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Microencapsulation of Kabocha Pumpkin Carotenoids

Naomi M. Mulyadi, Tri D. Widyaningsih. Novita Wijayanti, Renny Indrawati, Heriyanto, and

Leenavaty Li

Abstract—Kabocha pumpkin (Curcubita maxima [Duchesne
ex Lamb.) is 4 potential source of carotenoids. However, the
usage of carotenoids is limited due to their instability and lso
their susceptible degradation against harmful conditions such as
base and acidic conditions, oxidation, and illumination. In this
study,  Kabocha were  incorporated  into
microencapsulation containing chitosan, sodium alginate and
sodium _ tripolyphosphate. The objective of this study is to
determine the formulation of coating agents, carotenoid stabiity
in acidic conditions for mimicking the microencapsulation
process, and to characterize the microencapsulated carotencids
including the determination of the efficiency of carotenid
incorporation into microencapsulates. A misture of sodium
ghas,citosn s sdum wiposphaphne 019 192 ¢
024 8, w e best of coating agenss according to the
physical chnarkrnmn and ko its moisture content.
d vith and without

o M analysis. The
products of microecapsulated carotenoids have the water
content of around S.4% to 7.1%.The highest efficiency of
microencapsulation obtained was 91% at the carotenoid
concentration of 117.98 g - &1 (05 %, wiv), although the
efficiency was decreased with increasing umn'lwuls added o the
microcapsules probably due to over of carotenoids us

Th painof his sfcency was i with L and Shue vaues,

and total provitamin N i nereed
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L INTRODUCTION

Carotenoids have several functional benefits for human
body
influencing cell progression of the fibroblast, antioxidant, in
protecting agent of UV radiation and d
cancer risk. In addition, some types of caroten carole
as provitamin A [1]. However carotenoids are susceptibly
degraded by harmful conditions, i.c. light radiation, high

tenoids have roles in_epithelisation process.
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temperature, and the presence of acid or oxygen. These
conditions may degrade their quality on disappearance of
color, mancidity and decrease in bioactivity and food
functional roles [2].

Some protecting techniques hase been explored to protect
pigments from the degradation. Encapsulation is a common
way that protects bioactive molecules by entrapping them into
other substances and also that changes the size of partcles into
nano- or microparile. Microcncapsulaion is ncapsulaton
which produces micro paricles (1 wm 1o 1000 um) [3]
Microencapsulation has been applicd in some kind of food
products and usually uses spray-drying (high temperature) as a
diying method while microencapsilation conducie by feese
dryeris still rare. The Fre
quality for final produ
composition in food because it uses low temperature. Suitable
coating agents are neded n the encapsulation process, because
the coating agents give protecting barrier to the bioactive
compounds. Chitosan and sodium alginate are two kinds of
coating agents that have been used for microencapsulation in
pharmacy. These two agents give a good synergy in forming
transparent, flexible, and stong film, and have high tensile
strength [5] Preparation of mictocapsule  via
emulsification with biopolymer combined with freeze drying
technology is known to produce microspheres, having a
partcle sz ranging between 20 wm and 5 000 um [5].

Kabocha pumpkin (Cucurbita maxima) Duchesne is a
potential carotenoids source. Kabocha has higher carotenoids
content (285.91 mgr100 g1) than local pumpkins (26.62
mg100 g 1) [6]. In present study, the microencapsulation
proses ofcarotenids from kabocha was conduced by frcze

diye of
mpoh pl\u\phal\. (STPP) as  coating agents  of
microencapsulated carotenoids would be chosen. The addition
of different carotenoid concentrations was evaluated to
determine  microcapsules  characteristics, such as color
propetties and encapsulation efficiency. The final product of
microencapsulated kabocha carotenoids can be utilized as
natural carotenoid powder with high stability.

1L MATERIALS AND METHODS
A, Materials and Reagents

Kabocha and sunflower oil (Golden Bridge, Malaysia) were.
purchased from Lai-Lai Fruit Market (Malang. Indonesia).
Chitosan and Sodium Tripolyphosphate (STPP) (Changzhou
Kamadi Trading Co. L Changhon, Ching). sodium sginae
(Qinglao Hyz logy Development, China), tween 80
(Sigma Ald | St. Louis, United Stat water
with resistivity 100104 @ cm, N2 gas (UHP grade, PT
Samator, Surabaya, Indonesia) were used direelly. Glacial
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