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Abstract

The elements are widely distributed in nature with variable proportions, which
lead to variation in foods intake of these elements according to their sources in plants or
foodstuffs.

These elements play a vital role in growth, health and maintenance of human

body.
In this study the macronutrients elements (Ca, P, S, Mg, K, Na) and trace elements (Zn,
Fe, Cu, Mn, Se) were measured in the seed oil of Nigella sativa by using atomic
absorption spectrophotometers. The results observed the presence of significant
quantities of the above elements which to be considered as a good source of trace
elements supplimination to human body by used the oil of nigella sativa in certain
amounts.
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Introduction

The recent studies suggest at
least 17 elements which considered to
be essential for human life". Trace
elements have great importance for
therapeutic efficacy, their lack may
result in characteristic pathological sign
and symptom, the mineral nigella
extract have highly influence on lipds
profile in Albino-rats therefore, enough
daily intake should not lead to any
disease disturbance® on other hand,
may be toxic in higher concentrations®.
Some elements required in substantial
amount known as major elements (Ca,
P, Mg, Na, K, Cl, S) while (Fe, Zn, Co,
Cu, Mn, Mo, Ni, I, Se and Cr) are
required in small quantities and usually
referred as trace elements. These
elements are especially prominent in
assisting enzyme functions, and few of
them act as biological catalysts and
coenzyme. the clinical interests in trace
elements determination for diagnosis of
different diseases related to deficiency
or toxicity of these elements'” for
example, zinc is important
metalloenzymes, therefore, Zn
supplements has been found to protect
against cadmium accumulation in
various organ®, plasma Zn level
reported to be low in-patients with
leukemia  Hodgkin’s  disease and
bronchial cancer™. About 200 enzymes
in the human body have been shown to
be containing zinc, Zn is essential main
cause of acrodermitits entropathica,
inflamation of eye, photophobia,
malabsorption syndrome and corneal
opacity!'?.

Valle and Kellin"''? reported
that zinc is essential in variety of
metabolic processes including
carbohydrate, Lipid, Protein and nucleic
acid synthesis and degradation.

Iron is playing a vital role in the
erythropoiesis as well as in much
intracellular reaction in all tissue and
also in oxygen transfer, iron form active
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component of heme-containing
enzyme'”.
Copper form an important

constituent of many metallo-proteins,
metallo-enzymes of various organs and
tissues. Cu is  responsible  for
metabolism of tyrosine and for
production of melamine, the pigments of
skin freckles!'?).

Recently, zinc was used for
treatment of Wilson’s disease by oral
administration of zinc sulphate 600
mg/day"?.

Chromium, is
activator'” and maintenance of the
structure  of nucleic  acid'® and
potentiation of action of insulin and
some biological function that controlled
by this element!”. Several
epidemiological studies linking Cr
efficiency with the risk factors of
cardiovascular diseases!* 2",
Offenbacher®”  reported  that a
significant decline in plasma cholesterol
as well as total lipids has been observed
in human subjects after supplementation
with Cr rich brewer's yeast.

Selenium Se was an integral
component of glutothione peroxidase
(cell membrane stabilizer) and know as
to protect the body from the effect of
mercury and cadmium. Selenium
deficiency play a significant role in the
various type of carcinogen’s**** and
immune system functions.

Manganese is essential for
human nutrition and it is absence from
diet lead to retarded growth, rare faction
of bones slipped tendons and other
collagen problem as well as disorder of
central nerve system.

Experimental

I gm of nigella sativa seed
powder mixed with 10 ml of acid
mixture (nitric acid, perchoric acid,
sulfuric acid 5:2:1) v/v). The mixture
heated up to 70°C, the volume allowed
to evaporated till the volume reach
about 0,5 ml. 0.5 ml of the residue were

enzyme
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diluted with 25 ml deionized water in
volumetric flask.

The final solution subjected to
atomic absorption spectrometer
analysis. The heavy metals of arsenic,
lead and cadmium analysed by
inductively coupled plasma.

2011~

Result and Discussion

The concentration in [Jg/gram
mineral elements in the Nigella Sativa
seed, were determined by using atomic
absorption  spectrophotometer  and
inductively coupled plasma for As, Pd,
Cd as shown in table 1.

