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س ١ خت مل  

ب تعتبر شا ع ال طبية ا ر هم١ من ال د صا ب م ط ج في المستخدم البديل ال ال ض من العديد ع ق على المنتشرؤ االمر] طا ن  

سع ي وا ف ف ف خ حاء م عالم ان ب وهذا ، ال طل ب معرفة يت ه ر ب ١ هذه ت شا ع ى ال ها ومد عليت ة واثارجا فا جانبي قمنا ولقد ، ال  

ب بدراسة ا،تورقة هذه في مكي ل ي ا سن مئ ن ة4) لعدد ا بذ ع ) كئر من ا ب ا ا عث ال طبية ا ما ال ستخدا م في ا خدا باست . يا ب ي التحليل ل

صرإ 32 حوالي ترإكيز على الحصول تم وقد ، المطلقة ض في ط هذه بع  k(] شيط طريقة على المبني اآللي النيوتروني بالت

Ag, As, All, Ba, Br, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, Hg, K, ا و , Mo, Na, Nd, Rb, Sb, $c, S e ت (, وهي العينا

ث ط حي و ر ركيزهذم ان ل ص عنا ل ى يعتمد ا ق عل ع مناط جمي ت ظك ت العينا  (Sm, $٢, Ta, Tb, Th, ٦٨٦, ٧ , Yb and Zn 

ل النتائج من التحقق تم كما ص ح مت ل ها ا حليل بالمقاولة طي المواد بت  L ن والذي ت والثقيلة السامة للمواد كا ح ت ت ال معد المعروفة ال

ت وقد ع كان ما متفقة النتآئح جمي المعتمدة القيم مع شا  (SRM) المرجعية

A bstract

Herbs are accepted as an alternative medicine for specific treatment o f  illness among 
different ethnic groups worldwide. It is vital to know the contents o f  these herbs that 
might cause any side effects and complication. Fourteen most popular herbs used in 
Libya were analysed by ١٤٠ -instrumental neutron activation analysis. A total o f  32 trace 
and major elem ents (Ag , A s , Au , Ba, Br, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, Hg, K, La, Mo, 
Na, Nd , Rb, Sb, Sc, Se, Sm , Sr, Ta, Tb, Th, Tm , u ,  Yb and Zn) were determined. The 
concentration o f  elem ents varied depending on the origin o fth e  herb. The study showed 
that the tox ic  elem ents found in the samples were below  the levels prescribed by health 
r e f la t io n s . The method w as justified by analyzing two SRM. A ll the results are in good 
agreement with  the certified values.
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Introduction

Since long time, medicinal plant$ have been used ؛٨  a variety o f  ways theoughou the 
ages. As the use o f  herbal medicine continues to increase significantly over the years, 
health care system in many countries has been formulating regulatory mechanisms and
their enforcement ٢٠٢ safer use o f  herbal medicines.

Medicinal plant resources in Africa and Asia are also the major source o f  income. 
In addition to domestic trade, medicinal plants are widely exported in large volumes to 
the international market. Africa comes second to Asia in export figures. The increased 
awareness o f  medicinal plant potential has led to a rising demand for plant medicines in 
the USA , Europe and Japan. The global market o f  herbal drugs is estimated to be about
us$ 60 bn per year.

In Libya, there are more than 1,800 vascular plant species, o f  which 134 are 
endemic. About 450 species are reported to be o f  medicinal value. Medicinal plants are 
distributed all over the country. Many o f  these plants are associated with a long history o f  
traditional use. More than 100 species are extensively used by local people in folk 
medicine drinks, or chewed fresh or dry. They are used to cure dermal diseases, viral or 
bacterial infections, insect or animal bites, burns and sometimes to treat hair problems. 
These medicinal plants are very well documented in different floras.

Scientific studies o f  the Libyan flora began about 200 years ago when the 
Swedish scientist Joran Rothman (1773-1776) collected many plant samples from 
western Libya and stored them at the Riks Museum in Sweden. Since then, countless 
collectors and travelers have visited Libya, and there has been considerable interest in the 
plants o fthe  region. A number o f  world scientists have undertaken botanical expeditions 
in the country and collected plants from the different part ofthe country.

