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Abstract: Yogurt is a great source of probiotics and is claimed to be a healthy dietary supplement.
Yogurt is usually made from animal sources. This study used yogurt made from vegetable protein
sources such as cowpea. Cowpea is rich in protein but low in vitamin C. Guava is added to yogurt as a
source of vitamin C. Objectives: This study aims to determine the effect of adding guava juice on
organoleptic properties including color, taste, texture, aroma, after taste, and overall preference, pH
value, and vitamin C of cowpea yogurt. Methods: Experimental research was conducted with a
completely randomized design (CRD) in the control sample group (P0) and three sampels with the
addition of guava 10% (P1), 20% (P2), and 30% (P3). Organoleptic properties were analyzed by
Friedman test and continued by Wilcoxon test. The pH and vitamin C values were analyzed descriptively.
Results: The results showed that the highest scores for the color and taste parameters were obtained
from the group with the addition of 30% guava with a score of 4.43+0.68 and 3.80%0.81 respectively.
The highest score for the aroma parameter of 3.63+0.89 was obtained from the group with the addition
of 20% guava. The group with the addition of 30% guava got the highest score for the overall preference
parameter with a score of 3.67+1.06. Each sample group has a texture and aftertaste that is not
statistically significant. Conclusion: The increase in giving guava to cowpea yogurt caused the pH value
to decrease, the acidity level to increase, and vitamin C levels to decrease. It can be concluded that the
addition of guava affects the parameters of color, taste, aroma, overall preference, lowers the pH value,
but does not affect the parameters of texture, after taste, and does not increase the vitamin C content of
cowpea yogurt.
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1. INTRODUCTION

Yogurt is one of the most widely consumed sources of probiotics and is claimed to be a
healthy food supplement (1). The benefits of yogurt for the human body's metabolism
are that it can have a good impact on the balance of the intestinal microflora and can
produce anti-microbial substances (2) in inhibiting the rate of development of
pathogenic bacteria (3). In probiotic products, the microbiota can play a role in the
health of the gastrointestinal tract and brain. Probiotics have anti-inflammatory
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properties that can inhibit apoptosis due to the reduction of pro-inflammatory
cytokines in the healing process of depression and intestinal health (4)

Yogurt imported by Indonesia is smaller than its exports, yogurt exports in 2019 were
2,741.42 tons to 5,109.08 tons in 2020, an increase of 86.4% (5). Yogurt is made from
animal milk, such as cow, goat, sheep, camel milk, etc (6). The basic ingredients for
making yogurt are not only derived from animals but also can use vegetable
ingredients, one type of nut that can be used as a base for vegetable milk is cowpea
(Vigna unguiculata). Some of the advantages of peanuts are that there are types of
nutrients such as protein (24.4 g/100 g), calcium (481 mg/ 100 g), and iron (13.9
mg/100 g) (7) but low in vitamin C in 100 g. The dry cowpea is known to be 1.69
mg/100 g of vitamin C (8).

The adequacy of vitamin C for children is 40-45 mg/day, adolescents need vitamin C of
50-90 mg/day, and the needs of adults and the elderly are 75-90 mg/day (9) Humans
can consume various types of fruits and vegetables that are rich in vitamin C to obtain
vitamin C naturally (10), one of which is red guava fruit (Psidium guajava) which
contains vitamin C 87 mg/100 grams, as a source of natural antioxidants because it
contains compounds flavonoids. The researcher intends to make the most preferred
yogurt formula, producing the best pH value and vitamin C content with the addition of
guava. The organoleptic quality of yogurt products with the addition of red guava juice
that will be observed includes color, taste, texture, aroma, and overall preference. This
research will get the best formulation that can provide additional information about
the use of red guava fruit in vegetable-based yogurt that is healthy and tastes good.

2. METHODS

Experimental research with a completely randomized design (CRD) one factor from the
ratio of addition of guava juice. There was 1 control 0% (P0) without the addition of
guava juice and 3 treatments with the addition of guava juice 10% (P1), 20% (P2), and
30% (P3). The independent variable was the addition of guava juice and the dependent
variable was the organoleptic quality (color, taste, texture, aroma, after taste, overall
preference), pH value, and vitamin C. The study was conducted from May to July 2022,
at the Food Technology Laboratory of Sekolah Tinggi Ilmu Kesehatan Panti Rapih
Yogyakarta and at the Laboratory of the Center for Food and Nutrition Studies UGM.

