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Investigation of stability of colorant
powders extracting from Japanese purple
sweet potato ([pomoea batatas (L.) Poir)

Phan Nguyen Quynh Anh, Le Thi Hong Nhan

Abstract — The stability of colorant powders from
Japanese purple sweet potato (Ipomoea batatas (L.)
Poir) harvested in Vinh Long province was
investigated. The colorants were formed from
extracting solutions which were adjusted to pH of 6,
5, 4 and 3 before converted to powder matrix. They
had red-purple color and contained anthocyanin
concentration of about 32 mg/g. The IC50 inhibitory
concentration of the neutral powder was 292.7
pg/mL, whereas the IC50 of pH3 powder was 484
pg/mL, which antioxidant activity decreased by
increasing of acidic media clearly. Stability of
appearance colors, anthocyanin content,
polyanthocyanin index and antioxidant capacity were
investigated and they depended on storing conditions
(temperature and radiation) and pH media. To avoid
denaturation of anthocyanin content, the pigment
should be stored in the dark and at low temperature
(10 °C). The acidic media could preserve the colorant
powder by protecting anthocyanins, but it reduced
the biological property of the pigment.

Index Terms — purple sweet potato, anthocyanin,
stability, antioxidant.

1 INTRODUCTION

Nowadays, the demand for natural colors is
increasing very much due to the increased
awareness of therapeutic and medicinal properties
and their benefits of them. Anthocyanin is one of
natural coloring agents which are quite common,
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soluble in water and found in red/purplish fruits
and vegetables. Anthocyanin pigments take their
color from the range of red, purple, or blue,
depending on their pH [1, 2]. Anthocyanins have a
lot of benefits for the health as anti-inflammatory,
antioxidant, reducing the risk of heart disease and
various cancers [l]. Besides, anthocyanin is
representative of important antioxidants for shown
a higher antioxidant activity than vitamin C and
vitamin E [3, 4]. Furthermore, anthocyanins, either
individually or combined, also have the ability to
enhance the activity of vitamin C and some other
flavonoids [5].

However, the applicability of anthocyanins in
foods is limited because the conditions during
colorants manufacturing and processing (light,
oxygen, as well as heating treatment), can
influence the stability of the colorants’ bioactive
compounds [6, 7]. Factors affecting the reliability
of anthocyanins may be mentioned as UV, pH,
temperature, moisture, sugar, the presence of
oxygen, enzymes, as well as the presence of
ascorbic acid, sulfur dioxide, salt sulfite, metal
ions, copigmentation and the main structure of
anthocyanins [8].

Japanese purple sweet potato from Binh Tan
(Vinh Long) is very popular in the Southern of
Vietnam. In the first stage of the project, the
authors studied on optimal condition for extracting
the colorant solution [9]. The colorant solutions
had high concentration of anthocyanins. However,
the color liquid is quite not convenient comparing
to powder form. In this paper, the project was
continued with preparing the powder forms from
extracting  solutions and evaluating the
characteristics as well as stability.



TAP CHi PHAT TRIEN KH&CN, TAP 20, SO K7-2017

2 EXPERIMENTS

Japanese purple sweet potato was harvested
from Binh Tan district (Vinh Long province,
Vietnam) in August, 2014. The sweet potato
should be steamed, sliced and dried without direct
sunlight and then was ground to fine powder.
Potato powder was extracted with EtOH 60,
material/solvent ratio of 1/5 (g/ml), at 65 °C and
for 40 mins to collect liquid extract with
anthocyanin concentration of about 110 mg/L [9].
The pH of the liquid extract was adjusted to 3, 4, 5
and 6 by citric acid. Then their solvent was
removed by using a rotating evaporator under a
vacuum condition to collect powders (samples
were marked as pH3, pH4, pHS, pH6 and No for
control sample).

Visual  appearance, physical properties,
solubility, and heavy metal content were
determined by the standard procedures for food
pigments. Antioxidant activity was conducted by a
reaction with the free radical DPPH (1,1-diphenyl-
2-picrylhydrazyl) [10, 11] and using vitamin C as a
control.

To investigate stability, the colorant powders
were stored in white/brown bottles (to simulate
light/dark  storing  conditions) at desired
temperatures (10, 30, 45 and 55 °C). Accelerated
aging test parameters are based on the Q10
thermodynamic temperature coefficient. Based on
the accelerated stability results, the actual stability
of the colorant may be predicted in normal storing
condition [12]. By times, each sample was taken
and dissolved with ethanol and the characteristics
(concentration of anthocyanins and
polyanthocyanin index) were conducted based on
the pH differential method [13, 14]. The stability
was calculated by the percentage of remained
anthocyanin concentration.