Traditional herbal medicine is becoming a field o f  wide interest in the country 
because it has a vast area and a variety o f  geographic conditions suitable for cultivation 
o f  aromatic and medicinal plants.

In our previous study, we have determined 33 elements in nine medicinal herbs 
used for treatment o f  various diseases in the country. In this study we have extended the 
analysis to cover another fourteen medicinal herbs extensively used in folk medicine. 
Therefore, the aim o f  this study was to determine the elemental contents o f  herbal 
medicines obtained from local market to establish their safety.

Studies available regarding the elemental analysis o f  medicinal herbs in Libya are 
very scarce. As a contribution in that sense, this work is dedicated to the determination o f  
the total analyte content o f  major, minor and trace elements in 14 herbal medicines.

Experimental 

Sample collection and preparation

Medicinal herbs were provided by the Ebn Siena center for medicinal herbs in the form 
o f  dried leaves, stem, bark and fruits. The characteristics o f  each type such as name ofthe  
plant, the method o f  administration, cultivation period and the therapeutic use are also 
recorded. Descriptions o fth e  samples are listed in Table 1. The samples were dried under 
an infrared lamp at 70 °c and homogenized into powder using agate mortar and passed 
through a 100 mesh sieve.



Sample irradiation and measurements

About 150 mg o f  each sample was sealed in clean polyethylene vials for irradiation. k(r 

1NAA were used for the determination o f about thirty three elements. Samples, reference 
materials and flux monitors were placed in pre-cleaned polyethylene vials and placed in 
pure irradiation aluminum container. The samples were co-irradiated with Al-0.]%  Au 
wires and Zr foil for 7 and 10 hours in a vertical channel o f  Tajoura reactor, at the 
following parameters: a = -0.044±2% , /  = 70.8±0.5%  and a = -0.0232±2% , /  = 
32.61±0.65°/o, respectively. The samples were cooled for 3 days to 1 week and counted 
for 5 hours and 15 hours. All the spectra were collected using Emcaplus card (Silena, 
Italy) and fitted with HyperLabs software (Hungary). The concentrations o f the 
radioisotopes were determined using Kayzero/Solcoi software. Detailed procedures ofthe  
analytical method have been described in our previous works ■The &0-1NAA is a 
method which doesn’t rely on standards. Simply, all the concentrations o f elements are 
calculated relative to the gold monitor. Therefore, any peak that appears in the spectrum 
ofthe sample but doesn’t appear in the spectrum ofthe standard can be easily determined 
with high accuracy, provided that the thermal to epithermal flux ratio, alpha coefficient at 
the irradiation site and the absolute peak efficiency at the measuring distance are well
d e fin ed

Results and D iscussion

In order to evaluate the quality o f the analytical results obtained, the following 
SRM were analysed, NIST 1572 Citrus Leaves and NIST 1575 Pine Needles. The 
concentrations o f  32 elements were determined in 14 medicinal herbs samples using ko- 
INAA. Tables (2a, b, and c) show the elemental concentrations determined in the 
medicinal herbal samples. Since there is no previous study on medicinal herbs analysis, 
it's premature at the present stage to draw any conclusion from the data obtained in this 
paper. Also, the accuracy o f  our results is ascertained by the analysis o f  some certified 
reference materials. A comprehensive national program is underway to determine the 
trace elements in the medicinal herbs. The data on major, minor and trace elements 
content in plants are o f  vital importance to understand the pharmacological action o f the 
herbs. The data will be useful also in deciding the dosage o fth e  herbs used in the final 
formulation. As trace elements play a very important role on the formation o f  biologically 
active compounds in the plants, more studies are needed to understand the exact 
mechanisms o f  action and formation o f  active constituents for each medicinal plant.

