. All varieties contained 
high amount of Na, K, Li, Cu, Ca, and Ni while Fe, Mn, Zn, Pb, Mg, and Co were found in low concentrations. All these 
metals were also analyzed in soil. The amount of metals present in the plant materials and soil were found strongly linked. 
All materials were high in moisture (21.42-23.42%), crude lipid (30.56-36.10%), carbohydrate (35.63-40.30%) and tannin 
(6.3-17.89 g/100g) contents while low in ash (5.9-6.6%) and crude protein (0.12-0.31%). This work attempts to contribute to 
knowledge of the nutritional properties of these flowers. 

 
Introduction 
 

Numerous health problems are narrated to diets. 
Many biochemical processes depend on micro nutrients 
and sufficient intake of micronutrients relates to the 
prevention of deficiency diseases (Kumari et al., 2004). In 
many developing countries malnutrition is a major 
problem. One third population of world affected by iron 
deficiency which cause anemia. Minerals are necessary 
for life of living organisms which activate hormones 
enzyme, and many other organic molecules that 
contribute in growth, maintenance and function of life 
processes. Minerals cannot be synthesized by body and 
must be taken from vegetables, plants, and mineral rich 
water (Prasad, 1998). Minerals play vital role in the 
function, effectiveness and absorption of certain vitamins. 
Calcium, copper, chromium, magnesium, selenium, zinc 
and sodium are vital minerals in nutritional intravenous 
therapy (Anon., 2006). 

Minerals are vital part of plants and animals, 
performing different functions and are utilized in the 
preparation of protein, chlorophyll and phosphates, 
component of DNA and RNA and energy carrying 
coenzyme such as ATP (Pezzuto, 1996). Mineral 
composition of plants plays an imperative role in the 
plants medicinal values and their therapeutic effects on 
disease and health are well attributed (Kaneez et al., 
2001). With the increased awareness of the crucial role of 
phytochemicals in human health, there is a revival of 
interest in the use of plants as source for conventional and 
complementary therapies (Choudhary & Rehman, 2002). 
A number of nutritionally important minerals and their 
bioavailability in plants has been a subject of numerous 
studies (Yesilada & Gurbuz, 2003). This has prompted the 
need to study the mineral composition of more and more 
edible and medicinal plants which could be used as a 
viable source of minerals. In this regard, present research 
was under taken to evaluate mineral content and 
proximate composition of medicinally important Rosa 
hybrida (cvs. Kardinal, Anjleeq and Maria shever) 
flowers. 

Materials and Methods 
 
Collection of material: Authentic samples of flowers of 
Rosa hybrida cvs. Kardinal, Anjleeq, Maria Shever 
flowers and soil were collected from Greenhouses of Rose 
Project, Institute of Horticultural Sciences, University of 
Agriculture Faisalabad, Pakistan. Each bed contained 10 
plants and 3 flowers were collected from each plant 
randomly for each salinity level. Samples of Rosa hybrida 
cvs. Kardinal, Anjleeq and Maria Shever flowers were 
dried in an electrical oven (~105oC) to constant weight. 
The dried samples were ground to fine powder. The 
ground samples were stored in polyethylene bags. Three 
samples of soil were also collected for each salinity level 
and then mixed for analysis. 
 
Reagents: Authentic standards of Na, K, Mn Li, Zn, Fe, 
Cu, Pb, Ca, Ni, Mg, Cr and Co were purchased from 
Fluka chemicals. All the chemicals and reagents used 
were of analytical grade and obtained from E. Merck. 
Acid washed glassware and deionized water was used 
throughout the analysis. 
 
