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Red dragon fruit, a popular in Indonesia, has 30-35% portion of skin that 
has not been used and mostly become a waste. Previous study showed that 
the skin of red dragon fruit can be used for orange marmalade production. This 
study objectives are to analyze physical, chemical, and hedonic characteristic 
of red dragon fruit marmalade (RDFM) with different types of sweeteners. 
Physical characteristics were evaluated using L*a*b* colorimeter for color 
intensity, hand refractometer for total soluble solid, and cup and bob viscometer 
for viscosity. Whereas, chemical characteristics evaluation was carried out 
using aw meter for water activity, and hedonic characteristic testing by hedonic 
test. The results showed that the use of different types of sweeteners had a 
significant effect on the physical, chemical, and hedonic characteristics of 
RDFM. RDFM made with High-Fructose Syrup (HFS) had the highest 
brightness, RDFM with sorbitol had the highest redness and water activity (aw), 
RDFM with honey had the highest yellowness, RDFM with sucrose had the 
highest Total Soluble Solids (TSS), viscosity, overall hedonic test and the 
lowest water activity. It can be concluded that sucrose is the best sweetener to 
use for RDFM because of the highest overall hedonic test so that the final 
product will be easier to be accepted compared to the other sweeteners.   

 

Introduction 
Dragon fruit is a fruit that popular in Indonesia 

and have several famous variants such as red dragon 
fruit (Hylocereus polyrhizus) and white dragon fruit 
(Hylocereus undatus) (Wisesa and Widjanarko, 2014). 
Part of the dragon fruit that is widely used is the pulp, on 
the other hand dragon fruit has a skin with portion of 30-
35% of all parts of the fruit and is still rarely used and 
has the red color which indicates the presence of natural 
pigments contained in the skin of the dragon fruit. One 
of the flavonoids contained in the skin of a dragon fruit 
is betasianin (Shofiati et al., 2014). Previous study 
showed that the skin of red dragon fruit can be used for 
making orange marmalade to analyze its chemical 
properties using one type of sugar  (Susiloningsih and 
Nurani, 2019).  

Marmalade is a semi-solid food made from fruit 
juices with additional slices of fruit skin (Inam et al., 
2013). Basic ingredients of marmalade are fruit juice, 

fruit skin, pectin, sugar, acids and water. Pectin added 
to marmalade acts as a gelling agent. Sugar is the 
largest ingredient added in marmalade which acts as a 
sweetener, gelling agent, and preservative (Jaya and 
Apriyani, 2017). The making of marmalade is carried out 
at a high temperature so that gel formation can occur. 
Marmalade that has finished cooking can be put into a 
sterile glass bottle and left to stand for 24 hours until 
jellification occurs in the package (Ruiz and Campos, 
2019). 

There are two sweetener types, natural and 
artificial sweeteners. Natural sweeteners made from 
natural source like animal and plant. Example of natural 
sweeteners are sucrose, glucose, and fructose whereas 
sucrose and glucose can be obtained in form of 
granulated sugar, palm sugar, or coconut sugar, and 
fructose can be obtained from honey. Artificial / synthetic 
sweeteners are food additives that can give sweetness 
that has no or almost no nutritional value. Various kinds 
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of artificial sweeteners include saccharin, cyclamate, 
synthetic sorbitol, and many more (Karunia, 2013). 

Previous study using orange as a main 
ingredient of marmalade and only using one type of 
sugar so the study to use the whole red dragon fruit and 
use another sweetener is needed because it will 
certainly produce different food characteristics so this 
research is focused on observing the physical, chemical, 
and hedonic characteristics of RDFM.  

 
Materials and Methods 
Materials 

Red dragon fruit obtained from local market in 
Tembalang, Semarang, 5 types of sweetener including 
sucrose with brand “Rose Brand” with 0.22% moisture 
content,  palm sugar with 8.98% moisture content, 
honey with brand “Nusantara” with 19.69% moisture 
content purchased from PT. Super Indo, sorbitol with 
27.54% moisture content obtained and High-Fructose 
Syrup with 20.72% obtained from online (Subur Kimia 
Jaya, Bandung, Jawa Barat), pectin was obtained from 
online, citric acid, mineral water, aquadest, blender, 
filter, knife, pan, spoon, analytical scales, spatula, cup 

and bob viscometer (RION, Japan),  aw meter 
(Novasina, Switzerland), L*a*b* colorimeter (CS-10, 
China) and hand refractometer. 

