
AGING EFFECT TO ACCUMULATION OF RISmTIN IN TOMATO 

AFTER ELICITED BY ABIOTIC ELICITOR : SILVER NITRATE 

NURIllDA YAH BINTI MD SETAMAM 

PERPUSTAKAAH 
UNIV£RSITI M4UYSf4 SABAN 

TIDS DISSERTATION IS SUBMITTED TO FULFILL THE 

REQUIREMENT FOR THE DEGREE OF BACHELOR OF SCIENCE 

WITH HONOURS 

PLANT TECHNOLOGY PROGRAMMffi 

SCHOOL OF SCIENCE AND TECHNOLOGY 

UNIVERSITI MALA YSIA SABAH 

2007 

;.-; UMS 
~......:~,) 
s. B , \\ UNIVERSITI MALAYSIA SABAH 



PUMS99:1 
UNIVERSITI MALAYSIA SABAH 

' . BORANG PENGESAHAN STATIJS TESIS@ 

JUDUL: /t VNZ ErFFcTro ~CqIhYWIOftr of Rlslt!71lY (fir Tom A-TO 

IrFr~ E4 C!l"~.o B y 1Hi/6TIC ~1-;C.1 1OR : S Ii.Ve-t<- (l(IT~A-lli 

Tjua h: f)~~ oI'B/J clIE3~oll ef 9 C'/t:-NCE WI/If f!-c,lyrJ V/(S 

SK<i( PENGAJIAN: ~ ~ 

Saya Nc/A.. fHt!f+:(Aif 13112 ml) S[r A-fV\kM 

I (HURUF BESAR) 
mcngalo..'U mcmbeaarlcan tcsis (LPSlSarjanaJDoktor Falsafah) 4 ini·d.isimpan di Pcrpustal.:aan Unlvc:..rsiti 

I Malaysia Sabah deng'~n syarat-syuat kcgunaan scperti berikut 

II. Tesis adalah bakmilik Univecsi~i Mala~ia Sabah. 

2. ~crpustl.kaan Universiti Malaysia Sabah dibenukan membuat satinan untuk tujuan pengajiu sahaja. 
3. Pcrpustakaao dibcnarhn membuat salilwl tesis ini scbagai bahan pcrtukann antara institusi peogajian 

linggi. PfHf' U lA tuN 
4. "Sila tandakan ( / ) t l " t Q~'l' v ~l t ~ ~ .t. SAM 

(Mcngandungi makLumat yilOg berdarjah keselamatan atau 

lcepcnti~gan Malaysia scperti yang termaktub di dalam 
AKTA:RAUSrA RASMl L972) o 

o 
171 

SULIT 

TERRAD 

TIDAK TERHAD 

PANDA ,.();::i; PENULtS) 

Ala.nut Tctap: Pl lQ k; TkMlW IIrIHt/t 

(Mengandungi maldumat TERHAD yang tclah ditentukan 
olch organisasiJbadan di maca penyelidikan dijalankan) 

Diiahkan oleh 

n.~." ... n .... n.J PUST M~A WAN) 

ftlB.1t ftN\ II , /qt1V\PV/fCt LEW 9frt I P&vQ /dH_W 
C~/} 16100 l2oT"i BI/ft1C!...l! 1k:.eurw-rit1\/ 

/f\R · C~1Y9 k(flM PIIIN 
Nama Penyclia 

.~ 

Tarikh: _________ _ 

c AT A T A..t~: .. Potong yang tidak bcrkc:naan . 
•• Iika Icsis ini SULlT atau TERHAO, sil" lampirtan surat daripada pih~ bcrkua.c;a/organisasi 

hcrkenU1l dcngan mc:nyatakan selcaJi scbab dan (cmpoh Icsis ini perlu di1cdll5kan scbagai SULIT 
dan TF.RHAD. 

@ Tcsis dimaksudk..an $cbagai tcsis bagi Iju..ah Doktor Falsa!<Ih dan Satjana sccara penyelidil:an, a!au 
discrtasi bag; pcnCljian secara kerja kUrnJs dan pcnyclidikan. alau lAporan Projek Sujanll Muda 
(LPSM). 

UMS 
UNIVERSITI MAI.J\YSIA SABAH 



ii 

DECLARATION 

I hereby declare that this dissertation is the result of my own research except the 

quotation that has been clearly cited in the references. 

