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Abstract: In this study, jelly was prepared using saccharified sweet potatoes without sugar, and its
quality characteristics were compared according to the sweet potato cultivar. Three sweet potato
varieties, namely Juwhangmi (orange color), Sinjami (purple color), and Daeyumi (yellow flesh color),
were used. The total free sugar and glucose contents of the hydrolysate were found to increase
during the enzyme treatment. However, no differences in the moisture, total soluble solids, or
textural properties were found among the sweet potato cultivars. Sinjami had high total polyphenol
and flavonoid contents of 446.14 mg GAE/100 g and 243.59 mg CE/100 g, respectively, and it
had the highest antioxidant activity among the cultivars. Based on the sensory evaluation, an
overall preference appeared in the order of Daeyumi, Sinjami, and Juwhangmi cultivars. This result
shows that jelly can be manufactured by saccharifying sweet potatoes, and it was confirmed that
the characteristics of raw sweet potatoes had a great influence on the quality characteristics of the
jelly. Further, the characteristics of raw sweet potatoes had a remarkable influence on the quality
characteristics of the jelly.

Keywords: sweet potato; jelly; enzyme hydrolysis; quality characteristics; sensory evaluation

1. Introduction

Sweet potato (Ipomoea batatas L.) is an edible dicotyledonous crop that belongs to
the Convolvulaceae family. Sweet potato is an excellent source of carbohydrates and a
major food resource in Korea, in addition to rice and soybeans. As the world’s seventh
largest crop, sweet potato is widely used as a functional food owing to its high content
of carbohydrates, phenolic compounds, carotenoids, vitamin C, anthocyanins, various
minerals, and dietary fiber [1]. In addition, sweet potato has attracted remarkable attention
as a crop that simultaneously solves the energy, food, and environmental problems of the
21st century owing to its strong environmental adaptability and can consume its roots,
stems, and leaves [2]. Sweet potatoes have a high utility value as they are used as food,
snacks, processed foods, vegetables, and feed, and they can also be applied for industrial
use [3]. Sweet potatoes are composed of 70% moisture, 26.4% carbohydrates, 1.8% protein,
and 0.6% fat, and they contain active ingredients such as polyphenols, yalapine, and
gangliosides [4]. As new sweet potato cultivars with improved functionality have been
developed and produced, these cultivars have attracted attention as functional foods with
nutritional properties and functionality [5].

Jelly, a gel-state food, is a saccharide favorite containing approximately 20% water.
Depending on the type of gelling agent that can bind moisture, a diverse texture can
be obtained, and various products can be expected depending on the manufacturing
process [6]. The general manufacturing process for jelly involves mixing a gelling agent and
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saccharides, followed by a series of concentration, molding, and drying [7]. Jelly is a semi-
solid food that is widely used because of its soft texture and easy swallowing. As interest
in the texture of food is also increasing, jelly consumption as a dessert is increasing [8,9].
Owing to a recent increase in women’s interest in health and beauty, research has been
conducted on various functional stick-type jellies that are easy to carry and release via the
addition of sub-materials rich in antioxidants [10].

Sweet potato has a higher yield per unit area than grains, such as rice, wheat, and
corn; therefore, it is highly usable as a raw material for processing. It is also the seventh
largest carbohydrate-supplied food in the world. Sweet potatoes are important crops in
terms of nutrition and cultivation, and continuous research on various processing methods
that utilize sweet potatoes is necessary. In this study, by increasing the sugar content of
sweet potatoes through enzyme treatment, jelly was prepared using only saccharified sweet
potatoes without the addition of sugar, and the quality characteristics of jelly prepared
from different sweet potato varieties were compared.

2. Materials and Methods
2.1. Materials

Sweet potatoes (Ipomoea batatas L.) with differences in flesh color were harvested in
October 2021 by the Rural Development Administration’s Bio Energy Center. These culti-
vars include Juwhangmi (orange color), Sinjami (purple color), and Daeyumi (yellow flesh
color). The Daeyumi cultivar was used as the control because of its excellent taste and
flesh color, which represents the common sweet potato. The harvested sweet potatoes were
washed with tap water to remove foreign substances and moisture from the surface. Gelatin
(GELTECH, Busan, Korea), pectin (Pectin 105, Cp Kelco Brasil S/ A, Sao-Paulo, Brazil), and
citric acid (RZBC Co., Ltd., Juxian, China) were used for preparing jelly. Commercial en-
zymes BAN480 L (alpha-amylase, 480 KNU-B/g), AMG 300 L (glucoamylase, 260 AGU/g),
-glucanase, arabanase, cellulose, hemicellulase, and xylanase complex enzyme Viscozyme
L (dietary fiber degrading enzyme, 100 FBG/g) were purchased from Novozymes (Novo
Nordisk Co., Copenhagen, Denmark).