Digestion of samples: The homogenous soil samples to a 
depth of 6 inches from the surface using a spade were 
collected in a clean bucket. The samples were oven dried 
till constant weight at 70 ± 1°C. Triplicate sets of 1g of 
each flower/soil samples were weighed in separate 
beakers and treated with 10mL concentrated nitric acid to 
oxidize the organic material. The flasks were covered 
with the watch glasses and heated to reflux on an electric 
hot plate at 80-100°C. After heating for one hour, the 
contents of flasks were treated with additional 5mL of 
nitric acid, following by 2mL of 30% hydrogen peroxide, 
and heating at gentle, reflux was continued for another 
hour. The watch glasses were removed from top of the 
flasks and heating was continued until the volume of 
contents was reduced to semi dried. The contents of the 
flasks were cooled, diluted and then filtered the solution 
twice through Whattman No. 42 filters paper into 
volumetric flasks and made up to volume of 50mL with 
distilled  water. The blank assay was also run with 
samples (Leterme et al., 2006).   
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Determination of mineral contents: Na, K and Li were 
determined using flame photometric analysis (Anon., 
1990) (410 Sherwood flame photometer). Fe, Mn, Cu, Zn, 
Pb, Ca, Cr, Ni, Mg, and Co were analyzed by atomic 
absorption spectrometry (Perkin Elmer, AAnalyst 300). 
All mineral elements were determined by adopting the 
method described by (Kaneez et al., 2001). All samples 
were analyzed in triplicate to ensure reproducibility. The 
water soluble minerals were determined as they can be 
taken up by plants. The total quantities of all metals were 
determined irrespective of their oxidation states. 
 
Proximate composition: The percentage moisture, 
ash, crude protein, crude lipid and carbohydrates of the 
Rosa hybrida cvs Kardinal, Anjleeq and Maria shever 
flowers were determined using the (Anon., 1990). 

Tannin was estimated by the method described by 
(Macrae et al., 1993).  
 
Statistical analysis: Three independent values for each 
variable were obtained and then calculated the standard 
deviation and mean except for total carbohydrate, which 
was simply obtained by difference. 
 
Results and Discussion 
 

The results of present study are shown in Tables 1-
3. The concentration of Na in Rosa hybrida cv Kardinal, 
Anjleeq and Maria shever flowers were found in the range 
between 99.54–159.39 mg/kg. The highest levels of Na 
were found in Kardinal and lowest Anjleeq flowers. The 
concentration of Na was 312.25 mg/kg in soil. 

 
Table 1. The content of minerals (Mean ± SD) in soil and Rosa hybrida cvs. Kardinal,  

Anjleeq and Maria Shever flowers. 

Sample Na  
(mg/kg) 

K  
(mg/kg) 

Li  
(mg/kg) 

Fe  
(mg/kg) 

Mn  
(mg/kg) 

Zn 
(mg/kg) 

Cu 
 (mg/kg) 

Kardinal 159.39 ±  0.45 224.48 ± 0.22 83.52 ± 0.33 69.23 ± 0.21 44.55 ± 0.36 47.14 ± 0.94 26.04 ± 0.23 
Anjleeq 99.54 ± 0.98 203.3 ± 0.76 41.70 ± 0.45 40.7 ± 0.38 49.65 ± 0.78 44.50 ± 0.34 21.5 ± 0.05 

Maria shever 133.20 ± 0.24 210.0 ± 0.95 27.80 ± 0.78 55.5 ± 0.57 53.25 ± 0.93 24.06 ± 0.45 29.55 ± 0.04 
Soil 312.25 ± 0.71 565.71 ± 2.35 391.86 ± 0.83 86.88 ± 0.56 57.25 ± 0.9 50.11 ± 0.69 76.50 ± 0.39 

 
Table 2. The content of   minerals (Mean ± SD)   in soil and Rosa hybrida cvs. Kardinal,  

Anjleeq and Maria Shever flowers. 

