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ABSTRACT

The objective of this research was to learn the physical and chemical properties of passion fruit
jelly drink with difference of citric acid concentration and boiling time. This research used a
Factorial Completely Randomized Design with two treatment factors and three replications.
First factor was the concentration of citric acid and second factor was boiling time. The
observed parameters were physical properties (texture, viscosity, color), and chemical
properties (total acidity, total dissolved solids, flavonoid, pH). The results showed that the
concentration of citric acid significantly decreased value of texture, viscosity and pH, and
increased value of chroma, total acidity and total dissolved solids. Boiling time had significant
effects on increased value of texture, viscosity, total acidity and total dissolved solids. The
interaction of citric acid concentration and boiling time had significant effect on increased value
of total acidity. The best treatment was passion fruit jelly drink with a concentration of 0.3%
citric acid addition, and a boiling time of 10 minutes.

Keywords: boiling; citric acid; jelly drink; passion fruit
ABSTRAK

Tujuan penelitian adalah untuk mempelajari sifat fisik dan kimia minuman jelly buah markisa
dengan perbedaan konsentrasi asam sitrat dan lama perebusan. Penelitian menggunakan
Rancangan Acak Lengkap Faktorial dengan dua faktor perlakuan dan pengulangan sebanyak
tiga kali. Faktor pertama adalah konsentrasi asam sitrat dan faktor kedua adalah lama
perebusan. Parameter yang diamati berupa sifat fisik (tekstur, viskositas dan warna) dan sifat
kimia (total asam tertitrasi, total padatan terlarut, flavonoid dan pH). Hasil penelitian
menunjukkan bahwa konsentrasi asam sitrat berpengaruh nyata terhadap penurunan tekstur,
viskositas, dan pH, serta peningkatan chroma, total asam tertitrasi dan total padatan terlarut.
Lama perebusan berpengaruh nyata terhadap peningkatan tekstur, viskositas, total asam
tertitrasi dan total padatan terlarut. Interaksi kedua faktor berpengaruh nyata terhadap
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peningkatan total asam tertitrasi. Perlakuan terbaik yaitu minuman jelly buah markisa dengan
konsentrasi penambahan asam sitrat 0,3%, dan lama perebusan 10 menit.

Kata kunci: perebusan; asam sitrat; minuman jelly; markisa

INTRODUCTION

Passion fruit (Passiforaceae) is one type of creeping plant that grows in the tropics.
There are 3 types of passion fruit found in Indonesia, namely sour passion fruit with purple skin
(Passiflora edulis f. edulis Sims), sour passion fruit with yellow skin (Passiflora edulis Sims f.
flavicarpa Deg.), and sweet passion fruit or konyal passion fruit (Passiflora ligularis Juss)
(Marpaung et al., 2016). Konyal passion fruit is a type of passion fruit that is widely found in
South Sumatra Province, but its utilization has not been maximized so it needs to be developed.
According to Ratule et al. (2024), in 2020 passion fruit productivity in Indonesia reached 82.27
kg/tree, and productivity in South Sumatra Province reached 35.65 kg/tree.

Konyal passion fruit has a sweet taste and soft pulp texture (Fera et al., 2022). Passion
fruit has health benefits because it contains active compounds that are antioxidants such as
carotenoids, polyphenols, ascorbic acid, harmin, harman, harmol, harmalin, vitexin, isovitexin,
and chrysin. In addition, passion fruit juice also contains a lot of passiflorine, which is a
substance that can calm the nerves (Kaswar et al., 2020).