3 RESULTS AND DISCUSSIONS.

In many publications, the researchers found that
color hue and stability of the anthocyanin solutions
could be changed by pH condition and the
anthocyanins are stable in acidic media [15, 16].
That is the reason which the pH of the extracting
solutions was set as acidic media. After removing
solvent, powdered colorants were formed and
anthocyanin concentration of about 32 mg/g
(0.32%). Different pH condition was not affected
the visual color of the powders and were red-
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purple color. The yield of colorant powder
production was about 32%. All powders had ash,
As, Cd and Pb contents of 3.58%, 0.00001 ppm,
0.001 ppm and 0.001 ppm, respectively and
satisfied standards for the food colorant
(accordance with Decision No0.46/2007/QD-BYT
of the Ministry of Health).
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Figure 1. The initial antioxidant capacity of the colorant
powders
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Figure 2. The antioxidant activity with IC50 value of the
colorant powders
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The antioxidant capacity of the colorant
powders is shown in Fig. 1. Generally, the pH
variation affected to the antioxidant capacity
obviously. The percentage of radical inhibition
was changed in different pH media clearly, but it
seemed to be stable and about 90% in a
concentration higher than 1000 pg/mL. To
evaluate and compare the antioxidant capacity of
powders with acid citric, the IC50 value was
determined and presented in Fig. 2. The highest
scavenging activity was observed with the control
powder (not adjusted the pH and marked as No)
with IC50 value of 292.7 pg/mL. That was
followed by the colorant powder at pH of 6 with
that of 320 ug/mL. The pH3 powder exhibited the
worst activity with IC50 value of 484 pg/mL. The
results showed that the pH condition affected to
the antioxidant activity strongly. The higher acidic
environment was, the lower antioxidant activity of
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the pigments was.

Generally, the stability of anthocyanins is
influenced by temperature, concentration, radiation
and pH conditions. In this work, the pH of the
samples was altered before they were changed to
powder form. In acidic media, four anthocyanin
structures exist in equilibrium: flavylium cation,
quinonoidal base, carbinol pseudobase and
chalcone. The relative amounts of these structures
at equilibrium vary with pH and anthocyanin
structure [17]. At pH 3-6, the red and stable
flavylium cation form predominates, while at pH 6
and above, it changes into the colorless carbinol
pseudobase or chalcone forms and finally into the
bluer and unstable quinonoidal base form [18].
The experimental conditions were set to simulate
real storing condition.

Firstly, the effect of radiation condition to
anthocyanin stability of the powders was
investigated at ambient temperature (30 °C). The
appearance color was not changed clearly.
However, in the case of storing in the brown
bottles or dark condition, the color seemed to be
more stable. The results also indicated that the
stability and antioxidant capacity of colorant
during storage were not affected much when stored
in the dark, but they changed by different pH
condition (Fig. 3).

The control powder (non pH adjustment) had
the worst anthocyanin stability of about 70% after
30 storing days. Besides, the pH3 sample still
remained about 90% anthocyanin and it was the
best stability (Fig. 3a). Polyanthocyanin value
showed the quality of anthocyanins by calculating
the ratio of anthocyanins in complex form. The
pH3 powder also showed the best value with low
polyanthocyanin index which was still lower than
20% after 30 days. Increasing pH condition led to
decreasing quality of the anthocyanins by high
index (Fig. 3b). In relatively strong acidic aqueous
solutions (pH 1£3), all the anthocyanin 3-
glucosides occurred in the most intense reddish
colours, typical for their flavylium forms.
Anthocyanin stability and colour intensity then
decreased towards neutrality (pH 5+ 7), while
there was a gradual bathochromic shift to more
bluish colours [15].
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Figure 3. Effect of lighting on stability (a), polyanthocyanin
values (b) and antioxidant capacity (c) of colorant powder
during storage time

The antioxidant activity of the samples was
evaluated by the inhibition percentage of the
DPPH free radical at the sample concentration of
1000 pg/mL and 250 pg/mL. By times, the
antioxidant capacity slightly went down at both
experimental concentrations and the change was
exhibited at the sample concentration of 250
pg/mL (Fig. 3c). The neutral pH also was the good



TAP CHi PHAT TRIEN KH&CN, TAP 20, SO K7-2017

media to preserve the antioxidant activity with
high inhibition ratio. One again, no clear
difference in antioxidant active was detected
between light or dark storing condition. However,
the dark (or brown) bottle might be better to
remain their properties. Hence, all experiments in
the next steps were carried out in the brown
bottles.