Varieties Pb  
(mg/kg) 

Ca  
(mg/kg) 

Cr  
(mg/kg) 

Ni  
(mg/kg) 

Mg  
(mg/kg) 

Co  
(mg/kg) 

Kardinal 19.55 ± 0.55 415.35 ±  0.32 71.53 ±   0.51 85.75 ± 0.39 136.05 ± 0.25 35.52 ± 0.38 
Anjleeq 24.06 ± 0.46 458.65 ± 0.57 50.55 ± 0.37 119.15 ± 1.24 138.55 ± 0.24 60.53 ± 1.21 

Maria shever 17.02 ± 0.02 486.6 ± 0.49 35.65 ± 0.35 56.75 ± 0.99 141.7 ± 0.41 37.0 ± 0.99 
Soil 27.52 ± 0.31 563.27 ± 0.98 79.81 ± 0.83 127.36 ± 1.71 153.24 ± 0.71 63.34 ± 1.07 

 
Table 3. Proximate composition (Mean ± SD)   of Rosa hybrida cvs. Kardinal, Anjleeq and Maria Shever flowers. 

Varieties Percent moisture 
contents 

Percent ash 
contents 

Percent crude 
protein 

Tannin 
 g/100g 

Percent lipid 
contents 

Percent 
carbohydrates

Kardinal 22.42 ± 0.24 6.32 ± 0.22 0.3125 ± 0.08 17.892 ± 0.36 30.66 ± 0.51 40.30 
Anjleeq 21.42 ± 0.21 6.65 ± 0.27 0.250 ± 0.16 13.06 ± 0.23 36.10 ± 0.42 35.63 

Maria shever 23.42 ± 0.14 5.91 ± 0.32 0.1250 ± 0.23 6.03 ± 0.36 30. 56 ± 0.41 39.995 
 

For proper growth and completion of the life cycle, 
plants must acquire not only macronutrients, but also 
essential micronutrients. Plants have highly specific 
mechanisms to take up, translocate, and store these 
nutrients (Akalin & Alpinar, 1994; Blaylock & Huang 
1999). The higher Na contents in Rosa hybrida varieties 
clearly suggested that these varieties have efficient uptake 
system for Na ions. Na regulates the volume of blood and 
maintains the balance of fluid and pressure inside and 
outside the body cell. Minimum and Maximum levels of 
K were found in Maria shever and Kardinal flowers. The 
highest content of K was 224.48 mg/kg while the lowest 
was 210.05 mg/kg. K concentration in the soil was much 
higher in comparison to Na concentration. It was found to 

be 565.71 mg/Kg. Potassium helps plants in Turgot 
pressure, maintenance stomatal control and charge 
balance across root membranes during selective ion 
uptake. K is an important for reducing blood pressure and 
also increasing blood circulation, as well as preventive aid 
on general heart health in human. The metal uptake 
mechanism is very selective, plants preferentially uptake 
some ions over others.  Li content was determined to be 
27.80 mg/kg in Maria shever and 83.52 mg/kg in Kardinal 
flowers. The soil was found to have 391.86 mg/kg of Li. 
Membrane transporters properties and structures are 
responsible in ion uptake selectivity. These 
characteristics allow transporters to recognize, bind, and 
mediate the trans-membrane transport of specific ions. 
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Li is an essential element with many beneficial medicinal 
properties. Li is used effectively in manic depressive 
disorders treatment (Macrae et al., 1993). Minimum and 
Maximum values of Fe were 40.70 and 69.23 mg/kg. The 
highest and lowest levels of Fe were found in Kardinal 
and Anjleeq flowers. The total Fe content of the soil was 
86.88 mg/kg. Adewusi et al., (1999) estimated the mineral 
contents in processed cassava products. Mg, Fe, Ca, and 
Zn were present in considerable amounts.  

