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Crystal guava (Psidium guajava Linn. cv. Kristal) was known to contain various secondary metabolites, particularly phenolic 
compounds and flavonoids, which acted as bioactive components with antioxidant potential. Characterization of these 
compounds is necessary to understand the chemical profile of the crystal guava fruit, especially in the edible portion. The 
objective of this study was to determine the total phenolic and flavonoid profiles in crystal guava fruit pulp extract with different 
maturation levels. This study was an experimental laboratory-based analytical study. Fruit pulp samples were dried to a constant 
weight, then extracted using the maceration method with methanol as the solvent. Total phenolic content was determined using 
the Folin–Ciocalteu method and expressed as gallic acid equivalents, while total flavonoid content was analyzed using the AlCl3 
method and expressed as quercetin equivalents. Absorbance measurements were performed using a UV–Vis spectrophotometer. 
The data were analyzed using the Kruskal–Wallis nonparametric test, followed by the Mann–Whitney test to assess group 
differences. Results showed that the total flavonoid content from three samples was 130.9 mg QE/g extract, 93.3 mg QE/g 
extract and 185.9 mg QE/g extract. Meanwhile, total phenolic compound content was 198.5 mg GAE/g extract, 210.4 mg 
GAE/g extract, and 345.0 mg GAE/g extract. Statistical analysis showed significant differences (p<0.05) in the total phenolic 
and flavonoid content between extract groups. These findings indicate that crystal guava fruit extract has significant variation in 
phenolic and flavonoid compound content, making it a potential subject for further study in the context of food-based bioactive 
compound utilization.
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1. Introduction 

Phenolic compounds and flavonoids are secondary 
metabolites produced by plants and have been widely studied 
in food biochemistry due to their important roles. These two 
compounds not only functioned as part of the plant’s defense 
system against various environmental stresses, such as pest 
and disease attacks, but also contributed to the chemical 
properties and functional value of plant-based foods. Many 
studies have shown that flavonoids exhibit strong antioxidant 
activity, particularly by neutralizing free radicals, potentially 
providing benefits for human health [1]. In tropical fruits, 
studies on phenolic and flavonoid content were highly relevant 

because high concentrations of these compounds were often 
associated with beneficial antioxidant activity. Several types 
of flavonoids, such as quercetin and epicatechin, have been 
reported to have strong antioxidant capabilities and play an 
important role in determining the functional quality of fruit 
[2]. Therefore, a deeper understanding of the phenolic and 
flavonoid compounds in tropical fruits not only enriches the 
scientific basis for the health benefits of plant-based foods but 
also opens opportunities to develop functional food products 
that support healthier consumption patterns among the 
population [3,4]. 

Crystal guava (Psidium guajava Linn.) was one of 
the tropical fruits known to have a diversity of secondary 
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metabolites, especially phenolics and flavonoids. However, 
the composition of these compounds was not always uniform 
because it was influenced by various factors, including genetic 
differences, varieties or cultivars, growing conditions, and 
the part of the plant being analyzed. Research shows that 
variations in the content of bioactive compounds in guava can 
occur between varieties and between parts of the plant, so that 
the results obtained from one variety or a specific part cannot 
be directly generalized to other varieties [5,6]. This condition 
underscores the need for more targeted research to examine 
the phenolic and flavonoid profiles of each guava variety.

One of the most widely consumed guava cultivars was 
crystal guava (P. guajava Linn. cv. Kristal). This cultivar was 
known for its thick flesh, crisp texture, and relatively low 
seed content, which made it highly sought after by consumers 
[7]. Despite its high popularity, scientific studies specifically 
examining the profiles of phenolic compounds and flavonoids 
in crystal guava fruit remain relatively limited. In fact, previous 
studies have shown that the phenolic compound content 
in guava seeds can vary between varieties, so that research 
results from other varieties cannot directly represent crystal 
guava [8]. These data limitations indicated the need for more 
specific research to supplement scientific information on the 
chemical quality, nutritional value, and bioactivity potential of 
crystal guava as a superior fruit for consumption [7,9].

In addition to varietal differences, the content of phenolic 
compounds and flavonoids in fruit was also influenced by 
the sample preparation and extraction methods used. The 
use of dried samples is often preferred for the analysis of 
bioactive compounds because it can reduce variation caused 
by differences in moisture content, thereby improving the 
consistency and comparability of results. Several studies have 
shown that different drying techniques can affect extraction 
results, with certain methods, such as freeze drying, reported 
to maintain and even increase phenolic compound levels 
compared to other methods [10]. Furthermore, investigations 
on various extraction techniques revealed that methodological 
differences not only influenced the concentration of bioactive 
compounds obtained but also affected the stability and 
characteristics of the resulting extracts [11]. Therefore, 
selecting appropriate preparation and extraction methods was 
crucial to ensure data accuracy and reproducibility of research 
results.

The UV–Vis spectrophotometric approach using the 
Folin–Ciocalteu and AlCl3 methods has been widely employed 
to determine the total phenolic and flavonoid content in plant 
materials. This method was considered relatively simple and 
sensitive and capable of generating quantitative data suitable 
for statistical analysis, leading to its widespread adoption in 
bioactive compound research [12]. Through this approach, the 
total phenolic and total flavonoid contents of a material can be 
systematically and quantitatively described, enabling further 
understanding of their contributions to antioxidant activity and 

the potential health benefits of food ingredients [13]. Several 
studies have also demonstrated that the Folin–Ciocalteu 
method is effective foronfirming the correlation between 
phenolic content and antioxidant activity in plant extracts 
[14]. In addition to providing a qualitative overview, this 
UV–Vis-based analysis produces quantitative data relevant 
to nutritional and health assessments, thereby supporting the 
validity of research results in the field of functional foods 
[15,16].