However, the distribution pattern was common for plants grown in natural 
environment. Vega-Carrilo et al. also showed that the concentrations o f  elements in 
medicinal plants and the distribution pattern was similar to those found in agriculture 
products o f similar use. Most o f  the herbs use in the preparation o f  the traditional 
medicine was collected from the mountains and valleys in its natural environment. 
Therefore, it is not expected to contain high levels o f  toxic elements unless the samples 
س  contaminated or a d u lte ra te d

Studies conducted by the Indian Council o f  Medical Research indicated that most 
commercially available medicinal herbs preparations are spurious, adulterated or 
misbranded, and essential ingredients are often substituted with nonactive plants o f

ا



similar appearance10. Under such situations, pcisoning could occur. Lead poisoning 
resulting from adulterated haigefen (clamshell powder) used as ingredient in Chinese 
herbal medicine has been reported .

The use o f  the medicinal herbs is increasing rapidly in Libya and there are 
concerns about the efficacy, safety and quality o f  such products. Some people have been 
admitted to hospitals due to misusing the herbs either by taking them without awareness 
or incorrectly prescribed. Licensing may be a step forward to safer use o f  these products. 
Proposal on regulating the traditional medicine in the country has been suggested to the 
regulatory body.

C onc lusions

More than 30 elements can be determined quite easily in medicinal herb samples 
with good accuracy and high confidence limits without relying on standard reference 
materials. This study showed that the concentration o f  toxic elements found in the 
samples was below the levels prescribed by health regulations. This preliminary study is 
part o fth e  on going project for the analysis o f  more than 50 different plants extensively 
used in the country. This study is part o f  an extensive project on the elemental analysis 
o f  medicinal herbs and health related studies which will be useful for prescribing the right 
dosage; also it will be very helpful on building database to understand the trace element 
intake per day since such in f o r m a t io n  is scarce or not a v a i la b le
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Tablel. List of medicinal herb samples

UsesBotanical
Name

Local N am e

?lant decoction is very effective in cases of urinary calculi. It 
reduces the renal colic pain. It is claimed that using the plant 
eases the passage of calculi if it is of small size.
Carminative, antispasmodic, aromatic, sedative, toinc, 
diaphoretic, stomachic, urinary and respiratory antiseptic and 
mild laxative. It is used for stomach disorders.

Phagnalon
Rupestre

Compositae

M a tr ic a r ia
Chamomilla

Ushbet Elarnah

Flia

Anthelmintic, antibacterial and protozoacidal. Small doses of 
harmaline causes euphoria and large doses cause 
hllucinations. Leaves and stems strngthen the uterus, ease 
delivery and restore the sexual potency. Harmalol causes 
sudden paralysis.

Cure cough, cold and sore throat. It is expectorant and 
stomachic. The tincture is used in case of gastro-intestinal 
troubles. It is claimed to hypoglycemic and cholagogue. Leaf 
tincture is used externally for treating some skin diseases

Treatment of genito-urinary diseases and acute bladder 
infection؟- It is also diuretic.

Feganum
Harmala

Marrubium
Vulgare

Zea Mays

Harmal

Roobia

Shoosh Adura

Antispasmodic, carminative, tonic, diaphoretic. It is also used 
for flatulence. Externally it is a rubefacient in case of
rh e u m a tism .

Valuable livestock fodder, treatment of wounds and bums. As 
poultice it is good for cramped muscles

Cymbopogon
Schoenanthus

Artemisia
Campestris

Teucrium ?olium Antidiabetic, antiintestinal inflammation and atimalarial. It is
also bitter tonic. The plant liquid extract is used in the 
treatment of abscesses.

Adkhar

Shaal

Jaada

Treatment of constipation and vermifugeThymelaea
Hirsuta

Methnan

Sample
Code

UE

FI

HA

RO

SA

AD

SH

JA

ME



Tablel. Continue

 Uses  
Leaves are used to ease delivery. Hot leaf 
decoetion promotes menstruation and large dose 
induee foetal expulsion. Therefore the plant is 
emmenagogue and ecbolie. It is known to he 
used in cases of eonvulsions, jaundice, typhoid 
and scarlet-fever. The oil is used ؛٨  epilepsy.

Sample
Code Local Name Botanical Name

FE Fejal ^ taG raveolens

Antispasmodic, carminative, antiseptic, 
stomachic and sedative. The volatile oil is 
mainly used in perfamery due to the presence of 
esters which improve the value ofthe bouquet. 
Leavs have antibiotic activity.

