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Five varieties of sweet potato tuber in Malaysia, have been studied for their total
carotenoid contents and feta- carotene content through spectrophotometry and high
performance liquid chromatography HPLC analysis. This study was conducted to
compare carotenoids content in local orange, yellow, purple and white sweet potato
tuber pulp. UV-spectrophotometry analysis revealed that the orange sweet potato tuber
flesh had the highest both B-carotene content and total carotenoid concentrations
comparing to other sweet potato tuber flesh colors. Malaysian orange sweet potato
showed the highest values of total carotenoid content and B-carotene concentration
while white sweet potato showed the lowest levels of total carotenoid content and beta-
carotene. In general, results of this study revealed that carotenoid content can differ
with type of sweet potatoes flesh tuber. This study aimed to evaluate the high
nutritional value of local sweet potatoes in Malaysia and their potential use in
Pharmaceutical Industry.
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INTRODUCTION Woolfe 92). Besides acting as antioxidants,

carotenoids compounds also provide sweet potatoes

Fruits and vegetables are a rich source of
carotenoids compounds. Studies have indicated that
carotenoids have high free-radical scavenging
activity, which helps to reduce the risk of chronic
diseases, such as cardiovascular disease, cancer, and
age related neuronal degeneration (Ames, 1993).
Dietary antioxidants, such as carotenoids, are helpful
in assisting the body to neutralize free radicals.
Therefore, it is important to consume a diet high in
antioxidants to reduce the harmful effects of
oxidative stress. People who consume diets rich in
carotenoids would live healthier and thus they are
shielded from fatality due to chronic diseases
(Seddon, 1994). B-carotene (vitamin A precursors), is
a major carotenoid important to humans (Kopsell
2010, Khachik, 1997). Humans cannot synthesize
carotenoids; therefore, fruits and vegetables are
primary sources of carotenoids in human diets world-
wide. (Kopsell 2010, van den berg 2000).

Sweet potato (Ipomea batatas) roots have
remarkable pro-vitamin A quantities and they are one
of the major food sources of carotenoids (Henkel 96,

with their distinctive flesh colors (white, cream, deep
yellow, orange and purple) (Woolfe,1992-1993,
Bovell 2007). Sweet potatoes are rich in dietary
antioxidants, such as b-carotene (Woolfe, 1993).
Sweet potatoes grow well in tropical, subtropical,
and temperate areas. Sweet potato flesh SPF can be
white, cream, yellow, orange, or purple (Woolfe
1992, Bovell 2007). Climate temperature elevates
carotenoid biosynthesis in fruits, and normally raises
their carotenoids concentrations (Kreck 2006,
Kimura 1991). Different types of sweet potatoes
flesh tuber vary in their carotenoids content among
them quantitatively and qualitatively (Azevedo
2002). Sweet potato is one of the most important
tuber crops for fresh consumption in Malaysia, it is
cheap and commonly available throughout the year
(Siti Hasidah 94, A. Zaharah 2004). In Malaysia,
sweet potato is popular among local consumers, but
there is an urgent need for research to evaluate the
high nutritional value of carotenoids and study their
pharmacological properties. Thus, the objective of
this research is to explore the carotenoids content in
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different types of local sweet potatoes to determine
their potential utility for pharmaceutical industry and
other related industries.

2. Experimental Procedure:
2.1 Sample Preparation:

Malaysian orange sweet sample was obtained
from Federal Agriculture Marketing Authority
(FAMA), Selayang, Malaysia. while other local
samples were bought from the market. Samples were
cut to reduce the size and were freeze-dried for 72 hr,
then the samples were ground into fine powder and
kept at -20°C until further analysis.