2.2. Manufacture of Jelly

To manufacture the sweet potato hydrolysate, the washed sweet potato was divided
into 2 or 3 parts (approximately 50 g) and steamed for 40 min at 100 °C. The steamed sweet
potatoes were cooled to room temperature for 10 min and peeled. A paste was prepared
using a blender (HY-UBF11B; Hurom, Seoul, Korea). After adding two volumes of water to
the Daeyumi, Juwhangmi, and Sinjami pastes, 0.4% of alpha-amylase, glucoamylase, and
dietary-fiber-degrading enzyme were each added based on the weight of the paste and
reacted in a 55 °C water bath for 5 h. The supernatant was collected after centrifugation at
4000 rpm for 30 min and concentrated to 50 °Bx to prepare the saccharified concentrate.
The preparation of the sweet potato jelly referred to an existing jelly manufacturing thesis,
but was slightly changed [6]. The sweet potato jelly was produced by mixing 62.94%
saccharified concentrate, 36.2% gelatin + water, 0.66% pectin, and 0.2% citric acid followed
by heating and concentration for 10 min. The process flow is shown in Figure 1.

2.3. Measurement of Free Sugar Content

Free sugar content was measured using a modifying version of the method detailed
by Woo et al. [11]. The samples were diluted to an appropriate concentration, filtered
through a 0.45 um membrane filter, and analyzed by HPLC (Jasco System, Tokyo, Japan).
The column was a Luna 5 um NH-2 100 A column (4.6 mm x 250 mm ID, Phenomenex,
Torrance, CA, USA). Acetonitrile: water (80:20, v/v) was used as the mobile phase. An ELSD
detector was used (Waters 2420, Waters, Milford, MA, USA). The flow rate was 1 mL/min,
and the injection volume was 20 pL. Fructose, glucose, sucrose, and maltose were used as
standard products purchased from Sigma-Aldrich.
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| Sweet potato tuber |

| Steamed for 40 min at 100°C |

| Make sweet potato paste and adding water |

| Enzyme treatment and filtration |

| Concentrate the filtrate to 50 brix |

| Add pectin, mix and heat |

| Heating with citric acid and soaked gelatin for 10 minutes |

| Put it in the mold and leave it for 30 minutes |

| Cold molding at 4°C |

Figure 1. Jelly manufacturing process flow.

2.4. Evaluation of the Quality Characteristics

The moisture content was measured using an infrared moisture analyzer (XM-60,
Precisa Instrument Ltd., Zurich, Switzerland) [12]. The amount of total soluble solids was
measured using a refractometer (Atago hand refractometer, N1, Tokyo, Japan) calibrated
with distilled water at 20 °C. pH was measured using an Orion 4 Star pH meter (Thermo
Scientific, Beverly, MA, USA). The total acidity was determined as the amount of stan-
dardized 0.1 N NaOH required for neutralization, with 1% phenolphthalein being used
as an indicator. The value was expressed as equivalents of acetic acid. Chromaticity was
measured by repeating the L (lightness), a (redness), and b (yellowness) values three times
using a colorimeter (CR-300, Konica Minolta, Osaka, Japan) standardized using a white
standard plate. The standard values for the calibration of the color measurements were
96.28 for the L value, —5.06 for the a value, and 7.14 for the b value. Texture was measured
using a texture analyzer (TA-XT2, Stable Micro Systems Ltd., London. UK), and hardness,
adhesiveness, springiness, chewiness, gumminess, and cohesiveness were measured three
times for each sample [7]. The measurement sample was cut into pieces with a diameter of
20 mm and a height of 10 mm and was measured at 20 °C. The measurement conditions
for the texture analyzer were as follows: pre-test speed of 2 mm/s, test speed of 2 mm/s,
post-test speed of 2 mm/s, and distance of 5 mm (50% strain). In addition, a 45 mm cylinder
probe was used as an accessory.

