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Abstract. Purple sweet potato is a plant that having a purple pigment which is an
anthocyanin pigment that functions as antioxidant. Antioxidants themselves are
compounds that can inhibit free radicals. With the inhibiting oxidation reactions
in easily oxidizable materials and resisting substrate oxidation due to free radi-
cal’s potential, the potential can be exploited as a functional ingredient. The pur-
pose of this research did formulation of jelly candy using purple sweet potato
extract which has antioxidant activity. The method is purple sweet potato extract
used maceration method. Then, put extract in candy jelly, then did tested using
UV-Vis spectrophotometer for antioxidants activity. The main finding, firstly the
phytochemical screening of purple sweet potato extract with results that extract
are positive alkaloid, flavonoid, saponin and tannin. Then, mix jelly candy’s for-
mula with that extract. After the jelly candy is formed, tested the jelly candy by
UV-vis spectrophotometer with result that sample contained antioxidants of
51.17% inhibition. The implication of this research, with the antioxidant activity
in jelly candy can be used as a functional food because it is in great demand by
public because it can be consumed easily.
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1 Introduction

Ipomoea batatas L., commonly referred to as sweet potato, is a plant belonging to the
Convolvulaceae family, with various parts including leaves, roots, stems, tubers, tuber
skin, and flowers. This plant plays a vital role as an energy source and is rich in active
compounds [1].

One popular type of sweet potato plant for processed food use is the purple sweet
potato, known for containing active compounds such as tannins, anthocyanins, and fla-
vonoids [2]. The eminent characteristic of purple sweet potatoes lies in the dense purple
pigment present, making it particularly intriguing. According to [3], this purple pigment
is attributed to the anthocyanin pigment found in the sweet potato's skin, which serves
as an antioxidant [4]. Antioxidants, known for inhibiting oxidation reactions in easily
oxidizable materials and resisting substrate oxidation due to free radicals, are crucial
compounds [5]. Free radicals are reactive molecules with unpaired electrons in their
outer orbitals, leading to reactions with body cell molecules, ultimately binding to the
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cell molecule's electrons. The presence of free radicals in the body can cause cellular
abnormalities or what is known as malondialdehyde (MDA) levels. In research with
high doses of glucose, there can be an increase in MDA levels, which is a sign of oxi-
dative stress. By combining ethanol extract of purple sweet potato tubers with high
doses of glucose in mice, it can reduce MDA [6].

Apart from its potential as an antioxidant, with anthocyanin content, purple sweet
potato has other benefits because anthocyanin is a type of flavonoid which is a water-
soluble glycoside from polyhydroxy and polymethyl derivatives of 2-phenylbenzopy-
rylium or flavylium salt. which has anti-inflammatory, antiproliferative, antimutagenic,
anti-microbial, anticarcinogenic effects, protection from heart damage and allergies,
improvement of microcirculation, prevention of peripheral capillary fragility and pre-
vention of diabetes [7]. In cases of hyperglycemia, anthocyanins will protect endothe-
lial cells against oxidative stress by inhibiting cell apoptosis through protection of mi-
tochondrial membranes and down regulation of caspase-3 activation. If caspase-3 in-
creases, neurons and Schwann cells will die due to oxidative stress [8]. Oxidative stress
is a condition where there is an imbalance in the amount of oxidants (free radicals) with
the amount of antioxidants in the body, causing successive damage starting from cells
to higher levels [9].

With various properties of purple sweet potato in previous research and a considered
a local commodity with increasing productivity, it can be utilized as a source of func-
tional ingredients, including the manufacturing of jelly candy. Jelly candy, popular
among diverse consumer groups due to its ease of consumption, is a soft confectionery
comprising water, flavor, sugar, and gel-forming ingredients [10]. Therefore, this study
focuses on the formulation and testing of antioxidant activity of purple sweet potato
(Ipomoea batatas L.) extract in the manufacturing of jelly candy.

2 Methods

2.1 Tools and materials

Tools: Glass beaker, measuring cup, stirring rod, Buchner funnel, blender, filter paper,
mortar and pestle, glass funnel, test tube, hot plate, porcelain cup, watch glass, evapo-
rator, spatula, analytical balance, alumunium foil, rubber stopper, black plastic, large
jar, jerry can, vacum rotary evaporator.

Ingredients: Purple sweet potato, 96% ethanol, methanol, gelatin, sucrose, citric
acid, purple sweet potato aroma, distilled water, DPPH (1.1 — Diphenyl — 2 - Picryl
Hydrazyl), methanol.

