
INTRODUCTION

The propolis is a Greek word meaning the material

which protects the honey bee colony safe, "pro' means

protection and "polis" means city. Propolis is a sticky ma-

terial made from bee collected plant growing point

protected material and resin mixed with bee saliva enzyme.

It is used for keep safety of bee colony by applying inside

of bee hive and has various color including dark brown and

yellowish brown. Propolis is sticky at warm condition but

becomes hard at cool condition, so it is also called "bee

glue" (Fearnley, 2011). 

Bees use the propolis for colony protection to prevent

fungal and viral infection by applying it on the conta-

mination susceptible surface, to make hive water proof by

filling cracks with propolis and to block hive from the

outside. Also propolis is used for hive repair, entrance size

adjust, antiseptic for sealing large sized insect intruder

which is hard to move outside and preventing decay of

carcass, and controlling disease and microorganism growth

in the hive. But the most important use of propolis is larvae

protection by coating thin layer of this on brood cell for

keeping eggs and larvae from microbe before oviposition

of queen bee, and a little amount of propolis is mixed with

bee wax for brood cell sealing. The plant resin and bee

salivation both contain antibiotics, so use of propolis can

reduce infection of growing bee larvae and microbe growth

in dead animal tissue.

Propolis is a composite material consists of various

ingredients such as resin and aromatic (45~55%), bees wax

(25~35%), volatile essential oil (10%), pollens, minerals

(5%), tannins, and bee secretion & enzymes (Moreno et

al., 2000).

The polyphenolic component and flavonoids in propolis

show significant anti-oxidation effect, there are several

studies referring correlation between anti-oxidation effect

and polyphenolic composition in propolis (Bors et al.,

1990; Heim et al., 2002; Russo et al., 2002; Kumazawa et

Extraction Properties of Propolis with Ethanol Concentration

Soon Ok Woo*, In-pyo Hong and Sang-mi Han

Sericultural & Apicultural Materials Division, Department of Agricultural Biology,
National Academy of Agricultural Science, RDA, Wanju JB 565-851, Korea

(Received 20 April 2015; Revised 17 September 2015; Accepted 21 September 2015)

211

Propolis is a sticky material made from plant growing point protected material and resin which are
collected by bees, then mixed with bee saliva enzyme, it is used to keep bee colony safe by applying
inside of bee hive. Propolis is consisted of 50% of resin and aromatic materials, 25% of beeswax,
10% of essential oil, and others of bee pollen and minerals, and so on. In this study, propolis is
extracted with ethanol and the active component, because used as health food. We reported a
summary of the main results of the extraction of propolis by ethanol. Propolis extract yield and total
flavonoid content tends to increase the higher the ethanol concentration. Total phenolic content
exhibited the highest value in the 50-60% EtOH, when the ethanol concentration is high, there is a
tendency to lower the total phenolic content.

Key words: Propolis, Extraction yield, EtOH concentration, Total flavonoid content

Abstract |

한국양봉학회지 제25권 제2호 (2010)
Journal of Apiculture 30(3) : 211~216 (2015)

*Corresponding author. E-mail: wooso1@korea.kr

Original Article



Soon Ok Woo, In-pyo Hong and Sang-mi Han

al., 2004), and these activity get synergy effect by complex

reaction between phenol compound and resin type

materials (Burdock, 1998; Markham et al., 1996).

In this study, it was necessary to extract the active ingre-

dient in crude to use of propolis, since the use of a health

food and extracted with ethanol. We reported a summary

of the main results of the extraction of propolis by ethanol.

MATERIALS AND METHODS

Propolis yield by ethanol concentration  

Weighed 5 gram of propolis sample from Suwon, Daegu

and Jeju respectively, ethanol (HPLC grade, Fisher, USA)

dilutions with various concentration (0~100%) were made

by diluting with triple distilled water, then propolis samples

were mixed with ethanol by 1:10 volume, and digested for

48 hour at room temperature. After digestion, samples

were filtered (Whatman #2 paper), concentrated and yield

was measured.

Propolis yield by extraction time    

Weighed 5 gram of propolis samples from Suwon,

Daegu and Jeju respectively, diluted with ethanol 1:10

volume, digested with different time. After digestion,

samples were filtered (Whatman #2 paper), concentrated

and yield was measured.