Passion fruit can be used as raw material for jelly beverage products. Jelly drink is a
type of drink that has a high viscosity made from fruit, especially those that contain pectin with
the addition of sugar and acids needed in gel formation (Utami and Kristiastuti, 2016). Ekafitri
et al. (2016) added that jelly drinks can be an alternative to delaying hunger when you are busy.
Jelly drinks are favored by all age groups, but the consumption level of jelly drinks is still below
other beverage products such as tea, coffee, milk, and youghurt. According to Widawati and
Hardiyanto (2016), a good jelly drink has good characteristics if it has a steady texture, easily
crushed when consumed using the help of a straw, but the gel shape is still felt in the mouth.
Wibawanty (2019) added that the viscosity of jelly drinks has a viscosity between fruit juice
and jelly, but the consistency or strength of the gel is weaker when compared to agar jelly.

One of the factors that affect the texture of jelly drinks is pectin. Pectin comes from
various types of fruits, especially in the fruit skin which is 14% (Sarandi et al., 2015), but
passion fruit skin is not used in the process of making passion fruit jelly drinks so it is necessary
to add a gelling agent. This is in line with the statement of Widawati and Hardiyanto (2016)
that a good jelly drink gel structure and easy to suck can be formed by adding a gelling agent.
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Agustin and Putri (2014) added that gelling agents that can be used are hydrocolloid compounds
such as agar, locust bean gum, pectin, gelatin, and carrageenan. According to Martiyanti (2019),
carrageenan is widely used in jelly beverage research because of the stable physical properties
of carrageenan in neutral conditions so that it is compatible with raw materials. The
concentration of carrageenan added will affect the gel characteristics of the resulting jelly drink
and is closely related to stability (Vania et al., 2017). Wicaksono and Zubaidah (2015) stated
that the best concentration of carrageenan in making soursop leaf jelly drink is 0.3%.

Passion fruit contains high citric acid, which is 2.4% to 4.8% (Halawa et al., 2023).
Deshmukh et al. (2017) added that the citric acid content in passion fruit juice ranges from
25g/L to 50 g/L. This shows that passion fruit is quite acidic, so it is necessary to know the right
amount of acidity regulating ingredients in making jelly drinks so as not to overdo it. One of
the acidity regulators used in making jelly drinks is citric acid (Harnowo and Yunianta, 2015).
Citric acid is a weak organic acid that can act as a good natural preservative, and is used as a
regulator of acidity in food and beverage products. The use of citric acid in food tends to be
safe because it is easily metabolized and excreted by the body (Ovelando et al., 2013).

One of the process stages in making passion fruit jelly drink is heating (boiling). During
the boiling process, the material is in direct contact with heat, so the cell wall and plasma
membrane will be damaged. After going through the boiling process, the percentage of free
radical inhibition decreases so there is a possibility that antioxidant activity also decreases
(Palimbong et al., 2020). There are several factors that need to be considered during boiling,
including the type of ingredients, the length of the boiling process, the tools used, and the
boiling conditions that use a tool cover or not. Closed boiling can minimize the contact between
cooked ingredients and oxygen, so as to reduce the risk of oxidation (Wiyono, 2017). Some
phenolic compounds are very sensitive to changes in temperature, and the results will be
different in each type of plant (Wicaksono and Zubaidah, 2015). Dewata et al. (2017) added
that phenol compounds will be damaged by heating at 85°C for 5 minutes, and will be degraded
at 90°C for 4 minutes. This research aims to study the effect of different concentrations of citric
acid used as an acidity regulator and the duration of boiling on the physical and chemical
properties of passion fruit jelly drink.
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RESEARCH METHODS
Materials
The materials used in this study consist of materials used in the manufacture of passion

fruit jelly drinks such as water, citric acid, passion fruit (Passiflora ligularis Juss), granulated
sugar, and carrageenan (kappa carrageenan type) “IndoGum”, and chemicals for analysis.
Tools

The tools used in this study are: 1) glassware for analysis, 2) color reader, 3) juicer
“Philips HR1821”, 4) hand-refractometer, 5) hot plate “Cimarec, US”, 6) analytical balance
“Ohaus, USA”, 7) pH meter, 8) pan, 9) knife, 10) pipette, 11) spatula, 12) spectrophotometer
“Jenway, UK”, 13) stopwatch, 14) thermometer, 15) texture analyzer “Brookfield”, 16)
viscometer “Brookfield”, 17) plastic cup container, and 18) vortex “Waxi II, type 3760,
Germany”.
Methods