 
Methods 
The production of Red Dragon Fruit Marmalade (RDFM) 

The formulation of RDFM can be seen in Table 
1. Preparation of RDFM was initiated with the production 
of red dragon fruit juice. Red dragon fruit washed with 
running water then the pulp separated from the skin. The 
pulp then was crushed with the blender with the 
proportion of 1:1 pulp:water. The crushed pulp is then 
filtered. The skin of the dragon fruit that has been 
separated and then sliced with a length of 2 cm and a 
width of 5 mm. Marmalade was made by red dragon fruit 
juice mixed with the skin of red dragon fruit then heated. 
Pectin and 5 different sweeteners were added, namely 
sucrose, brown sugar, honey, sorbitol and HFS which is 
done at a temperature of 95oC in 6 minutes. Marmalade 
was put in a sterile jam jar and left for 24 hours where 
marmalade gel forming took place (Ruiz and Campos, 
2019). 

 
Table 1. Formulation of Red Dragon Fruit Marmalade (RDFM). 

Ingredients 
Composition (%) 

T1 T2 T3 T4 T5 

Red Dragon Fruit Juice 42.75 42.75 42.75 42.75 42.75 

Red Dragon Fruit Skin 5 5 5 5 5 

Pectin 2 2 2 2 1,5 

Citric Acid 0.25 0.25 0.25 0.25 0.25 

Sweetener 50 50 50 50 50 

The treatment is carried out using the type of sweetener in sequence, namely sucrose, brown sugar, honey, sorbitol, and 
High-Fructose syrup (HFS). 
 
Physical characteristics measurement 

Measurement of color intensity using the 
Colorimeter with units L*, a*, and b*. The L* value 
indicates the brightness level with a value of 100 for 
perfect white to 0 for black. a* values indicate red to 
green with positive values indicating increasingly 
reddish colors and negative values indicating 
increasingly greener colors. The b* value indicates 
yellow to blue with a positive value indicating 
increasingly yellow color and negative values indicating 
a color that is increasingly directed towards blue (Rao et 
al., 2016). Total soluble solids measurement is done by 
hand-refractometer. Sample with weight 1 g was 
prepared then dissolved in 10 ml of aquadest and then 
stirred until it is homogeneous. The refractometer prism 
was rinsed with aquadest then wiped by soft cloth. The 
sample was dripped onto the refractometer prism and 
the result is a degree of Brix which is equivalent to the 
percentage of sucrose contained in the sample 
(Ramadhani et al., 2017). The viscosity test was carried 
out with a cup and bob viscometer. The cup is filled with 
samples then the viscometer rotor is placed right in the 

middle of the cup containing the sample. The rotor will 
rotate and the viscosity needle will move to the right. 
Once stable, the viscosity is read on the scale of the 
rotor used in the test (Parera et al., 2018). 
 
Chemical characteristics measurement 

Water activity analysis using an aw meter. The 
sample was put into the container and then entered to 
the aw meter, the on button was pressed and wait for the 
tool to sound and read the water activity values listed on 
the display (Murtius, 2016). 
 
Hedonic characteristics measurement 

The hedonic characteristics measurement was 
done by hedonic test. The hedonic rating test is done by 
asking panelists to give an assessment based on their 
preferences using a scale (Miskiyah et al., 2011). The 
hedonic test in this study included the color, taste, 
texture, smear, and overall of the RDFM using a scale 
of 1-5 that presented very disliked, disliked, neutral, 
liked, and very liked (Peranginangin et al., 2015). 
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Data Analysis 
Data obtained from physical and chemical 

characteristic was analyzed by ANOVA with a 
significance level of 5% and continued with the Duncan 
Multiple Range Test (DMRT) if there were differences. 
The hedonic characteristic was analyzed by Kruskall-
Wallis test with a significance level of 5% and continued 
with the Mann-Whitney test if there were differences. All 
data analyzes were calculated with the computer 
program SPSS 25.0 for Windows. 
 