Based on this background, this study aims to determine the 
total phenolic and total flavonoids in crystal guava (P. guajava 
Linn. cv. Kristal) fruit extract using UV–Vis spectrophotometry. 
The results of this study were expected to provide a clearer 
scientific picture of the bioactive compound content in 
crystal guava and to serve as a basis for further studies in 
biochemistry and food research based on biological resources. 

2. Methodology 

This study was conducted in December 2023. Samples 
of crystal guava (P. guajava Linn. cv Kristal) were obtained 
from a crystal guava orchard located in Sabah Balau, Tanjung 
Bintang District, South Lampung Regency, Indonesia. All 
stages of laboratory analysis were carried out at the Agricultural 
Product Technology Laboratory, Lampung State Polytechnic. 
This study was a laboratory-based, experimental-analytical 
study. Quantitative analysis was performed using UV–Vis 
spectrophotometry. Guava fruit flesh (mesocarp) samples 
were obtained through purposive sampling. Sample selection 
was based on physiological maturity, which was determined 
through visual and sensory characteristics, including bright 
green to evenly white-green fruit skin color, fruit weight of 
200–250 g, large fruit size, distinctive guava aroma, sweet 
taste, and crisp fruit flesh texture. These three samples were 
taken from different trees planted in the same location.

2. 1 Sample Preparation 

The preparation of guava samples began with washing 
them under running water to remove any dirt, followed by 
peeling and separating the skin, seeds, and flesh. The fruit 
flesh was then thinly sliced to speed up the drying process. 
The drying stage was carried out in two stages: drying in 
the sun for ±3 days, followed by drying in an oven at 40 °C 
until a constant weight was achieved. The dried samples were 
subsequently ground using a blender into a fine powder and 
sieved to obtain a relatively uniform particle size. The drying 
and particle size adjustment processes were important stages 
in sample preparation because they affected the stability and 
availability of bioactive compounds, particularly phenolic 
and flavonoid compounds, which were associated with 
the antioxidant activity and functional properties of guava 
[1,7,17]. 
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2.2.	 Extraction

Extraction of bioactive compounds from guava was 
carried out using the maceration method, a commonly used 
and proven-effective method for extracting various bioactive 
compounds, especially phenolic compounds and flavonoids. 
A total of 250 g of simplisia powder was macerated with 750 
mL of p.a. methanol in a closed container protected from light 
for 72 hours. Methanol was selected as the solvent because 
its polarity was suitable for optimally dissolving phenolic 
compounds [18,19]. After the maceration was complete, the 
mixture was filtered using filter paper or a Buchner funnel, 
and the filtrate was evaporated in a rotary evaporator at 40 
°C until a thick extract was obtained. The resulting extract 
contains bioactive compounds, including flavonoids and 
other phenolic compounds, which play an important role in 
the antioxidant activity of guava. Several studies have also 
reported that the content and antioxidant potential of phenolic 
compounds in guava can vary depending on the extraction 
method used [20–23].

2.3.	 Determination of Total Flavonoids 

Total flavonoid content was determined using the 
AlCl3 complexation method with quercetin as a standard. A 
quercetin standard solution was prepared at concentrations 
of 10–50 ppm. The extract was dissolved in p.a. methanol 
to a certain concentration, then reacted with methanol, 10% 
AlCl3 solution, and 1 M potassium acetate. The mixture was 
incubated for 30 minutes at room temperature. Absorbance 
was measured at 431 nm using a UV–Vis spectrophotometer, 
an effective wavelength for detecting the formation of 
flavonoid–AlCl3 complexes [24]. The analysis was performed 
in triplicate, and the results were expressed as mg quercetin 
equivalent per gram of extract (mg QE/g) and mg gallic acid 
equivalent per gram of extract (mg GAE/g).

2.4.	 Determination of Total Phenolics

The determination of total phenolic content was performed 
using the Folin–Ciocalteu method with gallic acid as the 
standard. Gallic acid standard solutions were prepared at 
concentrations of 0.5–25 ppm. The extract solution was reacted 
with the Folin–Ciocalteu reagent, then 7% Na2CO3 solution 
was added and incubated for 2 hours at room temperature. 
Absorbance measurements were performed using a UV-
Vis spectrophotometer at a wavelength of 760 nm [25,26]. 
The analysis was performed in triplicate, and the results 
were expressed as mg of gallic acid equivalent per gram of 
extract (mg GAE/g), which allowed for accurate comparisons 
between samples [25,27].

2.5.	 Data Analysis

The measurement results were presented as mean values 
± standard deviation. Since the normality and homogeneity 
tests indicated non-normality, a nonparametric Kruskal–
Wallis test was used to analyze differences between groups, 
as it was more robust to violations of normality assumptions 
[28]. Furthermore, when significant differences were 
identified, the analysis was continued using the Mann–
Whitney test at a significance level of 5% (p<0.05). All 
statistical analyses were performed using SPSS software. 

