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Abstract ofthesis presented to the Senate ofUniversiti Putra Malaysia in fulfilment of 
the requirement for the degree of Master of Science 

FLAVOUR CHARACTERIZATION OF JACKFRUIT (ARTOCARPUS 
HETEROPHYLLUS L.) FROM FIVE CULTIV ARS AND OPTIMIZATION OF 

CANNING CONDITIONS FOR JACKFRUIT PUREE 

By 

ONG BEE TEIN 

May 2006 

Chairman: Nazimah Sheikh Abdul Hamid, PhD 

Faculty� Food Science and Technology 

The study concerns flavour characterization of five jackfruit (Artocarpus heterophyllus 

L.) cultivars and optimization of canned jackfruit puree production. In the first part of 

this study, twenty three volatile compounds extracted using dichloromethane solvent 

extraction were tentatively identified by gas chromatography (GC) and gas 

chromatography-mass spectrometry (GC-MS). As ripening progressed, there was an 

increase in volatile compound formation. Development of new volatile flavour 

compounds in trace amounts at day 3 after harvest indicated the start of jackfruit 

ripening. Data obtained showed that the ripening process of jackfruit was at its optimum 

at day 5 after harvest. Variation of volatile compounds in different portions (top, middle 

and bottom) of the fruit during ripening was too little to give any significance. 
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The volatile profiles of jackfruit flavour in five cultivars were established usmg 

headspace solid phase microextraction (SPME) and gas chromatography-time of flight 

mass spectrometry (GC-TOFMS). Qualitative and quantitative analyses were carried 

out using divinylbenzene/carboxenlpolydimethylsiloxane (DVB/CARJPDMS) fiber 

with an extraction time of 1 0  min. Thirty seven compounds were identified from the 

five cultivars tested. Characteristic aroma which are in higher concentrations and 

contributed to jackfruit flavour were found to be ethyl isovalerate, 3-methylbutyl 

acetate, I -butanol, propyl isovalerate, isobutyl isovalerate, 2-methylbutanol, and butyl 

isovalerate. The consistent occurrence of these compounds in all cultivars of jackfruit 

suggested their importance in contributing to the sweet and fruity note of jackfruit. 

Concentration of the volatile compounds present played an important role in 

determining the overall flavour of each fruit cultivar. Each cultivar also possessed its 

own unique compound which distinguished them from one to another. 

During the canning of jackfruit puree, optimization of time ( l 0  - 30 min) and 

temperature ( 1 00 - 120°C) was studied using response surface methodology. Response 

values fitted the second order polynomial model. Effect of the independent variables on 

sweetness, pH and total soluble solids were insignificant (p>0.05). Analysis of variance 

(ANOVA) and regression coefficients showed significant positive linear effect of 

temperature towards cooked flavour (p<0.0 I ), sourness (p<0.05), bitterness (p<0.05) 

and hue (p<0.05), while negative l inear effect was seen in fruity flavour (p<0.05), 

viscosity (p<0.01 )  and chroma (p<0.001) .  Influence of processing time on quality 

characteristics of jackfruit puree was only found in cooked flavour (p< 0.05) and hue 
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(p<0.05). The optimization model generated a desirable region which depicted optimal 

processing temperature to be in the range of 100 °C and 110 °C while processing time 

to be in the range of 15 min to 25 min. The loss of nine volatile esters and a decrease in 

the total flavour were found in canned jackfruit puree as compared to fresh jackfruit 

puree. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk Ijazah Master Sains 

PENCIRlAN PERlSA LIMA KULTIVAR BUAH NANGKA (ARTOCARPUS 
HETEROPHYLLUS L.) DAN PENGOPTIMUMAN PROSES PENGETINAN 

PURl BUAH NANGKA 

Oleh 

ONG BEE TEIN 

Mei 2006 

Pengerusi: Nazimah Sheikh Abdul Hamid, PhD 

Fakulti: Sains dan Teknologi Makanan 

Kajian ini adalah mengenai pencirian perisa lima kultivar buah nangka (Artocarpus 

heterophyllus L.) dan mengoptimumkan proses penghasilan puri buah nangka yang 

ditinkan. Di dalam bahagian pertama kajian ini, dua puluh tiga sebatian meruap 

diekstrak menggunakan cara pengekstrakan pelarut diklorometana dan dikenalpasti 

secara tentatif dengan kromatografi gas (GC) dan kromatografi gas-spektrometri j isim 

(GC-MS). Pembentukan sebatian meruap meningkat semasa proses peranuman. 

