ISSN( Prmt): 1738-7248, ISSN(Online) : 2287-7428
Korean J ood Preserv

91(} 593-599 % &
http://dx.doi.org/10.11002/kjfp.2014.21.4.593

8 LEUIEMBX YL G
The Korean Society of Food Preservation

Screening of DPPH radical scavenging and antimicrobial activity of
extracts from local some native plants

Hyun—Soo Kim1 Joung-Jwa Ahn1 Tae-Ho Choi2

Tae-Young Hwang'*

' Department of Food &Ience and Industry;, Jungwon University, Goesan 367-809, Korea
SNT, Seongnam 463-070, Korea

2 K MExEE
@5 - <
'ZolrfEtm BHIMAIE

©| DPPH radical &

Lok Heys® . I%PFH%‘

ujo| 22tn}, 2o

HEN U #3M &

(0] -{

—

Abstract

This study was conducted to determine the antioxidant potentials of some available plants to source alternate antioxidants
and antibiotics. The antioxidant activity was evaluated by determining the antioxidant activity reducing powers
and 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activities of extracts from some local edible native plants.
The DPPH radical scavenging activity of the extracts was found to have been 0.41-94.84%. The Elsholtziasplendens
NAKAI extract (85°C, ethanol, accelerated solvent extraction) showed the highest level of antioxidant activity. Eight
samples of plant extracts were evaluated for their antimicrobial activities against three microflora (Bacillus subtilis,
Escherichia coli, and Candida albicans) using disc diffusion assay. Two samples (Geranium krameri FR. Et SAV.
and Cleyera japonica Thunb.) had much more intensive antimicrobial activities than the control. However, their
DPPH free radical scavenging activity levels were only 14.50 and 13.85, respectively. It is suggested that they
could be used as natural preservatives against bacterial contamination in cosmetics and foods, in place of the common

synthetic preservatives currently used.
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Table 1. The conditions of extraction from the plant parts

Extract condition

Abbreviation . 5
Solvent temperature( C) ASE
25M 100% methanol 25
50MA 100% methanol 50 ASE
50EA 100% ethanol 50 ASE
74M 100% methanol 74
85M 100% methanol 85
85EA 100% ethanol 85 ASE

l)Sample was extracted with accelerated solvent extractor; ASE300, DIONEX, USA
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Screening of DPPH radical scavenging and antimicrobial activity of local native plants

Table 2. Scavenging effect of plant extracts on DPPH

Radical scavenging activity (%)

