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Abstract. The aim of this study was to determine the quality of guava jelly after the addition
of papaya peel extract and citric acid. The study used a two-factor, randomized factorial
design. The first factor was the addition of papaya peel extract (P): (2%;4%;6%;:8%), while
the second was the addition of citric acid (A): (1%;1,5%;2%:;2,5%). The parameters analyzed
were moisture content, ash content, total soluble solids, vitamin C content, crude fiber
content, degree of acidity (pH), and total acid. According to the results, the addition of papaya
peel extract had a highly significant effect on the water content, crude fiber content, degree
of acidity, and total acid, and had a different significant effect on ash content and total
dissolved solid. The addition of citric acid also had a highly significant effect on the total
dissolved solids, the content of Vitamin C, the degree of acidity, the organoleptic test of taste,
and had a different significant effect on water content and total acid. The interaction between
the addition of papaya peel extract and citric acid had a highly significant effect on the degree
of acidity. Guava jelly with 8% papaya peel extract and 2% citric acid had the optimum
quality characteristics.
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1. Introduction

Red guava (Psidium guajava L.) is a climatic fruit that has a bright, thick, fragrant, and fresh flesh
color that adds value to its distinctive taste and aroma. Red guava fruit contains high levels of
vitamin C compared to other fruits, which is 87 mg/100 grams. Vitamin C in red guava functions
as an antioxidant that can ward off free radicals in the body [1]. In addition, red guava contains
fiber that can smooth the digestive system, and protect the intestinal mucous membrane which
can reduce the adverse effects of toxins [2]. On the other hand, red guava has a perishable
characteristic. To reduce this damage, red guava can be processed into various kinds of processed

fruits such as juice, jelly, and dodol [3].

Jelly is generally a dessert because it has a sweet taste. Jelly consists of a mixture of fruit juice,

sugar, pectin, and acid. Jelly has many benefits, namely that it can reduce bad cholesterol, increase
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immunity, smooth the skin, and most importantly facilitate digestion. Making jelly is also a form
of preservation of horticultural products that can increase their use value. In making jelly, the fruit
used becomes the main key to the success of the product. If the fruit used is morphologically

mature, the aroma and flavor produced will be very good.

Cooking time on jelly affects the final result and quality of the jelly obtained. Heating the
jelly for too long can cause the sugar to caramelize and cause pectin hydrolysis and a
reduction in organoleptic properties such as color and taste, while heating the jelly too
quickly can cause the gel structure in the jelly to not be formed completely and still
contain liquid so that the final result or quality obtained is not good. Papaya production
in Indonesia according to the Indonesian Central Bureau of Statistics in 2022 reached
1,089,578 tons. In general, people will throw away the skin and seeds of papaya and only
consume papaya fruit meat so further utilization and processing of papaya is needed so
that it has a use value and can reduce problems that disturb the environment such as

landfill [4].

Papaya plants with high nutritional value can grow in tropical and subtropical areas, in wet and
dry places, and in plains as well as in mountains [5]. Papaya peel is referred to as waste from
papaya fruit that has been consumed. Papaya peel has the advantage that the high pectin content,
which is around 14%, can be used as raw material in the manufacture of pectin. Pectin is widely
used in the food industry as a functional component because it can form a thin gel and as a protein
stabilizer. In addition, pectin is also used as a thickening agent in the manufacture of jelly,
marmalade, and other low-calorie foods [6]. The combination of gelatin, acid, and sugar will
determine the successful process of making jelly. To get a good jelly structure, it is necessary to
use pectin. The concentration of acid and sugar added becomes an important rule that can
influence the form of a gel by pectin. The process of making jelly using papaya peel will affect
the characteristics of the jelly produced. Therefore, this study aimed to determine the effect of
adding papaya peel extract and citric acid on the quality characteristics of guava jelly so that

the resulting product is a functional food and also serves as food innovation.

2. Materials and Methods

The materials used in this study were California papaya peel (Carica papaya L), morphologically
mature red guava fruit, and sugar obtained from Padang Bulan Medan traditional market as well
as carrageenan and citric acid. The reagents used in this study were 0.1 N NaOH, ascorbic acid,
2% metaphosphoric acid solution, 1.25 N NaOH, 2,6-dichlorophenol indophenol solution, 0.325

N sulfuric acid solution, 1% phenolptalein (pp) indicator, and aquadest.
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2.1. Making of Papaya Peel Extract
Riped Papayas were sorted, washed, cut, and peeled off the skin from the pulp with a stainless

steel knife with a peel thickness of 0.5 mm. The papaya peel was washed under running water.

