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CHAPTER TWO
LITERATURE REVIEW Yv
2.1 Driving Forces for Utilisation of Sweet Potato '
\.d, T

The loss of edible or inedible food from food sup cﬂai&%ﬁ cause

eaLQ -pased w&és are often
ing~dum mé\ncmeratlon and

|sca®) ant waste using an

environmental problems and long-term econ

discarded and disposed of using various

decomposing (Ayilara et al., 2020)."Myis ;)couraged

organic method such as anaeroblc p05|t|o\or~a$wo ,e'gtmswe operation.
S
“« Q-

However, it may tak o month duc@mpost (FAO, 2003). Solutions
for these problems areghro preve+on t le ctlon and recovery of the wastes.
Waste beneficiation or val satl er's inable technique to convert waste into
refined or advan&f\l pr OlJCtS enera@aterlals can be used in various sectors as

N

blofertlllsers@wtic , biofue 2‘dr eutical products (Mak et al., 2020).
%ikalsot

s
‘,of nuﬁonal compounds that can be further utilised as a
fu | food in future. Seveﬁ%‘fruits were extracted for the ascorbic acid. For instance,

Y—v

XC acid in orange are used in the pharmaceutical and nutraceutical sectors.

Q refore, a preliminary study on the nutrients from sweet potato haulm juice should be
d

one.



2.2 Sweet Potato

Sweet potato, which belongs to the Convolvulaceae family, is f the
significant tuber crops that is originated from South America and has been &inly
for its tubers (Jeng et al., 2015). As sweet potato plants grow well mirl?m climates
such as tropical, subtropical, and temperate region, it has been gro idely in African
countries such as Nigeria and Uganda, Asian countries suﬁg:na, Indonesia,
Malaysia, and certain European countries (Prakash et al., 1Wown as storage root's
plant, sweet potatoes are plants that yield starch fro roots. tato remains

as one of the sources for main food consumption, al feed, jalco Wrod‘ug&;n and

others. T

The types of sweet potato are CE ed b‘gfed the r's shape or size,

colour of the peel, and flesh (SlosarN

white, yellow, orange to purple. ar e ‘ I’f}ghave a sweet flavour and

016). Th our@ge in varieties from

pleasant smell. Sweet potato Ists of hlgh mSun carbohydrates of starch and

simple sugars, proteins, f fatt |tam$ Ghasemzadeh et al. (2016) has
weet potato Ojit

studied the compatlb%
compounds, an & antloki

potato shows |gh c nten

8(/ cts as a source of natural bioactive

nd an@ﬁcer properties. Colourful flesh of sweet
&

yono(}uch as anthocyanin, peonidin, and cyanidin

(Moham h et al ) The e(gmnstltuents are antioxidative phytochemicals that

prow S bengf maQ#;Ith

\The top parts, which are the leaves and soft stems of the plants, are called haulm.
%a

m (2014) states that sweet potato leaves are believed to own a significant amount of

Qxlditional nutrients such as vitamin B, B-carotene, calcium, zinc, and iron. Figure 2.1



below shows the sweet potato haulm, which consists of the leaves and soft stems of the

sweet potato plant.

2.3 Sweet Potato Haulm z \ E\T
According to Ishida et al. (ZONE protein and @ary fibre content had

been found in the leaf and stem ;%@ed to.h’l ghe proximate analysis had

been done on the sweet pot es, which e |b|t&&<§5 reat amount of carbohydrate
and protein, which were 5?1100 ' dw 24 8@100 g dw, respectively (Antia et
al., 2006).

\

atly eiﬂoe energy requirement for human. Moisture

N

Carbohydra

content Was%e fd hi

of h on@? (11.10% g/100 g dw) was reported, followed by

p%ab% h Ieyel
cru e fibre (7.20 g/100 g dw) @)&Fude fat (4.90 g/100 g dw).

% Hue et al. (2012) found that leaf extracts of sweet potato showed the presence of

Qtal phenolic and flavonoid content, along with scavenging free radicals’ activity.

Several phenolic acids have been analysed in sweet potato leaf, such as dicaffeoylquinic,

8& 2 %AOO g fw), yet this made the juicing technique



caffeic, and chlorogenic acid. Other micronutrients such as iron, calcium, phosphorus,

vitamin C, and magnesium are found at a notable level.