APRIL 2007 

PERPUSTAKAAN 
UNIY£RSITI MALAYSIA SABAH 

NURHIDA Y AH MD SET AMAM 

HS2004-1541 

UMS 
UNIVERSITI MALAYSIA SABAH 



1. 

2. 

3. 

SUPERVISOR 

VERIFICATION 

CHONG KHIM PHIN 
DIp. ~ sSe (UPM), MRes (London) ole 

Pensyarah Patologl T umbuhan 
Universiti Malaysia Saban 

( MR. CHONG KHIM PIDN) 

EXAMINER 

(MR.LUM MOKSAM) 

DEAN 

pn.,USl A 1(A A tt 
UNIV£RSIlI MAlAYSIA SAB~H 

( SUPT.I KS. ASSOC. PROF 

DR. SHARIFF A.K. OMANG ) 

SIGNATURE 

~. 
LUM MOK SAM 

Pensvarah 
Sekolah Pertantan Lestari 
Universi1 i ~k, :aysia S&t:. :: 1l 

111 

UMS 
UNIVERSITI MALAYSIA SABAH 



iv 

ACKNOWLEDGEMENTS 

First of all I would to thank God, with his greatest love, Allamdullilah I can finish my 

Project on time. I also like to thank to my family because with their support in moral and 

material I can finish my project. 

I sincerely thank to my supervisor Mr Chong Khim Phin on his supervision and 

advised in on doing this project. I learned a lot from him especially on improving my 

writing and handling lab material. I also want to thank to Dr Markus Atong and Mr Lum 

Mok Sam for giving me advise and examining my thesis. Besides that also thank to all 

lab assistant Mr Sanin , Mr Irene, Ms Cristina and Madam Dorrin because helped me on 

preparing lab material . 

Lastly I also want to thank to all my friends because they gave me strong support 

and always encourage me in doing my project especially Zakiah, Desyi, Kee and Ho Teck 

Yung. 

UMS 
UNIVERSITI MALAYSIA SABAH 



v 

ABSTRACT 

An accumulation of major phytoalexin in tomato leaves (Lycopersicum esculeuntum) 

rishitin were quantified after elicited by abiotic elicitor Silver nitrate (AgN03) at different 

stages of age week three, five, ten, fifteen and twenty using different value of optical 

density . Rishitin was spotted on Thin Layer Chromatography as a purple fluorescence 

band at Rfvalue 0.72 under UV light 364nm. No rishitin was detected in control plants at 

all plant ages. Rishitin were quantified by spectrophotometer at maximum absorbance 

500nm and optical density value was taken as a value to compare the presence of rishitin 

in different ages. The value increased as the plants grew older from three to twenty 

weeks. The leaves week twenty of tomato showed the highest mean of rishitin value 

0.4567 and the lowest was in week three with 0.0067. The data analysis showed that 

there was a significant correlation effect between the accumulation of rishitin with plant 

ages. 
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ABSTRAK 

Akumulasi fitoaleksin utama pada daun tomato (Lycopersicon esculentum (L.) Mill) 

yang dikenali sebagai rishitin dijumpai apabila dikenakan kepada agen abiotik iaitu 

argentum nitrat (AgN03) pada pokok pelbagai usia iaitu tiga, lima, sepuluh, lima belas dan 

dua puluh minggu. Kehadiran rishitin yang kelihatan berwarna ungu dikenalpasti dengan 

mengunakan kaedah Thin Layer Chomotografy. Rishitin dijumpai mempunyai Rf value 

bersamaan dengan 0.72 di bawah cahaya UV 364nm. Rishitin tidak dijumpai pada 

komotogram yang mengandungi ekstrak daun dari rawatan kawalan iaitu daun yang 

disembur dengan air suling. Analysis kuantiti rishitin dilakukan dengan menggunakan 

spektrofotometer pada nilai serapan maximum 500nm. Penyerapan dijadikan sebagai nilai 

ukuran untuk membandingkan kuantiti rishitin bagi ekstrak daun tomato berbeza umur. 