The study used a Completely Randomized Factorial Design (CRD) with two factors,
namely citric acid concentration (A) consisting of three treatment levels (A1=0.1%; A2=0.2%;
A3=0.3%), and boiling time (B) consisting of two treatment levels (B1=10 minutes; B2=15
minutes), resulting in 6 treatments. Each treatment was repeated 3 times. Data on physical and
chemical properties obtained were processed by analysis of variance (Anova), data that had a
significant effect were continued with the 5% level of Honest Real Difference test.
Passion Fruit Jelly Drink Making

The process of making passion fruit juice referred to Sugiarso and Nisa (2015) which
has been modified. Passion fruit was taken that ripe with the characteristics of a yellow color
with a distinct passion fruit aroma and the surface of the skin is good and not bruised. Passion
fruit was washed with water. The stove was turned on to low heat, then blanching the passion
fruit in a pot of water at 80°C for 3 minutes. The skin of the passion fruit was peeled using a
knife and the contents were extracted. Passion fruit juice was obtained using a juicer.

Passion fruit juice (200 mL) was diluted by adding 1000 mL of water (material:water =
1:5). The diluted passion fruit juice was taken as much as 200 mL, then other ingredients were
added, namely sugar (10%), carrageenan (0.3%) and citric acid (0.1%, 0.2% and 0.3% b/v).
The stove was switched on low heat, then the pan was filled with 500 mL of water and heated
until the temperature reached 100°C. The mixture of ingredients was cooked in a pan placed on
a pan filled with water at 100°C according to the treatment (10 minutes and 15 minutes). The
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mixture was put into a plastic cup (diameter £ 5 cm; height £ 5 cm). The mixture was then
cooled to room temperature (x 37°C) for 30 minutes until a jelly drink was formed.
Parameters

The observed parameters included physical and chemical properties. Physical properties
consisted of texture (Simorangkir et al., 2017), viscosity (Syaiful et al., 2020), and color
(Nabilah et al., 2022), while chemical properties consisted of total titratable acid (Rizgiati et
al., 2019), total soluble solids (Bayu et al., 2017), pH (AOAC, 2005), and flavonoid qualitative
test (Haeria et al., 2018).

RESULTS AND DISCUSSION
Texture

Texture will affect the shape or form caused by the material (Aliputty et al., 2020).
Engelen (2017) added that texture is determined by the response of food ingredients to the force
applied. The average texture value of passion fruit jelly drink was 44.67 gf to 73.80 gf (Table
1). The texture value of A3B1 passion fruit jelly drink (0.3% citric acid concentration; 10 min
boiling time) was similar to the texture value of commercial jelly drink (45.27 gf to 47.13 gf),
while the texture values of other treatments were above the texture value of commercial jelly
drink.

The results showed that the higher the concentration of citric acid (up to 0.3%), the
lower the texture value of passion fruit jelly drink, and the longer the boiling time (up to 15
minutes), the higher the texture value of passion fruit jelly drink. The results of the analysis of
variance showed that citric acid concentration and boiling time had a significant effect on the
texture value of passion fruit jelly drink, while the interaction of the two treatment factors had
no significant effect.

