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Abstract

Purpose:

Fig, also known as Yingri fruit, is a deciduous shrub in the mulberry family. Its branches are thick and
thick, and its leaves are broad and dense. There are various active substances in its leaves, including phenolic
compounds that have good antibacterial activity. Its extract solution can be used as a good plant-based
antibacterial preservative and antioxidant. The aim of this experiment is to explore the optimal extraction
parameters for phenolic compounds in fig leaves of different varieties, determine the types and contents of
phenolic compounds in fig leaves, evaluate the antioxidant activity of fig leaves at different stages and
varieties, and investigate the antibacterial effect of fig leaf extracts.

Method:

This experiment mainly focuses on the leaves of fig varieties such as "Jin Zao", "California Black",
"Baiya", "Bordeaux", "Qing Pi", and "Melia"; Select fig leaves from June to October as experimental
materials; By analyzing the results of single factor experiments and combining them with orthogonal
experiments, the optimal extraction parameters for phenolic compounds from different varieties of fig leaves
were obtained; Using ultra-high performance liquid chromatography tandem mass spectrometry (UHPLC-
QE) to detect phenolic compounds in fig leaves of different varieties; The antioxidant activity of fig leaf
extracts from different periods and varieties was determined by indicators such as DPPH radical scavenging
rate, ABTS radical scavenging ability, and Fe3+total reducing ability; Using the filter paper diffusion method,
the antibacterial effect of fig leaf extract on Escherichia coli, Staphylococcus aureus, and Bacillus subtilis
was investigated by measuring the diameter of the antibacterial zone. To further investigate the antibacterial
stability of fig leaf extract solution, this experiment used fig leaf extracts of different treatment times,
concentrations, temperatures, pH values, UV irradiation times, storage times, and varieties to test their
antibacterial effects on the three tested bacteria.

Result:

1. By combining single factor experiments with orthogonal experiments, the optimal extraction
parameters for phenolic compounds in fig leaves of different varieties can be obtained. The results show that
the "Jin Zao" material to liquid ratio is 1:7.5 (g/ml), ethanol volume fraction is 50%, extraction time is 55
minutes, and extraction temperature is 60 C; California Black "material to liquid ratio of 1:10 (g/ml),
ethanol volume fraction of 40%, extraction time of 45 minutes, and extraction temperature of 50 “C; The

material to liquid ratio of "Baiya" is 1:7.5 (g/ml), the volume fraction of ethanol is 50%, the extraction time



is 45 minutes, and the extraction temperature is 55 °C; Bordeaux "material to liquid ratio of 1:7.5 (g/ml),
ethanol volume fraction of 50%, extraction time of 55 minutes, and extraction temperature of 45 “C; The
ratio of "Qing Pi" material to liquid is 1:7.5 (g/ml), the volume fraction of ethanol is 40%, the extraction time
is 50 minutes, and the extraction temperature is 50 ‘C; The "Melia" material to liquid ratio is 1:7.5 (g/ml),
the extraction solvent concentration is 40% ethanol by volume, the extraction time is 55 minutes, and the
extraction temperature is 55 ‘C. According to the above conditions, extract solutions of fig leaves from
different periods and varieties were prepared, and it was found that the content of phenolic compounds in
"Baiya" and "Qing Pi" fig leaves reached its highest in October, at 1.781mg/g and 1.705mg/g, respectively;
The content of phenolic compounds in fig leaves of "Jin Zao", "Melia", and "Bordeaux" reached its highest
level in September, at 1.648mg/g, 1.743mg/g, and 1.648mg/g, respectively; The content of phenolic
compounds in the leaves of California black figs was highest in August, at 1.418mg/g.

2. The active ingredients in fig leaf extract were investigated by ultra-high performance liquid
chromatography tandem mass spectrometry. The detection results showed that the extract contained 30
phenolic compounds, among which caffeic acid, catechins, quercetin 3-O-glucoside, benzoic acid, and
kaempferol-3-O-glucoside had higher contents. The content of phenolic compounds in fig leaves of different
varieties varied.

3. By measuring the DPPH free radical scavenging rate, ABTS antioxidant activity, and Fe3'total
reduction ability of fig leaf extract solutions from different periods and varieties, the antioxidant activity
ability was determined, and the comprehensive antioxidant capacity of fig leaf extracts from different
varieties was calculated. The results showed that the extract of fig leaves had strong antioxidant activity,
and the period of strong antioxidant activity was mainly concentrated from August to October. This was
positively correlated with the changes in the content of phenolic compounds in the leaves, and the antioxidant
capacity of fig leaves from different varieties also varied. The comprehensive antioxidant capacity was:
"Baiya">"Melia">"Qing Pi">"Bordeaux">"Jin Zao">"California Black". The strongest comprehensive
antioxidant capacity of "Baiya" DPPH free radical scavenging is 53.6%, ABTS antioxidant capacity is
5.14mmol/g, and Fe3*total reduction capacity is 5.68mmol/g, with the most obvious antioxidant capacity in
October.

4. Fig leaf extract has the effect of inhibiting bacterial growth, with a minimum inhibitory concentration
of 1265.3ug/mL for Escherichia coli, 344.4ug/mL for Staphylococcus aureus, and 172.3ug/mL for Bacillus
subtilis; The test bacteria without extraction medium showed a significant growth trend during 6-8 hours,
while the growth of the test bacteria in the medium containing extraction medium remained basically
unchanged, indicating that the extract stably exerted antibacterial effects during bacterial growth; After being
treated with various factors such as temperature, pH value, UV irradiation time, storage time, and variety, the

extract was subjected to filter paper diffusion method to measure the diameter of the antibacterial zone. It
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was found that it had antibacterial effects on all three tested bacteria, and the antibacterial effect on Bacillus
subtilis was the most significant. However, there was no significant difference in the antibacterial effect of
different UV irradiation times on the three tested bacteria.

Conclusion:

The optimal extraction parameters for phenolic compounds in fig leaves of different varieties are
different, and the period with the highest content is mainly concentrated from August to October, which is
related to the growth process of the leaves. The extract contains a variety of phenolic compounds with varying
concentrations, which significantly affect its antioxidant activity and antibacterial effect. The results showed
that fig leaf extract can be used for the development of plant-based antioxidants and disinfectants. This study
provides certain technical support and experimental basis for the efficient utilization of fig leaves.

Key words: Fig leaves; Polyphenolic compounds; Optimization of extraction process; Antioxidant activity;

Antibacterial effect
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