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We investigated the anti-microbial activity of propolis against the pathogenic bacteria and fungi 
on ginseng. We selected six microbials that caused postharvest root rots in ginseng. Propolis 
extracts were prepared by using the ethanol extraction method. We seeded the bacteria and 
fungi related to ginseng disease on a specific culture medium, and treated it with propolis 
extracts by using the paper disc method. Propolis extracts indicate the anti-microbial activity 
against Paenibacillus polymyxa, Fusarium solani, Rhizoctonia solani AG-1 and Pythium 
ultimum. However, the anti-fungal activity of propolis is weak on Pseudomonas fluorescens 
subsp. Cellulosa and Colletotrichum gloeosporioides. As a result, the antimicrobial effects 
of propolis against microbial that prevent ginseng growth were confirmed. The antimicrobial 
effects are shown according to the concentration of propolis against root rot. The fungi also 
showed antibacterial effects in a dose-dependent manner.
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Introduction

Panax ginseng(ginseng) is a perennial herb of the family 
Araliaceae (Choi, 2008; Yun, 2001). The roots of ginseng 
have been used a health functional food. Various medicine and 
pharmacological effects of ginseng such as anti-cancer, anti-
circulatory shock effects, promotion of hematopoiesis and 
regulation of immune has been studied recently (Shin et al., 
2006; Sung et al., 2000; Tode et al., 1999; Yu et al., 2003). These 
functions are mostly derived from the saponin of a ginseng 
root (GuangLie et al., 2013; Wang et al., 2013). Due to these 
health functions of ginseng, the ginseng agriculture focused on 

increasing the saponin content and control of ginseng disease 
such as postharvest root rots. In particular, postharvest root rots 
has been a major concern for ginseng farmers.

Propolis is a resinous material produced by honeybee through 
mixing saliva and beeswax with a variety of trees and plants 
exudate. Honeybee uses the propolis to protect their hive 
(Burdock, 1998). Propolis contains many physiologically active 
substances such as flavonoids and phenolic compounds which 
is antioxidant, anti-inflammation, anti-tumor, and anti-microbial 
activities (Cavalaro et al., 2019; Duca et al., 2019; Jeong, 2004; 
Khayyal, 1993; Kim et al., 2018; Kunimasa et al., 2010; Sforcin, 
2000). It has also been used by the early civilization to cure 
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selected and tested in this study caused serious damage to 
ginseng farms.

Inoculation of the bacteria and fungi

To inoculate the microbial, we prepared a bacteria culture 
medium by adding 20 g potato dextrose agar medium (PDA, BD 
biosciences) to 1 L of distilled water. This culture medium was 
autoclaved for 15 min at 121℃ on 2 psi. After autoclave, the 
culture medium solidified on a 10x10 mm petri dish.

The bacteria and fungi inoculation method was different. 
Bacteria species were spread on to culture medium with spreader. 
Fungi species were inoculated onto center of culture medium 
with platinum loop. The period for bacteria culture was two days 
and while it took seven days for fungi.

Verification of the anti-microbial activity

To investigate the anti-microbial effects of propolis, we used 
the filter paper disc method. Paper disc was purchased from 
ADVANTEC (8 mm, JAPAN). The filter paper disc was placed 
on top of a bacteria-spread medium, and the propolis was 
dropped on the paper at 100 and 200 μg. In the case of the fungi, 
the filter paper disc was placed on the center where the fungi 
are inoculated, and the propolis was dropped on the paper at 50 
and 100 μg. An absolute EtOH was used as a solvent control for 
propolis extracts. We then confirmed the hollow for bacteria and 
the growth suppression for fungi culture.

Results and Discussion

Anti-bacterial effects of propolis

The anti-bacterial activity of propolis was observed in 
Paenibacillus polymyxa. The hollow appeared in Paenibacillus 
polymyxa on dose-dependent. This means 100 μg of propolis 
is sufficient for anti-bacterial activity. However, propolis does 
not have anti-bacterial activity for Pseudomonas fluorescens 
subsp. Cellulosa. Even though 200 μg of propolis will be used, 
it still has a very weak hollow, which means that propolis does 
not indicate an anti-microbial activity for for Pseudomonas 
fluorescens subsp. Cellulosa (Fig. 1).

wounds due to its functional properties. Especially, anti-microbial 
activity of propolis is widely known and, it is commonly used in 
the industry and medicine (El-Tayeb et al., 2019; Nazeri et al., 
2019; Przybylek and Karpinski, 2019). In agriculture and food 
industry, propolis also has been applied to plant growth and food 
preservation.