Results and Discussion 
Physical Characteristic 

Physical characteristic that was analyzed in this 
study were color intensity, Total Soluble Solids (TSS), 
and viscosity that presented in Table 2. Based on Table 
2, ANOVA analysis results showed that the use of 

sucrose, brown sugar, honey, sorbitol, and HFS 
sweeteners had a significant effect on the L*, a*, and b* 
values of RDFM. Statistical results showed that the L* 
value of sucrose sweetener marmalade was not 
significantly different from honey sweetener marmalade 
and honey sweetener marmalade was not significantly 
different from HFS sweetener marmalade. Brown sugar 
and sorbitol sweetener marmalade showed significant 
differences, but no significant differences between them. 
Statistical results of the a* value indicate that between 
samples sorbitol and HFS sweetener marmalade are 
similar (P> 0.05) and in other samples there were 
significant differences. Statistical results of the value of 
b* show that all samples were significantly different 
except for sucrose and HFS sweetener which were not 
significantly different.  

 
Table 2. Physical characteristic of RDFM 

Physical Characteristic  
Various Sweeteners 

Sucrose BS Honey Sorbitol HFS 

Color      

 L* value   27.45±2.56b 20.00±2.44c 30.80±1.67ab 23.25±3.43c 32.66±1.60a 

a* value   14.68±2.19c   2.62±0.05d 36.53±2.26b 44.15±3.17a 43.32±2.95a 

b* value    -0.42±0.13d   2.19±1.09b   3.53±0.30a  -0.53±0.04d   0.42±0.27c 

Total Soluble Solids (%)   78.00±4.00a 74.00±2.83b 66.00±2.31c 60.50±1.00d 64.50±1.91c 

Viscosity (Pa s) 119.25±7.41a 90.63±6.29b   1.20±0.29c     2.9±0.69c   1.85±0.31c 

Results are mean±standard deviation; Different superscript letters in the same column indicates the significant 
differences (p < 0.05); BS = Brown Sugar; HFS = High-Fructose Syrup. 
 

The highest L* value is marmalade with HFS 
sweetener and the lowest is marmalade with brown 
sugar sweetener. The highest L* value in marmalade 
with High-Fructose Syrup (HFS) sweetener can occured 
because HFS is a sweetener that can retain the 
moisture of a food. The humidity of the marmalade 
during maintained heating can inhibit the evaporation of 
water in the marmalade so that heat that can degrade 
the color of the red dragon fruit can be reduced. White 
(2009) stated that High-Fructose Syrup can maintain 
food moisture so as to produce smooth and moist 
results. The lowest L* value is found in samples with 
sweetener brown sugar. This can happen because 
brown sugar has a dark brown color which affects the 
final result of RDFM so that it has the lowest L * value. 
In accordance with the results of Karseno and Setyawati 
(2013) that nutmeg jam added with sweetener coconut 
sugar (brown sugar) has a dark color which is the effect 
of the brown color which is owned by coconut sugar with 
a high reducing sugar content. 

The highest a* value was found in marmalade 
with the treatment of sorbitol sweetener with an average 
value of 44.15 followed by HFS with an average value 
of 43.32. A higher value of a* indicates a higher redness 
value. RDFM with sorbitol sweetener has the highest red 
color compared to other sweetener because sorbitol can 