The highest content of Mn was 53.25 mg/kg in Maria 
shever, whereas the lowest Mn content was 44.55 mg/kg 
in Kardinal flowers. Mn is an antioxidant nutrient, 
important in energu production, amino acids breakdown 
and necessary in metabolism of vitamin E and vitamin B. 
Its amount in soil was found to be 57.25 mg/kg. Mn 
deficiency symptoms may result in dizziness, paralysis, 
loss of hearing, digestive problems, blindness and 
deafness in infants (Boyd & Martens, 1994). Zn levels 
were determined to be 24.06 mg/kg in Maria shever and 
47.14 mg/kg in Kardinal flowers. Growth control 
hormones and protein synthesis in plants is regulated by 
zinc. Among the essential elements determined in the 
present study Zn level was found to be lowest in the soil 
sample. Zn concentration in the soil was 50.11 mg/kg. 
Barminas et al., (1999) studied the mineral composition of 
non conventional leafy vegetables. Zn content was highest 
in M. oleifera, Adansonia digitata and Cassia tora leaves. 
In this study, the highest Cu content was 29.55 mg/kg in 
Maria shever and the lowest was 21.52 mg/kg in Anjleeq 
flowers. Copper found mostly in the chloroplasts of 
leaves is an important enzyme activator. Cu plays an 
important role in enzymatic catalysis and is crucial to 
virtually all biochemical and physiological process for 
animal and human life (Pollard & Baker, 1997).  

The amount of Cu present in the soil was 76.50 
mg/kg. Metals as Mn, Zn, Ni, and Cu are essential 
micronutrients. Non-accumulator plants, does not 
accumulate these metals in excess of their metabolic 
needs (<10ppm). In contrast, metal hyper-accumulator 
plants can accumulate thousand of ppm of these metals 
(Reeves & Baker, 1999; Barminas et al., 1999). The Pb 
concentration was high in Anjleeq and ranged from 
17.0-24.06 mg/kg. The amount of Pb was mg/kg in the 
soil. Lead is a toxic element accumulates in certain 
organic tissues of plants due to its complex formation 
with organic matter in the soil.In many plants Pb 
accumulate in roots, but Lead translocation to shoot is 
very low (Donsbachand & Ayne, 1982). Ca contents 
were between 415.35-486.6 mg/kg. Calcium ions were 
most abundant in the soil samples. The amount of 
calcium ions per kg of soil was found to be 563.27 mg. 
Calcium is used by plants to build their cell walls. The 
highest Ca content was found in Maria shever flowers. 
Ca helps in transporting of long chain fatty acid which 
helps in preventing of heart diseases, high blood 
pressure and assist bone and teeth development (Soylaka 
et al., 2005; Proctor, 2003). The free movement of metal 
ions across the cellular membranes, which are lipophilic 
structures, is restricted due to their charge (Akalin & 
Alpinar, 1994). Cr concentration was 35.65-71.53 
mg/kg. The lowest and highest Cr values were observed 
in Maria shever and Kardinal flowers. Cr concentration 
in the soil samples was 79.81 mg/kg. Chromium is an 

essential element for plant growth in trace 
concentrations. Ahmad et al., (2008) worked on trace 
elements determination in some wild edible mushroom 
samples. Nine trace elements (Fe, Zn, Mn, Cu, Ni, Pb, 
Cr, Co, Cd,) were determined by flame and graphite 
furnace atomic absorption spectrometry after microwave 
digestion in eight mushroom species of Turkish origin. 
Maximum Ni level was 119.15 mg/kg in Anjleeq and 
minimum Ni level was 56.75 mg/kg in Maria shever 
flowers. Although nickel is essential element for many 
plant species, its high intracellular concentrations can be 
toxic (Akalin & Alpinar, 1994). Ni tolerance in plants is 
due to its complexation to low molecular weight organic 
compounds (<10 kD) (Ouchi et al., 1990). Ni 

concentration in the soil was 127.36 mg/kg. Ni is known 
to be an essential trace element for many species of 
animals. Low levels of Ni in bodies of some People 
cause liver and kidney diseases. Also, high amount of Ni 
in the body is associated with thyroid disease, cancer, 
high incidence of heart disease. The human body 
contains about 10 mg and a daily uptake of 100kg is 
recommended (Sahito et al., 2002). Maximum and 
Minimum values of Mg were 141.72 and 136.05 mg/kg 
in Maria shever and Kardinal flowers. Mg was present at 
a concentration of 153.24 mg/kg in soil. Magnesium is 
the central atom of the chlorophyll molecule and an 
important co-enzyme especially as an electron carrier in 
enzymes. Nitrogen fixation and chlorophyll formation is 
incomplete without iron.  