In this study, our data suggested that propolis, a honeybee 
product, could be possible to protect ginseng from the ginseng 
disease bacteria and fungi. Six species of bacteria and fungi 
were tested for anti-microbial activity of propolis. Propolis has 
anti-microbial activity for Paenibacillus polymyxa, Rhizoctonia 
solani AG-1, Fusarium solani and Pythium ultimum on dose-
dependent. However, Pseudomonas fluorescens subsp. Cellulosa 
and Colletotrichum gloeosporioides had not anti-microbial 
activity. Our results suggest that propolis can be used as a 
protection agent against ginseng disease bacteria during growth 
stage of ginseng.

Materials and Methods

Propolis extracts

To extract 1 kg of raw material propolis, 3.5 L of 80% ethanol 
was used. The extracted solution was filtered by using Whatman 
No. 2 Filter paper. After removing the impurities, extracted 
propolis was concentrated to 18%, and its total flavonoid content 
has 1%.

Bacteria and fungi selection

The microorganisms that were distributed at the Korean 
Agricultural Culture Collection (KACC) were Paenibacillus 
polymyxa (KACC 10098), Pseudomonas fluorescens subsp. 
cellulosa (KACC 10195), Fusarium solani (KACC 43387) 
and Pythium ultimum (KACC 40705) caused postharvest 
root rots. Rhizoctonia solani AG-1 (KACC 40101), Pythium 
ultimum (KACC 40705) and Colletotrichum gloeosporioides 
(KACC 40003) caused damping-off and bit ter rots 
respectively. Among the microbial, Paenibacillus polymyxa 
and Pseudomonas fluorescens subsp. Cellulosa were classified 
as bacteria. While Fusarium solani, Pythium ultimum, 
Rhizoctonia solani AG-1 and Colletotrichum gloeosporioides 
were classified as fungi. The six species of bacteria that were 
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Pythium ultimum until seven days. This means that anti-fungal 
activity of propolis can be maintained for a longer period of time.

In this study, we confirmed that anti-microbial activity causes 
ginseng disease bacteria and fungi. The growth of bacteria and 
fungi were inhibited by propolis on dose-dependent conditions. 
In addition, propolis activity can be kept over time, which 
means propolis is an excellent anti-microbial and fungal agent 
for ginseng cultivation. This will help the stable cultivation of 
ginseng, and eventually increase the benefit of ginseng farmers.
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Anti-fungal effects of propolis

In the case of fungi, propolis prevents its growth on dose-
dependent. As shown in Fig. 2, all fungi grow up in the ethanol 
treatment disc as a control. Especially, Rhizoctonia solani AG-1 
and Fusarium solani did not grow in the disc containing propolis. 
These results showed that propolis has anti-microbial activity 
both in bacteria and in fungi. The anti-fungi activity of propolis is 
100 μg. Despite that, propolis has a weak anti-microbial activity 
for Colletotriclum gloeosporioides.

We confirmed the anti-fungal activity of propolis on dose-
dependent manner. Further, we confirmed how long the anti-
fungal activity of propolis is. We seeded Pythium ultimum on the 
center of the medium and paper disc containing propolis set up 
around fungi. Then, we observed the growth of Pythium ultimum 
in seven days. As shown in Fig. 3, propolis inhibits growth of 

Fig. 1. The anti-bacterial effects of propolis for Paenibacillus 
polymyxa and Pseudomonas fluorescens subsp. cellulosa after the 
spread of bacteria and treated with propolis on top of filter paper disc 
on dose-dependent.

Fig. 2. Three samples of propolis that inhibit fungi growth using a propolis-treated paper disc on dose-dependent (50 μg and 100 μg). Each 
fungus was seeded on center of culture medium, than propolis extract was placed around the fungi seeding.

Fig 3. Maintenance of propolis activity wherein a Pythium ultimum 
was seeded on center of culture medium and propolis disc was set 
around the fungi. The duration of propolis activity was observed for 
seven days.