Ekstrak daun pada umur dua puluh mingggu menunjukkan jumlah penyerapan yang 

paling tinggi dengan nilai min 0.4567 manakala ekstrak daun umur 3 minggu 

menunjukkan nilai paling rendah dengan nilai min 0.0067. Keputusan analisis 

menunjukkn umur tumbuhan menberi kesan yang signifikasi pada akumulasi rishitin 

dalam daun tomato. 
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CHAPTER 1 

INTRODUCTION 

1.1 Preface 

Almost 31-42% of agricultural world production losses because of destructive and 

destroy by disease, insect and weeds. From this average almost 36.5 % of tota110sses was 

due to disease 14%, insect 10 % and weeds 12%. Disease shows the most percentage and 

major widespread losses and it alone was reported can cause until $ 220 billion of losses 

in agricultural production (Agrios, 2005). In developed countries losses typically lower in 

potential yield production than in developing countries (Bent and Yu, 1999). Losing of 

agricultural production contribute to many kinds of social problems to the worldwide 

especially in poor countries that their economic fully hope in agricultural industry. 

Furthermore with an increase of human population day by days, year by year around the 

world is afraid to say that some of the people still facing with starvation, lack of 

malnutrition because limited source of food (Agrios, 2005). 
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The terms of disease development in plant can be defined as eventually outcome 

of any interaction will depend upon ability of the plant to prevent development of the 

pathogen versus the ability for pathogen to overcome the resistance of the host 

(Smith, 1996). Disease can cause by many kinds of factors that commonly can be divided 

into two which are biotic factor and abiotic factor. Biotic factor always refer as pathogen 

such as viruses, bacteria, fungi, nematodes, mollicutes and protozoa They usually cause 

disease in plant by disturbing the metabolism of plant cell through enzymes, toxic, growth 

regulators and other substances they secrete and by absorbing food stuffs from the host 

cells for their own use and some of them may also cause disease by growing and 

multiplying in the xylem or phloem vessels of plants, thereby blocking the upward 

transportation of water or the downward move of sugar (Agrios, 2005). 

Abiotic typically refer to environmental factors such as temperature, moisture, 

mineral, nutrient and pollutants that exist at levels above or below a certain ranged 

tolerate by plant. These two kinds of factors and insect or pest can infect and attack plant 

at any of their life span. They can infect seedling, young or mature plant or even 

senescence. Moreover the infection also can be at different part of plants such as stem, 

stolen, leaves or even seed. However plant change in their reaction susceptibility or 

resistance to disease with age (Agrios, 2005). Some of the plants become susceptible only 

during growth period and become resistant during adults such as Pythium damping off 

and root roots, downy mildew, peach curl and bacterial blight. Some of them will 

become resistant while young but become more susceptible in growth period and 

resistant again when they are mature. For example, rust disease and viral infection. 
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Besides that there are also plant that have a stage of juvenile susceptibility during the 

growth period of the plant. Susceptibility continued by a period of relative resistance in 

the early adult stage and following susceptibility after maturity such as potato blight 

caused by Phytophora infestans and tomato blight cause by Alterinaria solani (Agrios, 

2005). 

Although plants are easily expose to an existence of a various number of potential 

pathogens in their life and vast of environmental stress including pollutant and toxicity, 

most plants can live free from the effect of this unfavorable condition. This is due to 

suitable and effective mechanism in their own protection (Smith, 1996). In order to 

survive, grow and reproductive, they protect themselves by an array of resistance 

mechanism. Generally, this mechanisms are fonned by combination of physical and 

chemical barriers. In physical barriers they protect themselves by inhibit the pathogen 

from gaining entrance and spreading through the plant Whereas in chemical barriers, 

biochemical reaction which take place in the cells and tissues of the plant and produce 

substance that are either toxic to the pathogen or create condition that inhibit growth of 

the pathogen in the plant (Agrios, 2005). 

One of the chemical resistance that found to be a potential antimicrobial 

compound due to resistance in plant disease called phytoalexin. Phytoalexin is toxic 

antimicrobial substances produced in appreciable amounts in plants only after stimulation 

by various type of elicitor either biotic or abiotic elicitor (Agrious, 2005). These 

compound was successfully isolated in many types of plant species such as cam alexin in 
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Arabidopsis thaliana, phaseollin in bean, furocoumarin in celery, lubumin in potato and 

rishitin in tomato (Strange, 2003). Phytoalexin can be a potential compound to inhibit the 

pathogen growth. Previous studied by Johnson et al. (1976) on leaves of sugarbeet (Beta 

vulgaris ) found that, betavulgarin posses strong antifungal activity and play important 

role in the resistance of sugarbeet to Cerespora beticiola. Realizing the important roles 

of pbytoalexin, many of the researcher were interested in finding out the factors that can 

contribute to the accumulation of this compound in plant species such as types of 

elicitor, of host resistance such as susceptible or resistant plant, part of plant and age of 

plant. 