2.5. Measurement of the Total Polyphenol and Flavonoid Contents

The total polyphenol content was measured as described by Dewanto et al. [13].
The sample extract (100 pL) was combined with 2 mL of 2% NayCOs3 and left at room
temperature for 3 min. Thereafter, 100 uL of 50% Folin—Ciocalteu’s phenol reagent was
added and reacted for 30 min in the dark. The absorbance was measured at 750 nm
using a spectrophotometer (Epoch Microplate Spectrophotometer, BioTek Instruments Inc.,
Winnski, VT, USA). The total polyphenol content was expressed as milligrams of gallic acid
equivalent (GAE) per 100 g of sample. The total flavonoid content was measured using
the method described by Zhishen et al. [14]. The sample extract (250 pL) was mixed with
1 mL of distilled water and 75 pL of 5% NaNO, followed by 150 uL of 10% AlCls-H,O
5 min later. The mixture was allowed to stand for 6 min, and 500 puL of 1 M NaOH was
added and left for 11 min in the dark. The absorbance was measured at 510 nm using a
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spectrophotometer. The results were expressed as milligram catechin equivalents (CE) per
100 g of sample.

2.6. Measurement of ABTS and DPPH Radical Scavenging Activity

The ABTS and DPPH radical scavenging abilities were measured using the method
described by Choi et al. [15] with some modifications. ABTS (7.4 mM) and potassium
persulfate (2.6 mM) were incubated in the dark for one day to form ABTS. + cations so that
the absorbance value was 1.4 at 735 nm, and it was diluted with distilled water. To 1 mL
of diluted ABTS. + solution, 50 uL of the extract was dissolved in each concentration, and
the change in absorbance was measured after 30 min. The ABTS radical scavenging ability
was expressed as equivalents of ascorbic acid. The DPPH radical scavenging activity was
measured after dissolving 0.00788 g of 0.2 mM DPPH in 99.9% ethanol and adjusting the
volume to 100 mL for 60 min. After 0.2 mL of the sample was added to 0.8 mL of the DPPH
solution, the absorbance was measured at 520 nm using 0.2 mL of the sample at ambient
temperature for 30 min. The radical scavenging ability was expressed as an IC50 value.

2.7. Sensory Evaluation

The sensory evaluation was performed following approval from the Institutional
Review Board (IRB No. CBNU-202210-HR-0218) of the Bioethics Committee of Chungbuk
National University and was conducted with reference to the paper [15]. Among the
undergraduate (graduate) students at Chungbuk National University, 30 who provided
informed consent were selected as the sensory panels. After selecting 30 sensory panels and
conducting preliminary training, 20 of them were selected to conduct the sensory evaluation.
After cutting the samples to a certain size (1 cm x 1 cm X 1 cm) for sensory testing,
numbers were written on the containers of each sample, and the order of presentation
was randomized. Purified water (20 £ 1 °C) and a spit cup were provided to enable
rinsing of the mouth between samples. The mouth was thoroughly rinsed 2-3 times. Color,
flavor, taste, texture, and overall acceptance were evaluated on a 7-point scale (very dislike:
1 point, neutral dislike: 2 points, slightly dislike: 3 points, neutral: 4 points, moderately
good: 5 points, moderately good: 6 points, very good: 7 points).

2.8. Statistical Analysis

For the statistical analysis, the mean and standard deviation of each measurement
group were calculated using the SPSS statistical program (Statistical Package for the Social
Science, Ver. 18.0; SPSS Inc., Chicago, IL, USA), and the difference between the means of
the measured values was independent. A sample t-test (Student’s ¢-test) was performed
followed by one-way ANOVA to determine whether a difference existed between the
treatment conditions.