Scientific name Korean name Part used  Edible part  Extract condition (100 mg/100 mL)
Elsholtzia splendens NAKAI Kkothyangyu wY BL 85EA” 94.8410,75”
Arctium lappa L Ueong S W 50MA 80.55+0.23
Linum usitatissimum L Ama A AU 50MA 56.9610.35
Albizia julibrissin Durazz Jagwinamu L W S0EA 55.77+0.81
Geranium thunbergii Siebold & Zicc. Ljilpul R A 50MA 53.39+0.26
Physostegia virginiana(L )BENTH Kkotbumui kkori R A\ S0MA 53.19£0.38
Leonurus sibiricus Linne Tkmocho R \U 50MA 48.9210.26
Forsythia viridissima LINDLEY Uiseonggaenari(yeongyo) A w 85EA 44.9620.62
Aster ageratoides Tircz Kkasilssukbujaengi FL A 74M 44.95+0.30
Prunella vulgaris L var. lilacina NAKAI Kkulpul A w 85EA 44.87+0.58
Prunus armeniaca Linne Salgunamu L w 74M 40331021
Geumn japonicum Thunb. Baemmu F A 50MA 40.180.75
Clennatis apiifolia D.C. Sawisilnnang S \U 74M 39.160.63
Allium tuberosum Roth. Buchu R AU 50MA 37.23+0.29
Asparagus officinalis L Asparagus R \ 50MA 34.010.28
Patrinia saniculaefolia Hemsl, Geummatari R \U 50MA 34.00£0.29
Antheniis tinctoria Dyer’s Chamomile R w 50MA 33.49+1.42
Vitex rotundifolia L. fil Sunbiginamu S AU 50MA 33.4410.26
Forsythia viridissima LINDLEY Uiseonggaenari(yeongyo) ~ R AU 50MA 31.72£0.32
Sedum middendorfianum Max Aegigirincho R A 50MA 31.50£0.41
Siegesbeckia orientalis L var glabrescens Jindeukchal A A 25M 31.1940.22
Salvia nultiorrhiza Bunge Dansam R w 50MA 31.11+0.83
Prunus armeniaca var. ansu Maxim Salgunamu L AU S0EA 30.85+0.25
Iris nertschinskia Butkkot A W 50MA 30.39+0.08
Achillea alpina var. discoidea (Regel) Kitam Santoppul FL w 50MA 30.13£0.26
Codonapsis ussuriensis (Rupr. & Maxim,) Hemsl Sogyeongbulal A W 50MA 29.86+0.35
Crataegus pinnatifida Bunge Sansanamu F A 74M 29.68+0.72
Angelica dahurica Bentlh et Hooker Guritdae R F 74M 29.590.63
Iris germariea L Dokilbutkkot L W S0EA 29.06%0.54
Althaea rosea CAV. Jeopsikkot (red) FL W 74M 28.91+0.58
Lysimachia vulgaris var.davurica(LED, )R KNUTH, Jopssalpul R w 50MA 28.80+0.26
Phytolacca esculenta V. HOUTIE Jarigong R w 50MA 28631024
Ophiopogon japonicus KER-GAWLER Soyeopmaekmundong F w S0MA 27941053
Saururus chinensis (Lour.) Baill Sambaekcho R W 50MA 27.7420.61
Arctium lappa L Ueong L A 50MA 26.87+0.62
Vicia unijuga ABraun Nabinamul A BL 50MA 26.39+0.30
OChelidonium majus var. asiaticum(Hara) Owwi Aegittongpul A w 50MA 2597+0.32
Angelica acutiloba Kitagawa Ildanggwi A \U 50MA 25910.33
Leibnitzia anandria (L)NAKAI Somnamul R A 50MA 25.740.51
Carpesium macrocephalum Franch. & Sav. Yeouojumpul A w 50MA 25.54+0.82
Lysimachia vulgaris var.davurica(LED, )R KNUTH. Jopssalpul A \ 50MA 25.48+0.29
Achyranthes japonica (Mig,) Nakai Soemureup F W 50MA 25.44+0.57
Hylotelephium erythrosticrumMiq.) H.Ohba Kkunguibi reum A w 50MA 25.39+0.36
Angelica acutiloba Kitagawa Ildanggwi L W 74M 25.37+0.25
Sophora favescens Aiton Gosam L BL 74M 25.34+0.29
Hylotelephium erythrostictumMig,) H Ohba Kkunguibi reum S \U 50EA 25.1540.33
Eleutherococcus divaricatus var. chiisanensis (Nokai) CHKim & BYSin Jirisanogalpi L \ S0MA 24.98+0.59
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Table 2. Continued
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Radical scavenging activity (%)