Propolis yield by extraction temperature    

Weighed 5 gram of propolis samples from Suwon,

Daegu and Jeju respectively, diluted with ethanol 1:10

volume, digested for 48hour at freezing (-20°C), cold

(4°C) and room temperature (25°C). After digestion,

samples were filtered (Whatman #2 paper), concentrated

and yield was measured.

Propolis extraction by ultrasonic treatment

Weighed 5 gram of propolis samples from Suwon,

Daegu and Jeju respectively, diluted with ethanol 1:10

volume, treated with ultrasonic cleaner (Branson 8510,

USA) for 100 min at room temperature. After treatment,

samples were filtered (Whatman #2 paper), concentrated

and yield was measured. 

Total flavonoid content analysis in propolis

Weighed 0.1g of extracted and concentrated propolis,

dissolved with 80% ethanol 20ml, then centrifuged (3,000

rpm, 10 min).  Then supernatant was collected, residue was

extracted 3 times with 80% ethanol, then all extract was

united one sample and 80% ethanol was added to make

50ml sample.

Put 0.5ml of sample into test tube, added ethanol 1.5ml,

10% aluminum nitrate (Sigma, USA) solution 0.1ml, water

2.8 ml, stirred sufficiently and stationed for 40 min, and

another process which aluminum nitrate solution was

substituted with 0.1ml water was done absorbance of both

sample fluid bed was measured using 10mm cell with

415nm wave length using water as control. Using the value

by subtracting latter process absorbance value from former

one, then total flavonoid content (mg/ml) was calculated

using calibration curve acquired by quercetin (Sigma,

USA).

Total flavonoid contents(%)=

(        )                                                                           100

Total phenol content analysis 

Total phenol content was measured using modified

Folin-Ciocalteau method (Kuyala et al., 2000). Sample

solution 0.5ml (three times extracted with 80% ethanol)

was mixed with 0.5ml of  1N Folin-Ciocalteau (Sigma,

USA) solution 0.5ml and 0.5ml of 10% Na2CO3 solution

then stationed for 50 min. Sample was centrifuged at 150g

for 10 min, absorbance of supernatant was measured by

UV/VIS Spectrophotometer (Perkin-Elmer Lambda 10,

USA) at 760nm wave length. Total phenolic content

(mg/ml) was calculated using calibration curve acquired by

gallic acid (Sigma, USA).
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RESULTS AND DISCUSSION 

Extraction yield of propolis by ethanol

concentration

The extraction yield of propolis by ethanol concentration

were identified (Fig. 1), the extraction yield of propolis

from Suwon showed 10% until 40% EtOH concentration,

increased to over 30% with 60% EtOH conc. and 44~46%

over 70% EtOH conc. without significant difference. The

extraction Yield of Daegu originated showed over 35% at

60% EtOH, more than 40% over 70% EtOH. But Jeju

originated propolis yield showed different tendency, which

was less than 10% yield until 60% EtOH conc. The yield

curve showed gradual increase at 10~20% yield section

over 70% EtOH conc. The propolis yield value from

Daegu and Suwon were more than 40% over 70% EtOH

but that of Jeju was more than 15% over 80% EtOH

concentration. So the propolis yield sampled from Jeju was

lower than other samples from Daegu and Suwon.

Extraction yield of propolis by extraction time

The yield of propolis by extraction time was examined

(Fig. 2), yield of sample from Suwon was about 40% 1

hour after extraction, reached 60% after 6 hours, and

showed 56% after 12 hours. The 56% yield was

maintained without significant fluctuation after 24, 48 and

72 hours extraction. Sample from Daegu showed 42%

yield 1 hour after extraction, reached 50% after 12 hours,
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Fig. 1. The extraction yield of the ethanol concentration for pro-
polis extraction (at 25°C, 48hrs).
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Fig. 2. The extraction yield with the time (at 25°C, 80% EtOH)
for propolis extraction.
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Fig. 3. The extraction yield of temperature (at 80% EtOH, 48
hrs) for propolis extraction.
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Fig. 4. The extraction yield of EtOH concentration by sonication
for propolis extraction (at 25°C, 100 min).
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and showed little difference after extended extraction. The

yield of 1 hour extraction of Jeju sample was 15% and

maintained about 20% after 12 hours. The yield of Jeju

sample was lower than other samples but did not showed

significant difference in extraction time.

