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Faculty :  Food Science and Technology

Jackfruit and cempedak are one of the largest tree-borne fruits and about half of it is
the rind. Useful compound such as pectin can be obtained from the rinds of these fruits.
Not only that this will reduce byproducts from fruit processing, but also will boost
local pectin production industry and contributes to the economy growth. Therefore, the
aims of this study were: (i) to determine the most desirable extractant to extract pectin
from jackfruit and cempedak fruit rind; (ii) to optimize the extraction process and
investigate the physicochemical and rheological properties of the extracted pectin.
High methoxyl (HM) pectins with uronic acid content more than 65% were
successfully extracted from jackfruit and cempedak fruit rinds using three different
acids. Sulfuric acid was the best acid to extract pectin from jackfruit and cempedak
rinds as it yielded high amount of pectin (18.6 + 1.8% and 20.5 *+ 0.1%, respectively)
and the pectin solution produced has the highest brightness and less coloured (red and
yellow). Following this, the pectin extraction process was optimized using Response
Surface Methodology. The extraction parameters studied (pH, time, temperature) only
showed significant effects on the yield of pectin from jackfruit and cempedak fruit
rinds. The optimum parameter for extraction of pectin from jackfruit and cempedak
fruit rinds was pH 2, 30 min, 90 °C and pH 2, 60 min, 90 °C, respectively. Using the
optimum extraction parameter, the yield, uronic acid content and degree of
esterification of jackfruit and cempedak fruit rind pectin were 19.84 + 0.77% and 19.51
+ 0.35%, 70.67 + 0.35% and 70.43 + 1.80%, and 80.96 + 0.11% and 69.98 + 0.66%,
respectively. The information of jackfruit and cempedak fruit rind pectin from this
research made these rinds potential new sources of pectin. This could decrease the
waste generated from processing of fruits and at the same time creates opportunity for
manufacturer to expand their market as jackfruit and cempedak fruit rind pectin were
different than existing commercial citrus peel pectin and its natural-occurring colour
was superior for certain industry.
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Saiz buah nangka dan cempedak amat besar dan lebih kurang separuh daripada buah
ini terdiri daripada kulitnya. Bahan yang berguna seperti pektin boleh diekstrak
daripada kulit buah-buahan ini. Ini bukan sahaja dapat mengurangkan sisa buangan
yang dihasilkan selepas memproses buah-buahan, tapi juga boleh memperkembangkan
industri penghasilan pektin tempatan dan meningkatkan hasil dan pertumbuhan
ekonomi negara. Tujuan penyelidikan ini adalah: (i) untuk mengenalpasti asid yang
paling sesuai untuk mengekstrak pektin daripada kulit nangka dan cempedak; (ii) untuk
mengoptimumkan proses pengekstrakan pektin dan mengkaji sifat fizikokimia dan
reologi pektin yang diekstrak. Pektin bermetoksil tinggi dengan kandungan asid uronik
melebihi 65% berjaya diekstrak daripada kulit buah nangka dan cempedak
menggunakan tiga jenis asid yang berlainan. Asid sulfurik adalah asid yang paling
sesuai dimana ia boleh mengekstrak 18.6 + 1.8% pektin daripada kulit nangka dan 20.5
+ 0.1% pektin daripada kulit cempedak. Larutan pektin yang dihasilkan dengan pektin
ini adalah yang paling cerah dan kurang berwarna (merah dan kuning). Proses
pengekstrakan pektin telah dioptimumkan melalui kaedah Response Surface
Methodology. Parameter pengekstrakan (pH, jangka masa, suhu) didapati hanya
mempengaruhi kuantiti pektin yang diekstrak daripada kulit nangka dan cempedak.
Parameter pengekstrakan optimum yang diperolehi bagi kulit buah nangka adalah pH 2,
30 min dan 90 °C manakala untuk kulit buah cempedak adalah pH 2, 60 min dan 90 °C.
Hasil, kandungan asid uronik, dan darjah esterifikasi pektin daripada kulit buah nangka
dan cempedak yang diekstrak menggunakan parameter pengekstrakan optimum adalah
19.84 + 0.77% dan 19.51 + 0.35%, 70.67 + 0.35% dan 70.43 + 1.80%, dan 80.96 +
0.11% dan 69.98 + 0.66%. Maklumat yang diperolehi daripada penyelidikan ini
memberi ruang untuk pertimbangan kepada pengeluar pektin tempatan untuk
menggunakan kulit buah nangka dan cempedak sebagai sumber baru untuk
mendapatkan pektin. Ini akan mengurangkan sisa buangan yang dihasilkan daripada
pemprosesan buah-buahan. Pada masa yang sama, pengeluar pektin tempatan boleh
meluaskan pasaran mereka kerana pektin kulit buah nangka dan cempedak ini