2.2 Sample Extraction:

The extraction procedure essentially follows the
methods described by (Othman, 2009), with some
modification. 1 g of each powdered freeze-dried
sample was weighed and rehydrated with 3 mL of
distilled water, then extracted in 25 mL of acetone:
methanol mixture (7:3) (v:v) containing calcium
carbonate. The samples were mixed well and left
overnight in darkness at room temperature. The
following day, each sample was vortexed and
centrifuged for 2 minutes at 13500 g (Thermo
Scientific, Sorvall Biofuge Primo R, Germany) and
the supernatant was collected and transferred to a foil
covered 50 mL centrifuge tube. The extraction
procedure for every sample was repeated until the
supernatant or the tissue is colorless, but at this time,
without additional calcium carbonate. The pooled
supernatant were centrifuged to remove fine particles
and then stored at -20 °C in the dark prior to analysis.
Then, equal volume of hexane and distilled water to
the combined supernatants. The mixture was then
allowed to separate under centrifugal force and the
upper hexane layer was collected. The procedure
(without addition of distilled water) was done until
the hexane layer seemed colorless. The combined
upper phase would be dried completely under a
gentle stream of oxygen-free nitrogen. Vials/tubes
were then be capped and sealed with parafilm to
prevent oxidation and immediately stored at -20 °C
until subsequent analysis.

2.3 Determination of total carotenoid content
(TCC):

Total carotenoid concentrations were determined
by spectrophotometry according to the method
described by (Othman, 2009). The dried carotenoid
was re-suspended in 300 pL of ethyl acetate for
determination of total carotenoid content. 50 pL of
the re-dissolved sample was then diluted with 950 pL
chloroform for spectrophotometric analysis. The
steps of extraction and re-suspension were repeated
at least three times for each sample. The carotenoid-
containing solutions were measured at three
wavelengths A; 480 nm, 648nm, and 666nm using
Varian Cary 50 UV-Vis spectrophotometer. The
Wellborn Equation (Wellborn 1994), in chloroform

was applied to obtain the total carotenoid content as
described below:
Ca=10.91A666 - 1.2A648 ......... 1)
Ch=16.36A648 — 4.57A666 ...... (2)
Cx+c = (1000A480 - 1.42Ca - 46.09Ch)/202
(ng/ml).....(3)

Wheres; Ca= concentration of carotenoid at 666
nm, Cb= concentration of carotenoid at 648 nm, and
Cx+c = total carotenoid concentration at 480 nm.

2.4 Determination of individual carotenoid content
by HPLC analysis:

The HPLC analysis of carotenoids extracted
from sweet potato was performed on an Agilent
model 1100 series comprised of a binary pump with
auto-sampler injector, micro vacuum degassers,
thermostatted column compartment and a diode array
detector according to (Othman, 2009) with minor
alterations listed below. The column used was a
ZORBEX Eclipse SB - C18 end capped 5 pum, 250 x
4.6 mm reverse phase column (Agilent Technologies,
USA). The solvents used were (A) acetonitrile: water
(9:1 v/v) and (B) ethyl acetate. The solvent gradient
used developed as follows: 0-40% solvent B (0-20
min), 40-60% solvent B (20-25 min), 60-100%
solvent B (25-25.1 min), 100% solvent B (25.1-35
min) and 100-0% solvent B (35-35.1 min) at a flow
rate of 1.0 mL min-1. The column was allowed to re-
equilibrate in 100% solvent A for 10 min prior to the
next injection. The temperature of the column was
maintained at 200C. The injection volume was 10
pL. Carotenoid standards of a-carotene, f-carotene,
lutein and zeaxanthin were obtained from Sigma-
Aldrich. Calibration curves were used to calculate
the concentration of the respective carotenoids in
experimental samples as described by Othman, 2009.
Detection of individual carotenoids was confirmed
by their spectral characteristics, absorption maximum
and retention time as described by (Britton, 1995).
Compounds were identified by co-chromatography
with standards and by elucidation of their spectral
characteristics using a photo-diode array detector.
Detection for carotenoid peaks was in the range of
350 to 550 nm. Individual carotenoid concentrations
were calculated by comparing their relative
proportions, as reflected by integrated HPLC peak
areas, to total carotenoid content determined by
spectrophotometry. The total and individual
carotenoid concentration would be expressed in
terms of microgram per 1.0 g dry weight of freeze-
dried matter (ug/g DW).