Then blended with the ratio of papaya peel and water is 1:2. Then filtered with a filter cloth [7].

2.2. Making of Red Guava Juice

Morphologically mature red guavas were sorted, washed, and cut. Then crushed the fruit using a
blender with a ratio of red guava fruit and water 1:2. Then juice was obtained by filtering the fruit

pulp using a filter cloth.[3].

2.3. Making Red Guava Jelly

The resulting red guava juice was heated at 60°C for 2 minutes and then added 40% sugar from
100 ml of red guava juice and added the percentage of papaya peel extract as much as P; (2%),
P> (4%), P3 (6%), P4 (8%) and the percentage of citric acid addition as much as A; (1%), A2 (1.5%),
A3 (2%), A4 (2.5%). 1% carrageenan was added. The mixture was stirred by heating until reached
the gel consistency according to the spoon test method. Then the mixture was molded on

polypropylene plastic’s mold and cooled in the refrigerator for 2 hours [8].

2.4. Data Analysis

This study used a factorial completely randomized design consisting of two factors, which were
the ratio of papaya peel extract (P): (2%, 4%, 6%, 8%), and citric acid addition (A): (1%, 1.5%,
2%, 2.5%). The number of treatment combinations (Tc) is 4 x 4 = 16, with 2 replications in each
treatment. Parameters of moisture content, ash content, total soluble solids, vitamin C content,

crude fiber content, degree of acidity (pH), and total acid were analyzed.

2.4.1. Moisture content

Samples weighing as much as 5 g were put into an aluminum cup that had been dried for 1 hour
at 105°C and had known weight. The sample was heated at 105°C for three hours. Then the sample
was cooled in a desiccator until it was cold and then weighed. Heating and cooling are repeated

until a constant sample weight is obtained [9].

initial sample weight (g) - final sample weight (g)

Moisture content (%) = x 100% (1)

initial sample weight (g)

2.4.2. Ash content

Samples that have been dried to a constant weight are then weighed as much as 5 g. Then the
porcelain cup as an ashing container is weighed and included with the weighed sample, then put
in the furnace and burned for five hours, namely at 100°C for one hour, increasing the temperature
to 300°C for two hours and then the last two hours at 500°C. After burning for five hours, the
porcelain cup and the material that has become ash are cooled and removed from the furnace and
put in a desiccator to cool again for 15 hours. After burning for five hours, the porcelain cup and

the material that had become ash were cooled and removed from the furnace and then put in a
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desiccator to cool again for 15 minutes. After cooling, the cup and the ash sample were weighed

[10].

Ash content (%) = ash weight (g)

0
initial sample weight (g) x 100% )

2.4.3. Total soluble solids

The material to be tested was mashed and then weighed as much as 5 g and put into a beaker
glass. Then diluted with 20 ml of distilled water and stirred until evenly distributed. One drop of
solution was taken and then placed in a handrefractometer. Read the measurement results shown

on the refractometer screen [11].

Total soluble solids (°Brix) = handrefractometer number x dilution factor 3)

2.4.4. Vitamin C content

Determined the amount of vitamin C with colourimetric method [12].

a. Preparation of dye solution

100 mg of 2,6-dichlorophenol indophenol was weighed then added 50 ml of aquadest that has
been boiled as much as 50 ml and 84 mg of sodium bicarbonate, then it was poured into a 100 ml
tera flask. Diluted then the solution was added to aquadest until it reached a volume of 100 ml.
The solution was filtered, then 25 ml was taken then in a 500 ml flask poured and diluted with

aqaudest to the limit.

b. Making standard curve

100 mg of standard ascorbic acid was weighed carefully. After that, it was poured into a 100 ml
volumetric flask, and then dissolved using 2% HPO; to a volume of 100 ml. The ascorbic acid
solution was transferred to a 5 ml volumetric flask as 40 pL, 80 pL, 100 uL, 120 pL, and 160 pL,
thus obtaining concentrations of 0.008 mg/ml, 0.016 mg/ml, 0.020 mg/ml, 0.024 mg/ml, and 0.032
mg/ml and diluted with 2% HPO; to a volume of 5 ml. The solution was transferred to a test tube
and 10 ml of dye solution was poured in, and the absorbance was measured using a wavelength
of 518 nm. A blank solution was made by mixing 5 ml of 2% HPO; with 10 ml of dye solution.
The absorbance of the blank was observed using a wavelength of 518 nm. Connecting the
absorbance with the concentration of ascorbic acid is a way of making a standard curve of ascorbic

acid.

