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Antibacterial and antioxidant activities of plant sources have attracted a wide range of interest across 
the world over the last decade. This is due to the growing concern for safe and alternative sources 
of antibacterial and antioxidant agents. In this study, we focused on the antibacterial and antioxidant 
activities and the chemical composition of a methanol extract from Viburnum sargentii seeds. The chem-
ical composition was determined by gas chromatography-mass spectroscopy (GC-MS), and the anti-
bacterial activity was screened by a disc diffusion assay. The minimum inhibitory concentration (MIC) 
and minimum bactericidal concentration (MBC) were determined using the microbroth dilution and 
spread plate method, respectively. The V. sargentii extract showed growth inhibition activity on all 
tested Gram-positive (Listeria monocytogenes, Staphylococcus aureus, and Staphylococcus saprophyticus) and 
Gram-negative (Escherichia coli, Pseudomonas putida, and Proteus vulgaris) pathogenic bacteria. The MIC 
and MBC ranged from 0.156~1.25 mg/ml for Gram-positive and 0.625~5.0 mg/ml for Gram-negative 
tested bacteria. The GC-MS results revealed the presence of several phytochemicals such as β-sitosterol 
and vitamin E, which are known for their pharmacological applications. The antioxidant activities of 
V. sargentii extract were investigated by three different methods: the 2,2-diphenyl-1-picrylhydrazyl free 
radical scavenging assay, the reducing power assay, and the total antioxidant capacity assay. The results 
showed a concentration-dependent antioxidant potential for all three used methods. In sum, our findings 
suggest that the methanol extract of V. sargentii seeds has the potential to inhibit the growth of pathogenic 
bacteria and provide antioxidant compounds, making it therefore worthy of further investigation.
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Introduction

Medicinal plants have been used since ancient time for 

the management of various human and animal ailments. 

Many peoples, worldwide depends partially on the tradi-

tional medicine for its primary healthcare needs. At the pres-

ent time, need more than one antibiotic for controlling bacte-

rial infection, and multidrug resistant Gram-negative bacte-

rial infection is a challenge for clinicians in 21
st
 century [25]. 

The natural product contains secondary metabolites for pro-

tecting themselves from foreign infection [6]; secondary me-

tabolites can be a good option for application in therapeutics, 

and it is more attracting to researchers due to its abundance 

availability in the nature and does not shows significant 

toxicity. A plant product includes terpenoids, alkaloids, and 

phenolic compounds are the good antibacterial agents 

against bacteria expressing multidrug resistance [12]. Several 

studies have been reported that continuous treatment with 

conventional antibiotics leads to the development of bacte-

rial resistance [16, 20], these problems encourage researchers 

to find new antibacterial substance from various sources, 

such as medicinal plants. Medicinal plants are known for 

their effectiveness and widely used in the formulation of cos-

metics, herbal drugs, in medicines and as a food [13, 14]. 

The search for novel natural compounds for therapeutics 

and food preservation with antioxidative activity is a very 

active domain of research. Oxygen derived free radicals or 

reactive oxygen species (ROS) are formed during normal cel-
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lular metabolism and energy production in body, but when 

present in high concentration they act as toxic [4]. The intra-

cellular enzymes such as catalase or glutathione-peroxidase, 

and superoxide dismutase play a defensive role in cells; in 

addition, external sources such as vitamins (E, A, Beta-car-

otene), minerals and proteins can provide additional pro-

tection [18]. Protein denaturation, DNA and membrane dam-

age in cells are the major causes of oxidative stress [9]. The 

lipid oxidation in food cause denaturation of nutritional val-

ue, changes texture and color loss, formation off-flavors and 

accumulation of compounds which may be detrimental to 

consumers [26]. 