Tomato (Lycopersicon esculentum ( L.) Mill) is one of the important crop in the 

world. Tomato have per capita fresh market consumption that continues to increase 

around the world. Tomato products are found in a great variety of processed food 

(Benton, 1999). In Malaysia, tomato is the third important vegetables planted in 

Highlands among 25 types of other vegetables. However, the production of tomatoes are 

limited contribute with many types of diseases. One of the serious diseases in highlands is 

late blight that cause by the fungus Phytophora infestans. This disease can destroy tomato 

leaves and can kill them (Nordin et al., 1986). 

Similar disease was reported to the 50% of losses in the production of tomato in 

Ontario, Southern Georgia and Florida around 1970. Whereas phonna rot disease cause 

by Phoma destructive plowright occurs in most growing areas of the world especially in 
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the Southern United States and India with contributed losses until 28% in early 1990. 

This fungus can infected tomato leaves, stem and fruit (Sherf and Macnab, 1986). 

Other disease such as common mosaic by strain of tomato mosaic virus , Cinton 

that contribute the big losses especially in British greenhouse. Besides that, early blight 

by Alternaria solani can cause death of plant. This disease also can infect different part 

include seed, leaves, stem, branches, roots and fruit. Some of this disease can infect at 

various stages of plant development such as early growth and fruit development for 

example bacteria canker in tomato cause by Corynebacterium michiganense that can be 

affected at any stage and development (Sherf and Macnab, 1986). 

To control the disease and pest insect among tomato plants, applying toxic 

chemicals which known as pesticides and fungicides are always be an option. However an 

extensive use of pesticides to overcome this problem can cause many other problem such 

as pollutant and toxicity to other organism such as soil microorganism, animals and 

human. Besides, it can effect the price of tomato fruit in the market when consumer are 

prefer to buy less use agricultural chemical tomato fruit (Benton, 1999). 

There are other significant developments have been made to develop cultivars 

are resistant or tolerant to the occurring disease, insects and nematodes. One of this 

approach is breeding disease resistant cultivar and varieties of plant like tomato such as 

verticillium and fusarium wilt and tobacco mosaic virus. Some cultivar of tomatoes are 

resistant to tomato disease such as Venus, Saturn, Kewado and Rosita Mountain 
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Supreme. These cultivar resistant to Bacteria wilt diseases (peet, 1996). Another ways to 

protect tomato is by practicing crop rotation, sterilize seed, applying a good agriculture 

practice such as take care a good sanitary (Benton, 1999). 

In tomato secondary metabolites including phenolic compounds, phytoalexins, 

protease inhibitors and glycoalkoloids play an important role in disease resistance. These 

metabolite play an important role to protect against adverse effect of host of predators 

such as fungi, bacteria, viruses and insect or even environmental stress (Friedman, 2002). 

Rishitin have been found to be the major phytoalexin in tomato (De Wit and Flach, 1979) 

and also can be found in other family Solanaceae such as potato (Harris and Dennis, 

1976). 

Since the founding of a major phytoalexin , rishitin is bring a new hope for a new 

mechanism of resistance in tomato. Risbitin was isolated in leaves (De Wit and Flach, 

1979). stem (Harrison and Beckman, 1987) and fruit (Glazener and Wouters, 1981). The 

accumulation of risbitin due to the elicitation of either biotic or abiotic elicitor. Risbitin 

play an important roles in plant disease resistance in tomato (Hutson and Beckman, 

1987). Rishitin can inhibit the early stages of fusarium infection from the region of the 

initial infection in stem vascular tissue. Similar result indicated that accumulation of 

rishitin and other phytolaexin such as solavetivone response to microbial infection and 

show antifungal activity against the majority of fungal P. infestans in potato tuber (Harris 

and Dennis, 1976). 
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Although many studies have been done due to accumulation of rishitin in tomato 

but there are fewer studies on the this factor due to the effect of plant age. Thus, in this 

study tomato leaves tissue will be elicited by abiotic elicitor AgN03 and rishitin will be 

quantify among age of tomato plants. 