develop the color of a product. According to Vilela et al. 
(2015) sorbitol significantly improves color on the quality 
of cherry jam. The value of a* in marmalade with sucrose 
sweetener shows a lower a* value of 14.68. This is due 
to the formation of a good gel between pectin and 
sucrose on the RDFM thereby reducing the reddish 
color produced by the red color producing betalain 
pigment. This is supported by the opinion of Melgarejo 
et al. (2011) that pectin can cause color loss in 
strawberry jam because pectin performs differently from 
the anthocyanin pigment contained in strawberry. The 
red color of RDFM is due to the content of betalain 
pigments possessed by dragon fruit. The pigment is 
responsible for the formation of red color in processed 
food products from dragon fruit or food ingredients that 
get a mixture of dragon fruit in it. According to Priatni and 
Pradita (2015) betalain is a pigment contained in dragon 
fruit that has a derivative namely betacyanin which 
produces purplish red color and betaxanthin which 
produces orange-yellow color. Pigments contained in 
dragon fruit will be degraded in making marmalades 
because there is a cooking process that uses heat. 
According to Yang et al. (2018) pigments contained 
naturally in fruits and vegetables such as carotenoids, 
betalain and chlorophyll but these components are 
sensitive to heat so they will be degraded in processing 
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products.  
The highest b* value was found in marmalade 

with honey sweetener while the b* value was lowest in 
marmalade with sorbitol sweetener. The higher value of 
b* indicates higher yellowness while the lower value of 
b* indicates higher blueness. Marmalade with honey 
sweetener had a high yellowness value due to the 
influence of the addition of yellowish honey sweetener. 
This is in accordance with the opinion of Seth and 
Mishra (2011) that the yellowish index in candy products 
increases with the addition of honey due to the color of 
honey which is yellow. The highest b* value after honey 
sweetener marmalade was found in brown sugar 
sweetener marmalade. Brown sugar can increase the 
yellowness value of RDFM because the brownish 
yellowish brown color affects the final color of the 
RDFM. According to Naufalin et al. (2013) sugar from 
coconut juice has a brownish color due to the content of 
the reducing sugars it contains in which the reducing 
sugars can contribute to browning through the maillard 
reaction. 

Based on the Table 2 it can be seen that the use 
of different types of sweeteners has a significant effect 
on the value of Total Soluble Solids (TSS) of RDFM with 
the type of sweetener sucrose, brown sugar, honey, 
sorbitol, and HFS each has TSS values of 78%, 74%, 
66%, 60.5% and 64.5% respectively. Statistical results 
show that all samples had significantly different TSS 
from each other except between honey and HFS 
sweetener marmalade which were similar (P>0.05). 
Solids that are counted as total soluble solids in RDFM 
are sugar and pectin content. Susiloningsih and Nurani 
(2019) stated that the total value of soluble solids of 
marmalade is influenced by the presence of added 
sugar and pectin content. The difference in TSS in each 
marmalade is caused by differences in the physical 
characteristics of the types of sweeteners used in this 
research which have different moisture content. Sucrose 
that used in this research has a moisture content of 
0.22%, brown sugar has 8.98% moisture content, honey 
19.69% moisture, sorbitol 27.54% moisture, and HFS 
20.72% moisture. According to Ramadhani et al. (2017) 
the physical difference in the type of sweetener that is 
the difference in water content causes differences in the 
physical characteristics of the products produced. 

The highest TSS was found in marmalade with 
the use of sucrose sweetener with a value of 78% due 
to the form of sucrose used in the form of solids in the 
form of sugar with a moisture content of 0.22%. The low 
water component contained in granulated sugar causes 
high total solids so it caused higher TSS in the 
marmalade compared to the marmalade with other 
types of sweeteners. The lowest TSS was found in 
marmalade with sorbitol sweetener with a value of 
60.5% because it was influenced by the highest 
moisture content of sorbitol than the other sweetener 
moisture content which was 27.54%. This is supported 
by the opinion of Susanto & Setyohadi (2011) that the 
food component is composed of total solids and water 

so that the component that affects the water content of 
a food is the amount of solids. High TSS in marmalade 
with the use of sucrose sweetener caused not only by 
the low water content of sucrose but also sucrose is a 
water-soluble component and is counted as TSS. This 
is in accordance with the opinion of Arumaningrum et al. 
(2015) that the total soluble solid increases with the 
addition of sucrose because sucrose soluble in a 
solution has a high TSS. 