Penghasilan sebatian meruap yang baru dalam jumlah yang sedikit pada hari ketiga 

selepas dituai menandakan proses peranuman buah nangka telah bermula. Data yang 

didapati menunjukkan bahawa peranuman buah nangka adalah optimum pada hari 

kelima selepas dituai. Semasa peranuman, variasi sebatian meruap di antara bahagian 

buah (atas, tengah dan bawah) yang berbeza adalah terlalu sedikit untuk memberikan 

nilai yang signifikan. 
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Profil sebatian meruap dalam l ima kultivar buah nangka telah dikenalpasti 

menggunakan ruang tutupan (heads pace) pengekstrakan mikro fasa pepejal (Solid 

Phase Microextraction) dan kromotografi gas-spektrometri j isim masa penerbangan 

(Gas Chromatography-Time Of Flight Mass Spectrometry). Analisis kualitatif dan 

kuantitatif telah dijalankan dengan menggunakan gentian 

divinilbenzene/carboxen/polidimetilsiloxane (DVB/CARlPDMS) dengan masa 

pengekstrakan selama 1 0  minit. Tiga puluh tujuh sebatian telah dikenalpasti daripada 

l ima kultivar nangka yang dikaji. Aroma pencirian yang mempunyai kepekatan yang 

tinggi dan menyumbang kepada perisa nangka adalah etil isovalerat, 3-metilbutil asetat, 

I -butanol, propil isovalerat, isobutil isovalerat, 2-metilbutanol dan butil isovalerat. 

Kemunculan sebatian ini dalam kesemua kultivar buah nangka menyumbang kepada 

peri sa manis dan buah dalam buah nangka. Kepekatan sebatian meruap ini memainkan 

peranan yang penting dalam penentuan perisa keseluruhan untuk setiap kultivar. Setiap 

kultivar turut mempamerkan sebatian yang unik yang dapat membezakan satu kultivar 

daripada yang lain. 

Semasa pengetinan puri nangka, pengoptimuman masa ( 10  - 30 minit) dan suhu ( 1 00 -

1 20°C) telah dikaj i  dengan menggunakan kaedah respon permukaan (response surface 

methodology). Nilai respon didapati sesuai untuk model polinomial arahan kedua. 

Kesan pembolehubah bebas ke atas kemanisan, pH dan jumlah pepejal lamt adalah 

tidak signifikan (p>0.05). Analisis varians (ANOV A) dan pekali regresi menunjukkan 

kesan kadar langsung positif yang signifikan akibat kesan suhu terhadap perisa masak 
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(p<O.OI ), kemasaman (p<0.05), kepahitan (p<0.05) dan wama (p<0.05), manakaIa 

perisa buah (p<0.05), kepekatan (p<0.0 l )  dan kroma (p<0.00 1 )  menunjukkan kesan 

kadar Iangsung negatif. Masa pemprosesan hanya mempengaruhi peri sa masak (p< 

0.05) dan wama (p<0.05) puri nangka. Model optimum ini menghasilkan julat yang 

diingini untuk pemprosesan yang optimum, iaitu julat suhu di antara 1 00 hingga 1 1 0°C 

sementara juIat masa pemprosesan adaIah di antara 1 5  hingga 25 minit. Kehilangan 

sembilan ester meruap dan penurunan kandungan peri sa didapati dalam puri nangka 

yang ditinkan berbanding dengan puri nangka yang segar. 
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CHAPTER I 

GENERAL INTRODUCTION 

lackfruit, a dicotyledonous compound fruit of the jacktree (Artocarpus heterophyllus 

L.), is grown in most tropical countries such as Sri Lanka, Burma, Malaysia, Indonesia 

and Brazil ,  but it is particularly abundant in India and Bangladesh. The complex fruit, 

which matures 4 to 5 months, turn yellowish green with a golden yellow flesh 

surrounded by yellow fibers. lackfruit is consumed both as a vegetable in the unripe 

stage and also as a fruit when ripe. The popularity of jackfruit as a commercial fruit has 

been restricted to the growing regions. Generally, there is very little research available 

on jackfruit. The gross composition of jackfruit, its vitamin content (Bose, 1 985; 

Ahmed et aI., 1 986; Bhattacherjee, 1 986), water-soluble sugar (Wills et aI ., 1 986; 

Selvaraj and Pal, 1989), starch (Bobbio et aI., 1978; Hossain et aI . ,  1 990; Rahman et aI., 

1 995; Rahman et aI., 1 999), free sugar and fatty acids (Chowdhury et aI., 1 997), and 

flavour volatiles (Swords et aI. ,  1 978; Rasmussen, 1 983; Maia et aI., 2004) have been 

documented. 

Maturity indices for various horticultural crops have relied on different features of the 

commodity, such as duration of development, size, colour, firmness, etc., which provide 

an adequate estimation of maturity (Shewfelt, 1993). Mature jackfruit contains between 

35-40% edible fleshes (Crane, 2002). However, it is not easy to determine the exact 

time when the fruit is ripe. Most fruits do not have characteristic aromas or flavours 