3.	 Results and discussion

Sample preparation and extraction of crystal guava fruit 
pulp were essential initial steps for obtaining high-quality 
extracts that are ready for further analysis. This stage 
was crucial because the quality of the extract was largely 
determined by the selection of raw materials, the initial sample 
treatment, and the extraction method employed [29]. Crystal 
guava fruits were selected based on differences in color 
and size as indicators of ripeness, which were important in 
ensuring optimal extraction of bioactive compounds [30]. The 
fruits were categorized into different ripeness levels based 
on observable morphological characteristics, particularly 
variations in skin color and flesh texture. Changes in skin 
color from green to yellow or yellow-green were commonly 
recognized as visual indicators of ripeness in guavas [31]. 
These indicators were widely used in horticultural assessment 
as practical markers of ripening. Classification was conducted 
consistently across all samples to ensure uniform treatment 
and to evaluate potential differences in bioactive compound 
content during fruit maturation. After washing and separation 
of fruit parts, the samples were dried to reduce moisture 
content and to prevent chemical changes that could affect 
the stability of bioactive compounds. This drying stage was 
reported to play an important role in maintaining the stability 
of dried materials and influencing the content of phenolic 
compounds and flavonoids, with fruit ripeness and solvent 
polarity being considered determining factors in extraction 
efficiency [29,30].

The dried material was then ground into a powder to 
increase the surface area of contact with the solvent during the 
extraction process. Extraction was carried out using methanol 
as the solvent, which was known to yield a concentrated extract 
with a specific yield. This yield value was used as an initial 
indicator of extraction efficiency and provides a quantitative 
description of the proportion of dissolved components 
extracted from guava fruit pulp [32]. The extracted material 
was then analyzed to determine the content of phenolic 
compounds and total flavonoids, as well as to evaluate its 
bioactive potential, including antioxidant activity and other 
chemical components beneficial to health [33,34]. The yield 
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calculation results are shown in Table 1.
Table 1 showed that the extraction of crystal guava pulp 

using 90% methanol resulted in a yield of 8.08%. This value 
indicated that the proportion of compounds extracted, which 
were likely polar in nature and soluble in methanol, was 
relatively low. The 90% methanol solvent was recognized as 
an effective polar solvent for extracting bioactive compounds, 
particularly those with polar to semi-polar characteristics 
[21,35]. The percentage yield reflected the total amount of 
compounds successfully extracted from the plant material. The 
yield was influenced by the type of solvent and its polarity, as 
each solvent possessed a different capacity to dissolve specific 
chemical components. The next analysis was the measurement 
of the quercetin standard solution. 

Based on Figure 1, the quercetin standard curve showed 
an excellent linear relationship between concentration and 
absorbance with the regression equation y = 0.004x + 0.0509 
and a coefficient of determination (R² = 0.9917). This value 
indicated that the method employed had a high degree of 
linearity and was suitable for determining the total flavonoid 
content in extract samples. The quercetin standard curve was 
used as a basis for determining the total flavonoid content in 

crystal guava fruit extract samples. 
The relationship between quercetin concentration and 

absorbance values measured with a UV–Vis spectrophotometer 
was necessary to obtain a regression equation, which was 
subsequently used to calculate total flavonoid content as 
quercetin equivalents. Flavonoid content was determined 
using spectrophotometry. Determining flavonoid content 
by spectrophotometry allows for effective identification of 
variations in nutritional content and provides insight into 
the chemical properties of natural materials. This study 
was in line with previous research showing that UV-Vis 
spectrophotometry on extracts has been proven effective 
for determining total flavonoid content with high precision 
[36,37]. Figure 2 presents a comparison of total flavonoid 
content in crystal guava fruit extract from three different 
maturity levels, indicated by differences in fruit skin color. 
This presentation aims to illustrate variation in total flavonoid 
content and to identify significant differences between samples 
using nonparametric statistical analysis.

The highest total flavonoid content was found in sample 
3 (greenish-white crystal guava flesh), followed by sample 1 
(bright green), while the lowest content was found in sample 

Methanol 
Extract

Weight of 
Simplisia (g)

Weight of 
Extract (g)

Yield
(%)

Organoleptic

90% 250 g 20.2 g 8.08% The extract was not too thick, dark brown in 
color, slightly sticky, and has a pungent odor.

Table 1. Yield of methanol extract from crystal guava fruit pulp

y = 0,004x + 0,0509
R² = 0,9917
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Figure 1. Graph of absorbance measurements of quercetin standard solutions
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2 (whitish-green) at 130.9 mg QE/g extract, 93.3 mg QE/g 
extract, and 185.9 mg QE/g extract, respectively (Fig. 2). The 
differences in letters for each sample indicate statistically 
significant differences (p<0.05), suggesting that fruit ripeness 
affects the total flavonoid content in crystal guava fruit flesh. 
Previous studies have shown that flavonoid and phenolic 
compound content can vary with fruit ripeness, demonstrating 
that biological processes during ripening phase affect 
nutritional quality and antioxidant activity [38,39].

The standard curve of gallic acid (Fig. 3) illustrates the 
relationship between gallic acid concentration and absorbance 
values measured using a UV–Vis spectrophotometer, which 

subsequently served as the basis for calculating total phenolic 
content as gallic acid equivalents. The use of a UV-Vis 
spectrophotometer to determine absorbance values as a basis 
for calculating total phenolic content was supported by the 
literature, which showed that this method is the standard 
for phenolic content determination [40,41]. The relationship 
between gallic acid concentration and absorbance value 
guides the determination of the phenolic concentration in fruit 
extracts, thereby ensuring the accuracy of test results [40,42].