Due to complex formation magnesium plays 
important role in photosynthesis, respiration, and nitrogen 
metabolism. Mg is an important mineral which control the 
circulatory diseases (Greenberg et al., 1992). The range of 
Co concentration was 35.52-60.53 mg/kg in Kardinal and 
Anjleeq flowers. The soil elements may be present in soil 
solution as ions or present in insoluble forms can move 
back and forth between several chemical forms within the 
soil. Minerals in ionic form are absorbed by the plants as 
they are important to the structural molecules of a plant, 
including cell walls, carbohydrates, chlorophyll, proteins, 
DNA, RNA, phospholipids and sugar phosphates. They 
are released upon plant decomposition. The concentration 
of the minerals in soil evaluated in the present study can 
be directly related to their concentrations in the plants. 
The proximate composition of Rosa hybrida (cvs 
Kardinal, Anjleeq and Maria shever) flowers is depicted 
in Table 3. The moisture content in Rosa hybrida (cvs 
Kardinal, Anjleeq and Maria shever) flowers were 
comparable i.e., 22.42, 21.42 and 23.42% respectively. 
The ash content was also comparable and found in low 
amount 6.32, 6.65 and 5.91% respectively. The 
percentage crude protein was ranged between 0.1250-
0.3125% in Maria shever and Kardinal flowers. The 
Tannin content was lowest in Maria shever (6.03 g/100g) 
and highest in Kardinal flowers i.e., 17.892 g/100g. The 
lipid content and carbohydrates were found in high 
amount. The lipid content in Rosa hybrida (cv Kardinal, 
Anjleeq and Maria shevers was 30.66, 36.10 and 30.56% 
respectively while carbohydrate content was 40.30, 35.63 
and 39.995%, respectively. 
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Conclusions 
 

The Rosa hybrida cvs Kardinal, Anjleeq and Maria 
shever flowers is an excellent source of investigated 
minerals and thus could help in maintaining normal 
physiological functions of human body. In view of 
significantly high level of important minerals, Rosa 
hybrida cv Kardinal, Anjleeq and Maria shever flowers 
might be exploited for medicinal attributes and treatment 
of ailment in our folk remedial system.  
 
Acknowledgements 
 

Authors would like to thank Mr. Asid Majeed for his 
help in carrying out the present study. 
 
References 
 
Adewusi, S.R., T.V. Ojumn and O.S. Falade. 1999. The effect of 

processing on total organic acids’ content and mineral 
availability of simulated cassava-vegetable diets. Plant 
Food Hum. Nutr., 53(4): 367-380. 

Ahmad, I., M.A. Hanif, R. Nadeem, M.S. Jamil and M.S. Zafar. 
2008. Nutritive evaluation of medicinal plants being used 
as condiments in South Asian Region. J. Chem. Soc. Pak., 
30(3): 400-405. 

Akalın, E. and K. Alpınar. 1994. An investigation on medicinal 
and edible wild plants of Tekirdag. Ege Univ Ecz Fak Der, 
1(2): 1-11. 

Anonymous, 2006.  www.healthandlongevity.org. 
Anonymous. 1990. Association of official analytical chemist. 

Official methods of analysis, (15th Ed.). Washington, DC. 
Barminas, J.T., M. Charles and D. Emmanuel. 1999. Mineral 

composition of non-conventional leafy vegetables. Plant 
Foods Hum. Nutr., 53(1): 29-36. 

Blaylock, M.J. and J.W. Huang. 1999. Phytoextraction of metals. 
In: Phytoremediation of Toxic Metals: Using Plants to Clean 
Up the Environment, (Eds.): I. Raskin and B.D. Ensley, John 
Wiley & Sons Inc, New York, NY. pp: 53-70.  