2.2 Work procedures

Process of Making Purple Sweet Potato Simplicia

Two kilograms of purple sweet potatoes are peeled, wet-sorted, washed with running
water, and then drained. Subsequently, the potatoes are shaped by cutting them into thin
pieces. The subsequent treatment involves the drying process, where the sweet potato
slices are dried in the sun and covered with a black cloth.
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Fig. 1. Process of Purple Sweet Potato Simplicia

Following this, the dried simplicia is sorted again and stored in a container (see Fig.

1.

Phytochemical Screening
Phytochemical screening was conducted to identify the secondary metabolites present
in purple sweet potato extract (Fig. 2).

Fig. 2. Phytochemical Screening

The following are the phytochemical tests that will be conducted:
1. Alkaloid Test

Align the filtrate using dilute ammonia (10%), then grind it in a mortar. Next, add chlo-
roform while grinding.

Obtain a layer of chloroform, which is then pipetted, filtered, and added to 2N HCI.
Shake the mixture vigorously until it forms two layers.

Pipette the layer; there are three parts (filtrates), treat these three parts differently:

e Adding Mayer's reagent to Filtrate 1 will form a cloudy area, indicating a positive
alkaloid.

¢ Adding Dragendorff's reagent to Filtrate 2 will form an orange/yellow to brown pre-
cipitate, indicating a positive alkaloid.

o Filtrate 3 is used as a blank.

2. Flavonoid Test
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Dissolve the filtrate in 0.5 mL of ethanol, then add NaOH little by little. The solution
changes color to yellow, then add sulfuric acid until there is no color in the extract,
indicating a positive flavonoid.

3. Saponin Test

Mix the filtrate with water in a test tube, then heat it in a water bath and filtrate.

After cooling, shake the filtrate vigorously for approximately 30 seconds. If there is
foam at least 1 cm high and it does not disappear immediately after adding 1 drop of
dilute HCI, it indicates a positive saponin.

4. Polyphenolate Test

Saturate the filtrate with sodium acetate, then add 1% FeCl3 reagent.
If there is a blue-black or black-greenish color change, it indicates a positive poly-
phenolate.

5. Tannin Test

Add 1% gelatin to the filtrate. If there is a white precipitate, it indicates a positive tan-
nin.

6. Quinones Test

Add 5% NaOH to the filtrate. If a red color forms in the filtrate, it indicates a positive
quinone.

7. Steroid Test

Filter ether from the filtrate, then evaporate until dry. If a residue forms, drop the resi-
due with Liebermann Burchard's reagent. If a greenish-bluish color forms, it indicates
a positive steroid.

8. Monoterpenoid Test

Filter the filtrate using ether, then evaporate the ether juice until dry.

If residue forms, drip it with Anisaldehyde reagent - sulfuric acid or vanillin sulfuric
acid.

If color forms, it indicates positive monoterpenoid and sesquiterpenoid.

Making Purple Sweet Potato Extract
Making purple sweet potato extract involves a cold extraction method known as
maceration (Fig. 3 and 4).
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Fig. 3. Maceration Method Fig. 4. Vacuum Rotary

The process is outlined as follows:

. Mash 250 grams of purple sweet potato simplicia using a blender.

. Conduct extraction using 2.5 liters of 96% ethanol solvent.

. Close the extract, stirring occasionally.

. Filter and collect the liquid extract into a jerry can.

. Conduct re-maceration two times and collect the filtrate.

. Once the results have been obtained, proceed with thickening using a vacuum rotary

evaporator instrument at a temperature of 40°C to obtain purple sweet potato extract.

Jelly Candy Preparation Formulation

1

98]

AN

. Dissolve gelatin and sucrose (to taste) separately using hot water (temperature

+80°C).

. Stir the solutions on a hot plate at 100°C for 5-10 minutes until a jelly mass forms.
. Add citric acid at a temperature of 75°C.
. Add purple sweet potato extract to the mixture, stirring until thickened at a temper-

ature of 40-50°C for 10—15 minutes.

. Pour the formed mass into the candy mold.
. Allow it to set for 20-30 minutes at room temperature, then refrigerate at 6°C.
. Remove the formed jelly candy from the mold and place it in a container, sealing it

tightly.

Evaluation of Jelly Candy

1.

Organoleptic Test

This test is conducted by testing the smell, taste, texture and shape of the preparation.

2.

Antioxidant Test
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Fig. 5. Preparing of Blank & DPPH indicator

Conducted by adding DPPH. This test enables the determination of the weak and
strong antioxidant activity of the preparation (Fig. 5).