The results of advanced test (a0 0.05) on the effect of citric acid concentration on texture
value showed that the texture value of passion fruit jelly drink with citric acid addition
concentration of 0.1% to 0.3% was significantly different. The addition of citric acid per 0.1%
significantly reduced the texture value of passion fruit jelly drink. Citric acid acts as an acidulant
(acidic chemical compound) that can reduce pH. The element that causes the sour taste is the
H* ion or hydrogenium ion H3O™* (Fajarwati et al., 2017). A good gel texture in the manufacture
of jelly drinks using hydrocolloid compounds in the form of carrageenan can be obtained if the
appropriate proportion between carrageenan, sugar, and acid in water is achieved. The added

carrageenan acts as a gelling agent in the acid-sugar medium, while sugar acts as a dehydrating
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agent that can bind water and form a firmer gel texture, and acid acts as a pH regulator to
stabilize carrageenan in solution. High acidity can cause an increase in syneresis because the
acid will cause hydrolysis of the bond between water and hydrocolloids. The lower the pH value
of the product, the higher the chance of syneresis (Yanto et al., 2015; Hardoko et al., 2019).
The texture value of passion fruit jelly drink decreased along with the high concentration of
citric acid added. A low pH will increase the chance of syneresis. Widyawati et al. (2020) stated
that higher syneresis will damage the gel in the product and cause the texture of the jelly drink
to become softer.

The results of further test (o 0.05) on the effect of boiling time on texture value showed
that the texture value of passion fruit jelly drink with a boiling time of 10 minutes and 15
minutes was significantly different. The addition of boiling time for 5 minutes could
significantly increase the texture value of passion fruit jelly drink. The longer the boiling time,
the more the texture value of passion fruit jelly drink increases. The longer the boiling time, the
amount of water will decrease (Hutagalung et al., 2018), so the solution will be more
concentrated. The amount of water gives a negative correlation to the texture of the product.
According to Fajarwati et al. (2017), the lower the amount of water, the harder the texture.
Viscosity

Viscosity is the degree of viscosity of a food product (Widjaja et al., 2019). The higher
the viscosity value, the higher the viscosity level (Yanto et al., 2015). The average viscosity
value of passion fruit jelly drink ranged from 3720.00 mPa.s to 6006.67 mPa.s (Table 1). The
viscosity values of passion fruit jelly beverage samples A2B1, A3B1 and A3B2 were in the
range of viscosity values of commercial jelly beverages (3693.00 mPa.s to 4760.00 mPa.s),
while the viscosity values of passion fruit jelly beverage of other treatments were above the
viscosity values of commercial jelly beverages. The higher the concentration of citric acid (up
to 0.3%), the lower the viscosity value of passion fruit jelly drink, and the longer the boiling
time (up to 15 minutes), the higher the viscosity value of passion fruit jelly drink samples.

The results of the analysis of variance showed that citric acid concentration and boiling
time had a significant effect on the viscosity value of passion fruit jelly drink, but the interaction
of the two factors had no significant effect. Based on further test (a 0.05), the viscosity value
of jelly drink with different concentrations of citric acid is significantly different. The addition
of citric acid concentration per 0.1% significantly decreased the viscosity value of passion fruit
jelly drink. The lower the pH, the lower the viscosity value of passion fruit jelly drink. This is

supported by the statement of Widjaja et al. (2019) that a solution will decrease in viscosity if
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the pH is lowered. A decrease in pH causes hydrolysis of the glycosidic bond of sucrose which
results in a decrease in viscosity.

The results of further test (o 0.05) also showed that the viscosity value of passion fruit
jelly drink with a boiling time of 10 minutes and 15 minutes was significantly different. The
addition of 5 minutes of boiling time significantly increased the viscosity value of passion fruit
jelly drink. Boiling for 15 minutes resulted in a decrease in water that is more compared to
boiling for 10 minutes. According to Cahyono et al. (2015), the longer the boiling, the amount
of water will decrease due to the process of evaporation of water in the material in contact with
the heating medium, thus increasing the viscosity value.

Color

The color measurement of passion fruit jelly drink consists of three attributes, namely
L* (Lightness), C* (Chroma) and h* (hue). Lightness shows the brightness value with a range
of values from 0 (dark/black) to 100 (bright/white) (Fajarwati et al., 2017). The lower the
lightness value (close to 0), the darker the product color (black), while the higher the lightness
value (close to 100), the brighter the product color (white) (Chandra et al., 2014). The lightness
value of passion fruit jelly drink ranged from 29.44% to 34.46% (Table 1).