Boyd, R.S. and S.N. Martens. 1994. Nickel hyperaccumulated 
by Thlaspi montanum var. montanum is acutely toxic to an 
insect herbivore. Oikos, 70(1): 21-25. 

Choudhary, M.I. and A. Rehman. 2002. Recent discoveries in 
natural product chemistry. 7th Eurasia Conference on 
Chemical Sciences, HEJ - University of Karachi, Pakistan. 
Abstract book. pp. 25. 

Donsbachand, K. and A. Ayne. 1982. The physiological 
functions of minerals in man, Springfield chartes, C. 
Thomas Publishers. pp: 247. 

Greenberg, A.E., L.S. Cleseeri and A.D. Eatin. 1992. Standard 
methods for examination of water and waste water 18th Ed. 
American public health association, Washington.   

Kaneez, F.A., M.Qadiruddin, M.A. Kalhoo and S.Y. Badar. 
2001. Determination of major and trace elements in 
Artemissia digatissina and Rhazya stricta and their relative 
medicinal uses. Pak. J. Sci. Ind. Res., 44(5): 291-293.  

Kumari, M., S. Gupta, A. Lakshmi and Prakash. 2004. Iron 
bioavailability in green leafy vegetables cooked in different 
utensils. Food Chem., 86(2): 217-222. 

Leterme, P.A., Buldgen, F. Estrada and A.M. Londono. 2006. 
Mineral content of tropical fruits and unconventionnal 
foods of the Andes and the rain forest of Colombia. Food 
Chem., 95(4): 644-652. 

Macrae, R., R.K. Robinson and M.J. Sadler. 1993. Encyclopedia 
of good science, good technology and nutrition. San Diego, 
Ca: Academic press Inc: 5. 

Ouchi, Y., E.R. Tabata, K. Stergiopoulos, F. Sto, A. Hottri and 
H. Orimo. 1990. Effect of dietary magnesium on 
development of atherosclerosis in cholesterol-fed rabbits. 
Arteriosclerosis, 10: 732-737. 

Pezzuto, J. 1996. Taxol production in plant cell culture comes of 
age. Nature Biotechnology, 14(9): 1083. 

Pollard, J.A. and A.J.M. Baker. 1997. Deterrence of herbivory 
by zinc hyperaccumulation in Thlaspi caerulescens 
(Brassicacea). New Phytol., 135(4): 655-658. 

Prasad, A.S. 1998. Zinc in human health: an update. J. Trace 
Elem. Experi.  Medicine, 11(2-3): 63-87. 

Proctor, J. 2003. Vegetation and soil and plant chemistry on 
ultramafic rocks in the tropical Far East. Perspectives in 
Plant Ecology, Evolution and Systematics, 6(1-2): 105-124. 

Reeves, R.D. and A.J.M. Baker. 1999. Metal-accumulating 
plants. In: Phytoremediation of Toxic Metals: Using 
Plants to Clean Up the Environment, (Eds.): I. Raskin and 
B.D. Ensley, John Wiley & Sons Inc, New York, NY, 
pp. 193.  

Sahito, S., T.G. Kazi, M.A. Jakhrani, G.H. Kazi, G.Q. Shar and 
M.A. Memon. 2002. Elemental Investigation of 
Momordica  charantia Linn and Syzigium jambolana Linn 
using Atomic Absorption Spectrometer.  The Nucleus, 
39(1-2): 49-54. 

Soylaka, M., S. Saraçoğlub, M. Tüzenc and D. Mendil. 2005. 
Determination of trace metals in mushroom samples from 
Kayseri, Turkey. Food Chem., 92(4): 649-652.  

Yeşilada, E. and I. Gürbüz. 2003. A compilation of the studies 
on the antiulcerogenic effects of medicinal plants. In: 
Recent Progress in Medicinal Plants, (Eds.): S. Singh, V.K. 
Singh and J.N. Govil. Vol. II. Phytochemistry and 
Pharmacology. SCI Tech Publishing LLC.  pp. 111-174.  

 
(Received for publication 8 February 2011) 

 
 