3 Results And Discussion

This research utilizes purple sweet potatoes. The primary process involves the produc-
tion of simplicia, initiated by peeling purple sweet potatoes and subsequently cutting
them into thin pieces to expedite the drying process. Drying is conducted outdoors un-
der the shade of a black cloth to shield the simplicia from direct sunlight, preventing
potential damage. Direct exposure to sunlight during drying could result in the deterio-
ration of the chemical content of the material. Elevated temperatures and prolonged
drying durations are pivotal factors contributing to the reduction in antioxidant activity
[11].

Subsequently, a straight forward phytochemical test is conducted to identify the sec-
ondary metabolites present in purple sweet potatoes:

Table 1. Phytochemical Test

Active Compunds Result
Alkaloids +
Flavonoids +
Saponins +
Polyphenols -
Tannins +
Quinones -
Steroids -
Monoterpenoids -

The test results presented in Table 1 differ from those of the study conducted by
[12], which found that purple sweet potatoes contain active compounds such as alka-
loids, tannins, flavonoids, saponins, steroids, and triterpenoids. Despite the advantages
of the maceration extraction method, such as the preservation of secondary metabolites
in the extract, there are other factors to consider in the extraction process, notably the
duration of the soaking process. The longer the simplicia is soaked, the greater the con-
tact between the solvent and the material, leading to an increased number of cell rup-
tures and the dissolution of active ingredients [13].
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The extraction process begins with grinding the simplicia, followed by the use of a
cold extraction method known as maceration. Maceration involves immersing the ma-
terial to be extracted to attract the desired compounds into a solution. Simplicia, having
undergone a softening process, is soaked in a solvent for an ideal duration of 3x24
hours. This method offers the advantage of isolating natural compounds, as the soaking
process causes cell ruptures due to pressure differences, allowing secondary metabo-
lites in the cytoplasm to become soluble in the organic solvent. The solvent entering
the cell during the rupture causes the protoplasm to expand, resulting in the dissolution
of cell contents based on their solubility. Choosing the appropriate solvent in the ex-
traction process ensures high effectiveness by considering the solubility of natural com-
pounds in the solvent [14].

Following the extraction, a concentrated extract is obtained with the following re-
sults (Table 2):

Table 2. Yield of Purple Sweet Potato Extract

Extraction Method Sample Weight Extract Weight Yield % w/w
Maceration 250 grams 11.34 grams 5.06%

The yield of purple sweet potato extract is 5.06%. The requirement for the yield of
thick extract should not be less than 10%. Therefore, the yield in this study does not
meet the specified requirements. Subsequently, the formulation of purple sweet potato
extract jelly candy is conducted using the following formula (Table 3):

Table 3. Formulation of Purple Sweet Potato Extract Jelly Candy

Material Formulas
Purple Sweet Potato Extract 5 grams
Sucrose 25 grams
Citric Acid 1 gram
Gelatin 50 grams
Aquadest 300 mL
Sweet Potato Aroma q.s

The primary ingredients in the manufacturing of jelly candy include gelatin, water,
and sweetener. Additionally, an auxiliary ingredient, citric acid, is used as a flavor en-
hancer. Certain factors play a crucial role in the jelly candy-manufacturing process,
specifically the concentration of gelatin. Insufficient gelatin concentration prevents gel
formation in the preparation, while excessive gelatin concentration beyond the limit
results in a stiff texture (Fig. 6) [15].

= ™

Fig. 6. Purple Sweet Potato’s Extract Jelly Candy
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Subsequently, qualitative tests are conducted, including organoleptic and antioxidant
tests. The following presents the results of the organoleptic tests (Table 4):

Table 4. Organoleptic Test

Taste A Little Sweet
Smell Sweet potato
Shape Chewy
Texture Soft

After that, an antioxidant test is conducted with the following results:
blank absorbent—sample absorbent

%/Inhibition: lank absorbent x 100% ey
%Inhibition: %‘9‘;“36 x 100% @
%Inhibition:%z;x 100% = 51.17% 3)

The calculated percent inhibition for purple sweet potato extract jelly candy is
51.17%. A compound is categorized as a very strong antioxidant for IC50 values <50,
strong antioxidant for IC50 values between 50 - 100, moderate antioxidant for IC50
values between 100 - 150, and weak antioxidant for IC50 values between 151 - 200. A
smaller IC50 value indicates higher antioxidant activity [16].

4 Conclusion

Based on the research results concerning the formulation and testing of antioxidant ac-
tivity of purple sweet potato (Ipomoea batatas L.) extract in the manufacturing of jelly
candy, it can be concluded that the preparation exhibits an antioxidant activity of
51.17%.
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