CHAPTER 1

Yv
INTRODUCTION @
<

1.1 Research background Y'

Agriculture solid waste has become a concern aday, w growing

L 4
amount resulting from the increased agricultural produetion, arising f n,th dto

feed the ever-expanding human population. Unfortun

is orlk'ﬁﬁnaged in

many developing countries as little is know% sp nefi@ossibilities
if properly managed. In Malaysia, t?&%e}round hec@ﬁ: of sweet potato

(Ipomoea batatas L.) plantation ar@'szozzﬁgéf @Qgriculture Malaysia,
N
2023). A cycle of sweet potato jon is'fepea ‘,3 tir@c{«h year on the same piece

&
of land. Figure 1.1 below shovm ha,l eet po@ plant.
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Figure 1.1: Sweet potato haulm



The sweet potato haulms (SPH) contain stalks and leaves with a high content
of protein, phenolic compounds, antioxidant activity, ascorbic acid, and toc?ml
(Suérez et al., 2020; Zhang et al., 2019). Despite its plenty amount, SPH is@}ed to
feed livestock, returned directly to the soil, mulched, or burnt (Zhang et'al’»2019). This

agricultural solid waste can be utilised as an alternate source for th¢ production of

different products in various research and industry. : \,
Chloroplasts are organelles in the leaves of pl heré most of the valuable

nutrients, vitamins, pigments, fatty acids, and amino acids are synthesi .sd‘latixg;'the

| &

ch m‘sbssentlal
b

berate m its cell

organelles as a chloroplast-rich fraction (C potentially

4
Sptast

ipophilie nutrients from

micronutrients for human or animal consumptiog. Chl
wall is expected to increase the accessibilWail

plant (Gedi et al., 2019; Syamila, 201%! could be
in Malaysia, due to its availability; H aois't\m%’n that‘h?ms efficient juicing and
4]
can be grown throughout the& resentlysver Iimgel‘}zientific projects examine
N
e of

CRF's nutritional and antin nal prop g@en biomass. To date, no CRF
N
bee

t S&Q to start this study

derived from SPH has been studied. &

Vitamin{& E,
lipophilic nutl%Lim' ed bi
reportedin keat-t;eaﬁe_d

b
2

(Syami 9; Wattanakul et Q&Q). Hence, downstream processing involving heat
N

t Nts is proposed to remove or weaken the envelope of chloroplast. The removal
0

Weegs/ carotenoids found in chloroplasts are
C;SSie-I/I of lipophilic nutrients for body uptake was

d@ed from spinach compared to blanched CRF

e cell wall is expected to increase its nutrient bioaccessibility. There is no data
ailable on the bioaccessibility of CRF’s nutrients derived from SPH. It is expected

that the CRF derived from SPH could be an innovative ingredient that will enable
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research scientists and product developers to introduce a variety of plant-based
products, following the current trend to go green, healthy eating and only cw
plant-based products. This year-round source of green biomass should not be cted

and must be valued as an ample source of essential nutrients. A

Partial replacement of fish meal with a CRF from spinach %zositive growth
in Zebrafish (Gedi et al., 2019). There are suggestio thCh the food with

chloroplast as it contains bioactive compounds like pro-vitamin (&3-car tene) and
vitamin E (a- tocopherol), and its thylakoid is found go have'a health-p oti‘hKatfect.
Furthermore, there is interest in the impact of t id membraneSion thé‘ﬁ-igestive

’ b §
I eﬁect@ inducing

ungg{ ptide, ghrelin

process. Thylakoid membrane possesses a s?ety'-pr

cholecystokinin, leptin, and enterostatin@\w!edu ing t
(Montelius et al., 2014; Rayner et al., ZMhe resear 2%

and spinach has shown that the iacalip’i\da%,?RFc% well digested by the
E e

o
pancreatic enzymes (Watt& t  aky, 2019), Aﬁ.b«lt?"—ch indicates promising
bioaccessibility of nutri ntsWRF ompare t00~ g fresh green vegetables.
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The utilisatirn{s eet|

en wdstg"as a sustainable source of nutrients
can benefit Mal he E@om SPH could produce new ingredient
innovations t)%l alsd ben hﬁm@js nd animals. In addition, by-products from
green w% Id cgnt in :a pr le amount of nutrients that may be innovated
into fos a

gy will contribute to the National Priority Areas (NPA) on food security and

t
6 fit the well-being of the bottom 40 % (B40) Malaysians.

the C@of pea vine haulm

%

d non-food appl@t;‘o.ns. The focus on post-harvest physiology and
\



Moreover, this initiative supports the 17 Sustainable Development Goals
(SDGs) envisioned in Malaysia via the 2030 Agenda, which aims to develop a p
balances economic growth with social inclusion and environmental @)ility
(United Nations, 2023). This is also in line with the Integration ofﬂkand Aqli

Knowledge (INAQ) concept, introduced by Universiti Sains Islam Raysia (USIM),

in which the dimension of knowledge and science potentiall Ms a formula for
iZ

Itural waste such as

ation pWa healthy
L ] Y.
environment for all forms of life, and support renewa sources of teha!ﬁ.—)

Y’ \ N
1.2 Problem statement \, g

Based on the remarkable quam agricultu
| e Ly e
plantations produced per year, it En ili useith wq%es just to feed livestock,
t, OF le

9 Q
return directly to the soil, be b& ft M. Trﬁ&bundance of nutrients found
N
in the sweet potato Im%nl be extracted’ an verted into some beneficial
nts fo

inventions. The nutrie d cm{ ome added value towards the food security

chain in Malays@tin lis a stain@ source of nutrients. On top of that,
N
optimisation ((th een biem?c‘gﬂl bugvdycled back to the economy in a long-term

perspec$ p v)" §J

beration of chlorQB;QSt from its cell wall would promote the release of

\
e \U nutrients. Thus, slow juicing of sweet potato haulm is proposed in this study.

