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Abstract

Nafural sources of antioxidants are derived from fruits, vegetables and wine, whilst arfificial supplements are from teas and
spices. Sweet potato (lpomoea batatas) is an excellent natural source of vitamins and minerals, and likely a great source
of antioxidant. The objective of this study is to analyze the antioxidant activity of orange sweet potato (Vitato) and purple
sweet potato (All purple), prepared as heat dry and moist heat for 30 minutes at 100°C. All the samples were obtained
from Pasir Puteh and MARDI Telong, Bachok, Kelantan, respectively. Both samples were soaked into methanol to obtain the
crude extract prior to analyzing for antioxidant activity by using 2, 2-diphenyl-1-picryl hydrazyl (DPPH). ICso values of dry
heat and moist heat Vitato were 0.40mg/L and 0.20mg/L while dry heat and moist heat, All purple were 0.32mg/L and
0.19mg/L, respectively. Both moist heat samples enjoyed higher scavenging activities compared to dry heat samples.
However, the All purple sample of moist heat is the most superior one. Significant difference of IC50 values between dry
heat and moist heat sample differ significantly. Thus, this study clearly demonstrated that moist heat sweet potato exhibited
excellent increase in anfioxidant activity.

Keywords: Anfioxidant activity, two sweet potato cultivars, moist heat, heat dry

© 2016 Penerbit UTM Press. All rights reserved

1.0 INTRODUCTION

Free-radical scavengers or antioxidant products are
in demand as consumers are aware of the power
that this compound exhibit in stabilizing the free
radicals in our body. Anfioxidant extracts from sweet
potatoes have been observed to slow down
degenerative diseases and even cancer related

cells. The presence of considerable amounts of beta-
carotene and anthocyanin in sweet potatoes will act
as free radical scavengers. Sweet potatoes are also
considered as rich source of nutfrients, essential
elements and vitamins required for healthy diet and
wellbeing.! In Malaysia, sweet potatoes are usually
cooked in many different ways: either steamed, fried,
or roasted before consumption. These practices will
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possibly affect the nuftritional composition as well as
influence its antioxidant properties. These domestic
cooking practices could either be detrimental or
beneficial to food nutrients content as well as its
antfioxidant capability.24 This phenomenon will be
further discussed in this paper.

2.0 MATERIALS & METHODS
2.1 Study Sites

The sites were chosen based on the availability of the
samples and must be on BRIS derived soils (Beach
Ridges Interspersed with Swales). One chosen site
was located at Pasir Putih, Kelantan and the other at
MARDI Research Station in Telong, Bachok, Kelantan,
off the east coast of Peninsular Malaysia. These two
sites are approximately 18 km apart. BRIS soil
originates from sediment or sand from the sea that
accumulated due to tidal movement and erosion
process.” According to the Ministry of Agriculture of
Malaysia, & this soil belongs to the order Spodosols.
The topsoil texture is dominated by 97-98% sand
fraction, with less than 1% clay fraction. This saoil is
highly nutrient deficient, too sandy, weakly
structured, low water retention capability and acidic
in nature.?-10

2.2 Sample Collection and Preparation

Two sweet potato cultivars comprising of orange-
fleshed sweet potato (Vitato) and purple fleshed
potato (All purple) were randomly collected from
Pasir Putih, Kelantan and MARDI Telong, Bachok,
Kelantan, respectively. Both samples were dry heat
and moist heat, peeled and sliced into 0.5cm to
0.8cm thickness. As for moist heat sweet potato,
samples were steamed for 30 minutes using a
steamer set at 100°C. All samples were oven dried at
50°C for 2 days, ground into fine pieces and stored in
Ziploc® bags at room temperature for further
analysis.

2.3 Exiraction Preparation

30g of powdered samples were soaked into 90mL
methanol for 2 days. The mixtures were filtered using
Whatman No.1 filter paper to obtain crude methanol
extract. The exitract was concenfrated under
vacuum on rotary evaporator (Hei-Vap Precision ML
G3B), stored in universal bottle and left in fume board
for methanol to fully evaporate.