The higher the concentration of citric acid (up to 0.3%) and the longer the boiling time
(up to 15 minutes), the lower the lightness value of passion fruit jelly drink. Citric acid works
as a catalyst in the formation of browning because citric acid increases inversion sugars. If the
inversion sugar is further degraded, it will form a brown 5-hydroxymethyl 2-furfural (HMF)
compound. The higher concentration of citric acid results in a decrease in pH, thus causing an
increase in the inversion reaction of sucrose into glucose and fructose. The more glucose and
fructose will affect the level of brightness due to the formation of brown 5-hydroxymethyl 2-
furfural compounds (Fajarwati et al., 2017).

Boiling time can also cause hydrolysis of sucrose into glucose and fructose. Boiling the
sugar solution using an acid catalyst can hydrolyze sucrose and result in discoloration of the
solution due to the formation of 5-hydroxymethyl 2-furfural due to dehydration of fructose
(Razak et al., 2012). In addition, Cahyono et al. (2015) stated that longer boiling will evaporate
the water contained in the product and reduce the lightness value. Based on the analysis of
variance, the two treatment factors and their interactions had no significant effect on the
lightness value of passion fruit jelly drink.

Chroma indicates color intensity. The average chroma value of passion fruit jelly drink
ranged from 8.32% to 9.46% (Table 1). The results showed that the higher the concentration of
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citric acid and the duration of boiling, the chroma value of passion fruit jelly drink will increase.
The results of the analysis of variance showed that citric acid concentration significantly
influenced the chroma value of passion fruit jelly drink, but the boiling time factor and the
interaction of the two treatment factors had no significant effect.

The results of further test (o 0.05) on the effect of citric acid concentration on chroma
value stated that passion fruit jelly drink with the addition of 0.3% citric acid was significantly
different from the other treatments. The higher the concentration of citric acid, the higher the
color intensity of passion fruit jelly drink products. Fajarwati et al. (2017) stated that citric acid
acts as a catalyst for the formation of a brown 5-hydroxymethyl 2-furfural compound. Boiling
time also increases the chroma value of passion fruit jelly drink. This is in accordance with the
statement of Chandra et al. (2014) that the higher the temperature and duration of boiling, the

chroma value increases.

Table 1. Physical properties of passion fruit jelly drink with different concentrations of citric
acid and boiling time

Texture  Viscosity  Lightness  Chroma

0

Treatment (af) (m.Pas) (%) (%) hue (°)
S

AqB (Citric acid 0.1%; 5513 5280.00  34.46 832  180.67
Boiling time 10 minutes)
time 10 minute

AB (Citric acid 0,1%; 73.80  6006.67  30.70 867 18125
Boiling time 15 minutes)
time 15 minute

A2B1 (Citric acid 0,2%; 52.87 469333 3171 873  182.09
Boiling time 10 minutes)
time 10 minute

A2B. (Citric acid 0,2%; 68.13 537333  29.70 882  182.30
Boiling time 15 minutes)
time 15 minute

AsB1 (Citric acid 0,3%; 4467 372000  30.41 910 18378
Boiling time 10 minutes)
time 10 minute

AsB. (Citric acid 0,3%; 63.00  4380.00  29.44 046  185.18

Boiling time 15 minutes)

The hue value is the dominant spectrum color based on its wavelength (Priandana et al.,
2014). The hue value of passion fruit jelly drink ranges from 180.67° to 185.18° (Table 1).
Based on the color histogram, the hue value of passion fruit jelly drink is included in the green
color (Fajarwati et al., 2017). The higher the concentration of citric acid added (up to 0.3%)
and the longer the boiling (up to 15 minutes), the hue value will decrease. The results of the
analysis of variance showed that the citric acid concentration factor and the boiling time factor,
as well as the interaction of the two factors had no significant effect on the hue value of passion
fruit jelly drink.
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Total Acid Titrated

The value of total acid titrated includes the measurement of total dissociated and
undissociated acids (Angelia, 2017). The average total acid titrated of passion fruit jelly drink
ranged from 1.65% to 4.34% (Table 2). The higher the citric acid concentration (up to 0.3%)
and the longer the boiling time (up to 15 minutes), the higher the total titratable acid value. The
results of the analysis of variance showed that citric acid concentration, boiling time, and the
interaction of the two factors had a significant effect on the value of total titratable acid in
passion fruit jelly drink.