2.4 Chloroplast in Sweet Potato Leaf Vv
Chloroplast is an organelle that converts light to chemica rgy and can be found

in almost all parts of the plants, such as stems and leaves uez its function, it contains

a lot of micronutrients stored in the thylakoid and en membrane i chloroplast

@
(Wattanakul et al., 2020). The main component in chloroplast is I?rop&ﬁ— which

can be scharacterised as chlorophyll' a' and 'b'. Paregket al. (301 )r orttt@chlorophyll

‘a’ and ‘b’ work together in photosynthem%%rbm ht ar@é light from the
p

whole colour spectrum, respectlvel

capabilities due to the existence e photosy m nts&guch as chlorophyll and

carotenoids (Pérez-galvez et aI,Z;EI attanakul et al. @ Latowski et al., 2014).
\ ’}o)o}r;las |ch Fraction (CRF) of spinach

A study has been on T

gﬁa better bioaccessibility of nutrients when

added with oil (G N . to leaf consisted of a significant amount

ast IS-trus hlgh in antioxidant

(Syamila, 2019; Gedi 17). T

"2 1g/100 g) and vitamin C (14.6 ug/100 g)

trlent Content in Sweet Potato Leaf

Q Antioxidants serve excellent nutraceuticals benefit, shield against free radicals,

and help to improve human health (Alam et al., 2016). Sweet potato leaf could be a



potential source of various antioxidants that exhibit different -promoting effects, which
can be influenced by the areas or regions grown. The leaves from sweet potatoes possess

phytochemicals such as phenolic acid, flavonoids and carotenoids, and eac h&ts own

antioxidant activities. (Nguyen et al., 2021). : (f)

Suérez et al. (2020) studied the polyphenol content of sweet eaf, which are
around 6.0 — 9.1 g chlorogenic acid/100 g dw in the presence of 3,4&-tri-O-caffeoylquinic
acid and caffeic acid, mainly contributed to the antioxi tmes of the leaf. Other
natural antioxidants present in the leaf include 4,5-@% Iq%d, vitamin C
d from bne anot er‘ e leaf,

g

possibly due to the processing methods, maturity, IypherI xidase acfzvity, storage
Y

condition, or genotype (Sun et al., 2014). \3 \ 5‘(‘

and E. However, these phenolic contents can be

—X

'
anti-nutrients such as Ld&n/ aquinone, tannin, saponin, cyanide

and trypsin (Ala N Awpl,\t JohnéJ& Pace, 2010). Anti-nutrient is another
&
concern in C(q% ricu roc&%&especially in green leafy vegetable and this
¢
he

J
could Ies% oav ab'?'ty fnl@fﬁts (Ekanayake, 2011). Oxalates may bind to the

miner as cdlc ma@um (Ooko Abong’ et al., 2020), and could cause
h mia, severe poisoni \a/nd in some instances, formation of calcium oxalate as
stones might cause renal failure (Banso & Adeyemo, 2007; Islam, 2006). Phytate

d been studied to reduce the protein digestibility and interfere with the mineral

bioavailability (Ekpo & Baridia, 2020; Francis et al., 2001).



2.7 Effect of Drying Methods, Heat Treatments and Light on Nutrients Y'

To protect phytochemical efficiency in long-term storage, agrEc@nroducts

were usually exposed to drying process (Mediani et al., 2014). Conventional drying
methods such as hot air-drying might damage dried products in % colour, nutrients

and flavour (Yang et al., 2010). A study conducted by Jiang ( owed no significant

effect on flavonoids of sweet potato leaves after being o ted '1‘[ 75°C for 90 min.
However, oven-dried sweet potato chips had discolorationpwhile free rued Q?J,ps did
not significantly cause changes to the colour, pr etothe a c! oﬂQchgen and
oxidation process on the samples (Zaizuliana etal.;”2019): d \j("
T %\‘T
Effective and rapid drying m |s requ t0 minimize the quality loss in

plant products. Vacuum freeze-d |ng prese \d\I\ hi %content of protein, fat,

dietary fibre, and various vitami ong’ with._a IOXI@ compounds compared to

microwave and hot-air drylng i etal Heat-&bcessmg such as pasteurisation,
which is conducted a elo 00 C a[d k @j heat treatment, aimed to extend
shelf-life of the fo prod ts ¢ ervat@(nethod) Pasteurisation will inactivate
enzymes, dest et l on e-forming pathogenic microorganisms,

however, th|® Ip ocess g’m nerate quality loss either physical or chemical

charactzQ of foPd v}alc S. @urlsatlon (90°C) had reduced 22% red colour in

pome juice (Vegara et q._\)%lS) but did not affect total phenolic content in tomato

on storage (Odrlozola -Serrano et al. 2008).

él
0 Peroxidase (POD) enzyme-catalysed oxidation of phenolics that cause browning

and affected colour in juice (Peng et al., 2017). Inactivation of POD also helped to avoid

degradation of phenolic concentration. B-carotene, lutein, and a-tocopherol in CRF of pea
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vine degraded significantly when exposed to light, explaining photo-oxidation occurred
(Wattanakul et al., 2020). Similar results obtained where 52% degradation of flavonoids

and 24% of antioxidant activity due to the light exposure (Jiang, 2021).
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