Making yogurt using cowpea (vigna unguiculata) as raw material from Gowok Market,
Caturtunggal, Yogyakarta. The variety of guava (Psidium guajava) is getas from Gowok
Market, Caturtunggal, Yogyakarta. Skim milk brand lactona, sugar brand gulaku, CMC
brand koepoe, aquades, and culture bacteria powder is probiogama (Lactobacillus
plantarum Dad-13) from the Center for Food and Nutrition Studies UGM. Equipment in
research, such as knives, cutting boards, blenders, pans, filter cloth, spoons, measuring
cups, stainless basins, pans, stoves, water thermometers, sealed glasses (jars),
incubators, autoclaves, 500 ml baking cups, 25 ml measuring cups, 100 ml measuring
cup, tong grip, lighter, bunsen, digital scale, and analytical scale.

The first process of making cowpea yogurt is the process of making cowpea juice. After
the cowpeas are sorted and washed; Soak the cowpeas for + 11 hours, wash again with
clean water, and separate the skin from the nuts. The beans are boiled for + 30 minutes,
and the beans are mashed in a blender and added with hot water in a ratio of 1: 4. After
that, take the cowpea juice by filtering it using a filter cloth. Taking guava juice by

Journal of Global Nutrition, Vol 3 No 1 (2023) 224



225

Chynthia Regina Wijaya, Diyan Yunanto Setyaji, Rijantono Franciscus Maria

blanching at a temperature of 83° C (3-5 minutes), the ratio of aquades and guava is
1:1, and taking guava juice using a filter cloth.

The next step is to boil the cowpea juice at a temperature of 85° C - 90° C for 15 minutes
and add 5% granulated sugar, 10% skim milk powder, and 0.25% CMC to the cowpea
juice. Lower the temperature of the cowpea juice to 43° C - 45° C and inoculate the
culture bacteria as much as 5 grams with 1000 ml volume of raw materials. Incubate
for + 17 hours at a temperature of 43° C with the yogurt tightly closed. After the
incubation period was done, the temperature of the yogurt was lowered using a
refrigerator for 1 hour and added with guava juice according to the 10%, 20%, and 30%
treatments.

The collection of organoleptic properties test data with sensory methods, there is a
scoring-preference (hedonic test) and scoring-difference test to determine the level of
preference or acceptance of the product and determine differences in sample
characteristics. The organoleptic properties test used 30 untrained respondents from
nutrition students at Sekolah Tinggi [lmu Kesehatan Panti Rapih with simple random
sampling. Testing the pH value using a pH meter was carried out at the Laboratory of
Food Technology of Sekolah Tinggi [lmu Kesehatan Panti Rapih and vitamin C levels
were tested using the iodometry method at the Laboratory of the Center for Food and
Nutrition Studies UGM. The results of the organoleptic properties test were analyzed
using SPSS version 21 with the Friedman test statistical test and if there was a
significant effect, it can be continued to the Wilcoxon test. The test results of pH values
and vitamin C levels were analyzed descriptively with a bar chart. Ethical clearance is
carried out at the Health Research Ethics Commission (HREC) of Aisyiyah University
Yogyakarta (UNISA Yogyakarta). The ethical number that has been set by HREC is
2080/KEP-UNISA/V /2022, valid for 1 year.

1: 4 (cowpea: Made a cowpea juice
aquades) —
Sugar 5% v
1:1 :
Stim milk 10% MMade a cowpea yogurt (guava
aquades)
Culture bacteria
5 gram/ 1ltr
CMC 0,25%
Sampel =
v
PO=250ml control yogurt Process of guava into guava
(cowpea juice : guava juice) juice
1.P1=250ml CJ+(10% GI)
2.P2=250ml CT+(20% GI)
3 P3=250ml CT+(30% GI)
Description :

CJ = Cowpea Juice
GJ = Guava Juice

Figure 1. Production Flow of Cowpea Yoghurt
(11;12; 13; 14; 15)
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3. RESULTS

Organoleptic properties

The results of the scoring-preference test (hedonic test) related to the acceptability of
the panelists and the scoring-difference test to determine the characteristics of the
cowpea yogurt sample with the addition of guava can be seen in figure 2. It can be seen
in figure 2 that sample P3 with the addition of 30% red guava juice is more attractive
from the aspect of color, preferably from the aspect of taste, and overall preference.
Aspects of texture and aftertaste in all samples of yogurt have almost the same
characteristics, namely slightly firm and slightly strong. The aroma aspect of the yogurt
sample with the addition of 20% guava tends not to have a beany flavor or smell.