The results of further test (o 0.05) on the effect of citric acid concentration on the value
of total titratable acid showed that each addition of citric acid as much as 0.1% can significantly
increase the value of total titratable acid. According to Fajarwati et al. (2017), the more citric
acid added, the pH will decrease. Jelly drink with 0.3% citric acid concentration has the highest
total titratable acid value (3.43%) and has the lowest pH (4.72). Ovelando et al. (2013) added
that passion fruit contains naturally citric acid of 2.4%-4.8%, with a pH ranging from 4.0-5.5.

The results of further test (a 0.05) also showed that the value of total titratable acid in
jelly drinks with a boiling time of 10 minutes and 15 minutes was significantly different. The
difference in the addition of 5 minutes could significantly increase the value of total titratable
acid. The longer the boiling, the higher the total acid value of passion fruit jelly drink.
According to Widjaja et al. (2019), hydrolysis of ingredients will occur along with an increase
in temperature and heating time, thereby increasing total acid.

Konyal passion fruit contains 13.8% glucose (Ovelando et al., 2013). In addition, in the
manufacture of passion fruit jelly drink, sugar is also added as much as 10%. According to
Osvaldo et al. (2012), the heating process can hydrolyze glucose into 5-hydroxymethyl 2-
furfural compounds which when decomposed further will form levulinic acid compounds and
formic acid so that it can increase the total acid value.

The results of further test (o 0.05) also showed that passion fruit jelly drink with A1B2
treatment (0.1% citric acid concentration and 15 minutes boiling time) was significantly
different from the other treatments, but not significantly different from sample A1B1 (0.1%
citric acid concentration and 10 minutes boiling time) and sample A2B1 (0.2% citric acid
concentration and 10 minutes boiling time). The citric acid concentration factor and the boiling
time factor have a positive correlation. The higher the concentration of citric acid and the longer
the boiling time, the value of total titratable acid of passion fruit jelly drink will increase. Acidic

conditions caused by the addition of citric acid will accelerate the process of glucose hydrolysis
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into acidic compounds during boiling. This is in line with the statement of Mardina et al. (2014)
that acid functions as a catalyst that helps water work in the hydrolysis process with the longer
the reaction time.

Total Dissolved Solids

Total dissolved solids of passion fruit jelly drink ranged from 13.67°Brix to 22.77°Brix
(Table 2). The higher concentration of citric acid (up to 0.3%) and the longer boiling time (up
to 15 minutes) caused an increase in the total dissolved solids value of passion fruit jelly drink.
Based on the results, the concentration of citric acid and boiling time had a significant effect on
the total dissolved solids value of passion fruit jelly drink, but the interaction of the two
treatment factors had no significant effect.

The results of further test (a0 0.05) showed that the total dissolved solids value of passion
fruit jelly drinks with various concentrations of citric acid (0.1% to 0.3%) were significantly
different. The addition of citric acid concentration per 0.1% could increase the total dissolved
solids value significantly. The increasingly acidic solution conditions will facilitate hydrolysis
so that the total dissolved solids value will increase. This is in accordance with Harijono et al.
(2001) which states that an increase in the total dissolved solids value is followed by a decrease
in pH and an increase in the amount of reducing sugar.