¢. Vitamin C content measurement

A total of 10 g sample was weighed and placed in a 100 ml tera flask. Diluted using 2% HPOj; to
the limit. The solution was filtered and 5 ml of sample was taken and poured into a test tube, then
quickly added 10 ml dye solution. The absorbance of the material was measured with a

wavelength of 518 nm and the absorbance results were recorded.
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ascorbic acid concentration % dilution factor x 100

Vitamin C content (mg/g) = sample weight (g) 4)
2.4.5. Crude fiber content

A sample of 2 g was put into a 300 ml erlenmeyer then added 100ml of 0.325 N H»SOs.
Hydrolyzed with an autoclave for 15 minutes at 105°C. After cooling the sample, 50 ml of 1.25
N NaOH was added, then hydrolyzed again for 15 minutes. The sample was filtered using
Whatman No. 41 filter paper. The filter paper was washed successively with 10 ml of hot aquadest
then 25 ml of 0.325 N H»SOs, then with 10 ml of hot aquadest and finally with 25 ml of 96%

ethanol. Filter paper was dried in an oven at 105°C for one hour, drying continued until constant

weight [9].

) final weight (g) - initial ight
Crude fiber content (%) = ————¢ (8) - initial paper weight (g)

0,
sample weight (g) x100% (5)
2.4.6. Degree of acidity (pH)
Testing the pH value can be done using a pH meter that is cleaned first with aquadest, and then
wiped using a tissue. Furthermore, the pH meter is calibrated with pH 4 buffer solution and pH 7
buffer. The electrode on the pH meter is dipped into the material and then waited until the pH

value appears on the pH meter screen [12].

2.4.7. Total acid

The 10 g of crushed sample put into a beaker glass with 10 ml of aquadest and stirred until evenly
distributed. Then the mixture sample was filtered with filter paper and put into a measuring flask,
then added 100 ml of aquadest until the mark and the color of the sample is clear. Then the filtrate
was taken as much as 10 ml and put into an erlenmeyer and added 1% phenolptalein solution as
much as 2-3 drops. Then titrated with 0.01 N NaOH. Titration process was stopped when a stable
pink color appeared [13].

) _ NaOH volume N NaOH x dominant acid molecular weight x dilution factor

Total acid (% x 100% (6)

sample weight (g) x 1000 x acid valence

3. Results and Discussion

In general, the results of this study showed that the addition of papaya peel extract and citric acid

gave an effect on the parameters observed in Table 1 and Table 2.
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Table 1. Addition of Papaya Peel Extract to Observed Parameters of Guava Jelly

Addition of papaya peel extract

Parameters P, P> P Py
2% 4% 6% 8%

Moisture content (%) 51.99B 55.040AB 57.08%4 59.52:4
Ash content (%) 0.45° 0.46° 0.47 0.502
Total soluble solids (°Brix) 38.46° 40.97%® 41.18® 42,58
Vitamin C content (mg/100g) 7.65 7.73 7.59 7.46
Crude fiber content (%) 1.76C 2.25% 2.34PAB 2.62%
Degree of acidity (pH) 2,91 2,700 2,63 2,43
Total acid (%) 2.859 4.90°¢ 6.10*8 8.24%4

Notes: Different letter notations in the same row show significantly different effects at the 5%level (lower
case) and are very significant different at 1% level (upper case)

Table 2. Addition of Citric Acid to Observed Parameters of Guava Jelly

Addition of citric acid

Parameters A A As Ay
1% 1,5% 2% 2,5%

Moisture content (%) 53.44° 55.07% 56.62% 58.50*
Ash content (%) 0.46 0.49 0.46 0.47
Total soluble solids (°Brix) 38.06B 39.90b¢AB 42.013bA8 43.21%4
Vitamin C content (mg/100g) 7.30°8 7.555¢AB 7.69%AB 7.904
Crude fiber content (%) 2.27 2.09 2.27 2.33
Degree of acidity (pH) 2.85%4 2.75% 2.60¢ 2.509
Total acid (%) 4.98° 5.528b 5.582 6.01°

Notes: Different letter notations in the same row show significantly different effects at the 5%level (lower
case) and are very significant different at 1% level (upper case)