Total anthocyanin content decreased by time
and degradation rate strongly depended on the
storage temperature. Increasing storage
temperatures seemed to speed up the degradation
rates (Fig. 4). At 10 and 30 °C, the anthocyanin
content of the samples was relatively stable,
preserved about 80-95% after 30 days and the pH3
powders had the best stability. As predicted,
degradation of anthocyanins was significantly
accelerated at higher temperatures. Storing at 45
and 55 °C, the remained anthocyanins was just
about 15- 60%.
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Figure 4. Effect of temperatures on stability of anthocyanin
concentration during storage time

According to the experimental data, the
polyanthocyanin index increased to show the
denaturation of anthocyanins by polymerization
and it also was affected by temperature. After 1
month, the index of pH3 powder alters in the range
of 10- 15% at storing temperature of 10 and 30 °C.
In the case of higher temperature, that changed in
the wider range of 10 - 50% (Fig. 5) which
indicated a shelf life in the normal condition about
4 months in normal conditions. The high storage
temperature and low pH of the powders were not a
suitable condition to preserve the quality of the
colorant powders.
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Figure 5. Effect of temperatures on stability of polyanthocyanin

index during storage time
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Figure 6. Effect of temperatures on stability of antioxidant
capacity during storage time

All samples showed the radical scavenging
activity of about 100% at the experimental
concentration of 1000 pg/mL and no clear
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variation was detected. On the other hand, that at
250 pg/mL showed the effect of temperature and
pH media to antioxidant activity obviously (Fig.
6). After 30 days, the radical inhibition of all
powders was reduced in from about 40% to 20%.
No clear difference between the stability at a
different temperature. However, the neutral
samples still had the highest radical scavenging
activity of about 30% after 30 days. The lower pH
media of the samples still had the lower stability of
antioxidant capacity. However, the result of
evaluating antioxidative properties with the free
radical DPPH of citric acid was very low. It could
be said that the acidic media could preserve the
colorant powder by protecting anthocyanins, but it
reduced the biological property of the pigment.

4 CONCLUSIONS.

The purple colorants from Japanese purple
sweet potato (I[pomoea batatas (L.) Poir) are easily
prepared by available sources in Vietnam. They
were satisfied all standards for food the colorants.
In this work, the stability of the powder colorants
was investigated and depended on many storing
factors such as temperature and radiation
conditions. Besides, the acidic media was not a
good condition to preserve the antioxidant
capacity. More studies should be carried out to
increase their stability. However, the colorant
powders are promising for applications, especially
in the food products.
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Nghién ctru do bén cua bot mau
anthocyanin tur khoai lang tim Nhat
(Ilpomoea Batatas (L.) Poir)

Phan Nguyén Quynh Anh, Lé Thi Hong Nhan

Tém tit — Nghién ctru tap trung khao sat d6 bén cua chit mau anthocyanin tir khoai lang tim Nhat
(Ipomoea Batatas (L.) Poir) thu hoach & Vinh Long. Bot mau dugc hinh thanh tir dich chiét dugc didu
chinh vé méi truomg pH (6, 5, 4 va 3) trudc khi chuyén vé& dang bot. Bot thu dugc co mau do tim, ham
lwong anthocyanin 32 mg/g. Nong do trc ché gbe tir do IC50 cua bot mau & moi trudng trung tinh 13 292,7
ng/mL, trong khi IC50 ciia bot mau pH3 1a 484 pg/mL, thé hién hoat tinh khang oxy hoa giam khi ting
tinh acid cia méi trudong. Do bén mau sic, ham lugng anthocyanin, chi sd polyanthocyanin va kha ning
khang oxy héa dwoc nghién ctru phu thudc vao didu kién bao quan (nhiét do, anh sang) va moi truong pH.
Dé tranh bién tinh anthocyanin, bot mau phai bao quan trong bong tdi & nhiét do thap (10 °C). Mbi truong
acid c6 thé bao vé anthocyanin ciia cht mau nhung lam giam hoat tinh sinh hoc ctia chat mau.

Tir khéa — khoai lang tim, anthocyanins, do bén, khang oxy hoa.