Viburnum sargentii is a flowering plant that grow up to 

10 ft. and broad and belong to family Caprifoliacea. It is 

an important medicinal plant and has been reported for 

pharmacological properties. For example, 9’-O-methyl-

vibsanol isolated from stem bark shows strong concentration 

dependent cytotoxic effects on MCF-7 and A549 cancer cell 

lines [2], 5,7,4’-trihydroxy-flavonoid-8-C-β-D-glucopyrano-

side and quercetin-3-O-rutinoside, phenolic compounds iso-

lated from the fruits and show free radical scavenging activ-

ity [27]. The ethanol extract of V. sargentii fruit was reported 

for antibacterial activity [28]. The methanol extract from V. 

sargentii aerial part was reported for anti-inflammatory, an-

algesic and hepatoprotective effect [11]. The chemical com-

position of V. sargentii includes, phenolic compounds [2, 27], 

and valeriana-type iridoid glucosides [24]. In this study, we 

report the chemical composition by gas chromatography- 

mass spectroscopy (GC-MS), antibacterial activity against 

Gram-positive and Gram-negative pathogenic bacteria and 

antioxidant activity by three different methods, DPPH free 

radical scavenging assay, reducing power assay and total 

antioxidant capacity of the methanol extract of V. sargentii seeds.

Materials and Methods

Materials

Iodonitrotetrazolium chloride (INT), Dimethyl sulfoxide 

(DMSO), 2,2-diphenyl-1-picrylhydrazyl (DPPH), Ascorbic 

acid, Ampicillin and Kanamycin were purchased from Sigma 

Aldrich, USA. Potassium ferricyanide, Tri-chloroacetic acid, 

Ferric chloride and Ammonium molybdate were procured 

from Daejung Chemicals and Metals, Korea. Mueller hinton 

agar (MHA), Mueller hinton broth (MHB), Tryptic soy agar 

(TSA), and Tryptic soy broth (TSB) were obtained from BD 

Diagnostic, France.

Bacterial strains

The pathogenic bacteria used in the present study was 

purchased from Korean Culture Center of Microorganisms 

(KCCM), Republic of Korea. Specific strains were used; 

Gram-positive bacteria Staphylococcus aureus ATCC6538p, 

Staphylococcus saprophyticus KCTC3345, Listeria monocytogenes 

ATCC7644 and Gram-negative bacteria Escherichia coli ATCC 

25922, Proteus vulgaris KCTC2512, and Pseudomonas putida 

ATCC49128.  These strains were maintained on TSA plates. 

An isolated colony was inoculated on TSB and incubated 

for 24 hr at 37℃. For antibacterial test, the turbidity of bac-

teria was adjusted to 0.08-0.1 at 600 nm (i.e. 0.5 McFarland 

standards) by spectrophotometry (Libra S22, Biochrom Ltd., 

Cambridge, England). 

Plant material

The methanol extract of Viburnum sargentii seeds (KPEB 

ID: PB4642.6) was provided by Plant Extract Bank (KPEB) 

in Daejeon, Republic of Korea. The extract prepared as per 

following procedure; seeds were deep in 99.9% HPLC grade 

methyl alcohol at 45℃ followed by 15-minute sonication 

(SD-ULTRASONIC CLEANER, SDN-900H). Sonication re-

peated in interval of every 2 hr, 10 times in a day and same 

procedure repeated for 3 days. After 3 days, extract was fil-

tered and concentrated by rotary evaporator (N-1000SWD, 

EYELA) at 45℃. Drying of extract by lyophilization (Biotron 

Corporation, Modul spin 40) at temperature 45℃ and cold 

trap at -70℃ for 24 hr. and prepared extracts stored at -4℃ 

until required. Working stock were prepared in DMSO with 

final concentration of 100 mg/ml and used for antibacterial, 

and antioxidant activities. Samples were stored in refriger-

ator until required. Methanol was used to dissolve the ex-

tract for phytochemicals composition detection by GC-MS 

analysis.

Antibacterial activity

The disc diffusion assay was performed to check anti-

bacterial activity of the V. sargentii seeds (methanol-extract) 

on selected bacterial strains as per reported method [5, 19] 

with minor modifications. Briefly, MHA plates were spread-

ed with 100 μl (0.5 McFarland standards) of each bacterial 

suspension separately and placed 8 mm paper disc contain-

ing 50 μl of V. sargentii extract (20 mg/ml) and incubated 

at 37℃ for 24 hr. Likewise, 50 μl of ampicillin (0.2 mg/ml) 

and kanamycin (0.2 mg/ml) were used as a positive control 

for Gram-positive and Gram-negative bacterial, respectively. 
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All experiment performed in triplicate and the zone of in-

hibition (ZOI) was measured in mm.