berlainan daripada pektin komersial, iaitu pektin kulit buah sitrus. Di samping itu,
warna semulajadi pektin kulit buah nangka dan cempedak adalah suatu kelebihan bagi
sesetengah industri.
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CHAPTER 1

INTRODUCTION

Pectin is a nutritious component in human diet. Besides that, it has the ability to form a
continuous three-dimensional network of cross-linked polymers which is a condition
known as gel (Lotzkar et al., 1946) and this made pectin an important ingredient in
foods, beverages, pharmaceutical and a number of other industries.

Pectin can be obtained from most of the plant cell wall but one that suit commercial
manufacturing industry is very limited. This is because pectin from different source has
different characteristics in which some of them may suit in certain industry while
others do not. Most common sources of pectin are from apple pomace and citrus fruit
peel. Besides apple pomace and citrus fruit peel, other sources of pectin that have been
investigated were such as sugar beet pulp (Renard and Thibault, 1993), sunflower seed
head (Miyamoto and Chang, 1992), cocoa husk (Mollea et al., 2008), passion fruit rind
(Yapo and Koffi, 2006) and others. Some of them showed potential as good source of
pectin but some do not due to their poor gelling ability or unfavourable processing
conditions for pectin extraction.

Jackfruit (Artocarpus heterophyllus Lam.) and cempedak (Artocarpus integer Spreng.)
are fruits that are available in Malaysia. The parts of jackfruit and cempedak trees and
their fruits can be used as sources of food, as timbers for furniture, as feeds for
livestock and others. According to statistics from Ministry of Agriculture and Agro-
based Industry Malaysia, the amount of jackfruit and cempedak produced in 2014 were
33,788 tonnes and 35,563 tonnes, respectively. Given that 40-60% of these fruits were
the rind (Chadha, 1985), the amount of jackfruit and cempedak fruit rinds produced in
2014 were approximately 13,515 tonnes and 14,225 tonnes, respectively. These rinds
were only used as feed for cows and goats. The remaining rinds were normally
disposed, which would be a challenge for the environment.

Despite being one of the largest tree-borne fruits in the world, jackfruit and cempedak
have never been extensively studied before for its rind’s pectin content. Up to the
author’s knowledge, there are only two studies on pectin from jackfruit rind and none
regarding pectin from cempedak fruit rind. Among the two studies on jackfruit rind
pectin, one of them screened and characterized pectins from various fruit wastes which
include jackfruit waste while another study investigated the effect of different
extractants on the characteristics of pectin obtained from jackfruit waste.

Common sources of pectin such as apple pomace and citrus fruit peel are fruits that are
unsuitable to be planted in Malaysia in a commercial scale. It was shown that jackfruit
rind contained high amount of pectin. Cempedak, which has similar percentage of rind
per fruit as jackfruit, should have similar amount of pectin as in jackfruit rind. As
jackfruit and cempedak are fruits of different species, it was expected that the extracted



pectins from both rinds have different characteristics. This research is important in
investigating new sources of pectin that are locally available. In addition, the
physicochemical and rheological properties of pectins extracted from jackfruit and
cempedak fruit rinds have never been reported before. Therefore, the objectives of this
study are:

1. To determine the effects of citric, nitric and sulfuric acids on the yield and
properties of pectins extracted from jackfruit and cempedak fruit rinds.
2. To investigate the effects of pH, time and temperature on the yield, uronic acid

content and degree of esterification of pectin from jackfruit and cempedak fruit
rinds and determine the physicochemical and rheological properties of the
pectins extracted using optimum condition.
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