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ABSTRACT

Laser induced breakdown spectroscopy (LIBS) has been applied to determine the

element content in slimming tea product. A Q-switched Nd:YAG laser operating at

1064 nm and generating 93.7 mJ per pulses was employed to excite the pellet sample and

the fluorescence emission was analyzed via spectrum analyzer. The induced spectral lines

were compared with National Institute of Standards and Technology (NIST) database

to identify the element. A commercial slimming tea was used as sample to be investigated

whereas the natural tea leaves were used as control. The LIBS results showed that both

slimming tea and natural tea leaves contain several elements including iron (Fe), sodium

(Na), chromium (Cr), cobalt (Co), calcium (Ca), manganese (Mn), magnesium (Mg),

silicon (Si), sulfur (S), titanium (Ti), nickel (Ni) and cesium (Cs). However, higher

intensity of elements was found in slimming tea spectrum compared to natural tea leaves.

The plasma temperatures calculated using Boltzmann plot were found to be 13588.95 K

and 12319.50 K for slimming tea and tea leaves samples respectively whereas the electron

density for slimming tea and tea leaves samples were 7.46 × 1016 cm-3 and

15.91 × 1016 cm-3, respectively. The plasma produced by this LIBS system was found to

be in local thermodynamic equilibrium (LTE) condition after evaluating these plasma

parameters. Quantitative analysis performed by using inductively coupled plasma mass

spectroscopy (ICPMS) proved that the concentration of the elements is higher in slimming

tea than in natural tea leaves.
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ABSTRAK

Teknik spektroskopi leraian aruhan laser (LIBS) telah digunakan untuk

menganalisis kandungan unsur di dalam produk teh pelangsingan. Sebuah laser

suis-Q Nd:YAG beroperasi pada 1064 nm dan menjana 93.7 mJ per denyut telah

digunakan untuk mengujakan sampel gentel dan pencucuran pendarfluor yang

terhasil dianalisis melalui penganalisis spektrum. Garisan spektrum yang terhasil

dibandingkan dengan data dari Institut Piawaian dan Teknologi Kebangsaan

(NIST) untuk mengenal pasti unsur yang diwakilinya. Teh pelangsingan

komersial digunakan sebagai sampel untuk dianalisis manakala daun teh semula

jadi telah digunakan sebagai piawai. Hasil LIBS menunjukkan bahawa kedua-

dua teh melangsingkan badan dan daun teh semula jadi mengandungi beberapa

unsur logam berat termasuk ferum (Fe), natrium (Na), kromium (Cr), kobalt (Co),

kalsium (Ca), silikon (Si), mangan (Mn), magnesium (Mg), sulfur (S), titanium

(Ti), nikel (Ni) dan cesium (Cs). Walau bagaimanapun, kadar keamatan

spektrum bagi teh pelangsingan badan adalah lebih tinggi berbanding daun teh

semula jadi. Suhu plasma yang telah dihitung dengan menggunakan kaedah plot

Boltzmann ialah 13588.95 K untuk teh pelangsingan badan dan 12319.50 K

untuk daun teh semula jadi manakala ketumpatan elektron untuk teh

pelangsingan badan dan daun teh semula jadi masing-masing ialah

7.46 × 1016 cm-3 dan 15.91 × 1016 cm-3. Plasma yang dihasilkan oleh sistem

LIBS ini didapati berada dalam keadaan keseimbangan termodinamik setempat

(LTE) selepas menilai parameter plasma. Analisis kuantitatif yang dilakukan

menggunakan teknik plasma berganding aruhan spektrometri jisim (ICPMS)

telah membuktikan bahawa kadar kepekatan unsur yang terkandung dalam teh

pelangsingan badan adalah lebih tinggi berbanding daun teh semula jadi.
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

 

 In this chapter researches regarding laser induced breakdown spectroscopy 

(LIBS) and slimming tea product will be reviewed.  It also includes problem 

statement of the research together with objective and scope of the research.   

 

 

 

 

1.2 Background of the Problem 

 

 

 The identification of elements in natural supplement is of vital importance to 

evaluate its nutritional status (Menet et. al., 2004).  Slimming tea comes in various 

brands and types with different variety of ingredients.  Slimming tea differs from 

normal tea although its base ingredients are tea leaves which comes from the 

camellia sinensis plant.  Many brands of slimming tea are available with varying 

strengths and benefits because most slimming teas contain some combination of 

stimulants, bulk fibers, diuretics and laxatives which comes from additional 

ingredients include herbs such as cassia, senna, peppermint, ginseng and fennel.  By 

the identification of the contents of the nutritive elements in the slimming tea, one 

can estimate any nutritive deficiency or surplus which may have potential side 

effects on potential user.  
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 Many researches have been done to determine some element content 

especially heavy metals in tea to investigate whether it exceeded the maximum 

permissible concentration (MPC).  For example, Ahmad et al. (2012) revealed the 

presence of mineral metals (Zn, Fe, Mn and Cu) and toxic metals (Ni, Pb and Cd) in 

tea products available in Pakistan.  In Nigeria, bioaccumulation of heavy metals (Zn, 

Cd, Cu and Pb) in tea products was investigated by Achudume and Owoeye (2010).  

Contamination tea can indirectly affecting weight loss because its based ingredient is 

Camellia sinensis.  

 

 

 

 

1.3 Problem Statement  

 

 

 There are many research focusing on tea leaves but less research on slimming 

tea products due to less attention on detection and composition analysis in health 

field.  Slimming tea products are widely available in Malaysia and consumers can 

easily buy them at the nearby store or through online shopping.  Consumers are eager 

to have slim body even there are certain products that did not give any compositional 

information.  Many of them think that all slimming tea products contain herbs that 

will stimulate body weight but unfortunately not all products contain the same herbs 

and probably there are just regular teas.  Thus, it was important to discriminate 

slimming tea with natural tea leaves.  The most common practice to analyze plant is 

by using chemical technique, either ICP, AAS, HPLC and other but in the recent 

years laser induced breakdown spectroscopy (LIBS) have also been used in plant 

studies.  In this study, we proposed analysis slimming tea by using laser induced 

breakdown technique. 
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1.4 Significant of the Research 

 

 

 It is important to determine the content in slimming tea product to help in 

making the manufacturers and consumers aware of the danger and harmful element it 

may contain. The knowledge of the elements in the slimming tea is also important to 

determine safety level, whether the concentration each of the element is under the 

permissible limit.  

 

 

 

 

1.5 Objectives of the Research 

 

 

 The main objective of the project is to analyze the content of slimming tea. In 

order to achieve this goal the following works are accomplished; 

 

i. To detect the constituents of original natural tea leaves and slimming 

tea product 

ii. To calibrate the heavy metal in the tea leave matrix 

iii. To calculate the characterization of plasma in tea leave and slimming 

tea product 

iv. To determine the concentration of selected elements in natural tea 

leaves and slimming tea product 

 

 

 

 

1.6 Scope of the Research 

 

 

Tea leave from Cameron highland was used as a control or reference.  Several 

sample of slimming teas were purchase from retail shops and super market.  All the 

teas are processed into powder to form pellet.  The teas are analyzed using LIBS 

technique. A Q-switched neodymium-doped yttrium aluminum garnet (Nd:YAG) 

laser was employed to form plasma, and Maya spectrometer was used to analyze the 

fluorescence of plasma intensity.  
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