Minimum inhibitory concentration and minimum 

bactericidal concentration

The MIC determination was performed by INT colori-

metric method [7, 21] with minor modification. In brief, test 

samples were serial diluted in MHB with different concen-

trations (5.0, 2.5, 1.25, 0.625, 0.312, 0.156, 0.078, 0.039, 0.020, 

0.010 mg/ml) and 0.5 McFarland standards bacterial suspen-

sion also prepared in MHB. 96-well plate containing 100 μl 

of bacterial suspension and 100 μl of diluted test samples 

(each well) were incubated at 37℃ for 24 hr. After in-

cubation, 40 μl (0.2 mg/ml) of INT solution were added to 

each wells and further incubated for 30 min. The formation 

of pink color due to interaction of INT with viable bacteria 

only [7]. MIC was indicated as the test sample concentrations 

prevent color change. MBC was performed by spread plate 

method; 100 μl aliquot (bacteria with test sample) were 

spread on MHA plate with the help of sterile glass rod and 

incubated at 37℃ for 24 hr; the concentration of test sample 

shows complete inhibition of bacterial growth indicated as 

MBC.

Antioxidant activity

DPPH free radical scavenging assay

The DPPH free radical scavenging assay was performed 

as per method described by Tian et al. [23]. In brief, 1.0 ml 

of V. sargentii extract (5, 10, 15, 20, and 25 μg/ml in meth-

anol) was added to 4.0 ml of DPPH solution (0.07 mM in 

methanol), reaction mixture was shaken for 2 min and in-

cubated at room temperature in dark for 30 min. Reaction 

mixture without sample prepared as a control, and ascorbic 

acid was used as a standard for comparison. The absorbance 

at 517 nm (Libra S22) was recorded after incubation. The 

decrease of absorbance indicates an increased activity of free 

radical scavenging [18, 23]. The percentage of free radical 

scavenging activity or inhibition was calculated by employ-

ing the formula:

% inhibition = ((Control A517 － Sample A517) / Control 

A517) × 100

The IC50 is the concentration required to inhibit 50% of 

the initial DPPH free radical. All the reactions were per-

formed in triplicates and the mean ± standard deviation (SD) 

represents values of each measurement.

Reducing power assay

The reducing power assay was performed according to 

the method reported previously [8]. Briefly, 1 ml of V. sargen-

tii extract (50, 100, 150, 200, and 250 μg/ml) were mixed with 

2 ml of phosphate buffer (0.2 M, pH 6.6) and 2 ml of potas-

sium ferricyanide (1% v/w). The reaction mixture was 

mixed properly and incubated for 20 min in water bath (50 

℃). To this mixture, 2 ml of Tri-chloroacetic acid (10%) was 

added, which was then centrifuged at 3,000 rpm for 10 min. 

After centrifugation, 2 ml of supernatant solution diluted 

with 2 ml of distilled water and addition of 0.5 ml of 0.1% 

FeCl3. The absorbance was recorded at 700 nm (Libra S22), 

ascorbic acid and phosphate buffer were used as a standard 

and blank, respectively. Stronger reducing power indicated 

by increasing absorbance of reaction mixture. All experiment 

was repeated in triplicate and results presented as mean ± 

SD.

Total antioxidant capacity

Total antioxidant capacity of V. sargentii seeds extract was 

performed by the phosphomolibdenum method [1, 19]. 

Briefly, 0.3 ml of V. sargentii extract (50, 100, 150, 200, and 

250 μg/ml) was mixed with 3 ml of reagent solution (4 mM 

ammonium molybdate, 28 mM sodium phosphate, and 0.6 

mM sulfuric acid; mixed in a 1:1:1 ratio) in the screw capped 

tube and incubated in water bath at 90℃ for 90 min. After 

cooling the reaction mixtures at room temperature, absorb-

ance was recorded at 700 nm (Libra S22). Ascorbic acid was 

used as a standard and reaction solution without sample 

used as blank. The total antioxidant capacity was expressed 

as equivalent of ascorbic acid. All experiment was repeated 

in triplicate and results presented as mean ± SD.

Gas chromatography-mass spectroscopy

Different phytochemical constituents (volatile or semi-vol-

atile) of V. sargentii seeds methanol-extract was performed 

using the GCMS (GCMS-QP2010 Ultra, Shimadzu, Japan) in-

strument with an Agilent DB-5 ms column (30 m × 0.25 mm 

× 0.25 μm). In the GC-MS, 1 μl of the sample (prepared in 

methanol) was injected in split mode with the injector tem-

perature at 280℃. The oven temperature was programmed 

from 60℃(hold time 2 min), with an increasing of 10℃/min 

to 200℃, then 5℃/min to 325℃(hold time 10 min). Helium 

gas was used as a carrier with a constant flow at 1.0 ml/min. 