TSS in honey and HFS sweetener marmalade 
was lower than sucrose and brown sugar sweetener 
marmalade but higher than sorbitol sweetener 
marmalade because in honey and HFS there were water 
soluble compounds namely fructose. According to 
Vaclavik and Christian (2008) honey is a sweetener 
produced from flower nectar which has a water content 
of about 20% and contains a mixture of fructose and 
glucose and HFS is a syrup produced from 3 processes 
namely hydrolyzed, refined, and concentrated which can 
produce as much as 42% to 55% fructose. Doǧan 
(2011) also stated that fructose and glucose are 
important solids found in honey which is the most 
dominant monosaccharide with 60-85% proportion. 

Based on the Table 2, it can be seen that the 
use of different types of sweeteners had a significant 
effect on the viscosity of RDFM that the type of 
sweetener sucrose, brown sugar, honey, sorbitol, and 
HFS each had a viscosity of 119.25 Pa s, 90.63 Pa s, 
1.20 Pa s, 2.9 Pa s and 1.85 Pa s. Statistical results 
showed that sucrose and brown sugar sweetener 
marmalade showed significant differences with other 
samples while the rest marmalades were similar. The 
highest viscosity was found in marmalade with sucrose 
sweetener. This is due to the high TSS in marmalade 
with sucrose sweetener, causing their viscosity to 
increase. This is in accordance with Kurniawati et al. 
(2019) that total soluble solids (TSS) affects the 
viscosity of the jam product where the higher the TSS 
will increase the viscosity of the produced product. 
Sucrose can increase viscosity not only due to highest 
TSS but also due to sucrose acts as an adjuvant in the 
formation of gels carried out by pectin in the process of 
making marmalade. According to Basu et al. (2011) 
pectin forms a biopolymer bond which forms a gel and 
requires sucrose as an adjunct in the formation of the 
gel. Marmalade with sweeteners of honey, sorbitol and 
HFS produces lower viscosity than sweeteners of 
sucrose and brown sugar. Marmalade with honey 
sweetener has the lowest viscosity caused by honey 
sweetener which has a higher water content and has the 
ability to increase humidity. This is in accordance with 
the opinion of Vaclavik and Christian (2008) that honey 
has a water content of about 20% and has a fructose 
content that is hygroscopic so that the addition of honey 
to a food will increase its humidity. 

 
Chemical Characteristic  

Chemical characteristic of RDFM that was 
analyzed in this research was aw value that presented in 
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Figure 1. Based on the Figure 1 it can be seen that the 
use of different types of sweeteners has a significant 
effect on the aw value of RDFM with the type of 
sweetener sucrose, brown sugar, honey, sorbitol, and 
HFS respectively 0.595, 0.626, 0.649, 0.675 and 0.654. 
Statistical results showed that there were significant 
differences between samples against aw values of 
RDFM but between honey and HFS sweetener were not 
significantly different. 
 

Figure 1. Water activity (aw) value of RDFM. The 
superscript shows significantly difference using 
Duncan’s Multiple Range Test. 

The value of aw on RDFM was lower than 
previous studies. According to Rubio-Arraez et al. 
(2016) commercial lemon marmalade has a water 
activity of around 0.8. This happened because in 
previous studies the total value of soluble solids was set 
to a maximum of 65%, whereas in this study the total 
soluble solids varied to exceed 65%. The higher value 
of soluble solids can reduce the value of aw because 
more free water is bound by soluble solids so that less 
free water. This is in accordance of Novita et al. (2017) 
that pectin and sugar can bind water which plays a role 
in the formation of gels in making marmalades. RDFM 
had a low aw due to the addition of sweeteners with a 
concentration of 50% which could reduce aw. This is in 
accordance with the opinion of Kuwada et al. (2010) that 
the making of marmalade uses sugar with high 
concentrations so as to produce conditions of low water 
activity. 

