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Abstract

One of the innovations of processed bay leaf water extract is a jelly drink combined with guava fruit juice. This research
is the first study that directly discusses the development of bay leaf water extract jelly drink products containing a glucomannan
combination of guava fruit juice in terms of sensory, macro, and micronutrient content in selected jelly drink products. The research
was designed as a completely randomized design (CRD) using one-way ANOVA analysis, followed by Duncan's multiple range
test (DMRT). The treatment consists of 3 groups and two repetitions with a ratio of (bay leaf water extract: guava juice) of 25:75
(P1), 50:50 (P2), and 75:25 (P3), respectively. Sensory tests of jelly drinks varied significantly (P 0.05) between treatments. The
ash content of jelly drinks varied significantly (P 0.05) between treatments. In contrast, water, fat, protein, and carbohydrates by
difference did not differ significantly. Jelly drink bay leaf water extract with guava juice combination is categorized as a fat-free
food product. The carbohydrate difference in jelly drinks is very low, which means that this product is very good for people at risk
and people with diabetes mellitus because it can help control blood glucose levels. Formula jelly drink P2 with a ratio of bay leaf
water extract: guava juice = 50: 50 is the selected product in this study, where the content of vitamin C, dietary fiber, iron (Fe), and

Calcium (Ca), each ranges from 9.20 mg/100 g; 2.01%; 0.41 mg/ 100 g; 9.18 mg/ 100 g.
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1. Introduction

The Indonesian culinary arts have long employed
bay leaf (Syzygium polyanthum) as a food ingredient and a
means of treating diabetes with beneficial antioxidant effects
using drying, crushing, and extraction methods through
soaking in boiled water [1]. Empirically and scientifically,
bay leaf decoction acts as an antimicrobial, antioxidant,
antidiabetic, and anti-cholesterol. Bay leaf extract has high
antioxidant activity (IC 2.46 g/ml) [2]. Boiling the leaves
until the water is reduced by half is a typical method of
making bay leaf decoction [3]. Bay leaf contains various
active components that can modulate the function of insulin,
glucose, and lipid metabolism [4]-[7]. Toxicity tests reported
by Sumiwi et al. 2019 showed that when tested on Wistar rats,
bay leaf extract proved non-toxic and harmless [8].

The jelly drink is one of the innovations of processed
bay leaf water extract products. People have less time to find
a healthy meal because they are busier at work. It is difficult
to create a wholesome, ready-to-eat food product that will
both satiate consumer demand and postpone hunger [9]. The
problem of processing bay leaf extract into drinks is the taste
of bay leaves, which is less preferred because it has a sharp
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and bitter taste [10]. This is because bay leaves contain high
bioactive components. One of the efforts made is a
combination of guava fruit juice. Guava fruit has great
potential because of its excellent nutritional value, good taste,
good palatability, and abundant availability at an affordable
price [11]. Consumers often consider juice a healthy beverage
because it has been marketed as a healthy and natural source
of vitamins, minerals, and antioxidants without fat and
cholesterol [12]. Guava fruit has no toxic effect on the liver
and kidneys of Wistar rats [13]. Guava has been widely used
in the culinary business to create popular healthy beverage
items in China and Japan [14].

Jelly drink processing is one method that has been
recommended as a way to add health value, the availability of
good quality food, and ease of consumption [15]. The
development of a jelly drink in this research resulted in the
development of value-added and nutraceutical foods and
produced a gel with a better texture. This research is the first
study that directly discusses the development of bay leaf
water extract jelly drink products containing a glucomannan
combination of guava fruit juice in terms of sensory, macro,
and micronutrient content in selected jelly drink products.
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2. Materials and methods

2.1 Materials and chemicals

The raw materials are mature bay leaves picked
starting from the fifth leaf from the shoots [3]. Fresh red
guava fruits with optimal maturity [12] were purchased from
a local Lampung market without signs of mold, pests, or
diseases, glucomannan produced by Ikarie from Yogyakarta.
Other ingredients include stevia [16] extract powder
produced by Shandong Shengxiangyuan Biotechnology Co.,
Ltd. and citric acid produced by PT. Golden Sinar Sakti,
Indonesian. The reagents utilized enzyme amyloglucosidase
were procured from Sigma-Aldrich (St. Louis, MO, USA);
H,SO4, H3BOs;, Hexane, NaOH, HCI, ethanol, acetone,
trichloroacetic acid, Folin—Ciocalteu, CaCOs, Ca, Fe; were
analytical grade and came from (Merck, U.S.A).