1.1 Research Objective 

The objective is: 

• To quantify the accumulation of rishitin in tomato leaves at three, five, ten, fifteen 

and twenty weeks old tomato plant after elicited by abiotic elicitor AgN03 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Tomato 

2.1.1 Background 

Tomato, Lycopersicon esculentum (L.) Mill. is the most solanaceous vegetable. The 

Aztecs of Central America cultivated the tomato plant, which they called xitomatl at 

around 700 A.D. Spanish conquistadors named it tomate. Tomato seeds were transported 

from the Andes to Spain and from there to other European countries around 1520. In 

Italy, tomatoes were named pompodoroor "golden apple" and in France, "pomme 

d'amour" or apple of love (Benton, 1999). The widespread use of tomatoes in the United 

States as a food began during the second half of the 19th century. In 1993 world tomato 

production 70 million metric tons were reported (Wien, 1999). Tomatoes are used in 

many processed foods such as canned and sun-dried tomatoes, juices, ketchup, pastes, 

purees, salads, sauces and soups (Rubatzky and Yamaguchi, 1997). 
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2.1.2 Botany 

Tomatoes are usually annuals in temperate region or short-lived perennials in the tropics. 

Tomato seed is small and hairy. Germination is epigeal which the seeds germinate with 

cotyledon appearing above the surface of the ground (Messiaen, 1992). Plants grow from 

0.5-2.0 tall, with solid and thick stem but some dwarf cultivars, grown as novelties, are 

less than 30 cm tall. Growth habit can vary from erect to semi prostrate and some also 

exhibit substantial vining. Taproots usually are strong and deep, some occasionally reach 

depths of 3 m. Small glandular hairs that appear on stem, leaves and peduncles have a 

noticeable odor (Rubatzky and Yamaguchi, 1997). 

Once the two foliaceous, oval cotyledons have unfolded, the seedling develops 7-

14 composite leaves, bearing more and more leaflets, before the first inflorescence is 

formed Leaves are compound pinnate, coarsely toothed and often curled but also can be 

smooth. Tomato axillary buds can develop into stalks, appear in each leaf axil and 

sometimes at the tip of the inflorescence (Messiaen, 1992). Plant growth characteristics 

range from indeterminate to highly determinate. Inflorescence are borne opposite and 

between leaves. Flowers are perfect about 2 cm in diameter and often pendent with 

yellow star-shaped corolla: yellow anthers are united to form a tube. Tomatoes have 

pedicels that have abscission zone about midlength (Rubatzky and Yamaguchi, 1997). 
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2.1.3 Plant Growth 

Tomatoes are grown successfully on a wide range of soil types from sandy to fine 

textured clays, as well as in soils of high organic content. A soil pH range from 5.5 to 7 is 

usually suitable for tomato. Plants grow better when provided with uniform moisture and 

well- drained soils. They are intolerant of water logging, especially shortly after 

germination and at the period of fruit maturation (Benton, 1999). Excessive moisture is 

often conducive to damping off and root rot diseases. To minimize diseases problem soil 

commonly were sterilized (Sherf and Macnab, 1986). Usually, water is given about 25-

30mm weekly and on a hot dry day, evapotranspiration can exceed 10 mm (Rubatzky 

and Yamaguchi, 1997). 

Tomatoes can be grown in most open-field locations where there is a minimum of 

3-4 months of warm, frost-free weather, which an average temperature 16 °e but if the 

temperature less than 12°e it can cause chilling injury. Days temperature of 25 - 30 °e 

with night temperatures between 16°e and 200e are optimal for growth and flowering. 

Whereas for seed germination is need a temperature about 100e and the maximum is 

35°e. Between 25°C and 30°C, seedling emergence occurs within 6-9 days. Nitrogen is 

very important for vegetative growth. Whereas phosphorus also important for 

development and flowering, potassium and calcium for cell wall development. 

Commonly a starter fertilizer is applied prior to or at planting. Both phosphorus and 

potassium are commonly applied pre plant with a portion of the total nitrogen (Rubatzky 

and Yamaguchi, 1997). 
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