Table 1. The concentration of minerals in nigella sativa seeds

Element
Calcium Ca
Phosphorous P
Sulfur S
Magnesium Mg
Potassium K
Sodium Na
Zinc Zn
Copper Cu
Iron Fe
Manganese Mn
Chromium Cr
Selenium Se
Arsenic As
Cadmium Cd
Lead Pb
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The importance of
macronutrients Ca, P, S, Mg, K and Na
in electrolyte body fluid is well
known®. In this study we concentrated
on essential trace elements which have
a vital tole in diagnostic and preventive
effect in various disease. The nigella S.
oil have a significant amounts of the
following trace elements (Zn, Cu, Fe,
Cr, Mn, Se) which considered to be a
good supplement for the deficiency of
these element in blood serum, the
deficiency might be due to the action
of chealting agents such as phytate,
oxalate and phosphate which are found
in quite large amount in food is mainly
based on cereals protein and dryed
food, such food form in soluble
complexes with zinc and iron to
decrease their absorption®®*” e.g. zinc
deficiency are a general feature of
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Concentration []g/gram
1500 + 12
4500 + 20
3400 + 25
1250 + 30
7800 + 49
180 + 10
18+ 1.5
12+1.6
17.2+1.5
10+2
3+£03
0.2+0.01

infections illness including leprosy®®

¥ breast cancer®”, digestive tract
cancer®). It s reported  that
immunological days functions are

resist in patients with head and neck
cancer'™ the cell mediated immune
function interleukin production by
mononuclear cells, natural cell killer
are zinc dependant. It was reported”?
that the serum zinc level in mentally
retarded children is 0.3 [Jg/ml
compared with healthy control children
(0,92 + 0.09 [1g/ml), however, they are
get improvement by oral zinc sulphate
therapy. In contrast, ashma is found to
be associated with significant rise of
serum zinc, however, the cure of the
disease was associated with reduce in
concentration of zinc to normal value.
Copper is important element in
many metalloenzyme, which have
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multiple biochemical functions, in
liver, red cells and other tissues,
therefore, the Cu serum status is
important factor in human health®?.
Attention has been drown on
controlling trace elements like Cu, Zn,
Fe, in schemic heart

disease(34'35), the elevated in serum Cu
level and reduce serum level of Zn and
Fe associated with variation in enzyme
activity following Acute Mycordial
Infaraction (A.M.I) has been recently
reported®®, on other hand it has been
suggested that Cu, Zn determination
might be useful for early diagnosis of
AMI and digestive cancer®”.

Chromium is one of the newer
essential trace element®® which is very
essential for normal glucose tolerance
and carbohydrate metabolism it act as
cofactor for intitation of periphery
insulin action or receptor cell
membrane®”. Chromium deficiency
has been associated with vascular of
diabetes militias and atherosclerosis
disease™*”. It was reported®” that the
risk factor of cholesterol, fatty acids,
impaired glucose tolerance, and aortic
plaques increased by chromium
deficiency for that reason chromium
supplementation in necessary to get
positive balance by using chromium
complexes for both oral and parental
administration*?.

Selenium Se is very important
trace  element (cell ~membrane
stabilizer), their deficiency in blood
serum has been associated with cancer
risk in  several organ®",  this
association was investigate in resplasia
of colorectum, It has been
demonstrated that selenium deficiency
play an important role in the etiology
of Keshan disease cardiovascular
diseases and cancer™™. It was
reported™” that selenium is a structural
component of glutothione peroxide
(GSH-px),  oxidoreductase, these
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enzyme act as reducing H,O, and wide
variety of organic peroxide.

The important of nigella oil due
to a wide variety of active ingredients,
which is essential and prominent in
assisting enzyme functions and some
of them act as biological catalysts and

coenzymes.
The present study project the
concept of trace element

supplementation and preventive role in
various disease, due to small change in
essential trace elements affects various
physiological functions lead to various
disease processes thus alarming us
against imbalance of these important
elements.

Beside these important role of
essential trace elements present in
nigella seed oil, the main inspiration to
us comes from (Hadith) of or Holy
Prophet Muhammad Mustafa (Peace
be upon him) “Nigella sativa seed is
remedy for all diseases except death”.
The authors suggested that one
teaspoon daily of nigella oil is
important supplementation of essential
trace elements beside other important
active ingredients useful for different