The other programmed conditions including: purge flow 3.0 

ml/min, split ration 50.0, ion-source temperature 200℃, sol-

vent cut time 5.0 min, and total flow 54.0 ml/min. Total 
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Table 1. Antibacterial activity of Viburnum sargentii seeds methanol extract

Bacteria name

Methanol extract Ampicillin Kanamycin

MIC

(mg/ml)

MBC 

(mg/ml)

MIC

(mg/ml)

MBC 

(mg/ml)

MIC

(mg/ml)

MBC 

(mg/ml)

L. monocytogenes ATCC7644

S. aureus ATCC6538p

S. saprophyticus KCTC3345

E. coli ATCC25922

P. putida ATCC49128

P. vulgaris KCTC2512

0.625

0.312

0.156

0.312

0.312

1.25

1.25

1.25

0.625

0.625

1.25

5.0

0.039

0.039

0.039

ND

ND

ND

0.078

0.156

0.078

ND

ND

ND

ND

ND

ND

0.039

0.039

0.039

ND

ND

ND

0.078

0.156

0.156

MIC- Minimum inhibitory concentration, MBC- Minimum bactericidal concentration, ND- Not determined.

Fig. 1. Antibacterial activity of Viburnum sargentii seeds meth-

anol-extract, ampicillin and kanamycin against patho-

genic bacteria measured on agar medium by disc dif-

fusion method. All values presented as mean of tripli-

cates and error bars indicates ± standard deviation.

GC-MS running time from 5.0 min to 51.0 min and frag-

ments from 25 to 600 Da were analyzed. Mass spectra were 

taken at 70 eV; scan interval 0.30 sec and GCMS real time 

analysis software were used to record results. The resulting 

phytochemical constituents were identified by comparing re-

tention time and mass spectra with those standards or re-

tention indices (RI) with published data and their mass spec-

tra with the Wiley library, and National Institute of 

Standards and Technology (NIST) library.

Results and Discussion

Antibacterial studies  

The antibacterial activity of V. sargentii seeds (methanol) 

extract was initially screened by disc diffusion assay. The 

variations in ZOI were observed with respect to the type 

of bacterium, which might be due to difference in the bacte-

rial outer cell membrane characteristic. The result indicated 

that the S. saprophyticus having large ZOI (13.3±0.6 mm) 

while, S. aureus showed smaller ZOI (10.7±0.6 mm) among 

all tested organisms (Fig. 1). In the second step, qualitative 

analysis for bacterial growth inhibitory concentration and 

bactericidal concentrations were determined by MIC and 

MBC, respectively. Microbroth dilution and spread plate 

method were used for MIC and MBC respectively, and all 

tested bacteria showed susceptibility to the V. sargentii 

extract. The MIC and MBC results for test sample and anti-

biotics that are presented in Table 1; indicate that S. saprophy-

ticus (MIC and MBC is 0.156, 0.625 mg/ml respectively) is 

most sensitive while, P. vulgaris (MIC and MBC is 1.25, 5.0 

mg/ml respectively) is a strongest bacterium among the 

treated organisms. The susceptibility of V. sargentii seeds ex-

tract show more effective to tested Gram-positive bacteria 

compared to Gram-negative bacteria; this may be due to 

Gram-negative bacteria having lipopolysaccharides in their 

outer cell membrane which protect them from the binding 

of foreign material [3]. According to literature investigation, 

only one report was found on antibacterial activity of V. sar-

gentii fruit extracts (water and ethanol), and the MIC and 

MBC is too high compared to present study [28].