2.4 Antioxidant Activity

Antioxidant activity was analyzed by using method
modified by Steed & Truong.'' TmL of 0.004% DPPH in
methanol was pipetted into different concentration
(1.0, 0,5, 0.25, 0.125 and 0.0625mg/L) of standard
extract ascorbic acid. The absorbance was read at
517nm  with  Thermo Scientific, Genesys 20

spectrophotometer after being subjected to
incubation in the dark for 30 minutes. The
absorbance of standards and samples were
measured against DPPH control, which consisted of
DPPH and methanol. Inhibition curves were prepared
and ICso values were obtained. Percentage of
inhibition was calculated by using:

DPPH Scavenging (%) = |1 — [ 22272 } | x 100

3.0 RESULTS

Based on Table 1, it is inferesting to nofe that the
scavenging activity increases with all the cultivars
tested. However, the significant ones are the moist
heat samples for both cultivars. We noted that the
most significant is the All purple cultivar. The different
samples concenfration and percentage of radical
scavenging activities within the same concentration
are shown in Table 2 and Figure 1. Maximum radical
scavenging activities for dry heat and moist heat
Vitato were 76.32% and 77.53%, respectively. Whilst
for dry heat and moist heat All purple samples, the
maximum radical scavenging activities were 77%
and 76.09%, respectively, which maximized at
1.0mg/L concenftration. Using ICso as a standard
value, the optimum antioxidant activity is achieved
by moist heat All purple, closely followed by moist
heat Vitato. Next comes the dry heat sample of All
purple and finally the dry heat Vitato (Figure 1). In this
study, ascorbic acid served as a confrol, where the
increased frend of its anfioxidant activity can be
observed in Table 1 and Figure 1, and the maximum
scavenging activity was noted at 81.34% of 1.0mg/L
concenfration level. Significant scavenging activities
were noted for moist heat samples for both cultivars
in all concentrations used, except the lower end and
the upper end and they dominated the scavenging
activities in comparison to dry heat samples (Table 2
and Figure 2).

Table 1 Comparison between different concentrations on
the same cultivars of sweet potatoes

Scavenging activity (%) £ SD

oncentration
(mg/L)
0.0625 0.125 0.25 0.50 1.00

Cultivars/

Treatment

Vitato Raw 4.77 17.44 32.81 57.39 76.32
+0.35¢ #1.94d  +1.45c  +1.38c +1.682

Moist 6.73 34.60 57.27 66.34 77.53

Dry +0.44>  £1.30° +1.13¢  £1.36@ +1.320

All Purple 12.55 27.36 4299 63.47 77.00

Raw +0.89¢ +1.39c  £1.66°  £1.9v +1.36¢

Moist Dry 7.43 37.02 58.22 66.46 76.09

#0.66°  +1.279  #1.670 #1279  +1.84¢

abcddifferent letters in the same row differed significantly at (p <
0.05)
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Table 2 Comparison within different sweet potato cultivars
on the same concentration, with ascorbic acid as the
control.

Treatme Scavenging Activity (%) £ SD ICs0
nt 0.0625 (m
mg/L  0.125 0.25m 0.5mg 10mg 9/l
mg/L g/L /L /L )
Vitato
Dry 4770 17.44x 3281 57.39x 7632 04
heat .35¢ 1.940 £1.45¢  1.384 *1.68¢
Moist 6.73+t0 3460t 57.27 6634+ 7753 02
heat 440 1.300 £1.13¢  1.364 £1.32¢
AllPurpl
; 12.55+ 2736+ 4299  63.47+ 7700 032
ry 0.8%¢ 1.390 *1.66c 1.9 *1.36¢
heat

Moist 7.43+0 37.02+ 5822 66.46 76.09

heat b6 1279 167e 1279 t1gae OV

Ascorbi 7520+ 7670+ 78.51 80.30+ 81.34
c Acid 0.36 043  +038 034 050 002

abcddifferent letters in the same row differed significantly at (p <
0.05)