The standard curve of gallic acid shows a strong linear 
relationship between concentration and absorbance with the 
regression equation y = 0.0135x + 0.1871 and a coefficient 

Figure 2. The total flavonoid content in crystal guava fruit extract. Sample 1: 
bright green crystal guava fruit flesh; Sample 2: whitish-green crystal guava fruit 

flesh; Sample 3: evenly white-green crystal guava fruit flesh.
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Figure 3. Graph of the absorbance results of the standard curve of gallic acid.
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of determination (R² = 0.984, Fig. 3). These values indicate 
that the method used has good linearity and is suitable for 
determining the total phenolic content in crystal guava fruit 
extract samples. Further analysis was carried out by calculating 
the total phenolic content. Figure 4 presents a comparison 
of total phenolic content in crystal guava fruit extract from 
three different maturity levels, marked by variations in fruit 
skin color. This data presentation aims to show the pattern of 
changes in total phenolic content and to identify differences 
between samples based on statistical analysis. 

The highest total phenolic content was found in sample 
3 (greenish-white crystal guava flesh), followed by sample 
2 (greenish-white) and sample 1 (bright green, Fig. 4). The 
differences in values and different letter markings indicate 
statistically significant differences (p<0.05), suggesting 
that fruit ripeness affects the total phenolic content in 
crystal guava fruit flesh. Previous studies have shown that 
the pharmacokinetics of bioactive compounds, including 
flavonoids, differ at each ripeness level, which can be 
explained through a spectrophotometric approach to measure 
flavonoids and phenolic compounds [38,43].

Table 2 and Table 3 present the results of nonparametric 
statistical analyses evaluating differences in total flavonoid 
and phenolic content in crystal guava fruit extracts at three 
maturity levels. The Kruskal–Wallis test was used to identify 
overall differences between groups, and the Mann–Whitney 
test was used as a follow-up analysis to determine differences 
between sample pairs. These nonparametric statistical tests 
were chosen because the data were not normally distributed, 

as is often the case in the analysis of bioactive compounds 
such as flavonoids and phenolics, which are influenced by 
genetic factors and environmental conditions during fruit 
growth [44,45].

Based on the Kruskal–Wallis test results, the flavonoid 
and total phenolic content showed significant differences 
between samples (p=0.025). The Mann–Whitney test further 
showed that each sample had significantly different values, 
with the highest levels of flavonoids and total phenolics found 
in sample 3, followed by samples 1 and 2, confirming that 
differences in fruit ripeness affect the content of bioactive 
compounds in crystal guava fruit flesh. Flavonoids often show 
the highest concentration in unripe fruit and can decrease as the 
fruit ripens [46,47]. These findings confirm that fruit ripeness 
significantly affects the bioactive compound content in crystal 
guava fruit flesh, similar to previous studies indicating that 
the phenolic and flavonoid content in various types of fruit 
decreases with ripeness [48,49].

Figure 4. The total phenolic content in the crystal guava 
fruit flesh. Sample 1: crystal guava fruit flesh with bright 

green color; Sample 2: crystal guava fruit flesh with 
whitish green color; Sample 3: crystal guava fruit flesh 

with uniform white-green color

Content Sample Mean±SD

Flavonoids 1 13±0.0006b

2 9±0.002a

3 19±0.0006c

Phenolics 1 20±0.0006a

2 21±0.0006b

3 34±0.0006c

Table 3. Whitney test for total flavonoid content in 
crystal guava fruit pulp

Results Flavonoids Phenolics

Chi-Square 7.385 7.385

df 2 2

Asymp. Sig. 0.025 0.025

Description Significantly 
different

Significantly 
different

Table 2. Kruskal-Wallis test of flavonoid and total 
phenolic content in crystal guava fruit flesh

Description. Sample 1: bright green crystal guava flesh; 
sample 2: whitish green crystal guava flesh; sample 3: evenly 
white green crystal guava flesh. The same letters indicate no 
significant difference between groups based on the Mann-
Whitney test.
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4. Conclusion

The results showed that the highest total flavonoid content 
was found in sample 3 (greenish-white crystal guava flesh), 
followed by sample 1 (bright green). In contrast, the lowest 
content was found in sample 2 (greenish-white). The highest 
total phenolic content was found in sample 3, followed by 
sample 2 and sample 1 at 198.5 mg GAE/g extract, 210.4 mg 
GAE/g extract, and 345.0 mg GAE/g extract, respectively. 
Statistical analysis showed significant differences (p<0.05) in 
total phenolic and flavonoid content between extract groups. 
These findings indicate that crystal guava fruit extract has 
significant variation in phenolic and flavonoid compound 
content, making it a potential subject for further study in the 
context of food-based bioactive compound utilization.

Acknowledgements

We are deeply indebted to the many stakeholders, including 
students and the community of the sampled locations, whom 
have contributed to the survey and collection of data.