2.2 Study of the ratio of bay leaf water extract to guava juice
optimization

The bay leaf water extract combination of guava
juice in proportions of (75:25, 50:50, and 25:75) the same
glucomannan (1 gram /L water (0.1%) and 0.75 gram /L
water (0.075%) added stevia and citric acid was added until
the pH reached 4.6 (0.05%), and then heated at 90 °C for 10
min [17]. The jelly drink was immediately cooled and bottled.
The jelly drinks were stored at 7 °C [18]. The formula
development of jelly drinks is shown in Table 1.

Table 1: Formula development of jelly drink bay leaf water
extract with a combination of guava juice

Material Formula
P1 P2 P3

(75:25) | (50:50) (25:75)
Bay leaf water 750 500 250
extract (mL)
Guava juice (mL) 250 500 750
Glucomannan(g) 1 1 1
Stevia (g) 0.75 0.75 0.75
Citric acid (g) 0.5 0.5 0.5
Total (g) 1002.25 | 1002.25 | 1002.25

2.3 Measurement of the sensory

Test the sensory of jelly drink products using the
hedonic method [19], which aims to assess the level of
preference of panelists for the product. Organoleptic test at
the Sensoric Laboratory of the Tanjungkarang Polytechnic of
Health, Nutrition Department. The product to be tested is a
jelly drink consisting of three formulas, namely F1 (jelly
drink bay leaf water extract combination of guava juice (25:
75), F2 (50: 50), and F3 (75: 25). All three products are served
cold. Panelists received as much as 50 ml [18] @ product to
40 semi-trained panelists who met criteria such as liking fruit
juice drinks, not being allergic to spices plants, and not being
in a state of pain or symptoms of increased stomach acid.
Hedonic tests were conducted on the color, flavor, taste,
viscosity, and aftertaste of jelly drink bay leaf water extract
combination of guava juice. The value given is a line scale
with a range of 1 to 9, namely 1 = dislike extremely, 2 =
dislike very much, 3 = dislike moderately, 4= dislike slighly,
5= neither like nor dislike, 6= like slightly, 7= like
moderately, 8= like very much, and 9 = like extremely [19].
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Panelists were also asked to comment on the products being
tested.

2.4 Macronutrition

Macronutrition assay at the chemistry and food
analysis laboratory, Departement of Human Nutrition IPB.
Proximate analysis of jelly drink bay leaf water extract
combination of guava juice was determined using the
standard method (SNI 01-2891-1992) with parameters
analyzed including water, total ash, crude protein, fat, and
carbohydrate by difference [20].

2.5 Micronutrition

Micronutrition assay at the PT Saraswanti Indo
Genetech, Bogor, Indonesia. Enzymatic method of dietary
fiber analysis [21]. Vitamin C in the sample was determined
following the protocol proposed by [22]. Minerals will be
investigated at varying quantities for macrominerals
(calcium) variations, and microminerals will be used to
calibrate products evaluated with AAS (iron). An atomic
absorption spectrometer (AAS) fitted with a D2 lamp
background correction system was used to measure the
mineral content using an air acetylene flame in accordance
with the official analysis technique (AOAC, 2005).

2.6 Statistical analysis

The research was designed as a completely
randomized design (CRD). One-way analysis of variance was
used to statistically examine the experimental data using the
Statistical Software Package for Social Sciences from IBM
Co. and SPSS Inc. (ANOVA). To ascertain whether there
were any significant changes between treatment means at a
95 % confidence interval (p<0.05), Duncan's new multiple
range tests (DMRT) were employed.

3. Results and Discussions

3.1 Product sensory test

The acceptability test with the hedonic test method
aims to determine the level of preference of panelists for jelly
drink products. Hedonic tests are performed without
comparing between samples. The scale uses a 9-point scale
where a scale of 1 means dislike extremely and a scale of 9
means like extremely. Acceptability tests between treatments
differ significantly. The one-way ANOVA analysis showed a
significant difference (P<0.05) in the color, flavor, taste,
viscosity, and aftertaste jelly drink acceptability score
between treatments. Jelly drink P3 has the most preferred
acceptance, followed by jelly drink P2 and P1.