Marmalade with sucrose sweetener had the 
lowest aw compared to other sweetener marmalade. 
This was occured because sucrose is hygroscopic 
which can bind free water so that the water activity which 
is free water content that can be used by 
microorganisms to grow is decreased. Fajarwati (2017) 
stated that sucrose is a hygroscopic compound that is 
able to bind free water so that more sucrose is added to 
the free water bound food material. The lowest water 
activity of a marmalade with sucrose is also due to the 
difference in Total Soluble Solids (TSS). The highest 
TSS was found in marmalade with sucrose sweetener 
caused water activity or free water content to be low. 
Susanto & Setyohadi (2011) stated that the food 
component is composed of total solids and water so that 
the component that affects the water content of a food 

is the amount of solids. 
 

Hedonic Characteristic 
The results of the hedonic test of RDFM 

included colour, taste, texture, smear, and overall were 
presented in Table 3. Hedonic test results of RDFM with 
the use of sucrose, brown sugar, honey, sorbitol, and 
HFS sweeteners had a significant effect on the color 
preference. RDFM with sorbitol was the most preferred 
by panelist compared to other types of sweetener 
marmalade. Statistical results showed that sorbitol, 
sucrose sweetener and honey sweetener marmalade 
were not significantly different, sucrose and honey 
sweetener were not significantly different from HFS 
marmalade. However, brown sugar sweetener showed 
a significant difference in the likeness of the color of the 
RDFM. RDFM with brown sugar sweetener was the 
most disliked by panelists with an average score of 2.56 
which entered the criteria for disliked. This is caused by 
the basic color of the sugar sweetener itself which 
affects the final result of RDFM. This is in accordance 
with what happened in Karseno and Setyawati (2013) 
research on nutmeg jam making that nutmeg added with 
coconut sugar sweetener (brown sugar) has a dark color 
which is the effect of the brown color possessed by 
coconut sugar with high reducing sugar content. Brown 
sugar has a dark brown color so that it produces dark-
colored marmalade that panelists don't like. According 
to Naufalin et al. (2013) sugar from coconut juice has a 
brownish color due to the content of the reducing sugars 
it contains in which the reducing sugars can contribute 
to browning through the Maillard reaction.  

RDFM with sorbitol was the most preferred color 
by panelist compared to other types of sweeteners. 
Distinctive red color of RDFM was influenced by betalain 
pigments contained in red dragon fruit. This is in 
accordance with the opinion of Priatni and Pradita 
(2015) that betalain is a pigment contained in dragon 
fruit that has a derivative namely betacyanin which 
produces purplish red color and betaxanthin which 
produces orange-yellow color. RDFM with sorbitol 
sweetener is the most preferred because sorbitol is able 
to maintain the red color in the final result of RDFM. The 
a* value parameter in this study also showed that 
sorbitol showed the highest value, which means the 
redness value of marmalade with sorbitol sweetener 
was the highest. This is in accordance with the results 
of research Vilela et al. (2015) that sorbitol significantly 
improves color on cherry jam quality. Color is an 
important food indicator because color can be directly 
assessed by consumers through the sense of sight 
without having to touch or taste the food and will affect 
the liking of a food. According to Winarno (2004), the 
color factor in food material will visually appear first 
compared to other food factors so as to determine the 
quality of food. This is supported by Wahyuni (2011) 
which stated that color is an indicator that can be directly 
observed by consumers who are able to influence 
consumer tastes so as to arouse appetite.
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Table 3. Hedonic characteristic of RDFM 

Hedonic 
Atributes 

Various Sweetener 

Sucrose BS Honey Sorbitol HFS 

Color 4.24±0.779ac 2.32±1.108b 4.04±0.735ac 4.40±0.500a 3.96±0.611c 

Taste 3.92±0.909a 3.04±1.020b 3.48±0.872ab 3.80±0.816a 3.84±0.746a 

Texture 3.44±1.083a 2.56±1.044b 3.48±0.823a 3.76±0.831a 3.24±1.012a 

Smear 3.84±1.028a 2.56±1.003b 3.36±0.952a 3.80±0.913a 3.48±0.770a 

Overall 4.16±0.943a 2.76±0.779b 3.52±0.823c 4.08±0.862ad 3.76±0.663cd 

Results are mean±standard deviation; Different superscript letters in the same column indicates the significant 
differences (p < 0.05); BS = Brown Sugar; HFS = High-Fructose Syrup. 
 