IC50 valueof dryheat and moistheat
vitato and All purple sweet potato
05

0.4
0.3

0.2 T ==

IC50 (mglL)

0.1

Heatdry Moistdry Heatdry Moistdry Ascorbic

orange orange  All purple All purple Acid
Figure 1 Comparison of anfioxidant activity at different
concenfration and treatment, with ascorbic acid as a
control

Antioxidantactivity of heat dry and moistdry
sweetpotato cultivars
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Figure 2 ICso value of Raw and Steamed Vitato and All
purple Sweet Potato, with ascorbic acid as a confrol and
moist dry All purple showing the highest scavenging activity

4.0 DISCUSSION

Sweet potato is rich in vitamin Bé and is capable of
breaking down the homocystein and maintain
smooth blood passageways in blood vessels and thus
preventing heart atftack.'2'3 The orange culfivar
Vitato is rich in carotenoid pigments, an effective
source of vitamin A, known to improve failing
eyesight and boosting the body’simmune system. All
purple sweet potato contains high amounts of
anthocyanin, a secondary metabolite and a
powerful antioxidant.’415 Furthermore, both cultivars
and their leaves are anfioxidant rich due the
presence of carotene, anthocyanin, phenolic acid
and other flavonoids.1¢-18

Based on Table 1, all the cultivars treatments
showed positive increment in scavenging activities
with increasing concentrations. This is already a
positive indication of the presence of antfioxidant
compounds as acknowledged by the referred
journals. 1922 However, significant increment were
noted in moist heat samples of both cultivars, but
dominating amounts recorded in All purple moist
heat samples (Table 1, Table 2, Figure 1 and Figure 2).
This results clearly indicates that moist heat sweet
potatoes have higher ability in reducing free radical
than in dry heat form. It is interesting to note that
highest scavenging activity is recorded in moist heat
All purple cultivars. This observed phenomenon is
possibly due to higher levels of anthocyanin, a
powerful anfioxidant of flavonoid phytochemical
group. 2327 This same colour pigment (anthocyanin) is
widely use in the medical field, for example, bilberry
for diarrhea, coronary heart disease, antiviral and
microbial infections and vision disorders.22  Heat
freatment such as oven drying, microwave heating
and steaming had significantly increased the
amounts of antioxidants in green beans, pepper,
broccoli and spinach.?? The process of stfeaming and
oven drying of sweet potatoes for a period of 30
minutes is believed to vyield higher levels of
antioxidants.? ¥ Heating process is believed to
suppress the thermal inactivation of oxidative
enzymes such as polyphenoloxidase, peroxidase and
glycosidase in order to sustain the beta-carotene
and anthocyanin content in the sweet potato.31-32

ICs0 refers to half maximal inhibitory concentration
which is used to llustrate and determine the
concentration of sweet potato required to scavenge
50% of the free radicals. In other words, the lower the
value of ICso, the better it serves as radical
scavenger. Ascorbic acid is used as standard
reference antioxidant, as well as to validate the
results obtained since previous study showed that
ICso value of ascorbic acid is within the range of
0.0001-0.10 mg/L.33 The ICs value achieved in this
study is 0.02 mg/L, which is within the above range.
The moist heat All purple recorded the highest
scavenging activity value of 0.19mg/L, followed
closely by moist heat Vitato, 0.20 mg/L, dry heat All
purple at 0.32mg/L and dry heat Vitato at 0.40 mg/L,
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indicating the diminishing amounts of anthocyanin
and carotenoid content.

5.0 CONCLUSION

Destruction of cell wall  and  subcellular
compartments through heat treatments may possibly
enhance the phytochemical constituents, thus
increasing the antioxidant activity as exhibited by All
purple cultivar. High content of carotenoid and
anthocyanin compound in sweet potatoes are the
most probable explanafion fo this increment.
However, further studies are suggested tfo isolate the
bioactive compound using more varieties of sweet
potatoes, including their leaves.
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