3.1. Moisture Content

The results showed that addition of papaya peel extract had a highly significant effect (P<0.01)
on moisture content of red guava jelly. The treatment that has the highest moisture content is
treatment P, (8%) at 59.5244% and the P, (2%) treatment is 51.9932% which is the lowest
moisture content. The higher addition of papaya peel extract will increase the moisture content of
red guava jelly because it has a large amount of pectin. Pectin is able to form a gel if water, sugar,
and acid are added so that water will be trapped to form a gel [14]. Pectin resembles a sponge
filled with water so that the more pectin added, the more water is bound by pectin [15]. Correlation

of papaya peel extract on moisture content of guava jelly can be seen in Figure 1.
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Figure 1. Correlation of Papaya Peel Extract on Moisture Content of Guava Jelly

The addition of citric acid had a significant effect (P<0.05) on moisture content of red guava jelly.
The highest moisture content is 58.5040% which is the treatment of A, (2.5%) and the lowest is
53.4415% which is the treatment of A, (1%). The results showed that the addition of citric acid
will increase the moisture content of red guava jelly. Citric acid can bind water so that the higher
the concentration of citric acid, the water content also increases. The addition of more citric acid
can form a strong gel and the higher the ability to bind water [16]. Correlation of citric acid on

moisture content of guava jelly can be seen in Figure 2.
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Figure 2. Correlation of Citric Acid on Moisture Content of Guava Jelly

3.2. Ash Content

The addition of papaya peel extract gave a significantly different effect (P<0.05) on the ash
content of red guava jelly. The highest ash content is found in P, (8%) which is 0.5016% and the
lowest ash content is found in P, (2%) which is 0.4472%. This shows that the addition of papaya
peel extract increases the ash content of red guava jelly, which is due to the mineral composition
of papaya peel. The ash content of a food ingredient shows the mineral content contained in the
food ingredient, the higher the ash content, the higher the mineral content [17]. Correlation of

papaya peel extract on ash content of guava jelly can be seen in Figure 3.
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Figure 3. Correlation of Papaya Peel Extract on Ash Content of Guava Jelly

3.3. Total Soluble Solids

The addition of papaya peel extract gives a significantly different effect (P<0.05) on the total
soluble solids of red guava jelly. The highest total soluble solids is P, (8%) which is 42.5768°Brix
and the lowest total soluble solids is P, (2%) which is 38.4567°Brix. Total soluble solids will
increase along with a high amount of pectin because pectin is a constituent component of total
soluble solids. The content of total soluble solids of an ingredient contains reducing sugar, non-
reducing sugar, pectin, and protein [18]. Correlation of papaya peel extract on total soluble solids

of guava jelly can be seen in Figure 4.
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Figure 4. Correlation of Papaya Peel Extract on Total Soluble Solids of Guava Jelly

Based on the analysis of variants, it can be observed that citric acid gives a very significantly
different effect (P<0.01) on the total soluble solids of red guava jelly. The highest total soluble
solids is A4 (2.5%) which is 43.2084°Brix and the lowest total soluble solids is A; (1%) which is
38.0643°Brix. This shows that the more citric acid is added, the higher the total soluble solids of
red guava jelly. The use of citric acid with higher concentrations will increase the total soluble

solids because citric acid is an organic acid that has properties easily soluble in water so that the
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acid produced can increase the total soluble solids [19]. Correlation of citric acid on total soluble

solids of guava jelly can be seen in Figure 5.
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Figure 5. Correlation of Citric Acid on Total Soluble Solids of Guava Jelly

3.4. Vitamin C Content

It can be observed that the addition of citric acid produces a very significantly different effect
(P<0.01) on the levels of vitamin C in red guava jelly. The highest amount of vitamin C is found
in A4 (2.5%) which is 7.8967 mg/100g and the lowest amount of vitamin C is found in A, (1%)
which is 7.2996 mg/100g. The addition of high citric acid will increase vitamin C levels because
the higher the concentration of citric acid added will cause acidic conditions that can maintain the
stability of vitamin C and can inhibit oxidation of the material [19]. Correlation of citric acid on

vitamin C content of guava jelly can be seen in Figure 6.
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Figure 6. Correlation of Citric Acid on Vitamin C Content of Guava Jelly
3.5. Crude Fiber Content
It can be seen that the papaya peel extract added shows a very significant different effect (P<0.01)
on the crude fiber content of red guava jelly. The crude fiber content of treatment P, (8%) which
is 2.6237% is the highest and the lowest in P, (2%) with crude fiber content of 1.7560%. The

addition of papaya peel extract increased the crude fiber content of red guava jelly. One of the
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constituent components of fiber is pectin which is a class of polysaccharides so that the higher the
addition of pectin, the crude fiber content will also increase. Crude fiber content in food does not
have to be much but must be present because it works in the process of excretion of food waste