Based on the table 3, it can be seen that the 
results of hedonic test of RDFM by using sucrose, brown 
sugar, honey, sorbitol, and HFS sweetener had a 
significant effect on the taste preferences of RDFM. 
Statistical results showed that sucrose, sorbitol and HFS 
sweetener marmalade were not significantly different. 
Brown sugar sweetener was significantly different from 
those three sweeteners but it was not significantly 
different from honey sweetener. 

The type of sweetener influenced the 
preference for the taste of RDFM by panelists because 
each sweetener has a different sweetness level. Each 
panelist's preference for sweetness is also relative 
because there are panelists who like sweet and do not 
like sweet which are influenced by panelist eating habits. 
This is supported by the opinion of Hasanah et al. (2014) 
which stated that the existence of eating habits will be a 
factor influencing a preference for one's basic taste. 
RDFM with sucrose sweetener was the most preferred 
panelist compared to other types of sweetener 
marmalade. Sucrose sweeteners are the most 
commonly used sweeteners and used as a standard for 
sweetness with other sweeteners. This is in accordance 
with the opinion of (Faradillah et al., 2017) that sucrose 
is used as a standard sweetness level for other types of 
sweeteners with 100% level of sweetness. The 
preferred flavor of RDFM after sucrose is HFS 
sweetener marmalade. HFS which has a higher 
sweetness value than sucrose affects the panelists' 
preference for the taste of RDFM. According to Qonitah 
et al. (2016) HFS has a sweetness level 1.8 times higher 
than sucrose with a calorific value of 3.9 calories / gram. 
Marmalade with sweetener sorbitol has a value of 3.80 
which is a neutral-liked criteria. Marmalade with a type 
of sucrose sweetener has a rather low sweetness 
compared to sucrose because sorbitol has a sweetness 
level of 50% below the sucrose that affects the taste of 
RDFM. According to Syafutri et al. (2010) sorbitol 
sweetener has a sweetness level of 50-70% below 
sucrose with calorie content of 2.6 calories / gram.  

RDFM with the lowest taste preference value 
was found in RDFM with brown sugar sweetener. That 
could happen because brown sugar has a distinctive 
taste and aroma of brown sugar in the form of caramel 
and a little acid so that it affects the flavor of marmalade 
which seems to make marmalade that uses brown sugar 

sweetener become less preferred. According to Sutrisno 
& Susanto (2014) brown sugar has a slightly sour taste 
resulting from the organic acids it contains and also has 
a distinctive flavor that smells of caramel. The color of 
the dark RDFM due to the influence of the color of the 
brown sugar used can also affect the taste preference. 
According to Winarno (2004) a nutritious, delicious, well-
textured foodstuff will not be eaten if it has an unsightly 
color and deviates from the color it should. 

Based on the Table 3 it can be seen that the 
hedonic test results of RDFM with the use of sucrose, 
brown sugar, honey, sorbitol, and HFS sweeteners had 
a significant effect on the texture preferences of the red 
dragon fruit. Statistical results showed that the brown 
sugar produced a significant difference in preference for 
the texture of the RDFM. The texture is related to the 
viscosity of RDFM. Brown sugar sweetener marmalade 
had viscosity of 90.63 Pa s which showed a thick texture 
which panelists did not like. This is supported by the 
study of Arslaner et al. (2020) about yogurt added 
marmalade that viscosity significantly affects the texture 
of yogurt. The most preferred texture is marmalade with 
sorbitol sweetener. Marmalade made with sweetener 
sorbitol produces a texture that is not too thick so it feels 
soft in the mouth. According to Agustina and Handayani 
(2016) panelists generally like a type of jam product that 
has a soft texture, not stiff, and easily applied to the 
surface of the bread. The soft texture of marmalade with 
sorbitol sweetener is influenced by the viscosity of 2.9 
Pa S. This is in accordance with the opinion of Singgih 
and Harijono (2015) that the lower the viscosity of food 
dough, the resulting texture will be soft. 