References

[1.]	 Kumar S, Pandey AK. Chemistry and Biological Activities of 
Flavonoids: An Overview. Lu KP, Sastre J, editors. The Scientific 
World Journal. 2013 Jan 29;2013(1). doi:10.1155/2013/162750

[2.]	 Sayago-Ayerdi S, García-Martínez DL, Ramírez-
Castillo AC, Ramírez-Concepción HR, Viuda-Martos 
M. Tropical Fruits and Their Co-Products as Bioactive 
Compounds and Their Health Effects: A Review. Foods. 
2021 Aug 22;10(8):1952. doi:10.3390/foods10081952

[3.]	 Islam A, Khalil I, Islam N, Moniruzzaman M, Mottalib 
A, Sulaiman SA, Gan SH. Physicochemical and 
antioxidant properties of Bangladeshi honeys stored for 
more than one year. BMC Complement Altern Med. 
2012 Dec 8;12(1):177. doi:10.1186/1472-6882-12-177

[4.]	 Maisuthisakul P, Pasuk S, Ritthiruangdej P. Relationship 
between antioxidant properties and chemical composition of 
some Thai plants. Journal of Food Composition and Analysis. 
2008 May;21(3):229–40. doi:10.1016/j.jfca.2007.11.005

[5.]	 Naseer S, Hussain S, Naeem N, Pervaiz M, Rahman 
M. The phytochemistry and medicinal value of 
Psidium guajava (guava). Clinical Phytoscience. 2018 
Dec 12;4(1):32. doi:10.1186/s40816-018-0093-8

[6.]	 Díaz-de-Cerio E, Verardo V, Gómez-Caravaca A, Fernández-
Gutiérrez A, Segura-Carretero A. Exploratory Characterization 
of Phenolic Compounds with Demonstrated Anti-Diabetic 
Activity in Guava Leaves at Different Oxidation States. Int J 
Mol Sci. 2016 May 11;17(5):699. doi:10.3390/ijms17050699

[7.]	 Hartati R, Nadifan HI, Fidrianny I. Crystal Guava ( Psidium 
guajava L. “Crystal”): Evaluation of In Vitro Antioxidant 
Capacities and Phytochemical Content. The Scientific World 
Journal. 2020 Sep 1;2020:1–7. doi:10.1155/2020/9413727

[8.]	 Camarena-Tello J, Martínez-Flores H, Garnica-Romo Ma, 
Padilla-Ramírez J, Saavedra-Molina A, Alvarez-Cortes O, 
Bartolomé-Camacho M, Rodiles-López J. Quantification of 
Phenolic Compounds and In Vitro Radical Scavenging Abilities 
with Leaf Extracts from Two Varieties of Psidium guajava L. 
Antioxidants. 2018 Feb 27;7(3):34. doi:10.3390/antiox7030034

[9.]	 Ooi TC, Ahmad Munawar M, Mohd Rosli NH, Abdul Malek 
SNA, Rosli H, Ibrahim FW, Azmi N, Haron H, Sharif R, Shahar 
S, Rajab NF. Neuroprotection of Tropical Fruit Juice Mixture via 
the Reduction of iNOS Expression and CRH Level in β-Amyloid-
Induced Rats Model of Alzheimer’s Disease. De la Puerta 
R, editor. Evidence-Based Complementary and Alternative 
Medicine. 2020 Jan 15;2020(1). doi:10.1155/2020/5126457

[10.]	Rafiquzzaman Md, Hossain MA, Dwip RR, Jahan M, Hasan 
SMK. Freeze-Dried Instant Juice Powders From Guava, 
Amla, and Jamun: Evaluation of Physicochemical Properties, 
Bioactive Compounds, and Consumer Acceptance. Food 
Sci Nutr. 2025 Jun 12;13(6). doi:10.1002/fsn3.70374

[11.]	Nuur Hanifah H, Saepudin S, Octaviani A. Pengaruh Perbedaan 
Metode Ekstraksi Terhadap Kadar Senyawa Bioaktif Ekstrak 
Daun Sirih Hutan Piper aduncum L. Jurnal Ilmiah Ecosystem. 
2025 Aug 31;25(2):459–75. doi:10.35965/eco.v25i2.6327

[12.]	Panche AN, Diwan AD, Chandra SR. Flavonoids: an overview. 
J Nutr Sci. 2016 Dec 29;5:e47. doi:10.1017/jns.2016.41

[13.]	Orsavová J, Sytařová I, Mlček J, Mišurcová L. Phenolic 
Compounds, Vitamins C and E and Antioxidant Activity 
of Edible Honeysuckle Berries (Lonicera caerulea L. var. 
kamtschatica Pojark) in Relation to Their Origin. Antioxidants. 
2022 Feb 21;11(2):433. doi:10.3390/antiox11020433

[14.]	Ozay C, Mammadov R. Screening of some biological 
activities of Alyssum fulvescens var. fulvescens 
known as ege madwort. Acta Biol Hung. 2017 
Sep;68(3):310–20. doi:10.1556/018.68.2017.3.8

[15.]	Loucif K, Benabdallah H, Benchikh F, Mehlous S, Souici C Ben, 
Amira S. Total Phenolic Contents, DPPH Radical Scavenging 
and β-Carotene Bleaching Activities of Aqueous Extract from 
Ammoides atlantica. Journal of Drug Delivery and Therapeutics. 
2020 Jun 30;10(3-s):196–8. doi:10.22270/jddt.v10i3-s.4151

[16.]	NURHASNAWATI H, SUNDU R, SUKMAWATI 
A. Study of Curcuma diversity from Central Java, 
Indonesia for sunscreen and antioxidant activity based 
on quantitative phytochemical analysis. Biodiversitas. 
2024 Jan 17;24(12). doi:10.13057/biodiv/d241249