3. Results and Discussion
3.1. Free Sugar Content of the Enzyme Hydrolysate

The free sugar content of the enzyme hydrolysate prepared via the enzyme treatment
of the sweet potato paste is shown in Table 1. Fructose, glucose, sucrose, and maltose were
identified in the sweet potato hydrolysate. The total free sugar contents of the Daeyumi,
Juwhangmi, and Sinjami cultivars were 33.30, 39.56, and 39.46%, respectively, which
increased to 92.14, 74.25, and 82.13%, respectively, after the enzyme treatment. During the
enzyme treatment, maltose decomposed, and the glucose content increased. The fructose
content ranged from 2.41 to 4.87%, indicating no difference being induced by the enzyme
treatment. The glucose content increased from 1.39 to 1.93% in the control group and 59.21
to 83.49% in the enzyme treatment group. The sucrose content ranged from 3.76 to 13.88%
depending on the cultivar, and no difference was recorded following the enzyme treatment.
The total starch content of the Daeyumi, Juwhangmi, and Sinjami cultivars was 64.41%,
33.99%, and 43.27%, respectively [16]. When this starch is hydrolyzed by x-amylase, it is
converted to maltose and then glucose by glucoamylase. Accordingly, the glucose content
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was thought to have increased after the hydrolysis. The free sugar content of raw sweet
potatoes was detected as fructose, glucose, and sucrose. Juwhangmi had a higher sucrose
content than the Daeyumi and Sinjami cultivars [17]. According to Ra [18] and Kum [19],
maltose can be produced by the enzymatic hydrolysis of pregelatinized starch during heat
treatment, and this maltose is not detected upon conversion to glucose by glucoamylase
treatment [20]. In this study, maltose was determined to be converted to glucose by the
glucoamylase treatment.

Table 1. Free sugar content of enzyme hydrolysate of sweet potato pastes (dry basis %).

Maltose
2288 +0.10°

Sucrose

376 £0.18°¢

Glucose

179 +0.104

Fructose

4.87 +0.13 20O

Cultivar Enzyme Total Free Sugar

33.30+£0.15¢€

No treatment

Daeyumi

Treatment

476 +0.02°

83.49 +2.672

3.89+0.24¢

N.D.

9214 4+2902

No treatment

243 +0.01 de

1.39 +0.004

13.88 £1.222

21.87 £0.15°¢

39.56 +£1.304

Juwhangmi

Treatment

241 4+0.01°¢

59.21 £0.30 €

1264+ 1262

N.D.

74.25 +0.96 €

No treatment

253+ 0.084

193 +0.144

897 +1.00b

26.03 +0.132

39.46 £1.294

Sinjami

Treatment

2.69 +0.03

70.74 £ 0.15P

871+ 0.16"

N.D.

82.13 +£0.28 P

@ Each value is expressed as the mean =+ standard deviation (n = 3). @ Different small letters in the same column
indicate a significant difference by Duncan’s range test (p < 0.05). ® Enzyme treatment: a-amylase, gluco-amylase,
and viscozyme L complex mixture. N.D.: Not detected.

3.2. Quality Characteristics of Jelly

The moisture content, total soluble solids, pH, and total acidity of the jelly made
from the different sweet potato cultivars are shown in Table 2. The moisture content of
the sweet potato jelly ranged from 22.30 to 22.71%, and the total soluble solid content
ranged from 69.00 to 69.33 °Bx, highlighting the small difference between the varieties.
The Sinjami cultivar had the lowest pH (4.28), and the highest total acidity was 16.05. In
terms of chromaticity, as shown in Table 3, Sinjami had the lowest lightness value of 15.96,
Juwhangmi had the highest redness value of 6.54, and Daeyumi had the highest yellowness
value of 9.90 (Figure 2). Among the texture profile analysis characteristics shown in Table 4,
the hardness values of Daeyumi, Juwhangmi, and Sinjami jelly were 493.98, 492.52, and
500.58 g, respectively; the chewiness values were 273.01, 279.80, and 273.49 g, respectively;
and the gumminess values were 440.43, 447.71, and 444.32 g, respectively, indicating no
significant differences between the cultivars. In jelly studies performed with aronia juice,
the hardness and chewiness of the jelly were found to increase as the amount of juice
increased [21]. However, in jelly studies performed using silkworm powder, the hardness,
chewiness, and stickiness decreased as the amount of silkworm powder increased [22].
Therefore, the texture of the jelly varies depending on the type and amount of ingredients
added. However, in this study, the sweet potatoes were hydrolyzed enzymatically, filtered,
and concentrated to manufacture the jelly, leading to a small difference between the sweet
potato varieties.

Table 2. Moisture content, total soluble solid, pH, and total acidity of jelly with different cultivars.

Moisture (%)

22.65 + 0.78 a2
22.71 +£0.872
22.30 + 0.52 2

Total Soluble Solid (°Bx)

69.33 £0.33°
69.00 = 1.00°
69.00 +0.00 2

Cultivar pH

451 +0.032
447 +0.112
428 +0.09b

Total Acidity (%)

12.13 £ 0.23 ¢
14.00 + 0.00 P
16.05 + 0.48 2

Daeyumi
Juwhangmi
Sinjami

@) Each value is expressed as the mean + standard deviation (n = 3). @ Different small letters in the same column
indicate a significant difference by Duncan’s range test (p < 0.05).
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Table 3. Chromaticity of jelly with different cultivars.