Antioxidant activity

DPPH free radical scavenging assay

Assay based upon the use of DPPH radical is among the 

most popular spectrophotometric methods for determination 

of antioxidant capacity of plan extracts because the radical 

compounds can directly react with antioxidants. The re-

ducing power of V. sargentii extract and ascorbic acid was 

analyzed by spectrophotometric and 50% inhibition of radi-

cals was expressed as IC50. Ascorbic acid was used as a pos-

itive control for comparison due to its stability at higher tem-

perature [10]. Results presented in Fig. 2A. IC50 for ascorbic 

acid and V. sargentii extract were observed at 10.0±1 μg/ml 

and 15.33±0.58 μg/ml, respectively. V. sargentii extract 

shows concentration dependent DPPH radical scavenging 
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A

B

C

Fig. 2. Histograms indicates antioxidant activity of methanol 

extract from seeds of Viburnum sargentii by (A) DPPH  

free radical scavenging assay, (B) Reducing power as-

say, and (C) Total antioxidant capacity. All results are 

presented as a mean ± Standard deviation (n=3).

activity; the increasing activity from 5 to 25 μg/ml concen-

tration was observed. Similar observations were observed 

by Patil et al. [19] and Ferreira et al. [8]. When DPPH radicals 

encounter a proton donating substance such as an anti-

oxidant, the radical is scavenged and absorbance is de-

creased by changing color from purple to yellow [15] and 

efficiency of an antioxidant substance to reduce DPPH de-

pends on hydrogen donating ability, which is totally related 

to phenolic hydroxyl moieties [23]. The literature review re-

vealed that the antioxidant activity of V. sargentii seeds 

methanol-extract has not been reported previously.  

Reducing power assay

It was suggested that the electron donating capacity, re-

flecting the reducing power of bioactive compounds, is asso-

ciated with antioxidant activity. Fig. 2B indicates the concen-

tration dependent reducing power of V. sargentii seeds meth-

anol extract in comparison with ascorbic acid as a standard. 

In this method, the initial color of reaction mixture is yellow 

and in presence of antioxidant compounds it turns to blue 

or green due to reduction of the ferric (Fe3+) to ferrous (Fe2+) 

form [8]. The hydrogen-donating ability of antioxidant sub-

stance responsible for blocking radical chain reaction; more 

hydrogen-donation shows more reducing activity [8, 23]. 

Therefore, the concentration of ferrous form can be moni-

tored at 700 nm. The V. sargentii seeds methanol extract 

shows concentration dependent reducing power and gradu-

ally an increase reducing power from lower to higher con-

centration were observed. The comparative study with 

standard indicates V. sargentii extract has less activity, but 

it’s a crude extract and fractionation of the extract may im-

prove reducing activity. Present study results are in good 

agreement with previously reported studies [8, 19, 23].

Total antioxidant capacity

Fig. 2C indicates the concentration dependent total anti-

oxidant activity of V. sargentii seeds methanol extract in com-

parison with ascorbic acid as a standard. This method is ap-

plicable to evaluate antioxidant capacity (total) for fat-solu-

ble and water-soluble antioxidants. This method based on 

reduction of Mo (VI) to Mo (V) by the antioxidant substances 

and formation of green complex (phosphate/Mo (V)) at acid 

pH. The phosphate/Mo (V) complex absorbance maxima 

can be measured at 700 nm [1]. The assay was used to ana-

lyze total antioxidant capacity of V. sargentii seeds methanol 

extract and ascorbic acid (standard). In present study, in-

creasing of concentration dependent total antioxidant ca-

pacity from 50 to 250 μg/ml was observed. Our findings 

are compatible with previously reported studies [1, 19].

Gas chromatography-mass spectroscopy analysis

GC-MS is employed to separate the volatile and semi-vol-

atile compounds from the methanol extract of V. sargentii 

seeds. Fig. 3 shows the GC-MS chromatogram; the peaks ob-

served in methanol extract of V. sargentii seeds indicates that 

there are 5 known phytochemicals. On comparison of the 

mass spectra of the constituents with Wiley and NIST li-

brary, the 5 phytocompounds were characterized and identi-

fied and their retention time (RT), molecular formula, molec-

ular weight, and peak area percentage are listed in Table 

2. To the best of our knowledge this is the first study from 
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Table 2 GC-MS data for the methanol soluble fractions of Viburnum sargentii (seeds extract)

RT Compounds namea Formula MW Peak area (%)

13.653

14.385

38.369

40.895

41.083

Guanosine

1,6-Anhydro-beta-D-glucopyranose (Levoglucosan)

Vitamin E

Stigmast-5-en-3-ol, (3.beta.)-

Stigmata-5,24(28)-dien-3-ol, (3.beta.,24E)-

C10H13N5O5

C6H10O5

C29H50O2

C29H50O

C29H48O

283

162

430

414

412

52.28

 3.72

 4.54

12.69

 4.14

RT: Retention time in minute and MW: Molecular formula; 
a Compounds where analyzed by comparing the peaks with the library 

(NIST and WILEY).