PO Pl eomeP?) o—p3

OVERALL PREFERENCE TASTE

AFTERTASTE TEXTURE

AROMA

Figure 2. Spider Web Organoleptic Properties Test

Description: Color parameter preference scale (1= very unattractive, 2= unattractive, 3=
slightly attractive, 4= attractive, 5= very attractive); taste and overall preference
parameters (1= dislike very much, 2 don't like, 3= slightly like, 4= like, 5= like very
much); texture parameter < 3 = tends to be runny, 3 = slightly thick, > 3 = thick; aroma
parameter < 3 = beany, 3 = slightly beany, > 3 = not beany; after taste parameter < 3=
strong, 3= slightly strong, > 3= not strong

Table 1. Organoleptic Properties Test of Yogurt

Treatments p value
Parameter test PO P1 P2 P3
mean+SD mean+SD mean+SD mean+SD
Color 3,13+0,9 3,03+0,77 3,63+0,72 4,43+0,68 0,00
4a a b c 0
Taste 2,53+0,9 3,47+0,86 3,47+1,01 3,80+0,81 0,00
Oa b b b 0
Texture 2,73£1,0 3,10+0,80 2,93+0,83 3,20+0,66 0,12
23 a a a 8
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Aroma 2,23+0,9 3,30+0,95 3,63+0,89 3,57+0,97 0,00

0?2 b b b 0
Aftertaste 2,80+1,0 2,97+0,77 3,20+0,93 3,33+1,03 0,06

63 a a a 0
Overall 2,67+0,9 3,47+0,94 3,47+0,97 3,67+1,06 0,00
preference 9 b b b 0
Information : Numbers in the same row followed by the same letter show no significant
effect (p >0.05)

PO = Cowpea yogurt with the addition of 0% guava (control)
P1 = Cowpea yogurt with the addition of 10% guava
P2 = Cowpea yogurt with the addition of 20% guava
P3 = Cowpea yogurt with the addition of 30% guava

The average results of organoleptic properties tests on samples of control cowpea
yogurt (P0) and cowpea yogurt with the addition of guava (P1, P2, P3) can be seen in
table 1. It can be seen that from the color aspect it has a p value <0.05 then there is a
significant effect between samples and the increasing addition of guava can increase the
attractiveness of the color in the sample. Seen from the taste aspect, the p value < 0.05
so that it had a significant effect and the panelists preferred the sample with the addition
of guava compared to the control cowpea yogurt sample. It can be seen from the aspect
of texture between samples that there is no significant effect (p > 0.05) so that the
addition of guava cannot increase the viscosity of cowpea yogurt.

The addition of guava in cowpea yogurt can cover the beany aroma in yogurt, it can be
seen in table 1. that the p value < 0.05 so that there is a significant effect. [t can be seen
that the addition of guava in cowpea yogurt cannot cover the aftertaste in yogurt,
because the p value >0.05, so there is no significant effect between samples. Overall
preference of cowpea yogurt with the addition of guava was preferred by the panelists
compared to control cowpea yogurt, this was due to the p value <0.05 so that there was
a significant effect between samples.

pH Value
The data from the test results of the pH value of cowpea yogurt with the addition of

guava can be seen in chart 1. It can be seen that the more the addition of guava, the lower
the pH value and increase the degree of acidity in cowpea yogurt.
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Chart 1. pH Value
Description:
PO = Cowpea yogurt with the addition of 0% guava (control)
P1 = Cowpea yogurt with the addition of 10% guava
P2 = Cowpea yogurt with the addition of 20% guava
P3 = Cowpea yogurt with the addition of 30% guava

Vitamin C Level
The data from the test results of vitamin C levels in cowpea yogurt with the addition of

guava can be seen in chart 2. From the test results, it is known that the increasing
addition of guava in cowpea yogurt the lower the vitamin C content in cowpea yogurt.
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Chart 2. Vitamin C Level
Description:
PO = Cowpea yogurt with the addition of 0% guava (control)
P1 = Cowpea yogurt with the addition of 10% guava
P2 = Cowpea yogurt with the addition of 20% guava
P3 = Cowpea yogurt with the addition of 30% guava
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DISCUSSIONS

Organoleptic properties

The results of the organoleptic test from the color aspect showed that giving guava to
cowpea yogurt could affect the color and increase the attractiveness of the panelists to
the yogurt. The highest average value was cowpea yogurt with the addition 30% of
guava, this is due to the characteristic red color of guava. The color of the guava is
clarified by the presence of beta carotene (16), lycopene (17), and anthocyanins (18)
which are red pigments. There was a previous study related to cow's milk yogurt with
the addition of red guava by 15% the most preferred by the panelists, and the
decreasing percentage of giving red guava to the yogurt further decreased the
panelist's level of preference (19). There is also research on leather pulp from durian-
red guava skin, it is known that the addition of red guava pulp as much as 40% is the
most preferred by panelists (20).