Hunter’s Color Value

Cultivar
L a b
Daeyumi 22.74 + 0.48 2D 421 +0.02° 9.90 +0.30 2
Juwhangmi 21.3140.00° 6.54 +0.01 2 8.85+0.01P
Sinjami 15.96 + 0.03 —0.25+0.10¢ 3.2240.05°¢

@ Each value expressed as the mean + standard deviation (n = 3). @ Different small letters in the same column
indicate a significant difference by Duncan’s range test (p < 0.05). L: lightmess, a: redness, b: yellowness.

Daeyumi Juwhangmi Sinjami

Figure 2. Photographs of jelly made by different sweet potato cultivars.

Table 4. Texture profile analysis of jelly with different cultivar.

Properties
Cultivar N . ; 3 B
Hardness (g) Adhesiveness (g.s)  Springiness Chewiness Gumminess Cohesiveness
Daeyumi 493.98 £ 45.98 () —41.00 + 1.95 061010 27301 7637 44043 + 56.38 0.89 +0.03
Juwhangmi 492.52 + 11.60 —39.83 £2.42 0.60 +0.04  279.80 £52.17 447.71 +113.49 0.89 £+ 0.05
Sinjami 500.58 + 29.68 —39.43 £ 1.65 0.60 = 0.08 27349 +£2792 44432 £ 33.94 0.90 £ 0.03

@ Each value is expressed as the mean =+ standard deviation (n = 3).

3.3. Total Polyphenol and Flavonoid Content

The total polyphenol and flavonoid contents of the jelly from the different sweet
potato cultivars are presented in Table 5. Sinjami had a high total polyphenol content of
446.14 mg GAE/100 g, while Daeyumi had a low content of 138.36 mg GAE/100 g. The
Sinjami cultivar also had a high total flavonoid content of 243.59 mg CE/100 g, while
the Daeyumi cultivar had a low content of 0.26 mg CE/100 g. The total polyphenol and
flavonoid contents appeared in the order of Sinjami > Juwhangmi > Daeyumi cultivars.
Song [23] reported that the content of total phenolic compounds according to the flesh color
of sweet potato was 13.1, 6.22, and 3.02 mg/ g, respectively, for purple sweet potato > orange
sweet potato > common sweet potato, which is similar to the findings of this experiment.
This finding was because colored sweet potatoes contain more phenolic compounds than
common sweet potatoes. In particular, in purple sweet potatoes (Sinjami), the total phenol
content is higher than that in common and orange sweet potatoes owing to the large
amount of anthocyanin pigments [24-26].
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Table 5. Total polyphenol and flavonoid content of jelly with different cultivars.

Cultivar

Total Polyphenol Total Flavonoid
(mg GAE 17100 g) (mg CE @/100 g)

ABTS Radical Scavenging DPPH Radical
Activity Scavenging Activity
(mg AAE ®/100 g) (mg AAE/100 g)

Daeyumi
Juwhangmi
Sinjami

138.36 & 2.97 <4)©) 0.26 4+ 0.00 © 6.47 +0.29 © 543 +031°¢
287.35 +1.98b 19.39 +0.00 b 11.89 £ 0.02b 878 +£0.29b
446.14 £ 0.99 2 243.59 £+ 9.02 2 29.46 +0.122 3591 + 1442

M mg gallic acid equivalent (GAE) per 100 g. ® mg catechin equivalent (CE) per 100 g. ©® mg ascorbic acid
equivalent (AAE) per 100 g. ® Each value is expressed as the mean + standard deviation (n = 3). ©® Different
small letters in the same column indicate a significant difference by Duncan’s range test (p < 0.05).

3.4. ABTS and DPPH Radical Scavenging Activity

The ABTS and DPPH radical scavenging activities of the jellies from different sweet
potato cultivars are shown in Table 6. By measuring the antioxidant activities of the
Daeyumi, Juhwangmi, and Sinjami jelly, the ABTS radical scavenging activities were
6.47, 11.89, and 29.46 mg AAE/100 g and the DPPH radical scavenging activities were
5.43, 8.78, and 35.91 mg AAE/100 g, respectively. The Sinjami cultivar had the highest
activity, followed by the Juwhangmi and Daeyumi cultivars. According to Huang [27],
the antioxidant activity of purple sweet potato is superior to that of orange and common
sweet potatoes, and the DPPH radical scavenging ability of sweet potato methanol extract
is 2.5 higher in purple sweet potato than in orange and common sweet potatoes [23].
Pigments, such as the anthocyanins, beta-carotene, and phenolic substances contained in
colored sweet potatoes, may affect the radical scavenging activity.