Extraction yield of propolis by extraction

temperature 

The propolis yield of Suwon sample by extraction

temperature was 45% at freezing condition (-20°C), 54%

at cold condition (4°C), 57% at room temperature (25°C),

and 57% at high temperature, respectively. The yield of

Daegu sample did not show significant difference by

temperature, it was 45% at freezing condition and 50%

over the cold condition (>4°C). The result of Jeju samples

were 15% at freezing condition, 18% at cold condition

(4°C), 21% at room temperature, and 27% at boiling

temperature, the results showed that extraction yield

increased to temperature rise (Fig. 3).

Propolis extraction by sonication

The extraction of propolis by sonication showed similar

tendency of extraction by ethanol concentration (Fig. 4).

The Suwon sample showed 7% extraction yield at 40%

EtOH, about 20% at 50% EtOH, and more than 46% over

60% EtOH. The result of propolis extraction yield from

Daegu was about 15% at 40~50% EtOH, 35% at 60%

EtOH, more than 40% over 70% EtOH. And Jeju sample's

extraction yield showed higher value by increase of EtOH

concentration. The extraction yield of propolis by sonic-

ation was lower than that of ethanol extraction.

Total contents of flavonoid and phenolics by

ethanol concentration

The total flavonoid content of Suwon & Daegu propolis

samples by EtOH concentration was about 3% under 20%

EtOH, then increased from 40% EtOH and showed the

highest value at 70% EtOH. Little total flavonoid was

detected from Jeju samples. 

The extraction yield and total flavonoid content were

excellent at 70% ethanol (When used as food is edible

alcohol use). And this was consistent with the result

(Kujumgiev et al., 1999; Santos et al., 2002; Lu et al.,

2005; Mani et al., 2006) which used 70~100% ethanol for

propolis extraction. On the contrary, total phenolic content

of Suwon and Daegu samples showed the highest content

(24, 20g/100g gallic acid) at 50% EtOH and decreased by

EtOH concentration rise. Jeju sample showed highest

content (12g/100g gallic acid) at 60% EtOH, and decrea-

sed by EtOH concentration rise (Fig. 5).

Propolis extraction yield and total flavonoid content had

tendency to increase by EtOH concentration rise until 70%,

but total phenolic content was the highest at 50~60%

EtOH, and decreased by EtOH concentration rise.

The total phenolic content of propolis extract was

highest when 50 to 60% ethanol, 50% ethanol, 24% in

Suwon, Daegu in 50% ethanol, 20%, Jeju total phenolic

content of 12% in 60% ethanol are shown.
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Fig. 5. Total flavonoid and total phenolic content of EtOH conc-
entration. 
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Total flavonoid content by ethanol

concentration and extraction method

Total flavonoid content of propolis extracted by EtOH

concentration was determined (Table 1). The total flavo-

noid content of Suwon sample was 3.54% by sonication at

40% EtOH, and 7~9% with little fluctuation over 60%

EtOH. Propolis extract at room temperature showed the

content of 4.62% in the 40% ethanol, appeared to around

9% in more than 60%EtOH. 

The content of sonicated sample Daegu was higher

(3.37~5.34%) at 40~60% EtOH than extracted sample at

room temperature (2.50~4.12%), but it was lower (6.28~

6.46) than extracted sample at room temperature (6.97~

7.71) at 70~90% EtOH. 

Most of Jeju sample showed very low value (less than

1%), sonicated sample showed higher value than extracted

sample at room temperature.

The lower efficiency of sonication for propolis extraction

comparing room temperature extraction was confirmed

because of similar tendency of low total flavonoid content

with lower extraction yield by sonicated extraction com-

pare to room temperature treatment.

This suggests that propolis extraction is more efficient

than just using alcohol spirit when proper amount of water

is mixed with ethanol. Twelve hour was enough for full

extraction of propolis, and extraction temperature was no

matter except freezing condition.
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Table 1. Total flavonoid contents (%) of propolis according to extraction method and EtOH concentration 

0 - - - - 0.00 0.00

(water)

20 - - - - 0.00 0.00
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99.9 7.75 8.61 6.25 5.70 0.14 0.00

Region Suwon Daegu Jeju

Concentration of
EtOH (%)

Sonication
(%)

EtOH
(%)

Sonication
(%)

EtOH
(%)

Sonication
(%)

EtOH
(%)
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