Taste is an important factor to influence the acceptance of the sense of taste (tongue)
in a product (21). It is known from the results of the study that the more the addition
of guava to cowpea yogurt, the more preferred by the panelists from the aspect of taste.
The taste that was acceptable to the panelists was caused by the taste of red guava
which could cover the beany taste and sweet taste of the fruit. In a previous study, it
was found that the Etawa goat’s milk yogurt that was given red guava juice was 33.3%
more preferred by the panelists compared to the control yogurt, and yogurt that was
given red guava juice was 23% and 28.5%, this is due to the taste. Red guava can
eliminate the distinctive taste of goat’s milk and sweet yogurt (22).

The level of viscosity in yogurt can be seen with the sense of sight (23) in organoleptic
properties testing. In this study, the addition of guave to cowpea yogurt did not affect
the viscosity level. This is supported by previous studies with the addition of red guava
by 5%, 10%, and 15% to tempeh yogurt, which did not increase the viscosity of yogurt
(23). The viscosity of yogurt is influenced by the presence of protein in the form of
casein because the bond between protein and fat in yogurt will increase the viscosity
of yogurt (24). Casein protein is found in animal milk, one example is cow’s milk (25)
while plant products such as soy do not have casein-type protein (26).

The consistency of yogurt can also be affected by the pectin content. Pectin is a fiber
that is useful for binding water because it can form a gel and as a stabilizer (20). In this
study using guava, the fruit contains pectin of 705-804 mg/ 100 g (27). The amount of
pectin in guava is still not enough so it cannot bind all the water to the maximum (20).

The beany smell of yogurt is caused by cowpeas, and the distinctive aroma of nuts is
caused by the enzyme 229ipoxygenase (28). The addition of guava to cowpea yogurt
can help reduce the beany aroma, this is because fruit juice can be a flavor enhancer
and can be added as much as 20%-25% (23). In this study, the addition 10%, 20%, and
30% of guava can reduce the beany aroma of yogurt. In previous studies, it was found
that giving more strawberry extract could produce a pleasant aroma in cowpea yogurt
(29). Giving red guava juice increasing in cow’s milk yogurt can reduce the aroma of
cow’s milk and panelists prefer it (19).

After taste is the taste left in the mouth that is not liked by the panelists (30;31). The

addition of more guava cannot eliminate the aftertaste in cowpea yogurt, because there
is still a lingering taste on the tongue and palate. This is not in line with research related
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to soybean yogurt with the addition of fruit jam, namely strawberries and oranges, the
jam from the two fruits can cover the aftertaste caused and is preferred by panelists
compared to soy yogurt without fruit jam (32).

In the overall preference aspect, cowpea yogurt with the addition of guava was
preferred by the panelists compared to cowpea yogurt without the addition of guava.
Overall liking is influenced by several other factors such as color, taste, aroma, texture,
or level of consistency in yogurt (23). Sensory evaluation and panelist acceptance of a
food product is based on color or appearance parameters so the most priority when
assessing a product is color and followed by taste (33). Humans judge food products by
relying on the sense of sight and then the sense of taste and smell (smelling) (33). There
was a previous study that giving 30% mango pulp in soybean yogurt was acceptable
and preferred by the panelists (34).

pH Value

The results of the analysis of the pH value test can be seen that the higher the addition
of guava the pH value decreases and the degree of acidity increases. The decrease in pH
was caused by the activity of lactic acid bacteria (LAB) to form organic acids which were
supported by the presence of fructose from guava. This study is in line with the results
of previous studies that in goat's milk yogurt with the addition of more red guava, the
pH value will decrease because the sugar in the form of fructose in the fruit is used by
LAB to form lactic acid and lower the pH (35).

Cowpea yogurt with the addition of guava has not been able to reach the pH standard
of 4.5. This is because the raw material for yogurt is vegetable, namely cowpeas which
do not contain lactose, but cowpeas contain a- galactosides, one of which is raffinose,
which is a trisaccharide containing the monomers of fructose, glucose, and galactose
(36) which are useful as an energy source for intestinal bacteria (37). This is influenced
by LAB requiring lactose to be metabolized into glucose and galactose which will be
utilized for bacterial growth and produce lactic acid (38). Yogurt that has not been able
to reach the standard pH (4.5) can also be caused by the administration of a low
percentage of culture bacteria, in line with previous studies, it is known that giving 5%
bacteria in mayonnaise produces a higher pH compared to give 10% to 15% of bacteria.
The amount of lactic acid was lower at 5% compared to the 10% to 15% addition of
Lactobacillus plantarum bacteria to mayonnaise (39).