Scientific name Korean name Part used  Edible part  Extract condition (100 mg/100 mL)
Calendula arvensis L Geumjanhwa A A 50MA 24.70+0.62
Physalis alkekengi var. fancheti (Mast,) Hort (Jungguk) Kkwari A R 50MA 24.23+045
Platycodon grandiflorum A D.C. Doraji A BS 50MA 23711056
Disporum sessile D.DON Yunpanna mul A w 50MA 23641032
Mosla dianthera Maxim Jwikkaepul A W S0MA 23.53+0.53
Boehmeria longispica STEUD Waemosipul A W S0MA 23421026
Ruta graveolens L Unhyangcho L w S0EA 23.3610.81
Xanthium strumarium Linne Dokkomari R BS 50MA 23.3240.34
Aster ageratoides Tircz Kkasilssuk bujaengi S W (except sced) 74M 23.15+0.56
Cirsium setidens NAKAL Goryeoeonggeongkwi FL W 74M 23.07+0.38
Coix lachryma-jobi Yeomju R AU 50MA 23.0710.55
Celosia cristata L Maendeurami(red) N W 74M 22.88+0.36
Codonopsis lanceolata Trautv. Deodeok A W 50MA 22.79+0.71
Iris germariea L Dokilbut kkot R W S0EA 22.66%0.66
Lonicera japonica Thunb Indongdeonggul FL A 74M 22.58+0.45
Sedum sarmentosum Bunge Dolnamul w w 50MA 22.53+0.62
Torilis japonica D. C. Sasangja R A 50MA 22.39+0.36
Patrinia rupestris (Pall,) Juss. Dolmatari A W 50MA 22.33+0.46
Gleditsia japonica var. koraiensis(NAK )NAKAI Juyeopna mu L w 50MA 22024048
Hylotelephium erythrostictum (Mig,) H.Ohba Kkunguibi reum R L 50EA 21.830.26
Atractylodes japonia koidz Sapju A W 50MA 21.61+0.37
Cirsium setidens NAKAL Goryeoeonggeongkwi R L 50MA 21.490.37
Ophiopogon japonicus KER-GAWLER Soyeopmaekmundong w W S0MA 20321026
Leibnitzia anandria (L )NAKAT Somnamul A W 50MA 20.1610.20
Draba nemorosa L. for. Nemorosa Kkotdaji W W 50MA 20.10+0.39
Campsis grandiflora(Thunb.)K Loisel Neungsohwa R BS 50MA 19.89+0.38
Ambrosia trifida L var. trifida Danpungipdwaejipul W BS 50MA 19.48+0.42
Physalis alkekengi L var fanchetii Mort Kkwari A 50MA 19.32+0.46
Arctium lappa L Ueong R A 50MA 19.29+0.65
Zelkova serrata (Thunb,) Makino Neutinamu N W 50MA 19.14+0.22
Rudbeckia laciniata L Samipguk hwa N W S0EA 19.11+0.35
Canpanula takesimana Nakai Seomcho rongkkot w w S0MA 18.7410.29
Lysimachia barystachys Bunge Kkachisu yeom R AU 50MA 18.6210.46
Allium tuberosum Roth. Buchu A W 50MA 18.28+0.25
Phyrolacca esculenta V. HOUTIE Jarigong A w 50MA 18.13+0.66
Coix lachryma-jobi var. mayuen(ROMAN,)STAPF Yulmu R W 50MA 18.00£0.49
Rosa multiflora Thunb. var. multiflora Jjilrekkot A W S0MA 17.84+0.57
Hibiscus trionum L Subakpul A W S0MA 17.6310.23
Coix lachryma jobis var. mayuem Stapt Yulmu L w 74M 17.5610.38
Linum usitatissimim L Ama F \U 74M 17.45£0.55
Lysimachia barystachys Binge Kkachisu yeom A w 25M 17.1740.26
Canpanula punctata LAM Chorong kkot A W S0MA 16954023
Lsatis tinctoria var. yezoensis OHW[ Daecheong R AU 50MA 16.88+0.65
Canavalia gladiata DC. Jakdukong P AU 50MA 16.84+0.61
Hibiscus manihot L Dakpul SD W 85EA 16.810.29
Canypsis grandiflora(Thunb.)K Loisel Neungso hwa N F S0MA 16.63+0.53
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Scientific name

Korean name

Part used

Edible part

Extract condition

Radical scavenging activity (%)