The results of further test (a0 0.05) showed that the total dissolved solids value of passion
fruit jelly drinks with a boiling time of 10 minutes and 15 minutes were significantly different.
Increasing the boiling time for 5 minutes could significantly increase the total dissolved solids
value. The longer the boiling, the more sucrose content is hydrolyzed, both added and in the
passion fruit, into glucose and fructose. According to Angelia (2017), the increase in the total
dissolved solids value is caused by the hydrolysis of carbohydrates into glucose and fructose
compounds.
pH

The degree of acidity is an indicator used to indicate the level of acidity or alkalinity of
a solution (Karangan et al., 2019). The pH value of passion fruit jelly drinks ranges from 4.72
to 5.22 (Table 2). The higher the concentration of citric acid added (up to 0.3%), the lower the
pH value of the passion fruit jelly drink. The results showed that the pH value of sample A1B1
(citric acid concentration of 0.1% and boiling time of 10 minutes) and sample A1B2 (citric acid
concentration of 0.1% and boiling time of 15 minutes) were close to the pH value of commercial
jelly drinks (5.15 to 5.22), while the pH values of other treatments were below the pH value of

commercial jelly drinks.
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The results of the diversity analysis showed that the citric acid concentration factor
significantly affected the pH value of the passion fruit jelly drink, while the boiling time factor
and the interaction of the two factors had no significant effect. The results of the BNJ further
test (a0 0.05) showed that the pH value of the jelly drink with a citric acid concentration of 0.1%
was significantly different from other treatments. A significant decrease in the pH value of the
passion fruit jelly drink occurred with the addition of 0.2% citric acid. The pH value of
carrageenan ranged from 9.5-10.5. According to Nastiti (2019), yellow passion fruit has a fairly
acidic pH (3.0-4.5), but this pH is still not enough to lower the pH of carrageenan. In addition,
in the process of making jelly drinks, dilution is carried out in passion fruit juice. The optimum
pH for the formation of carrageenan gel is 3.0-4.0. The average pH value of the passion fruit
jelly drink samples is above the optimum pH value of the jelly drink, so the consistency of the
gel formed is not firm. This is in accordance with the results of the texture and viscosity
parameters, the values of which are decreasing due to the pH of the passion fruit jelly drink not

being at the optimum pH of the jelly drink.

Table 2. Chemical properties of passion fruit jelly drink with different concentrations of citric
acid and boiling time

Total Acid Total Dissolved

Treatment Titrated (%)  Solids (°Brix) pH
A%Bl(CItI’IC acid 0.1%; Boiling time 10 1 652 13.67 5 99
minutes)
A1Bz (Citric acid 0,1%; Boiling time 15 1 74% 19.33 517
minutes)
AgBl(Cltrlc acid 0,2%; Boiling time 10 5 44b 15.27 4.98
minutes)
Ang (Citric acid 0,2%; Boiling time 15 3.65¢ 20.11 4.96
minutes)
AgBl(Cltrlc acid 0,3%; Boiling time 10 4.10¢ 16.60 4.76
minutes)
Ang (Citric acid 0,3%; Boiling time 15 4.34¢ 99 77 4.7
minutes)

Numbers followed by the same letter in the same column are not significantly different

According to Agustin and Putri (2014), pH is affected by the addition of acidic
substances added to water which results in an increase in H* ions in water, so that the pH of a
substance will decrease. Fajarwati et al. (2017) added that the more citric acid added, the higher
the total acid, thus lowering the pH. Passion fruit jelly drinks for each sample entered the
threshold for acidic drinks (pH 3.5) (Yanto et al., 2015). In addition, the boiling time can
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hydrolyze glucose into 5-hydroxymethyl 2-furfural compounds which, if further decomposed,
will form acidic compounds that can lower the pH (Osvaldo et al., 2012).
Semi Qualitative Flavonoid Test

Semi-qualitative flavonoid test was observed qualitatively from the color intensity that
appeared after adding several reagents including 95% ethanol, concentrated HCI and Mg
powder for the detection of flavonoid compounds. The results of the semi-qualitative flavonoid
test of passion fruit jelly drinks are presented in Table 3. Each sample of passion fruit jelly
drinks experienced a color change to yellowish which indicated that the sample contained
flavonoids in it, but the intensity of the color change in the samples varied. The intensity of the
color change is expressed in + (little), ++ (quite a lot) and +++ (a lot). The occurrence of
oxidation in flavonoid compounds during heating is thought to be the cause of the decrease in

color intensity.