[17.]	Kumari P, Mankar A, Karuna K, Homa F, Ilahy R, Siddiqui MW. 
Assessment of bioactive compounds, antioxidant potential, and 
enzymatic activity in different guava ( Psidium guajava ) cultivars. 
Crop Sci. 2024 May 25;64(3):1802–13. doi:10.1002/csc2.21223

[18.]	Aryal S, Baniya MK, Danekhu K, Kunwar P, Gurung R, 
Koirala N. Total Phenolic Content, Flavonoid Content and 
Antioxidant Potential of Wild Vegetables from Western Nepal. 
Plants. 2019 Apr 11;8(4):96. doi:10.3390/plants8040096

[19.]	Thouri A, Chahdoura H, El Arem A, Omri Hichri A, Ben Hassin 
R, Achour L. Effect of solvents extraction on phytochemical 
components and biological activities of Tunisian date seeds 
(var. Korkobbi and Arechti). BMC Complement Altern Med. 
2017 Dec 4;17(1):248. doi:10.1186/s12906-017-1751-y

http://doi.org/10.5614/3bio.2026.8.2.6
https://doi.org/10.1155/2013/162750
https://doi.org/10.3390/foods10081952
https://doi.org/10.1186/1472-6882-12-177
https://doi.org/10.1016/j.jfca.2007.11.005
https://doi.org/10.1186/s40816-018-0093-8
https://doi.org/10.3390/ijms17050699
https://doi.org/10.1155/2020/9413727
https://doi.org/10.3390/antiox7030034 
https://doi.org/10.1155/2020/5126457
https://doi.org/10.1002/fsn3.70374
https://doi.org/10.35965/eco.v25i2.6327 
https://doi.org/10.3390/antiox11020433
https://doi.org/10.1556/018.68.2017.3.8 
https://doi.org/10.22270/jddt.v10i3-s.4151
https://doi.org/10.13057/biodiv/d241249 
https://doi.org/10.1002/csc2.21223
https://doi.org/10.3390/plants8040096 
https://doi.org/10.1186/s12906-017-1751-y 


3Bio Journal of Biological Science, Technology and Management 8(2): 107-115 Ulmillah et al. 

DOI: 10.5614/3bio.2026.8.2.6114

[20.]	García YM, Ramos ALCC, de Oliveira Júnior AH, de 
Paula ACCFF, de Melo AC, Andrino MA, Silva MR, 
Augusti R, de Araújo RLB, de Lemos EEP, Melo JOF. 
Physicochemical Characterization and Paper Spray Mass 
Spectrometry Analysis of Myrciaria Floribunda (H. 
West ex Willd.) O. Berg Accessions. Molecules. 2021 
Nov 27;26(23):7206. doi:10.3390/molecules26237206

[21.]	Majhi R, Maharjan R, Shrestha M, Mali A, Basnet A, Baral 
M, Duwal R, Manandhar R, Rajbhandari P. Effect of altitude 
and solvent on Psidium guajava Linn. leaves extracts: 
phytochemical analysis, antioxidant, cytotoxicity and 
antimicrobial activity against food spoilage microbes. BMC 
Chem. 2023 Apr 13;17(1):36. doi:10.1186/s13065-023-00948-9

[22.]	de Carvalho LS, Meccatti-Domiciano VM, da Silva 
LRD, Marcucci MC, Carvalho CAT, Abu Hasna A, de 
Oliveira LD. Psidium guajava L. hydroethanolic extract as 
endodontic irrigant: phytochemical analysis, antioxidant 
activity, antimicrobial action and biocompatibility. 
PeerJ. 2025 Apr 14;13:e19301. doi:10.7717/peerj.19301

[23.]	Pereira GA, Chaves DS de A, Silva TM e, Motta RE de A, 
Silva ABR da, Patricio TC da C, Fernandes AJB, Coelho S de 
M de O, Ożarowski M, Cid YP, Karpiński TM. Antimicrobial 
Activity of Psidium guajava Aqueous Extract against Sensitive 
and Resistant Bacterial Strains. Microorganisms. 2023 
Jul 10;11(7):1784. doi:10.3390/microorganisms11071784

[24.]	Sembiring EN, Elya B, Sauriasari R. Phytochemical 
Screening, Total Flavonoid and Total Phenolic 
Content and Antioxidant Activity of Different Parts of 
Caesalpinia bonduc (L.) Roxb. Pharmacognosy Journal. 
2017 Nov 26;10(1):123–7. doi:10.5530/pj.2018.1.22

[25.]	Phuyal N, Jha PK, Raturi PP, Rajbhandary S. Total Phenolic, 
Flavonoid  Contents, and Antioxidant   Activities of  Fruit, Seed, and 
Bark Extracts of Zanthoxylum armatum DC. The Scientific World 
Journal. 2020 Mar 16;2020:1–7. doi:10.1155/2020/8780704

[26.]	Maneechai S, Pikulthong V. Total Phenolic Contents 
and Free Radical Scavenging Activity of Guaiacum 
officinale L. Extracts. Pharmacognosy Journal. 2017 
Oct 10;9(6):929–31. doi:10.5530/pj.2017.6.145

[27.]	Khalid S, Alia A, Pn S, Rather MA, Sheikh MA. Evaluation of in 
Vitro Antioxidant Activity and Estimation of Total Phenol and 
Flavonoid Content of Ethanolic Leaf Extract of Iris Kashmiriana. 
Asian Journal of Pharmaceutical and Clinical Research. 2017 
Aug 1;10(8):309. doi:10.22159/ajpcr.2017.v10i8.18268