Based on the Table 3 it can be seen that the 
hedonic test results of RDFM with the use of sucrose, 
brown sugar, honey, sorbitol, and HFS sweeteners had 
a significant effect on the preference of the RDFM 
smear. Statistical results showed that brown sugar 
sweetener gives a significant difference in the 
preference for the power of RDFM. Smear test was done 
by applying marmalade on white bread. RDFM with 
brown sugar had a lowest score on smear attribute. This 
is related to the texture of the marmalade which was the 
least preferred, which also made it difficult to applied 
marmalade on white bread. According to Syaifuddin et 
al. (2019) a low jam value indicates that the jam is too 
thick, or that the jam is too runny, making it difficult to 
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spread the jam. The smear favored by panelists is 
marmalade that is neither too thick nor too runny so it is 
easily spread on white bread. RDFM smear with various 
sweetener were found neutral by panelists and not 
significantly different except with brown sugar 
sweetener that was disliked. This is due to the texture 
and viscosity which affected the smear of RDFM. This is 
in accordance with the opinion of Agustina and 
Handayani (2016) that the smear of similar jam products 
is closely related to viscosity and texture. 

Based on the Table 3, it can be seen that the 
hedonic test results of RDFM with the use of sucrose, 
brown sugar, honey, sorbitol, and HFS sweeteners had 
a significant effect on the overall preference of RDFM. 
The overall preference for panelists on RDFM from 
highest to lowest is in sucrose sweetener marmalade, 
sorbitol marmalade, HFS sweetener marmalade, HFS 
sweetener marmalade, honey sweetener marmalade 
and brown sugar sweetener marmalade. This showed 
that the sucrose sweetener marmalade both from the 
attributes of color, taste, texture, and smear received the 
best response from the panelists so that overall the 
RDFM with sucrose sweetener has the highest value. In 
the opinion of Lukito et al. (2012) that in a preference 
test, panelists were asked to respond privately about 
their likes or dislikes to a product where the test of 
preference is always related to the existence of a 
product and the acceptability of the product. RDFM with 
sucrose sweetener was the most preferred in its flavor 
and smear attributes which make it the most preferred 
overall. RDFM with sucrose sweetener produces the 
most preferred sweet taste because it was influenced by 
the sweetness level of the type of sweetener and 
sucrose is the sweetener most commonly used in food. 
The sweetness level of sucrose is the level of sweetness 
used as a standard for the level of sweetness of other 
sweeteners. This is in accordance with the opinion of 
Agustina and Handayani (2016) that sucrose is used as 
a standard sweetness level for other types of 
sweeteners. Marmalade with sorbitol sweetener is the 
most preferred after marmalade with sucrose 
sweetener. The color and texture attributes of RDFM 
with sorbitol sweetener are the most preferred by 
panelists. The red color produced in RDFM with the 
highest was the most preffered by panelists, thus 
affecting overall results. According to Winarno (2004) 
the color factor in food material will visually appear first 
compared to other food factors so as to determine the 
quality of food.  
 
Conclusion 

The use of different types of sweeteners 
affected the physical, chemical and hedonic 
characteristics of RDFM. The color intensity of the 
RDFM showed the highest brightness was found in HFS 
sweetener marmalade, the highest redness in sorbitol 
sweetener marmalade, and the highest yellowness in 
honey sweetener marmalade. The highest viscosity and 
Total Soluble Solids (TSS) were obtained in RDFM with 

sucrose sweeteners. The lowest water activity was 
obtained in marmalade with sucrose sweetener and the 
highest in marmalade with sorbitol sweetener. The 
hedonic characteristic of marmalades indicated that the 
most preferred color attribute of marmalade was sorbitol 
sweetener; the most preferred taste attribute was 
sucrose sweetener; the most preferred texture attribute 
was sorbitol sweetener; the most preferred attribute of 
smear was sucrose sweetener; and the most preferred 
overall is sucrose sweetener. The most optimal 
sweetener to use was sucrose resulted desirable 
hedonic characteristics which was the most preferred in 
overall. 
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