Table 3. The effect of citric acid concentration and boiling time on the semi-qualitative test of
flavonoids in passion fruit jelly drinks

Treatment Results Absorbance Description

A1B:1 (Citric acid 0.1%; Boiling time 10 minutes) N 0.114 +

A1B2 (Citric acid 0,1%; Boiling time 15 minutes) \ 0.228 ++
A:B:1 (Citric acid 0,2%; Boiling time 10 minutes) \ 0.212 ++
A2B2 (Citric acid 0,2%; Boiling time 15 minutes) \ 0.257 ++
AzB: (Citric acid 0,3%; Boiling time 10 minutes) \ 0.243 ++
AsB2 (Citric acid 0,3%; Boiling time 15 minutes) V 0.312 +++

Absorbance 0,100-0,199 = + (little); Absorbance 0,200-0,299 = ++ (quite a lot); Absorbance 0,300-0,399 = +++
(alot)

The results of the semi-qualitative flavonoid test showed that each sample of passion
fruit jelly drink contained flavonoid compounds. Information on the amount of flavonoids was
obtained from the absorbance value measured using a spectrophotometer with a wavelength of
435 nm. According to Handayani and Rahmawati (2012), the solution of flavonoid compounds
is colorless or pale yellow. The increase in absorbance value is in line with the change in the
color of the sample to a more yellow color (Asmorowati and Lindawati, 2019). Ramadhani et
al. (2020) added that the increase in absorbance value is followed by the large amount of
flavonoids in the sample. Qualitative flavonoid tests by adding magnesium powder and HCI
showed changes in the presence of foam. This is in accordance with the opinion of Khanifah et
al. (2021) that a positive qualitative flavonoid test is indicated by the presence of an orange
color and the appearance of foam. It is because there is a reduction reaction with magnesium

and HCI. The presence of hydroxyl groups (-OH) in flavonoids causes the formation of
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hydrogen bonds so that they are polar. The occurrence of this reaction is marked by the
formation of a yellow color or a yellow gradient color such as dark yellow or orange. According
to Tandi et al. (2020), the purpose of adding Mg and HCI metals is to reduce the benzopyrone
core contained in the flavonoid structure so that a flavylium salt is formed.

The addition of citric acid increases the color intensity in the qualitative flavonoid test,
indicating that there are more flavonoid compounds in the passion fruit jelly drink sample.
Handayani and Rahmawati (2012) stated that increasing the concentration of citric acid
provides higher levels of flavonoids. Citric acid functions to damage plant cell membranes so
that flavonoid compounds can exit the cells. The boiling time can reduce the flavonoid content
in passion fruit jelly drinks, but the results showed no decrease. It is because the sample is in
an acidic condition and the passion fruit has been blanched before being processed into a jelly

drink product, so it is suspected that the flavonoid compounds in passion fruit are more stable.

CONCLUSION

The concentration of citric acid significantly affected the decrease in texture, viscosity,
and pH values and increased the chroma value, total titrated acid and total dissolved solids. The
boiling time significantly affected the increase in texture, viscosity, total titrated acid and total
dissolved solids values. The interaction between citric acid concentration and boiling time
significantly affected the increase in total titrated acid values. The best treatment of passion
fruit jelly drink was A3B1 (citric acid concentration 0.3% and boiling time 10 minutes) with a
texture value of 44.67 gf, viscosity 3720.00 mPa.s, and total acid titrated 4.1%.
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