Lavandula
OfficinaleKhuzamaKH

Diuretic, astringent and laxative.Globularia ValgarisZaregaZA

Gerdab Albaher Folygonum Maritimum Diuretic, hyper tension, renal calculiGA

Laurus Nobilis Aromatic, digestive, stimulantRA Rand



Table 2a: £lemental content in medicinal herbs (mg/kg dry weight) (mean±S.D.)

ج

SA
Nd

Nd

0.0089±0.0004

ص
Nd

Nd

0.0046±0.0004

HA
Nd

Nd

0.0032±0.0005

FI
Nd

Nd

0037±.0004

UE
Nd

Nd

N d

Element
Ag

As

Au

33.8±1.5558.6±0.674.9+0.5817.110.5820.210.95Ba

75.210.370.415.2850.110.48.610.396Nd

21899.31218.9921457.7185.8312580.51100.687222+6989351.11215

Br

Ca

6.610.086210.0240.510.02752.410.024.910.03Ce

ه210.01320.410.0024. س . ه 0.810,00040.410.005Coس

6.42.210.03740.310.0313.610.0324.910.05Crرمم.ا6

.410.01121.110.00440.810.0024.010.004.010.004Cs

0..0913610.0030.049910.00410.015810.00330.07810.0040.04910.005Eu

2607.1110.43826.012.47822911.371882.213.8898.212.69Fe

0.810.0080.210.0020.050610.00150.210.00180.210.0026Hf

Nd.010.012NdNd0.110.01Hg

NdNd27158.211439NdNdK

3.310.01980.910.02160.310.02110.15NdLa

NdNd0.510.117NdNdMo

2694.2132.338133.51268.415130.611113.35127.61353.8NdNa

2.710.1323.110.0781Nd.210.0680.910.14Nd

22.110.375718.810.131619.310.09766.710.216.910.19Rb

0.110.00430.079710.002550.041510.00170.110.0030.05110.003Sb

0.810.00160.310.00030.08471.000250.510.00040.310.0006Sc

Nd0.410.01760.310.0210.310.020.210.02Se

0.510.00250.310.00480.065910.00870.310.007.110.26Sm

69.517.0195263.811.319323.5112.9429.910.8443.810.13

0.210.00540.110.0010.092710.00130.110.0010.110.0016Ta

0.067110.00540.028710.0010.0081110.0010.03110.0010.02710.0017Tb

0.9*0.01260.410.00360.110.00210.310.00210.310.0036Th

Nd0.078710.0080.044410.01Nd0.0510.0075Tm

0.310.02820.310.03450.110.0013NdNdu
0.210.00740.110.00260.046610.00380.110.0043NdYb

88 7+0 79876.510.15377.5+0.155125.510.37775.810.23Zn

م



Table2b: Elemental content in medieinal herb$ (mg/kg dry weight) (mean ±S.D.)

E le m e n t AD SH JA M E EE
Ag Nd 0.08535±0.02 Nd Nd Nd
As Nd o.2± o .on Nd Nd Nd
Au 0.أ±0.025 0.00ل9ل,±3.ل Nd Nd 0.0156+0.0133
Ba 18.0±1.31 12.2±0.55 34.8±2م123 19.210.78 102.212
Br Nd 5.3+0.012 22.815.66 33.615.5 59.511.25
Ca 4843.71508.59 8138.1±32.55 36646.71293.2 35453-01177.3 63386.21253.5
Ce Nd 0.8±0.0248 3.410.07 0.8+0.027 7.110.1
Co 0.8±0.004 0.2±0.0036 0.710.0098 0.2 10.0038 Nd
Cr 3.510.0595 1.1+0.0473 3.810.114 1.510.041 8.0+0.15
Cs 0.9±0.0036 1،0±0.005 0.2+0.009 0.072510.0025 0.410.01
Eu 0.0509±0.0008 0.01455+4.4 0.110.0078 0.0805+0.0057 0.2+0.022
Fe آ659.5±4.98 478.612.872 1498.017.49 379.7+2.66 3234.8112.9