(100 mg/100 mL)
Coix lachryma-jobi Yeomju A \U 50MA 16.52+049
Physostegia virginiana(L )BENTH Kkotbum uikkori A W 85EA 16474044
Quercus myrsinaefolia Blume Gasinamu LS W 50MA 16.36+0.36
Serratula coronata var. msularis Sanbijangi A W 50MA 16.36+0.29
Prunus mume Sieb. et Zuce Maehwa namu L AU 50MA 16.3240.22
Valeriana dageletiana Nakai Neoleunip jwiojumpul R BL S0MA 16.19£0.64
Brassica juncea var. crispifolia LH. Bailey Gyeoja A A 50MA 16.03+0.35
Phytolacca americana L Migukjari gong A \U 85EA 15.94+0.39
Physostegia virginiana(L )BENTH Kkotbumuikkori FL \U 50MA 15.77:0.46
Allium victorialis var. platyphyllum MAKINO Sanmaneul A w 50MA 15611026
Vitex rotundifolia L. £ Sunbiginamu L AU 50MA 15.44+0.05
Achyranthes japonica (Mig,) Nakai (Jungguk) useul R SD 50MA 15.3240.23
Persicaria tinctoria H.GROSS Jjok A AU 50MA 15.26:0.16
Hosta lancifolia Sanokjam hwa R \ 50MA 15.22+0.66
Gonplirena globosa L Cheonil hong A A 50MA 15.13+0.34
Liriope spicata LOUR Gaemaek mundong R BL 50MA 14.79+0.89
Geranium  krameri FR Et SAV, Sunijilpul L W 50EA 14.50+0.48
Doliclios  lablab L Jebipul A w 50MA 14.1620.15
Cleyera  japonica Thunb. Bijjuginamu LS W 50MA 13.850.28
Vitex rotundifolia L fil Sunbiginamu S/L W 74M 13.7540.33
Stevia  rebaudiana Bertoni Stevia A W 50MA 13.7240.65
Betila  platyphylla var. japonica (Mig,) Hara Jajaknamu LS \ 50MA 13.68+0.79
Rubia  cordifolia var. pratensis Maxim Galkwikkok duseoni A BL S0EA 13.5740.33
Viola  patrinii DC Huinjebikkot A L 74M 13494053
Iris  Koreana NAKAI Norangkkot changpo A BL 85EA 13.19:042
Lufta  cylindrica ROEM Susemioe F A 50MA 12.96+0.46
Gentiana  scabra Bunge for. Stabra Yongdam R W 50MA 12.830.66
Phyllanthus  ussuriensis PVPR et MAX Yeoujumeoni \U AU 50MA 12.5910.35
Ipomoea  batatas (L) Lam Goguma S AU 50MA 12.03+0.09
Armoracia  lapathitolia Gilib Gyeojamu R L 50MA 11.47+0.23
Rubus  coreanus Mig. Bokbunja A w S0MA 11.23£0.34
Celosia  cristata L Maendeurami (red) FL W 74M 9.65+0.40
Calendula  arvensis L Geumjanhwa FL w S0MA 8.960.49
Forsythia  viridissima LINDLEY Gaenari (yeongyo) A W 85EA 8.35+0.28
Clrsium  setidens NAKAL Goryeoeong geongkwi A W 50MA 7.9840.68
Agastacke rugosa(FISCH. Er MEYER)O. KUNIZE Baechohyang FL w 50MA 7.730.65
Iris  Koreana NAKAI Norangkkot changpo R BS 85EA 7.69+0.26
Canpsis  grandiflora(Thunb, )K Loisel Neungsohwa A BL SOMA 6.72£0.09
Datura  stramonium L Dokmalpul SD W 85EA 6.14£0.33
Dianthus  japonicus Thunb. ex Murray Gaetpaeraengi A BL 50MA 4.28+0.88
Ipomea  aquatica Forsk Gongsimchae A AU 50MA 1.750.26
Gentiana scabra Bunge for. Scabra Yongdam A A 50MA 0414031
L-ascorbic acid 99.8810.59

1)A=aboveground part, B=barks, BL=baby leaves, BR=baby sprout, F=fruit, FL=flower, L=leaves, P=pea pod, R=root, RD=rind, S=stem, SD=seed, SP=stem sprout, W=whole
25M=sample was extracted in 100% methanol at 25°C, SOMA=sample was extracted in refluxing apparatus with 100% methanol at 50°C (accelerated solvent extractor; ASE300,
DIONEX, USA), 50EA=sample was extracted in refluxing apparatus with 100% ethanol at 50°C (accelerated solvent extractor; ASE300, DIONEX, USA), 74M=sample was
extracted in 100% methanol at 74°C, 85M=extract in 100% methanol at 85°C, 85EA=extract in 100% ethanol at 85°C (accelerated solvent extractor; ASE300, DIONEX,

USA). The solvents in the samples was evaporated in vacuum condition. All of the extracts were stored in -27 Cbefore using.
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& AT 58] Mol AEE 7140 EHgeranium) )

thdy A Gge] slol o1, Al B sl
Sh22 PeiA glout MelAE Aol ot ke
FEol &l that 245 el g Bt F5 o] Fa

AH15). F=-8vlloll wel F =] E(Gerinium szbmcwn yb)
£ 25 mg/lOO mL 5294 76.55£0.11%2] DPPH radical

2SS et olels Aelgd e 72 Eeu s,
Zgbrol= R ol 7]olsks Ao® BuE T 9rKle).
EE I

AR AEZ FX A, o WA AA,
PdsAA, dSIeEE FsdA 59 2t e
o, 2P &91 FuRel digh grjgE o W@}Eﬂr
5ol EJ—Q‘ﬂ om HZZ|UFe] 4L 245 7=
30.9%°] DPPH radical 2~7%< YR ‘91\3}(17,18).
olggt A¥= Mo|dE B H|FI U teir = v
ﬁo}/\]-ﬂ o iﬂ—ﬁ-/ﬂ %)ﬂ o] }_z}]?ﬂ—ﬁ. }\] /\].;}J: Aoz 1;],0]:—3]_
ZHE A 83l 7lede IRlsta ol s 54
ek F7F A5 R ojol & Fo R AlgHTh

Table 3. Antimicrobial activities of plant extract

Strains

Gram positive Gram negative Candida

Size of clear zone (diameter, mm) bacteria bacteria
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