Table 6. Sensory evaluation score of jelly with different cultivars.

Cultivar

Color Falvor Taste Texture Overall Acceptance

Daeyumi
Juwhangmi
Sinjami

6.20 + 0.89 a2 545+ 0.89 2 6.00 +0.79 2 540+ 0942 6.35+0.672
550+ 0.69 b 5.40 4+ 0.942 415+ 0.75¢ 455+ 094b 445+ 0.69°
4.65+099°¢ 5.40 + 0.602 5.20 +0.83b 5.00 + 0.92 2 530+ 0.73b

@) Each value is expressed as the mean = standard deviation (n = 20). @ Different small letters in the same column
indicate a significant difference by Duncan’s range test (p < 0.05).

3.5. Sensory Evaluation

The results of the sensory evaluation of the jelly from the different sweet potato
cultivars are shown in Table 6. Based on the sensory characteristics of the jelly, color was
associated with a high preference in the order of Daeyumi (6.20), Juwhangmi (5.50), and
Sinjami (4.65), and no difference in flavor was found among the cultivars. In terms of taste,
Daeyumi had the highest preference (6.00), while Juwhangmi had the lowest preference
(4.15). Daeyumi also had the highest preference (5.40) in terms of texture. Regarding overall
acceptance, the scores were 6.35, 4.45, and 5.30 for Daeyumi, Juwhangmi, and Sinjami,
respectively. Based on the sensory evaluation of sweet potato chips, lower values in terms
of taste, texture, and overall acceptance were obtained for the Juwhangmi cultivar relative
to the Daeyumi and Sinjami cultivars [28]. Although the product differs from the jelly
used in this study, the product made of Juwhangmi can be predicted to be of lower quality
than the other varieties because it was derived from the same raw material. Regarding
the relationship between the sensory test results and quality characteristics, there were
no significant differences in physicochemical characteristics and texture profiles based on
the cultivars; however, the Sinjami cultivar had the best color and antioxidant activity.
Regarding overall acceptance, the Daeyumi cultivar had the highest score, but considering
the functionality of the Sinjami cultivar, it also had excellent results.
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4. Conclusions

In this study, jelly was prepared by hydrolyzing sweet potato tubers without adding
sugar, and the quality characteristics of the jelly prepared from various sweet potato
varieties were investigated. Three cultivars of sweet potato with different flesh colors—
Juwhangmi (orange color), Sinjami (purple color), and Daeyumi (yellow flesh color)—were
selected to prepare a paste, enzyme-treated to prepare a hydrolyzed product, and then
concentrated to prepare the jelly. The total free sugar content increased during the enzyme
hydrolysis, and no difference in fructose and sucrose contents was found following the
enzyme treatment. When the enzyme mixture was used, maltose was decomposed and not
detected, while the glucose content markedly increased. Owing to the quality characteristics
analysis of the jelly according to the sweet potato cultivars, the moisture content was 22%,
the total soluble solid content was 69 °Bx, the pH ranged from 4.28 to 4.51, and the
total acidity ranged from 12.13 to 16.05. In terms of chromaticity, Sinjami had the lowest
lightness, Juwhangmi had a high redness, and Daeyumi had a high yellowness. There was
no difference in texture among the cultivars; however, the Sinjami cultivar had the highest
total polyphenol content, flavonoid content, and antioxidant activity. Our findings indicate
that jelly can be manufactured by saccharifying sweet potatoes. Sweet potato jellies with
various colors and functionalities can be manufactured according to the difference in the
color and functional ingredient content of sweet potatoes, and the characteristics of raw
sweet potatoes have a remarkable influence on the quality characteristics of the jelly.

Author Contributions: Conceptualization, H.-W.L., Y.-].]. (Yeon-Jae Jo) and Y.-].J. (Yun-Jo Jung);
methodology, H.-W.L.; writing—original draft preparation, H.-W.L., Y.-].]. (Yeon-Jae Jo) and Y.-].J.
(Yun-Jo Jung); writing—review and editing, M.-N.C. and ].-S.L.; supervision, H.-S.]. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded by the Rural Development Adiministration (RDA), grant number
[PJ0142332023].