Hf 0.2±0.003 0.0722±0.00296 0.810.0088 0.1+0.0014 2-810.011
Hg 0.210.019 N d Nd 0.0.576+0.011 Nd
K Nd 9306.31130.23 Nd Nd Nd
La Nd 0.4+0.0024 3.0+0.19 1.610.21 3.410.16
Mo Nd 0.110.0268 Nd Nd Nd

Na Nd 740.611.48 Nd Nd Nri

Nd Nd N d Nd Nd 3.110.25
Rb 27.3±0.2184 19.410.1552 7.810.21 5.010.11 12.610.365

Sb 0.1±0.0026 0.09110.004 م8 0.099±م.ه 0.110.0042 0.4+0.01
Sc 0.5±0.0004 0.210.0004 0.510.001 0.0110.0003 1-1+0-0022
Se 0.3±,9.2 0.2ي17.9 0.810.076 0.210.032 0.6+0.123

Sm Nd 0.096710.0003 0.510.058 Nd 0.9+0.022
Sr 30.9±ل .2978 3611.656 102.913.3 88.2+1.15 229.1+4.58
Ta 0.110.0011 0.110.0031 0.05998+0.0029 0.016710.0013 0.210.006
Tb 0.028±0.0013 0.01310.0018 0.03810.032 0.018110.0015 0.1+0.006
Th 0.2±0.0038 0.210.0038 0.510.009 0.110.002 ١ 8+0.014

Tm 0.0627±0.0095 0.046610.0066 Nd Nd Nd

u Nd 0.110.0033 Nd Nd Nd

Yb 0.0945±0.0052 0.039510.0018 0.2+0.0072 0.0911+0.012 0.4+0.02

Zn 95.8±0.1916 98.710.3948 43.910.4 36.510.12 52.610.63



.(medicinal herbs (mg/kg dry weight) (mean ± S.D ؛٨ Table 2c: Elemental c©ntent

RA
Nd
Nd
Nd

27.412.6

GA
Nd

0.0027+0.003
10.2±0.4

ZA
Nd

0.0716+0.01
50.9±آ .4

KH
Nd

0036+0.0004
22.2+0.056

Element
Ag
As
Au
Ba

Nd22.8±0.71Nd18.3+0.Br
52733.7+142341999.3±8429366.2±440390281117Ca

1.4+0.0760.8+0.025.1+0.053.3+0.026Ce
0.4+0.020.2+0.0030.8+0.00640.7+0.0056Co
2.7+0.121.1+0.0323.4+0.073.5+0.042Cr

0.2+0.008
.072+0.01

0.0423+0.00241.4+0.0070.2+0.0036
0.052+0.006.1+0.006.1+0.0052

Cs
Eu

673.2+8.1296.2+1.51217.1+4.871373.0+4.12Fe
0.4+0.0060.1+0.0015+0.00350.5+0.0025Hf

Nd
Nd

0.1+0.008Nd0.2+0.014
NdNdNd

Hg
K

Nd
Nd

0.5+0.02Nd2.0+0.046
NdNdNd

La
Mo

NdNdNdNdNa
Nd

7.2+0.35
-l+fl.007

0.5+0.062.5+0.2.4+0.07
.؟.1.6+0.0654-8+0.25+0.1

م1س.002ك0.1+0.00230.069+0.006 .

Nd
Rb
Sb

0 .2+0.0010.0864+0.001.3+0.0010.4+0.0004Sc
0.5+0.0070.2+0.0340.4+0.03.4+0.024Se

Nd.1+0.006Nd0.3+0.008Sm
127.6+3.06119.9+1.152.6+1.98-3+1.28Sr

0.026+0.0030.013+0.0010.1+0-002.0528+0.0016Ta
NdNd0.042+0.002015س 0Tbم0372ه

ل.0م0.2+0.00862 0.0035Th+0.0060.5+1.0.س
NdNd0.085+0.010.045+0/0089
NdNdNdNdu
Nd0.019+0.005Nd.1+0.0043Yb

38Znس.79.3+0.736.2+0.1831.6+0.2223