Fig. 3. GC-MS chromatogram of the methanol extract of Vibur-

num sargentii seeds.

V. sargentii seeds. From GC-MS it is found that Guanosine 

and Stigmast-5-en-3-ol,(3.beta.)- are the major component 

with 52.28 and 12.69 percentage, respectively. Vitamin E has 

antioxidant activity [18], and 4.54 percent peak area was ob-

served in V. sargentii seeds extract, which might be involved 

in enhancing total antioxidant capacity. Stigmast-5-en-3-ol, 

(3.beta.)- is a phytosterol that has been reported for their 

antidiabetic activities by regulating glucose transport [22], 

G2/M phase growth arrest and apoptosis through the Bcl-2 

and PI3K/Akt pathway [17]. Phenolic compounds and phe-

nolic glycosides from fruits of V. sargentii Koehne were re-

ported for antioxidant activity [27]. All these results indicate 

that V. sargentii seeds can be useful in other biomedical 

applications.

In the present study, antibacterial and antioxidant activ-

ities of V. sargentii seeds methanol extract was evaluated us-

ing different in-vitro methods.  The results of this study in-

dicate V. sargentii seeds methanol extract have good activity 

as an antibacterial agent against Gram-positive and Gram- 

negative bacteria. Antioxidant activity by different methods 

indicates that V. sargentii seeds methanol extract is a good 

antioxidant agent. The presence of vitamin E in extract 

which was revealed by GC-MS analysis might be responsible 

for enhancing antioxidant activity. Stigmast-5-en-3-ol,(3.beta.) 

- also known as β-Sitosterol and for its many pharmaco-

logical application, which makes more importance to the V. 

sargentii seeds. In order to improve activity or use of V. sar-

gentii seeds as an antibacterial or antioxidant agent, further 

studies such as isolation, identification and characterization 

of chemical compounds is necessary. This study indicates 

the V. sargentii methanol extract of seeds can be useful in 

therapeutics as an antioxidant or antibacterial agent. 

Acknowledgement

This work was supported by a Research Grant of Pukyong 

National University to J.K. Lee (2017 year). 

References

1. Aliyu, A. B., Ibrahim, M. A., Musa, A. M., Musa, A. O., 

Kiplimo, J. J. and Oyewale, A. O. 2013. Free radical scaveng-

ing and total antioxidant capacity of root extracts of Ancho-

manes difformis Engl. (Araceae). Acta Pol. Pharm. 70, 115-121.

2. Bae, K. E., Chong, H. S., Kim, D. S., Choi, Y. W., Kim, Y. 

S. and Kim, Y. K. 2010. Compounds from Viburnum sargentii 

Koehne and evaluation of their cytotoxic effects on human 

cancer cell lines. Molecules 15, 4599-4609.

3. Bartfay, W. J., Bartfay, E. and Johnson, J. G. 2012. Gram-neg-

ative and gram-positive antibacterial properties of the whole 

plant extract of willow herb (Epilobium angustifolium). Biol. 

Res. Nurs. 14, 85-89.

4. Brieger, K., Schiavone, S., Miller Jr, F. J. and Krause, K. H. 

2012. Reactive oxygen species: from health to disease. Swiss 

Med. Wkly. 142, w13659.

5. Clinical and Laboratory Standards Institute Performance 

Standards for Antimicrobial Disk Susceptibility Tests; 

Approved Standard-Eleventh Edition. CLSI document M02- 

A11 (ISBN 1-56238-781-2). Clinical and Laboratory Standards 

Institute, 950 West Valley Road, Suit 2500, Wayne, Pennsyl-

vania 19087 USA, 2012.



Journal of Life Science 2019, Vol. 29. No. 6 677

6. Demain, A. L. and Fang, A. 2000. The natural functions of 

secondary metabolites. In History of Modern Biotechnology 

I. pp. 1-39. Springer, Berlin, Heidelberg.

7. Eloff, J. N. 1998. A sensitive and quick microplate method 

to determine the minimal inhibitory concentration of plant 

extracts for bacteria. Planta Med. 64, 711-713.