According to the results of previous studies that the addition of culture bacteria to
yogurt as much as 1%, 2%, and 3% and incubation times of 4 hours, 6 hours, and 8
hours affect the pH value of yogurt (40). The more the addition of culture bacteria and
the length of incubation make the pH value lower. The decrease in pH value was also
influenced by the low casein protein in cowpea yogurt with the addition of guava. The
lower the addition of casein, the less protein is overhauled and less lactic acid is
produced, so it will affect the pH value of yogurt (41).

Vitamin C Level
The content of vitamin C in guava is 87 mg/ 100 gram 8, from these data it can be
estimated that 1 ml of guava produced contains vitamin C of 0.62 mg. In the 30%

treatment sample, the addition of guava content of vitamin C in the sample contained
15.52 mg/100 ml of yogurt. Every 100 ml of cowpea yogurt with the addition of guava
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by 30% can fulfill the adequacy of vitamin C by 21% of the total daily vitamin C
adequacy.

The exact mechanism underlying the decrease after adding guava can not been fully
elucidated. Decreased levels of vitamin C in a food and beverage product can occur
which is influenced by several factors such as light, oxygen, iron, copper, and the type
of packaging. The results of the test for vitamin C levels can be seen that the addition of
guava is increasing, and the vitamin C levels in the cowpea yogurt sample are
decreasing, this is possible due to the fermentation process that still occurs during
sample distribution because the temperature increases and the sample is exposed to
light because the sample packed in a clear jar.

There is a previous study related to milk fermentation, it is known that milk fermented
with Lactobacillus rhamnosus and given various sources of vitamin C, such as rosehip,
acerola and ascorbic acid in powder form stored for 1 day and 21 days decreased
vitamin C (42). During the storage process, the addition of rosehip vitamin C decreased
by 5.9%, the addition of vitamin C ascorbic acid decreased by 8.0%, the decrease in
vitamin C in the sample was influenced by light, oxygen, and the type of packaging used
(43). There are previous studies, it is known that milk fermentation can reduce vitamin
Clevels by 29-32%, which is due to the oxidation process during the milk fermentation
process (44). The cold storage period of yogurt for 5 days can reduce the pH value, this
is because the fermentation process is still going on in lactic acid bacteria (45). If there
is still a fermentation process during storage, it is possible that there is an oxidation
process in vitamin C in cowpea yogurt with the addition of guava.

This study is not the same as previous research, that the more the addition of red guava
juice in cow's milk yogurt so the vitamin C levels will increase (19). In the sample of
cow's milk yogurt with the addition of red guava juice by 5%, 10%, and 15%, the levels
of vitamin C increased and the highest levels of vitamin C were at the addition of 15%,
which was 20.69%. The results of previous studies, it is known that the addition of
strawberry fruit extract to cowpea yogurt made the vitamin C level higher (29). In this
study, the addition of 10%, 20%, and 30% strawberry extract in cowpea yogurt further
increased vitamin C levels, and the highestlevels of vitamin C in cowpea yogurt samples
with the addition of 30% strawberry extract was 10,30 mg (29).

CONCLUSIONS

The results of the research that has been done can be concluded that the addition of
guava by 30% can affect the organoleptic properties of cowpea yogurt from the aspect
of color, taste, and overall preference. The addition of guava by 20% can affect the
organoleptic quality of the aroma aspect, it can reduce the beany smell of cowpea yogurt,
but the addition of 10%, 20%, and 30% guava can not affect the viscosity and after taste.
The addition of guava in cowpea yogurt can reduce the pH value and the degree of acidity

increases, but the level of vitamin C decreases.
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The lack in this study is that the formulation in this study could not help increase the
viscosity and could not cover the aftertaste of yogurt, so further formulation
development was needed. The iodine titration method is considered less accurate
because vitamin C levels can be influenced by other substances. Testing for vitamin C
levels can be done by other methods that have a better level of accuracy. Future research
can be considered to test vitamin C levels in guava before conducting research to ensure
total vitamin C levels in guava. Research related to pectin levels in guava was carried out
in order to determine more precisely the level of viscosity, and testing levels of lactic acid
bacteria in yogurt samples. Test the levels of vitamin C with other methods such as
titration of 2,6 (Dicloroindophenol) so that the test results are more accurate. Use yogurt
packaging with no transparency, carry the yogurt sample in a good place and minimize

the temperature increase.
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