[28.]	Nwobi F, Akanno F. Power comparison of ANOVA 
and Kruskal‒Wallis tests when error assumptions 
are violated. Advances in Methodology and 
Statistics. 2021 Jul 13;18(2). doi:10.51936/ltgt2135

[29.]	Zhang QW, Lin LG, Ye WC. Techniques for extraction and 
isolation of natural products: a comprehensive review. Chin 
Med. 2018 Dec 17;13(1):20. doi:10.1186/s13020-018-0177-x

[30.]	Raj AJ, Biswakarma S, Pala NA, Shukla G, Vineeta, Kumar 
M, Chakravarty S, Bussmann RW. Indigenous uses of 
ethnomedicinal plants among forest-dependent communities 
of Northern Bengal, India. J Ethnobiol Ethnomed. 
2018 Dec 26;14(1):8. doi:10.1186/s13002-018-0208-9

[31.]	Jacomino AP, de Luca Sarantopoulos CIG, Sigrist JMM, 
Kluge RA, Minami K. Sensorial Characteristics of “Kumagai” 
Guavas Submitted to Passive Modified Atmosphere in 

Plastic Packages. Journal of Plastic Film and Sheeting. 2001 
Jan 1;17(1):6–21. doi:10.1106/R06Q-QRR9-BMPJ-6Y9Y

[32.]	Dahmani K, Houdeib JB, Zouambi A, Bendeddouche 
B, Fernández-Muiño M, Osés SM, Teresa Sancho 
M. Quality Attributes of Local and Imported Honeys 
Commercialized in Algeria. J Apic Sci. 2020 
Dec 1;64(2):251–62. doi:10.2478/jas-2020-0019

[33.]	Evi Marlina, Naelaz Zukhruf Wakhidatul Kiromah, Titi 
Pudji Rahayu. Formulasi Sediaan Antioksidan Facial Wash 
Ekstrak Metanol Daun Ganitri (Elaeocarpus ganitrus Roxb.) 
dengan Variasi Sodium Lauril Sulfat sebagai Surfaktan. 
Jurnal Ilmiah Manuntung: Sains Farmasi Dan Kesehatan. 
2022 May 31;8(1):181–90. doi:10.51352/jim.v8i1.599

[34.]	Fauzi NI, Herawati IE, Hadisoebroto G. Kadar Fenolik 
Total, Kadar Flavonoid, dan Aktivitas Antioksidan Dari 
Ekstrak Kulit Buah Nanas (Ananas comosus (L.) Merr.) 
Varietas Pemalang. Jurnal Mandala Pharmacon Indonesia. 
2023 Dec 27;9(2):492–500. doi:10.35311/jmpi.v9i2.413

[35.]	Kumar M, Tomar M, Amarowicz R, Saurabh V, Nair MS, 
Maheshwari C, Sasi M, Prajapati U, Hasan M, Singh S, 
Changan S, Prajapat RK, Berwal MK, Satankar V. Guava 
(Psidium guajava L.) Leaves: Nutritional Composition, 
Phytochemical Profile, and Health-Promoting Bioactivities. 
Foods. 2021 Apr 1;10(4):752. doi:10.3390/foods10040752

[36.]	Nurinnafi’a AMU, Artini KS, Permatasari DAI. Total 
Flavonoid Content of Lemongrass Leaf (Cymbogoncitratus 
(DC.) Stapf) Extract and Antioxidant Activity with Frap. 
Journal of Fundamental and Applied Pharmaceutical Science. 
2022 Aug 31;3(1):progress. doi:10.18196/jfaps.v3i1.15556

[37.]	Fatmawati A, Sucianingsih D, Kurniawati R, Abdurrahman 
M. Microscopic Identification and Determination of 
Total Flavonoid Content of Moringa Leaves Extract and 
Ethyl Acetate Fraction (Moringa oleifera L.). Indonesian 
Journal of Pharmaceutical Science and Technology. 
2022 Jan 5;1:66. doi:10.24198/ijpst.v1i1.36337

[38.]	Jannah S, Indrawati F, Lestari G. Analisis Kadar Flavonoid Ekstrak 
Etanol Kulit Pepaya California (Carica papaya  L.) Menggunakan 
Spektrofotometri UV-VIS. JFM (Jurnal Farmasi Malahayati). 
2025 Jan 22;8(1):158–67. doi:10.33024/jfm.v8i1.18584

[39.]	Najmah N, Fitria R, Kurniawati E. Skrining Fitokimia, Total 
Flavonoid dan Fenolik Daun Sereh Wangi (Cymbopogon nardus 
(L.) Rendle). Jurnal Crystal : Publikasi Penelitian Kimia dan 
Terapannya. 2023 Mar 31;5(1):62–70. doi:10.36526/jc.v5i1.2642

[40.]	Fitria F, Lukis PA, Katharine JA. Analisa Kadar Total Flavonoid 
dan Fenolik Daun Mangkokan (Nothopanax scutellarium) 
Menggunakan Metode Ekstraksi Hidrotermal. Jurnal Farmasi 
Udayana. 2025 Aug 30. doi:10.24843/JFU.v14.i01.p03

[41.]	Wahyuningtiastuti A, Bulu ATI, Priamsari MR, Solichah 
AI. Studi Fitokimia Kulit Nanas: Pengaruh Metode 
Pengeringan terhadap Kandungan Flavonoid Ekstrak 
Etanol. Jurnal Farmasi & Sains Indonesia. 2025 Jun 
20;8(1):188–95. doi:10.52216/jfsi.vol8no1p188-195