8. Ferreira, I. C., Baptista, P., Vilas-Boas, M. and Barros, L. 2007. 

Free-radical scavenging capacity and reducing power of 

wild edible mushrooms from northeast Portugal: Individual 

cap and stipe activity. Food Chem. 100, 1511-1516.

9. Halliwell, B. 1997. Antioxidants in human health and dis-

eases. Annu. Rev. Nutr. 16, 33-50.

10. Herbig, A. L., Mousties, C. and Renard, C. M. 2017. Impact 

of three warming-up methods on the vitamin C and 5-meth-

yltetrahydrofolate supplemented to apple and carrot puree. 

LWT–Food Sci. Technol. 84, 668-673.

11. Huh, Y. K., Kang, J. H., Lee, S. Y. and Yim, D. S. 2007. 

Antiinflammatory, analgesic and hepatoprotective effects of 

aerial part of Viburum sargentii for. sterile. Kor. J. Pharmacogn. 

38, 22-26.

12. Kuete, V., Alibert-Franco, S., Eyong, K. O., Ngameni, B., 

Folefoc, G. N., Nguemeving, J. R., Tangmouo, J. G., Fotso, 

G. W., Komguem, J., Ouahouo, B. M. W. and Bolla, J. M. 

2011. Antibacterial activity of some natural products against 

bacteria expressing a multidrug-resistant phenotype. Int. J. 

Antimicrob. Agents 37, 156-161.

13. Kuete, V., Seo, E. J., Krusche, B., Oswald, M., Wiench, B., 

Schröder, S., Greten, H. J., Lee, I. S. and Efferth, T. 2013. 

Cytotoxicity and pharmacogenomics of medicinal plants 

from traditional Korean medicine. J. Evidence-Based Comple-

mentary Altern. Med. 2013, 341724.

14. Kumar, H., Song, S. Y., More, S. V., Kang, S. M., Kim, B. 

W., Kim, I. S. and Choi, D. K. 2013. Traditional Korean East 

Asian medicines and herbal formulations for cognitive 

impairment. Molecules 18, 14670-14693.

15. Liu, Q., Kong, B., Xiong, Y. L. and Xia, X. 2010. Antioxidant 

activity and functional properties of porcine plasma protein 

hydrolysate as influenced by the degree of hydrolysis. Food 

Chem. 118, 403-410.

16. Marchese, A. and Schito, G. C. 2000. Resistance patterns of 

lower respiratory tract pathogens in Europe. Int. J. Antimi-

crob. Agents 16, 25-29.

17. Moon, D. O., Kim, M. O., Choi, Y. H. and Kim, G. Y. 2008. 

β-Sitosterol induces G2/M arrest, endoreduplication, and 

apoptosis through the Bcl-2 and PI3K/Akt signaling path-

ways. Cancer Lett. 264, 181-191.

18. Ostrovidov, S., Franck, P., Joseph, D., Martarello, L., Kirsch, 

G., Belleville, F., Nabet, P. and Dousset, B. 2000. Screening 

of new antioxidant molecules using flow cytometry. J. Med. 

Chem. 43, 1762-1769.

19. Patil, M. P., Patil, K. T., Ngabire, D., Seo, Y. B. and Kim, 

G. D. 2016. Phytochemical, Antioxidant and Antibacterial 

Activity of Black Tea (Camellia Sinensis). Int. J. Pharmacogn. 

Phytochem. Res. 8, 341-346.

20. Rogers, S. A., Huigens, R. W., Cavanagh, J. and Melander, 

C. 2010. Synergistic effects between conventional antibiotics 

and 2-aminoimidazole-derived antibiofilm agents. Antimi-

crob. Agents Chemother. 54, 2112-2118.

21. Seukep, J. A., Sandjo, L. P., Ngadjui, B. T. and Kuete, V. 2016. 

Antibacterial activities of the methanol extracts and com-

pounds from Uapaca togoensis against Gram-negative mul-

ti-drug resistant phenotypes. S. Afr. J. Bot. 103, 1-5.

22. Sujatha, S., Anand, S., Sangeetha, K. N., Shilpa, K., Lakshmi, 

J., Balakrishnan, A. and Lakshmi, B. S. 2010. Biological eval-

uation of (3β)-STIGMAST-5-EN-3-OL as potent anti-diabetic 

agent in regulating glucose transport using in vitro model. 

Int. J. Diabetes Mellitus 2, 101-109.