84       85

Int. J. Indust. Entomol. 
Vol. 39, No. (2), pp. 82-85 (2019)

Kunimasa K, Ahn MR, Kobayashi T, Eguchi R, Kumazawa S, Fujimori 

Y, et al. (2010) Brazilian Propolis Suppresses Angiogenesis by 

Inducing Apoptosis in Tube-Forming Endothelial Cells through 

Inactivation of Survival Signal ERK1/2. Evid Based Complement 

Alternat Med doi:10.1093/ecam/nep024.

Nazeri R, Ghaiour M, Abbasi S (2019) Evaluation of Antibacterial 

Effect of Propolis and its Application in Mouthwash Production. 

Front Dent 16, 1-12.

Przybyłek I, Karpiński TM (2019) Antibacterial Properties of Propolis. 

Molecules doi:10.3390/molecules24112047.

Sforcin JM (2000) Seasonal effect on Brazilian propolis anti-bacterial 

activity. J Ethnopharm 73, 243-249.

Shin HY, Jeong HJ, An HJ, Hong SH, Um JY, Shin TY (2006) The 

effect of Panax ginseng on forced immobility time & immune 

function in mice. Indian J Med Res 124, 199-206.

Sung J, Han KH, Zo JH, Park HJ, Kim CH, Oh BH (2000) Effects 

of red ginseng upon vascular endothelial function in patients with 

essential hypertension. Am J Chin Med 2, 205-216.

Tode T, Kikuchi Y, Hirata J, Kita T, Nakata H, Nagata I (1999) Effect 

of Korean red ginseng on psychological functions in patients with 

severe climacteric syndromes. Int J Gynaecol Obstet 67, 169-174.

Wang JS, Yin HJ, Guo CY, Huang Y, Xia CD, Liu Q (2013) Influence 

of high blood glucose fluctuation on endothelial function of type 2 

diabetes mellitus rats and effects of Panax Quinquefolius Saponin of 

stem and leaf. Chin J Integr Med 19, 217-222.

Yu WJ, Lee BJ, Nam SY, Yang DC, Yun YW (2003) Modulating effects 

of Korean ginseng saponins on ovarian function in immature rats. 

Biol Pharm Bull 26, 1574-1580.

Yun TK (2001) Brief introduction of Panax ginseng C.A. Meyer. J 

Korean Med Sci 16(Suppl), S3-S5.

References

Burdock GA (1998) Review of the biological properties and toxicity of 

bee propolis (propolis). Food Chem Toxicol 36, 347-363.

Cavalaro RI, Cruz RGD, Dupont S, de Moura Bell JMLN, Vieira 

TMFS (2019) In vitro and in vivo antioxidant properties of bioactive 

compounds from green propolis obtained by ultrasound-assisted 

extraction. Food Chem X doi:10.1016/j.fochx.2019.100054.

Chen G, Gao W, Hou G, Cao J (2013) Effect of Paris saponin on 

antitumor and immune function in U14 tumor-bearing mice. Afr J 

Tradit Complement Altern Med 10, 503-507.

Choi KT (2008) Botanical characteristics, pharmacological effects and 

medical components of Korean Panax ginseng C.A. Meyer. Acta 

Pharmacol Sin 29, 1109-1118. 

Duca A, Sturza A, Moacă EA, Negrea M, Lalescu VD, Lungeanu D, 

et al. (2019) Identification of Resveratrol as Bioactive Compound 

of Propolis from Western Romania and Characterization of Phenolic 

Profile and Antioxidant Activity of Ethanolic Extracts. Molecules 

doi:10.3390/molecules24183368.

El-Tayeb MM, Abu-Seida AM, El Ashry SH, El-Hady SA (2019) 

Evaluation of antibacterial activity of propolis on regenerative 

potential of necrotic immature permanent teeth in dogs. BMC Oral 

Health doi:10.1186/s12903-019-0835-0.

Jeong IY (2004) Antioxidant activity and radioprotection of two 

flavonoids from propolis. J Korean Soc Food Sci Nutr 34, 162-166. 

Khayyal MT, el-Ghazaly MA, el-Khatib AS (1993) Mechanisms 

involved in the antiinflammatory effect of propolis extract. Drugs Exp 

Clin Res 19, 197-203.

Kim SK, Woo SO, Han SM, Kim SG, Bang KW, Jang HR (2018) Anti-

inflammatory effects of Korean propolis extracts on Raw 264.7 

macrophage cells. J Apic 33, 187-194