Color

Color is one sensory index of beverages that
significantly impacts customers' acceptability [23]. The
hedonic value of color ranges from 4.690 to 7.011. The
combination of bay leaf water extract with guava juice affects
the color of the jelly drink. The higher the comparison of
guava juice combinations, the more attractive and preferred
the jelly drink color preferred by panelists. Based on DMRT
further tests, the highest value was obtained in bay leaf water
extract combination jelly drink: guava juice = 75: 25 (7.011),
where panelists liked the color of the P3 jelly drink. Further
tests of DMRT showed a tendency to increase the color
acceptability of panelists based on a comparison of the
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combination of bay leaf water extract with guava juice.
Formula P3 produces lighter colors compared to other
formulas.

P1 P2 e=@==P3
color

after taste flavor

viscosity taste

Figure 1: Sensory test evaluation of three formulation jelly
drink bay leaf water extract with guava juice
combination

Flavor

The analysis showed that the flavor's hedonic value
ranged from 5,190 to 6,761. The combination of bay leaf
water extract with guava juice affects the flavor of the jelly
drink. Based on DMRT further tests, P2 and P3 values were
not significantly different, with P2 and P3 flavor values of

6.345 and 6.761. The higher the ratio of guava juice
combinations, the more preferred the flavor of the jelly drink.
The flavor of the jelly drink is affected by volatile compounds
found in bay leaf water extract and guava fruit juice, which
have an important role in increasing the flavor of the jelly
drink. Guava (Psidium guajava) is a tropical fruit with
relevance, pleasant flavor, and taste [24]. The flavor of guava
fruit is sweet, musky, and highly flavored, attributed to
volatile and non-volatile constituents determined by the type
and amount of sugars, acids, phenolics, and volatile
compounds present in guava fruit and bay leaf water extract.
The essential oils that bay leaves contain also contribute to
the variation in scent [25]. The spicy flavor of bay leaves is
affected by many compounds, including eugenol (11-12%),
methyl-eugenol (9%-12%), and elemicin (1%-12%). These
compounds are significant indicators of the quality of bay
leaves [10].

Taste

The analysis showed that the hedonic value of taste
ranged from 4,714 to 6,440. The combination of bay leaf
water extract with guava juice affects the taste of the jelly
drink. The higher the ratio of guava juice combinations, the
more preferred the taste of jelly drinks. Based on DMRT
further tests, P2 and P3 values were not significantly
different, with P2 and P3 taste values of 6,154 and 6,440. The
majority of panelists enjoyed practically every jelly drink
product. Guava juice added in combination can enhance the
flavor of jelly drinks. Taste determines panelists' acceptance
or rejection of a food product [17].

Table 2: Sensory test jelly drink bay leaf water extract with guava juice combination

Variable P1 P2 P3
Color 4.690+1.49° 6.416+1.25° 7.011+7.012
Flavor 5.190+1.66° 6.345+1.352 6.761+1.18%
Taste 4.714+1.54° 6.154+1.572 6.440+1.452

Viscosity 4.345+1.37° 6.023+1.49° 6.607+1.18%

AfterTaste 5.333+2.47° 6.523+2.082 6.869+1.88%

Note: The value is presented as the mean + SD. Values with different p-values in the same column differ
significantly (p < 0.05). Ns means no significant difference.

Viscosity

The analysis showed that the hedonic viscosity value
ranged from 4.345 to 6.607. Combining bay leaf water extract
with guava juice affects the acceptability of jelly drink
viscosity. The higher the ratio of guava juice combinations,
the more preferable the viscosity of jelly drinks. Based on
DMRT further tests, the highest value was obtained in the bay
leaf water extract combination jelly drink: guava juice = 75:
25 (6.607), where panelists liked the thickness of the P3 jelly
drink.  Additional jelly drink ingredients include
glucomannan, which has a high water absorption ability.
Glucomannan will increase the amount of water trapped in
the gel, resulting in a softer gel [26]. The pectin content of
guava juice also affects the thickness of jelly drinks [27].
Guava is rich in pectin, which breaks down pectin molecules
into polygalacturonase, which causes high viscosity [28].