[42.]	Fendri STJ, Rahim F, Puspita T, Ferilda S. Formulasi dan 
Uji Aktivitas Antioksidan Handbody Lotion dari Ekstrak 
Etanol Buah Rotan (Calamus sp). Jurnal Kesehatan Saintika 
Meditory. 2025 Aug 23;8(1):395. doi:10.30633/jsm.v8i1.3199

http://doi.org/10.5614/3bio.2026.8.2.6
https://doi.org/10.3390/molecules26237206 
https://doi.org/10.1186/s13065-023-00948-9
https://doi.org/10.7717/peerj.19301 
https://doi.org/10.3390/microorganisms11071784 
https://doi.org/10.5530/pj.2018.1.22
https://doi.org/10.1155/2020/8780704 
https://doi.org/10.5530/pj.2017.6.145 
https://doi.org/10.22159/ajpcr.2017.v10i8.18268
https://doi.org/10.51936/ltgt2135 
https://doi.org/10.1186/s13020-018-0177-x 
https://doi.org/10.1186/s13002-018-0208-9 
https://doi.org/10.1106/R06Q-QRR9-BMPJ-6Y9Y 
https://doi.org/10.2478/jas-2020-0019
https://doi.org/10.51352/jim.v8i1.599 
https://doi.org/10.35311/jmpi.v9i2.413 
https://doi.org/10.3390/foods10040752 
https://doi.org/10.18196/jfaps.v3i1.15556 
https://doi.org/10.24198/ijpst.v1i1.36337
https://doi.org/10.33024/jfm.v8i1.18584 
https://doi.org/10.36526/jc.v5i1.2642 
https://doi.org/10.24843/JFU.v14.i01.p03
https://doi.org/10.52216/jfsi.vol8no1p188-195 
https://doi.org/10.30633/jsm.v8i1.3199 


3Bio Journal of Biological Science, Technology and Management 8(2): 107-115 Ulmillah et al. 

DOI: 10.5614/3bio.2026.8.2.6115

[43.]	Baturante N, Khadijah K, Tahar M. Penentuan Total 
Flavonoid dan Total Fenolik Ekstrak Metanol Daun 
Gofasa (Vitex cofassus) dengan Metode Spektrofotometer 
UV-Vis. SAINTIFIK@: Jurnal Pendidikan MIPA. 
2024 Jan 9;8(2). doi:10.33387/saintifik.v8i2.7333

[44.]	Rodríguez JC, Gómez D, Pacetti D, Núñez O, Gagliardi R, Frega 
NG, Ojeda ML, Loizzo MR, Tundis R, Lucci P. Effects of the Fruit 
Ripening Stage on Antioxidant Capacity, Total Phenolics, and 
Polyphenolic Composition of Crude Palm Oil from Interspecific 
Hybrid Elaeis oleifera × Elaeis guineensis. J Agric Food 
Chem. 2016 Feb 3;64(4):852–9. doi:10.1021/acs.jafc.5b04990

[45.]	Samaniego I, Brito B, Viera W, Cabrera A, Llerena W, 
Kannangara T, Vilcacundo R, Angós I, Carrillo W. Influence 
of the Maturity Stage on the Phytochemical Composition 
and the Antioxidant Activity of Four Andean Blackberry 
Cultivars (Rubus glaucus Benth) from Ecuador. Plants. 
2020 Aug 13;9(8):1027. doi:10.3390/plants9081027

[46.]	Zou S, Gao P, Jia T, Huang H. Physicochemical Characteristics 
and Nutritional Composition during Fruit Ripening of 
Akebia trifoliata (Lardizabalaceae). Horticulturae. 2022 
Apr 13;8(4):326. doi:10.3390/horticulturae8040326

[47.]	Reginio FC, Qin W, Ketnawa S, Ogawa Y. Bio-properties of Saba 
banana (Musa ‘saba’, ABB Group): Influence of maturity and 
changes during simulated in vitro gastrointestinal digestion. Sci 
Rep. 2020 Apr 21;10(1):6701. doi:10.1038/s41598-020-63501-x

[48.]	Chang X, Lu Y, Lin Z, Qiu J, Guo X, Pan J, Abbasi AM. Impact 
of Leaf Development Stages on Polyphenolics Profile and 
Antioxidant Activity in Clausena lansium (Lour.) Skeels. Biomed 
Res Int. 2018 Jun 6;2018:1–8. doi:10.1155/2018/7093691

[49.]	Saini MK, Capalash N, Varghese E, Kaur C, Singh SP. 
A Targeted Metabolomics Approach to Study Secondary 
Metabolites and Antioxidant Activity in ‘Kinnow 
Mandarin’ during Advanced Fruit Maturity. Foods. 
2022 May 13;11(10):1410. doi:10.3390/foods11101410

http://doi.org/10.5614/3bio.2026.8.2.6
https://doi.org/10.33387/saintifik.v8i2.7333 
https://doi.org/10.1021/acs.jafc.5b04990 
https://doi.org/10.3390/plants9081027
https://doi.org/10.3390/horticulturae8040326 
https://doi.org/10.1038/s41598-020-63501-x 
https://doi.org/10.1155/2018/7093691
https://doi.org/10.3390/foods11101410 