Data Availability Statement: The data used to support the findings of this study can be made
available by the corresponding author upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Bovell-Benjamin, A.C. Sweet potato: A review of its past, present, and future role in human nutrition. Adv. Food Nutr. Res. 2007,
52,1-59. [PubMed]

2. Ishida, H.; Suzuno, H.; Sugiyama, N.; Innami, S.; Tadokoro, T.; Maekawa, A. Nutritive evaluation on chemical components of
leaves, stalks and stems of sweet potatoes (Ipomoea batatas poir). Food Chem. 2000, 68, 359-367. [CrossRef]

3. O’Hair, S.K. Farinaceous crops. In Handbook of Tropical Food Crops; Martin, EW., Ed.; CRC Press: Boca Raton, FL, USA, 1984;
pp. 109-139.

4. Yoshimoto, M. New trends of processing and use of sweet-potato in Japan. Farming Jpn. 2001, 35, 22-28.

5. Almeida, L.B.; Penteado, M.V. Carotenoids and pro-vitamin a value of white fleshed Brazilian sweet potatoes (Ipomoea batatas
Lam.). J. Food Compost. Anal. 1988, 1, 341-352. [CrossRef]

6. Yu, OK,; Kim, J.E.; Cha, Y.S. The quality characteristics of jelly added with Bokbunja (Rubus coreanus Miquel). J. Korean Soc. Food
Sci. Nutr. 2008, 37, 792-797. [CrossRef]

7. Choi, J.Y,; Song, E.S.; Chung, HK. A study of textural properties and preferences of fruit pectin jelly. J. Korean Soc. Food Cult. 1994,
9, 259-266.

8.  Kim, YM.; Kim, ].M.; Youn, K.S. Quality and textural properties of jelly prepared with different gelling agents. Korean J. Food
Preserv. 2020, 27, 566-573. [CrossRef]

9.  Son, M.J.; Whang, K.; Lee, S.P. Development of jelly fortified with lactic acid fermented prickly pear extract. J. Korean Soc. Food Sci.
Nutr. 2005, 34, 408-413.

10.  Cho, Y.; Choi, M.Y. Quality characteristics of jelly containing added pomegranate powder and Opuntia humifusa powder. Korean J.
Food Cook. Sci. 2009, 25, 134-142.

11.  Woo, S.M,; Shin, ].S.; Seong, ].H.; Yeo, S.H.; Choi, ]. H.; Kim, T.Y; Jeong, Y.J. Quality characteristics of brown rice Takju by different

nuruks. J. Korean Soc. Food Sci. Nutr. 2010, 39, 301-307. [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/17425943
http://doi.org/10.1016/S0308-8146(99)00206-X
http://doi.org/10.1016/0889-1575(88)90034-8
http://doi.org/10.3746/jkfn.2008.37.6.792
http://doi.org/10.11002/kjfp.2020.27.5.566
http://doi.org/10.3746/jkfn.2010.39.2.301

Foods 2023, 12, 1585 90f9

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Lee, S.H.; Lee, YR,; Hwang, I.G.; Woo, K.S.; Kim, K.H.; Kim, K.J.; Jeong, H.S. Antioxidant Activities and Quality Characteristic s
of Germinated Rough Rice Tea according to Roasting Temperature, Time and Leaching Condition. Korean J. Food Sci. Technol.
2009, 41, 386-391.

Dewanto, V.; Wu, X,; Liu, R.H. Processed sweet corn has higher antioxidant activity. . Agric. Food Chem. 2002, 50, 4959-4964.
[CrossRef]

Zhishen, J.; Mengcheng, T.; Jianming, W. The determination of flavonoid contents in mulberry and their scavenging effects on
superoxide radicals. Food Chem. 1999, 64, 555-559. [CrossRef]

Choi, Y.; Lee, S.M.; Chun, J.; Lee, H.B.; Lee, J. Influence of heat treatment on the antioxidant activities and polyphenolic compounds
of Shiitake (Lentinus edodes) mushroom. Food Chem. 2006, 99, 381-387. [CrossRef]

Park, M.K.; Lee, H.U.; Hwang, Y.; Cho, Y.S.; Jang, H.W. Effect of quality characteristics of various cultivars of sweet potato on
puree viscosity. J. Korean Soc. Food Sci. Nutr. 2021, 50, 1375-1384. [CrossRef]