Aftertaste

Aftertaste is all the taste left behind after consuming
a jelly drink. The analysis showed that the hedonic value after
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taste ranged from 5.333 to 6.869. Combining bay leaf water
extract with guava juice affects the aftertaste jelly drink. The
higher the ratio of guava juice combinations, the more
preferred aftertaste jelly drink. Based on DMRT's follow-up
test, P2 and P3 values were not significantly different, with
P2 and P3 taste values of 6.523 and 6.869, stating that
panelists liked the aftertaste jelly drink. The acceptability of
aftertaste in jelly drink shows an increasing score with the
greater combination of guava. This is because the aftertaste
left behind in jelly drinks is very weak. Bay leaves have a
strong, bitter flavor that the combination of guava juice can
cover up. The presence of essential oils in bay leaves allows
for variation in flavor and scent [25].

3.2 Nutritional content of jelly drink

The nutritional value of jelly drink bay leaf water
extract with a combination of guava juice includes water, ash,
total fat, protein, and carbohydrates by difference. The one-
way ANOVA analysis showed a significant difference in jelly
drink ash content (P<0.05), which was influenced by the ratio
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of bay leaf water extract : guava juice. However; water, fat,
protein, and carbohydrate by difference showed no difference
in jelly drink water content between treatments. The
proximate jelly drink analysis results can be seen in Table 3.

Water

Jelly drink has a high water content ranging from
96.825% to 98.080% because the product is targeted to have
a soft and thin gel extractor. A jelly sample showed a high
water content of P1 (98.08%), followed by jelly drink P2,

then P3. The higher the combination of guava juice, the
increase in solids, causing a decrease in water content. This
result aligns with the porang flour jelly drink of 94.44% [29],
higher than herbal jelly drinks ranging from 75.01% - 86.58%
[30]. Water content is also related to viscosity. The higher
viscosity of jelly drinks shows a decrease in water content
[29]. The water content of jelly drinks is influenced by the
raw materials, namely fresh greetings, which have a water
content of around 50% [25], [31].

Table 3: Nutritional content of the jelly drink

Variable P2 P3
Water® 98.080+0.74 96.890+1.00 96.825+0.02
Ash 0.020+0.00° 0.070+0.014* | 0.085+0.021°
Fat™ 0.080+0.042 0.090+0.000 0.070+0.014
Protein™ 0.125+0.007 0.140+0.000 0.150+0.028
Carbohidrate-by-difference™ 1.660+1.749 2.835+1.039 2.860+0.014

Note: The value is presented as the mean £ SD. Values with different p-values in the same column differ
significantly (p < 0.05). ™ means that there is no significant difference.

Ash

Jelly drink has an ash content ranging from 0.020%
to 0.085%. Further, DMRT tests showed the highest ash
content in P3 jelly drink samples (0.085%), followed by P2
and P1. This result aligns with the porang flour jelly drink by
0.1% [29], lower than the herbal jelly drink by 0.65% - 0.74%
[30].

Fat

Jelly drink has a fat content ranging from 0.070% to
0.090%. These results are in harmony with jelly gummies
from amla (Phyllanthus emblica L.), i.e., they range from
0.07% - 0.11% [32]. This result is lower than the herbal jelly
drink and porang flour jelly drink, respectively, by 0.02% -
1.03% and 5.38%. The difference in results is due to
differences in the additives used, namely milk and
glucomannan flour [29], [30]. A food product is fat-free if it
contains less than 0.5 grams of fat/100 grams (0.50%) [33],
[34]. Jelly drink bay leaf water extract with a combination of
guava juice is categorized as a fat-free food product. This can
happen because the ingredients used in making jelly drinks
are bay leaf water extract, guava juice, and glucomannan,
which contain low fat [35].

Protein

Jelly drinks have protein levels ranging from
0.125% to 0.150%. This result is lower than herbal jelly
drinks and jelly gummies from amla (Phyllanthus emblica
L.), respectively, by 1.46 - 2.45% and 1.33-1.6% [30], [32]
but higher than porang flour jelly drink by 0.015% [29].

Carbohydrates difference

Based on the difference, the total carbohydrate
content of the jelly drink is computed by deducting 100% of
the sample's nutritional content from the water, ash, protein,
and fat contents. The carbohydrate difference in jelly drinks
ranges from 1.660% to 2.860%. The results of this study were
lower than the guava jelly and red beet jelly combination of
roselle and guava juice, respectively, by 30.21%, 26.83%,
and 4.96% [36]-[38]. Low levels of carbohydrates difference
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in jelly drinks are very good for people at risk and people with
DM because they can help control blood glucose levels.
Consumption of jelly drinks in people at risk of Diabetes
Mellitus makes their blood glucose levels more controlled.