[18]. Correlation of papaya peel extract on crude fiber content of guava jelly can be seen in figure
7.
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Figure 7. Correlation of Papaya Peel Extract on Crude Fiber Content of Guava Jelly
3.6. Degree of Acidity (pH)
The addition of papaya peel extract gives a very significantly different effect (P<0.01) on the
acidity (pH) of red guava jelly. The highest degree of acidity (pH) is found in P, (2%) which is
2.9100 and the lowest degree of acidity is found in P, (8%) which is 2.4313. Pectin in papaya peel
extract will hydrolyze into pectic acid and pectinic acid so that the higher the concentration of
pectin, the higher the acid produced and the pH will decrease [20]. Correlation of papaya peel

extract on degree of acidity of guava jelly can be seen in Figure 8.
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Figure 8. Correlation of Papaya Peel Extract on Degree of Acidity of Guava Jelly

Based on the analysis of variants, it can be seen that the addition of citric acid gives a very
significant different effect (P<0.01) on the degree of acidity (pH) of red guava jelly. The highest
degree of acidity (pH) is found in A, (1%) which is 2.8463 and the lowest degree of acidity is
found in A4 (2.5%) which is 2.4975. Citric acid functions as an acidifier so that the higher the
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concentration of citric acid, the greater the H" ions released so that the pH will decrease [21].

Correlation of citric acid on degree of acidity of guava jelly can be seen in Figure 9.
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Figure 9. Correlation of Citric Acid on Degree of Acidity of Guava Jelly

Based on the analysis of variants, it can be observed that the interaction of the addition of papaya
peel extract and citric acid gives a very significant effect (P<0.01) on the degree of acidity (pH)
of the red guava jelly. The highest degree of acidity (pH) is found in the treatment P1A; (2%
papaya peel extract, 1% citric acid) which is 3.1400. The lowest degree of acidity (pH) was in the
treatment P4A, (8% papaya peel extract, 2.5% citric acid) which was 2.3300. The higher the
addition of papaya peel extract and citric acid causes the acidity (pH) of red guava jelly to decrease.
The addition of more acid causes the acidity degree (pH) value to decrease so that the acidity level
is high. In making jelly, pectin will hydrolyze into pectic acid and pectinic acid so that the acid
produced is higher and the pH decreases [22]. Interaction of papaya peel extract and citric acid

on degree of acidity of guava jelly can be seen in Figure 10.
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Figure 10. Interaction of Papaya Peel Extract and Citric Acid on Degree of Acidity
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3.7. Total Acid

The lowest total acid was in the treatment of 2% papaya peel extract (P;) is 2.8456% and the
highest total acid was in the addition of 8% papaya peel extract (P,) is 8.2367%. The higher
addition of papaya peel extract will increase the total acid of red guava jelly. A high amount of
pectin will cause an increase in total acid. This can occur because pectin is acidic and has the
ability to bind sugar, water, and soluble solids such as acids in the material [15]. Correlation of

papaya peel extract on total acid of guava jelly can be seen in Figure 11.
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Figure 11. Correlation of Papaya Peel Extract on Total Acid

Based on analysis of variants, it can be seen that citric acid added gives a very significant different
effect (P<0.01) on the total acid of red guava jelly. The lowest total acid was in the treatment of
1% citric acid (A,) is 4.9774% and the highest total acid was in the addition of 2.5% citric acid
(Ay) 18 6.0102%. The total acid increases with the increase of citric acid added because citric acid

is a type of organic acid that is easily soluble in water [19]. Correlation of citric acid on total acid

of guava jelly can be seen in Figure 12.
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Figure 12. Correlation of Citric Acid on Total Acid of Guava Jelly
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4. Conclusion

Determination of the best treatment is based on the De Garmo method from the parameters of
vitamin C content, hedonic taste, acidity, total soluble solids, total acid, moisture content, crude
fiber content, ash content, hedonic texture, and hedonic aroma and obtained the best treatment of

red guava jelly in is the treatment of adding papaya peel extract 8% (P4) and citric acid 2% (A3).
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