Q recovery of chloroplasts is performed by centrifugation technique to obtain a
u

trient-rich layer called chloroplast-rich fraction (CRF). The nutritional compositions

solving current issues (Jailani, 2019). Therefore, upcyclin

sweet potato haulm can minimise environmental de

of sweet potato leaves were influenced by harvesting periods. However, no data was
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recorded on the physicochemical variation of the plants harvested from different crop
borders. Hence, sweet potato haulms are scheduled to be collected from three d?un
crop borders within the same plantation area to prevent variation in er@S ntal

conditions (soil, fertiliser, climate, or even availability of w nd their

physicochemical properties were investigated. Q

The nutrient composition sourced from a green plant eatly fluctuate in

response to agricultural and post-harvest factors. To ov. e this, Wentation
of pre-treatment such as thermal processing is suggested to avoid |cdcr@ﬁcal

quality degradation due to the indigenous enzyma ivity that will'Cause degradation

s b &
in the quality of CRFs from sweet potato haulmq heref }h{ reatmggﬁ involving

conventional pasteurisation, steam pasteufis , an vnte nchj:rlg re proposed in

this study. \

\Y Y
N
The bioaccessibility of @ds ffom gr plam{jQ reported to be relatively

low. This has been attributed to ral cIud@a limited release of nutrients
lnd low Im

from the plant cellular e 'zment @isaﬁon of lipophilic nutrients
4 4

during gastrointestirwm dif

bioaccessibility hili
!
S

hus, tl(éjfﬁfluence of heat treatments on the
. . @
study. An |n-wlges on mageld:

v
Gk s
‘é\ <
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t

liberated CRFs is investigated in this

e%as preliminary evaluation before executing



1.3 Objectives

This research notably focuses on the chloroplast-rich fraction (CRF) zeet

potato haulm. To exploit nutrients from the green biomass proposed in tS work, three

(3) objectives were computed: ‘

1. To investigate the effect of different crop borders V’! physicochemical

variation of chloroplast-rich fractions (CRFs) f e po@m
@
¥

. | o | S
2. To investigate the effect of heat treatment: e phyjlc chemica & tion of
chloroplast-rich fractions (CRFs) from Wot M . Y}'

3. To investigate the digestivtstab§y %ﬁce ;b{w of B-carotene and
lutein of chloroplast-rich fractions (GRFs) fr 4 sw@otato haulm.
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1.4 Scope of study

This study mainly focuses on the physicochemical properties of chlor%gich
fraction (CRF) from sweet potato haulm (SPH). The SPH used in t!s:s@ly was

obtained from the purple-skin yellow-fleshed sweet potato plant, The purple-skin

yellow-fleshed sweet potato (Figure 1.2, Table 2.1e) is popular injMalaysia and known

as the Japanese Yellow sweet potato. Y'

Figure 1.2: Purpl%yellow-hd!ﬁi%&@ato
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The haulm was colle tthe’ﬁame le f eq}three different crop borders of
|;|us}ted

sweet potato plants as in Fi 148.(@ree different heat treatments were

proposed in the SN ventil)nal steuri a@'n (CP), steam pasteurisation (SP), and
N

water blanchi ). The dige i}ilit pophilic nutrients (B-carotene and lutein)

of CRF fr was determined using-the static in-vitro digestion model by Minekus
4

: %The in-vitro (ﬁgei’ﬁm model simulates the physiological and crucial

et al 5
conditions’ of the in-vivo dig&(t‘i%n process (oral, gastric, and intestinal phases) that
A%iuring human gastrointestinal digestion. The in-vitro digestion also offers a better

Oderstanding of nutrients’ bioaccessibility besides being rapid, inexpensive, less

laborious, and has no ethical restrictions process.
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Crop border 1 Crop border 2 Crop border 3
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Figure 1.3: lllustration for crop borders et potato plantatio \M{J?n the
same farm § g
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1.5  Chapter summary \% Q‘ O<<

This study suggested that t waste mbi?t tét‘&)lants contains a high

Ny
. . a0 A R
amount of protein, phenolic ¢ s, antioxi t"‘act% , and potential lipophilic
. . N\ |
nutrients such as carotenoi t potato hau (S@collected from three different
crop borders was used %/ he physicoc w‘@iaﬂon between the crop borders.

Conversely, diffeKN&at trerthwere ormed to prevent physicochemical
uality degradation of chlo -rich inon CRF) from SPH in response to
quality deg EN ; 5 %@! (CRF) p

agriculturad t-hales a rg @dition, heat treatments could have a positive
impact % ioacossipi y of @hilic nutrients from the liberated CRF. A static
in-\féestion system is app,@ as a preliminary evaluation before in-vivo study.