3.3 Correlation between sensory and physicochemical
characteristics of jelly drink bay leaf water extract guava
juice combination

The average score of all receptivity attributes was
positively correlated with the physicochemical properties of
the jelly drink. The average score of jelly drink color
acceptability is positively correlated, where the higher the
percentage of guava juice combination, the brighter the jelly
has a brighter red color with high yellowish color intensity.
The highest value of viscosity acceptability is obtained in a
jelly drink combination of bay leaf water extract: guava juice
= 75: 25 (P3). The higher the ratio of guava juice
combinations, the higher the viscosity of the jelly drink
produced. Water content also affects the viscosity of a
product, where the lower the water content, the higher the
viscosity of the jelly drink.

3.4 Selected Nutritional Value Information

Formula jelly drink P2 with a ratio of bay leaf water
extract: guava juice = 50: 50 was the selected product in this
study. The results showed the content of vitamin C, dietary
fiber, iron (Fe), and Calcium (Ca), each ranging from 9.20
Mg /100 g; 2.01%; 0.41 Mg/ 100 g; 9.18 Mg/ 100 g can be
seen in Table 4. This result is almost equivalent to the vitamin
C content of tomato jelly drink of 9.51 mg / 100 g [17] but
lower than the combination of tamarillos and papaya jelly
drink and pineapple-based tomato drink, respectively, by 31.8
mg /100 grams and 27.3+ 2.2 mg/ 100 g [39], [40]. The food
fiber from the study was comparable to amla drinks and
ginger juice jelly sticks, respectively, by 2.41%, 2.38%, or
2.389/100g [41], [42].

The content of minerals in food is very diverse. The
iron content of a jelly drink is lower than that of a drink made
from potatoes, a combination of fresh beet juice with guava
juice, by 4.02 mg /100 g [43]. The low iron content of a jelly
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drink is due to the raw materials used, where the iron content
of fresh guava fruit varies by 1.1 mg / 100 g and 0.4 mg / 100
g [44], [45] while the iron content of bay leaves ranges from
1-1.5mg/ 100 g [35].

Table 4: Micronutrient value jelly drink bay leaf water
extract with combined guava juice

No | Parameters Unit Jelly drink (P2)

1 Vitamin C (Asam | Mg/100 g 9.20 £ 0.056
Askorbat)

2 Dietary fiber % 2.01 + 0.056

3 Iron (Fe) Mg/ 100g | 0.41£0.00

4 Calcium (Ca) Mg/ 100g | 9.18+0.25

Note: P2 = jelly drink bay leaf water extract: guava juice (50:
50)

Teeth and bones are composed primarily of calcium,
a mineral. Calcium is attributed to the normal functioning of
the heart, hormone secretion, blood clotting, and the
transmission of impulses from the neurological and muscular
systems. Jelly drink has a calcium content of 9.18 mg / 100 g.
This result is higher than the jelly drink green okra of 5.43
mg / 100g [46]. The calcium content of fresh guava fruit
varies, respectively 14 mg /100 gand 2 mg/ 100 g [44], [45],
While the calcium content of bay leaves ranges from 51 -53
mg / 100 g [35]. Adding water to the extraction process can
reduce the concentration of minerals in beverages [46] so that
each extract has decreased iron and calcium content. The
heating process can also cause loss of nutrient content in food
due to water-soluble and heating functions [47].

4. Conclusions

The product acceptability test of jelly drinks varied
significantly (P 0.05) between treatments, according to the
findings of the one-way ANOVA study. DMRT follow-up
test results were not significantly different, including flavor,
taste, and aftertaste of jelly drinks P2 and P3. The ash content
of jelly drinks varied significantly (P 0.05) between
treatments, according to the findings of the one-way ANOVA
study. In contrast, water, fat, protein, and carbohydrates by
difference did not differ significantly. Jelly drink bay leaf
water extract with guava juice combination is categorized as
a fat-free food product. The carbohydrate difference in jelly
drinks is very low, which means that this product is very good
for people at risk and people with diabetes mellitus because
it can help control blood glucose levels. Formula jelly drink
P2 with a ratio of bay leaf water extract: guava juice = 50: 50
is the selected product in this study, where the content of
vitamin C, dietary fiber, iron (Fe), and Calcium (Ca), each
ranges from 9.20 mg/100 g; 2.01%; 0.41 mg /100 g; 9.18 mg
/100 g.
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