RESULT AND DISSCUSION

3.1 Total carotenoid content and p-Carotene
concentration:

To compare the total carotenoids content in
orange, yellow, purple and white sweet potato flesh
tubers, the samples were analyzed by using UV-Vis
spectrophotometer. Analysis of variance exhibited
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highly significant differences (P < 0.0001) for
carotenoids content in verities of local sweet potato
flesh. Table 1 shows that the highest total carotenoids
content was observed in the Malaysian orange sweet
potato at 938.08+2.98 pg/g DW, followed by
Indonesian orange sweet potato 405.07+£7.65 ng/g
DW and yellow sweet potato 122.96+7.54 ng/g DW.
Purple sweet potato and white sweet potato show

almost the same total carotenoids content
116.28+1.80 ng/g DW and 111.18+5.71 ng/g DW,
respectively. These results are confirmed by previous
studies findings, where they found that orange sweet
potato cultivars are richer in carotenoids and vitamin
A value than yellow, cream and white sweet potato
(Pfander, 1992, Hagenimana, 1997, S.M. Hussein,
2014).

Table 1: Total carotenoid content (ug/g DW) and p-Carotene concentration (ug/g DW) in Sweet Potato Flesh Tubers of this study with their

local name.

Sweet Potato Varieties

Local name

= carotenoid p-caroten

Malaysian orange sweet potato Keledek

Yellow sweet potato

Purple sweet potato Keledek
White sweet potato Keledek
Indonesian orange sweet potato Keledek

Japanies sweet potato

938.084=+2.98
122.96+7.54
116.28+1.80
111.18+5.71
405.07£7.65

773.03£0.05
118.00+£3.12
107.8614.17
103.90+£2.05
291.07+11.51

Data are expressed as means_SD (n=3)
Significantly different at p=0.0001

B-carotene content was measured quantitatively
and qualitatively by using High Performance Liquid
Chromatography HPLC. To assure the correct
determination of carotenoids, spectrum of b-
carotenoid detected in each samples were observed
based on the retention time (RT) and UV-VIS
spectrum recorded by the standard. Table 1 shows
the b-carotene was found in all samples in this study,
and it ranged from 103.90+2.05pg/g DW in white
sweet potato to 773.03+0.05 pg/g DW in Malaysian
orange sweet potato. p-carotene in Indonesian orange
sweet potato was detected in high level
291.07+11.51png/g DW. White sweet potato and
purple sweet potato were convergent somewhat in
the concentrations of b-carotene 103.90+2.05 pg/g
DW and 107.86+14.17 ng/g DW, respectively. High
values of b-carotene in orange sweet potato pulp in
this study, is confirmed with previous studies
(Burgos 2001, Almeida 1992, Takahata 1993), where
they reported that a positive correlation was observed
between intensity of colorations of the sweet potatoes
and the b-carotene content. In general, deep-colored
vegetables and fruits are known to be good sources
of carotenoids (Qian, 2004, Sass, 2005, Cieslik,
2006, Lucia, 2012). In this study, b-carotene is
predominating other carotenoids compounds and that
is confirmed by previous studies findings (Chaoyang,
2011, Lucia, 2012). Tropical climate elevate
carotenoid biosynthesis, therefore, it is normal that
Malaysian fruits and vegetables contain higher
carotenoids  concentrations  (Rodriguez, 2004,
Kimura 1991).

Conclusion and recommendation:

This study provide an overview of carotenoids
composition and their nutritional value in the most
popular, available and cheapest variety of Malaysian
sweet potato and can be used to overcome and
combat the Vitamin A Deficiencies VAD. Due to
their bright color, non poisonous nature, rich
nutrition, safe and health care function, carotenoids
from local sweet potato are recommended for

applications in pharmaceutical, food and cosmetic
industries.
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