Yu, J.H.; Lee, HW.,; Shin, T.H.; Jo, Y.J.; Chung, M.N.; Jang, K.I.; Jeong, H.S. Quality characteristics of sweet potato paste varieties
prepared by different heating methods. J. Korean Soc. Food Sci. Nutr. 2022, 51, 969-975. [CrossRef]

Ra, H.N,; Kim, J.S.; Kim, G.C; Choi, S.Y.; Han, S.K.; Chung, M.N.; Kim, K.M. Nutrient components and physicochemical
properties of Korean sweet potato according to cultivars. J. Korean Soc. Food Cult. 2018, 33, 597-607.

Kum, J.S; Silva, J.L.; Han, O. Effects of microwave heating on processing of whole sweetpotatoes. Korean J. Food Cook. Sci. 1994,
10, 138-141.

Lee, D.H.; Hong, J.H. Physicochemical characteristics of pumpkin sweet potato hydrolysates prepared using various enzymes. J.
Chitin Chitosan 2017, 22, 194-200. [CrossRef]

Hwang, E.S.; Thi, N.D. Quality characteristics of jelly containing aronia (Aronia melanocarpa) juice. Korean J. Food Sci. Technol. 2015,
47,738-743. [CrossRef]

Kim, A.J.; Yuh, C.S.; Bang, L.S.; Park, S.H. The physicochemical properties and sensory evaluation of jelly with silkworm powder.
J. East Asian Soc. Diet. Life 2006, 16, 308-314.

Song, J.; Chung, M.N; Kim, J.T.; Chi, H.Y.; Son, J.R. Quality characteristics and antioxidative activities in various cultivars of
sweet potato. Korean . Crop Sci. 2005, 50, 141-146.

Lee, ].S.; Ahn, Y.S.; Chung, M.N.; Kim, H.S. Biological activity of varieties; isolation and purification of antioxidants components
in sweetpotato. Korean J. Breed. Sci. 2007, 39, 296-301.

Park, J.S.; Bae, ].O.; Choi, G.H.; Chung, B.W.; Choi, D.S. Antimutagenicity of Korean sweet potato (Ipomoea batatas L.) cultivars. J.
Korean Soc. Food Sci. Nutr. 2011, 40, 37-46. [CrossRef]

Lee, YM.; Bae, ].H.; Kim, ].B.; Kim, S.Y.; Chung, M.N.; Park, M.Y,; Ko, ].S.; Song, J.; Kim, J.H. Changes in the physiological
activities of four sweet potato varieties by cooking condition. Korean J. Nutr. 2012, 45, 12-19. [CrossRef]

Huang, Y.C.; Chang, Y.H.; Shao, Y.Y. Effects of genotype and treatment on the antioxidant activity of sweet potato in Taiwan. Food
Chem. 2006, 98, 529-538. [CrossRef]

No, J.; Lee, C.E.; Huang, M.; Lee, J.; Nam, S.; Shin, M. Acrylamide content and quality characteristics of sweet potato chips using
different cultivars. Korean J. Food Sci. Technol. 2018, 50, 308-315.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1021/jf0255937
http://doi.org/10.1016/S0308-8146(98)00102-2
http://doi.org/10.1016/j.foodchem.2005.08.004
http://doi.org/10.3746/jkfn.2021.50.12.1375
http://doi.org/10.3746/jkfn.2022.51.9.969
http://doi.org/10.17642/jcc.22.3.8
http://doi.org/10.9721/KJFST.2015.47.6.738
http://doi.org/10.3746/jkfn.2011.40.1.037
http://doi.org/10.4163/kjn.2012.45.1.12
http://doi.org/10.1016/j.foodchem.2005.05.083

	Introduction 
	Materials and Methods 
	Materials 
	Manufacture of Jelly 
	Measurement of Free Sugar Content 
	Evaluation of the Quality Characteristics 
	Measurement of the Total Polyphenol and Flavonoid Contents 
	Measurement of ABTS and DPPH Radical Scavenging Activity 
	Sensory Evaluation 
	Statistical Analysis 

	Results and Discussion 
	Free Sugar Content of the Enzyme Hydrolysate 
	Quality Characteristics of Jelly 
	Total Polyphenol and Flavonoid Content 
	ABTS and DPPH Radical Scavenging Activity 
	Sensory Evaluation 

	Conclusions 
	References