purposes.
Conclusion
In general , minerals are

essential to life , they are needed by
every organism from bacteria and
sample plant to man . Element is
essential to activated enzymes,
hormones and other organic molecules
that participate in the growth , function
and maintenance of life processes .
with out the proper minerals in
appropriate amounts, the organic
molecules cannot assist the body in
carrying out its primary functions .
some minerals once regarded as solely
“toxic” have now been identified as
important in supporting longevity and
quality of life. Selenium has been
considered a toxic element for decades
, but studies in china and united state
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have now demonstrated that sufficient
dietary selenium markedly reduces the
incidences cancer and heart diseases .
we now know that selenium plays an
important role in activity the protective
enzyme  glutathione peroxides.
However, there are some regions of
the world , notably Finland and china ,
that are low in soil selenium , in
Finland , the entire country receives
supplemental selenium through
mandatory fertilization of all crops
with  selenate®™  chromium are
considered a toxic , but trivalent
chromium , is important dietary
supplement that is associated with fat
metabolism and has been linked to the
regulation of blood glucose level and
reduce cholesterol and triglyceride
which is important in cardiovascular
diseases. Manganese 1is important
antioxidant , which play an important
role in chemical reactions involving
energy production , never —cell
metabolism ,muscle contraction and
bore growth , while molybdenum is
antioxidant which help the body
remain healthy by detoxifying sulfides
and sulfur compounds.

Some authorities conclude that as
many as 60 elements are necessary for
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optimum longevity and quality of
humans . In fact the number of
different minerals necessary for
complete nutrition is still unknown to
science Until recently only few
minerals whose deficiencies caused
overt ,gross symptoms were regarded
as necessary for good health . Such
symptoms include, iron deficiency
causing anemia and iodine deficiency
causing goiter . Now it has become
widely recognized that a large number
of minerals are required by the body ,
and dietary deficiencies in these
minerals may not produce overt
symptoms bur can still result in poor
health or shortened life expectancy .

The main source of essential trace
element come from the agriculture
crops . As plant grow in the soil year
after year , accumulation of the trace
minerals from the soil becomes
exhausted so the current crops contain
little or no trace elements.

In future , agriculture authority have
to supplement the soil with a sufficient
number and amount of all necessary
elements so the food groups become a
better source of nutritional minerals .



Iraqi National Journal of Chemistry,2011,Volume 42 ,178-184

Mohammed Said, M. Ataur
Rahman, Lily Anne. Hamdard
Univ. Press-Pakstain; 1987,253.
Muhammad Anwar Buriro and
Muhammad Tayyab., EFFECT
OF NIGELLA SATIVA ON
LIPID PROFILE IN ALBINO
RATS., Gomal Journal of
Medical Sciences Jan-June,
2007, 5,1.

Zhu-7Z, Kimura-M, Itokaway,
Nakatsws and Oda Y. Biol.
Trace- Elem.Res.; 995,49(1),1-7.
Pezonagal. L., Taylor A.
Dobrota-M, Eur. J. Cancer-Care-
Eng.;1996,5(2),122-6.

5. H. GND-Z,1 S. DEDE, ,2 Z. T.

10.

AGAOGLU,3 N. ATASOY,4
AND N., MERT2., Serum Trace
Elements Status of Rabbits
Supplemented with Nigella sativa,
Vitamins C and E, and Selenium
Against Damage by N-Methyl-N'-
nitro-N-nitrosoguanidine "
Biological Trace Element
Research.;2002,89.

Valley B. L. Physiol Rev., 1959,
39, 443.

Oster, O., Krummel F., Vorgt. E.,
Helms J., Collo-D and Prellwitz
W., Univ. press pakstain ;1987,
594.

MEHMET KANTER,1 OMER

COSKUN,1 AND AHMET
GUREL2., Effect of Black
Cumin  (Nigella sativa) on
Cadmium-Induced Oxidative

Stress in the Blood of Rats.,
Biological Trace Element
Research 2005, 107.

Pories, W. J., Mansour E. G. and
Strain, W. H., Ann. Enoy. Acad
Sci. 1972, 199:265.

Kowacski S.,Blair-Stanck
C.S.and Schatcher D.,Ammerican
J.Physio.;1974,226,401-407.

11. Vallee B. L., Physiol Rev., 39

(1959) 443-490.

183

12.

13.

14.

15.

16.

17.

18.

19.

20.

22,

2011~

Kellin D. and Mann J; Biochem
J.;1940,34, 1163-1167.

Mishra M & Acharya UR . 2004 .,
Protective action of vitamins on
the spermatogenesis in lead
treated Swiss mice . J . Trace
Elements in Medicine and
Biology . 18: 173 - 178..

Farhang Khosh, ND, Mehdi
Khosh, ND., Natural Approach to
Hypertension., Altern Med Rev
2001, 6(6),590-600.

ISMAIL MERAL, AND
MEHMET KANTER2.,
Biological Trace Element
Research.;2003, 96.

Mertz, W., Physiol. Rev.,1969,
49 ,163-239.

Mertz W.and Roginsky E.E.“
New Trace elements in
nutrition”,N.Y .Dekker.;1971,123-
53.