23. Tian, F., Li, B., Ji, B., Yang, J., Zhang, G., Chen, Y. and Luo, 

Y. 2009. Antioxidant and antimicrobial activities of consec-

utive extracts from Galla chinensis: The polarity affects the 

bioactivities. Food Chem. 113, 173-179.

24. Tomassini, L., Gao, J., Serafini, M. and Nicoletti, M. 2005. 

Iridoid glucosides from Viburnum sargenti. Nat. Prod. Res. 

19, 667-671.

25. Viale, P., Giannella, M., Tedeschi, S. and Lewia, R. 2015. 

Treatment of MDR-Gram negative infections in the 21st cen-

tury: a never ending threat for clinicians. Curr. Opin. 

Pharmacol. 24, 30-37.

26. Wasowicz, E., Gramza, A., Hes, M., Jelen, H. H., Korczak, 

J., Malecka, M., Mildner-Szkudlarz, S., Rudzinska, M., 

Samotyja, U. and Zawirska-Wojtasiak, R. 2004. Oxidation of 

lipids in food. Pol. J. Food Nutr. Sci. 13, 87-100.

27. Xie, Y., Wang, J., Geng, Y. M., Zhang, Z., Qu, Y. F. and 

Wang, G. S. 2015. Pheonolic compounds from the fruits of 

Viburnum sargentii Koehne. Molecules 20, 14377-14385.

28. Zhang, C. X., Chen, H., Ren, Y. L. and Zhu, J. 2010. Study 

on the antibacterial effect of Viburnum sargentii Koehne fruit 

extract. J. Anhui. Agric. Sci. 38, 11767-11782.



678 생명과학회지 2019, Vol. 29. No. 6

록：Viburnum sargentii 종자 메탄올 추출물의 항균  항산화 활성에 한 연구

마헤쉬쿠마 라카쉬 틸1†․성 애2†․강민재2․알카 아쇽 싱2․이르빈 니요니지기에2․

김군도2*․이종규3*

(1부경대학교 기초과학연구소, 2부경대학교 미생물학과, 3부경대학교 물리학과)

최근에 들어서 전세계적으로 식물 자원에서의 항균력 및 항산화력에 대한 관심이 광범위하게 증가하고 있다. 

이는 사용되고 있는 항균제와 항산화제보다 안전한 대체 자원에 대한 관심이 높아졌기 때문으로 볼 수 있다. 따라

서 본 연구에서는 Viburnum sargentii 씨앗의 메탄올 추출물의 항균력 및 항산화력과 화학적 구성에 대하여 연구를 

진행하였다. 추출물의 화학 조성은 가스 크로마토 그래피-질량 분석법으로 측정하였고, 디스크 확산 분석법을 이

용하여 항균 활성을 알아보았다. 액체 배지 감수성 실험을 통해 최소 억제 농도(MIC)를 측정하였고, 한천 희석법

을 통해 최소 살균 농도(MBC)를 측정하였다. V. sargentii 메탄올 추출물은 실험에 사용된 그람 양성균(Listeria 

monocytogenes, Staphylococcus aureus, Staphylococcus saprophyticus) 및 그람 음성균(Escherichia coli, Pseudomonas pu-

tida, Proteus vulgaris)의 성장을 억제하였고, MIC와 MBC는 그람 양성균에서 0.156-1.25 mg/ml, 그람 음성균에서

는  0.625-5.0 mg/ml의 범위를 나타내었다. 가스 크로마토 그래피-질량 분석법 결과에서는 V. sargentii 메탄올 추

출물이 약리 활성을 가지는 β-sitosterol과 vitamin E와 같은 여러 파이토케미컬을 포함하고 있는 것을 확인하였

다. V. sargentii 메탄올 추출물의 항산화 활성은 DPPH free radical scavenging assay, reducing power assay, total 

antioxidant capacity의 세 가지의 실험 방법을 통하여 확인하였으며, V. sargentii 메탄올 추출물의 농도가 증가함

에 따라 항산화 활성도 증가하는 것을 세 가지 실험에서 모두 확인하였다. 이러한 결과를 통하여 V. sargentii 씨앗

이 병원성 균의 성장을 억제할 수 있는 활성을 가질 뿐만 아니라, 항산화 활성을 가지는 구성물이 풍부함으로 

추가적인 연구를 진행하기에도 충분한 가치가 있는 것을 확인하였다.