Schrooder H. A., Nason A. P. and
Tipon I. H. (1970) chromium

deficiency as a factor in
atherosclerosis, J. chron. Dis.
123-42.

Pasher S., Erametsa  O.,

Karvonen M. 1., Ryhanen A.,
Hilska P. and Wornamo H .
Coronary heart disease and
drinking water. J. Chron. Dis.;
1975, 28:259-87.
Neik. EM. And Del’va, IV.
Chromium in chronic ischaemic
disease. Klinicheskaia Meditisina
,56: 97-9.
21. Offenbacher E. G. and Pi
sunyer F. X. diabetes .;1980.29,
919-25.
Lou H., WU-R. Fu-Y., “Relation
between selenium and cancer of

uterine cervix.”; Chung-Hua.
Chung-Liu-Tsa Chih.; 1995,
17(2),112-4.

Gupta S., Narange K., Krishna
Swami K. and Yadav S., Indian
J. Cancer,;1994, 31(3) 192-7.



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Iraqi National Journal of Chemistry,2011,Volume 42 ,178-184

Caroli-S., Coni E., Almonti A.,
Petrucci  F., Bols-GB. And
Cristallini-E., Ann. Ist. Super-
sanita., 1994,30(2), 243-7.
Baert. N., Cornelis R., Hoste J.,
Clin. Chem. Acta.; 1976,68, 255-
356.
Hesokawa S., Koike T., Kawaji
A., Artifical organs.; 1986,10(1),
30-36.
Beisel W. R., Prog., Clin. Biol.
Res. 14 (1977) 155.
Sheskin J.,Gorodetsky
R.,Weinreb A.and Loewinger
E.;Dermatolgia.;1981,163(2),
145.
Yucel 1., Arpaci-F., Ozet A,
Doner B., Karayilanoglu T. and
Sayar A., Biol. Trace. Elem.
Res.; 1994,40(1), 31-8.
Ma E., Jiang Z., Shu H., Chung.
Kuo. 1., Hsueh-Yuan. Hsuch-
Pao0;1994, 16(1),54-7.
Prasad AS., Kaplan J., Beck
FW., Penny HS., Shamas F. H.,
Salwen W. A., Mar KS. Sc. And
Mathog. R. H., Otolaryngol.
Head. Neck. Sur., 1997,116,624-
9.
Walleys B., Cornelis R., Mees L.
and Lameire N. (1986) “Trace
Element in Serum Packed Cell
and an alysate of CAPA patients,
Kidney international.;1986, 30,
599-604.
Hancock R. GW, Evans D. J. R.
and Futze K., Biochemica. Et.
Biophysica Acte.;1973, 320,486-
93.
Klevay L. M. and Viestenz K. E.,
Amr. J. Physic.; 1981,240,185.
Medeiros DM., The copper —zinc
hypothesis and cardiovascular

184

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

2011~

disease Biochem. Arch.;1985, 1,
67.

Poo. J. L., Romero R. R., Robles
J. A., Montemayer A. C. and
Estnes A, Arch. Med.
Res.,1997,28(2),259-63.

Griffiths J. D., Campbell L. J.,
Woodruff I. W., Curuickshank D.
Matthews J. P. Hunt D., Am. J.
Clin. Pathol.; 1985, 84, 649.
Retnan V. J. and Bhandarker S.
D. trace elements in diabetes
mellitus (editorial) J. Postgrad.
Med.;1981,25(3),129.

Doisy R. J. (1978): Minerals and
trace elements in: Diabetes,
Obesity and Vascular diseases
(Editors: Katzen (T. M. and
Mohler R. J.) part 2, Jhon Willey
and Sons, New York.

Nelson R. L., Abcarian H.,
Nelson T. M., Misumi A., Kako
H., Riz. S. and Sky-Peck H.,
Am. J. Surg.,1996,172(1), 85-8.
Nelson R. L., Davis F. G., Sutter
., Kikendall J. W., Sobin L. H.,
Milner J. A. and Bowen P. E.,
Dis. Colon. Rectum., 1995,38
(12),1306-10.

Tesing TH., Hsu JD., Chu C. Y.

and Wang CJ Cancer Lett.,
1996,100(1.2),81-7.
Galleges A, Berggren

M.,Gasdaska J.R.and Powis G.,
Cancer Res.,1997,57(21), 4965-
70.

Rotruck J. T., Pore A. L., Canther
H. Swanson A. B. Hafeman D.
and Hoekstra W. G., Scince.;
1973, 178 ,588-590.
Whitaker J

:  Health
Healing.;1994,4(7).

and



