KOREAN J. FOOD SCI. TECHNOL. Vol 38, No. 5, pp. 699~706 (2006)

KOREAN JOURNAL OF

II
=S UORA
FOOD SCIENCE AND TECHNOLOGY

The Korean Society of Food Science and ‘Technology

QU= (Euphorbia jolkini Boiss) FE82| &gt I &gty

A - ool - §9F - 0T - B4 - ol %A - Ay
(ATl el ZA 2 B8 #

AFYEFAPIAT 2

Antioxidative and Antimicrobial Activities of Euphorbia jolkini Extracts

Ji-Young Kim, Jung-A Lee, Weon-Jong Yoon, Dae-Ju Oh, Yong-Hwan Jung, Wook Jae Lee, and Soo-Yeong Park*
Jeju Biodiversity Research Institute, Jeju Hi-Tech Industry Development [nstitute

Abstract The antioxidative and antimicrobial activities of Euphorbia jolkini extracts were investigated. Total polyphenolic
compounds extracted were approximately as follows: 162.08 mg/g from ethanol, 12.64 mg/g from n-hexane, 48.11 mg/g from
dichloromethane, 544.08 mg/g from ethylacetate, 176.42 mg/g from butanol, and 30.00 mg/g from water. The ethylacetate
fraction of this extraction showed the highest antioxidative activity (IC,): DPPH radical scavenging capacity was measured
at 8.38 ug/mL, xanthine oxidase inhibitory activity was 466.01 ng/mL, superoxide radical scavenging capacity was
11.39 pg/mL, and nitric oxide scavenging capacity was 332.11 pg/mL. Antimicrobial activities were determined by paper
disc method and minimum inhibitory concentration of E. jolkini extracts against food-borne pathogens and spoilage
bacteria. The growth inhibition curves of E. jolkini extracts against Bacillus cereus, Listeria monocytogenes, and Escherichia
coli were also determined. These results suggest that the ethylacetate fraction of E. jolkini has strong antimicrobial activity
against the all species of microorganisms as well as strong antioxidant activity.
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Dried Euphorbia jolkini powder

Extracted with 80% Ethanol
concentrated

80% EtOH extract
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Fig. 1. Schemte of extraction and solvent fractionation of ethanol
extract from Euphorbia jolkini.
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Table 1. List of microorganisms and media used for antimicrobial experiment

Strains Media Temp. (°C)
Bacillus cereus (ACTC 9634) TSA/TSB 30
.. Listeria monocytogenes (ACTC 19115) BHI 37
Gram positive . )
Staphylococcus aureus (ACTC 25923) TSA/TSB 37
Staphylococcus epidermidis (ACTC 12228) TSA/TSB 37
Escherichia coli (ACTC 25922) TSA/TSB 37
Pseudomonas aeruginosa (ACTC 27853) TSA/TSB 37
Gram negative Salmonella enteritidis (KCCM 12021) TSA/TSB 37
Salmonella typhimurium (ACTC 14028) TSA/TSB 37
Vibrio parahaemolyticus (ACTC 33844) TSA/TSB+3%NaCl 30
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Fig. 2. Concentration of total polyphenolic compounds in the
ethanol extract and its various fractions from Euphorbia jolkini.
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Table 2. Comparison of antioxidant potential by the ethanol extract and its various fractions from Euphorbia jolkini

ICy, (ng/mL)"
Treatment DPPH radical Xanthine oxidase Superoxide radical Nitric oxide radical
scavenging activity inhibitory activity scavenging activity scavenging activity

80% EtOH 2222+ 137 >1000 26.11+1.41 41326 +2.36
n-hexane 266.83+2.43 >1000 >1000 >1000
CH,Cl, 7193+ 1.85 >1000 117.48 £2.07 62571 +£2.56
EtOAc 8.38+0.92 466.01 £2.67 1139+ 1.06 332.11+£1.55
BuOH 1290+ 1.11 >1000 19.701 £ 1.29 496.33+£2.22
Water 5347172 >1000 93.73+1.97 >1000
BHA? 22,70+ 0.61 NAY NA
Ascorbic acid 3.90+3.22 - -

Trolox 8.62+2.20 288.60+ 4.4 189.9+£2.03 >1000
Allopurinol NA 3.12+0.17 22.65+0.35

IC,, values were calculated from regression lines using five different concentrations in triplicate experiments. ?Butylated hydroxy anisole. ¥NA:

not available method.

Table 3. Antimicrobial activities of each solvent fraction from Euphorbia jolkini against gram positive bacteria

Clear zone on plate (mm)”

Strains
Fraction conc. (ppm)  80% EtOH hexane CH,C], EtOAc BuOH Water

100 11 2 - 13 11 -
B 250 15 - - i8 15 10
. cereus 500 15 } . 20 16 11
1000 18 - 11 22 18 12
100 10 - - 12 1 -
/ ‘ ] 250 11 - - 13 12 10
. MONOCYLogenes 500 2 } . 15 13 11
1000 15 - 11 18 15 12
100 ] ] - - 12 12 -
S 250 15 - - 18 16 10
| aureus 500 15 ; . 19 17 11
1000 19 - 11 20 18 13
100 11 - - 13 12 -
S 250 16 - - 17 13 10
S. epidermidis 500 17 B 9 18 14 11
1000 20 - 11 20 18 13

UDiameter. *No inhibity zone was formed.

£ Table 20 vFERASICH 2ix}3ols A29 DPPHY free

0“1 ]

£ allopurinol(22.65 ug/mlL) Bl A et Zi& 7 &njrt

radical 22L& ethylacetate®} butanol 3 Eoll4] T}2 & A} st 23v, Fig. 29 Table 29 ﬁﬂ‘oﬂ X HEol ethyl-
EE &) v& Pers] =& radical 23S e oM, xan- acetate EEEA 9] & ZEHE o] UE Eofl wja ¢
thine oxidase *]3]|&4d-& ethylacetate F-8Z9l A superoxide rad- 3] oo Epsty gaksiEido)s & 2 ] =3t =}o]
ical 2AZA3} nitric oxide £7184-& ethylacetate$} butanol ¥ F ZE ZolE HolA] ekttt o Yo Rs il

& 01]*17} iﬂ] et Ak oR st S48k galkaleka Hol = AJEEO] radical B3 Akl 23 ‘ﬂ%‘é:% BT
S HSl FEELS cthylacetate £ EZ 7HzFe] DPPHE free Az Aol o)t Aakae] FF/ 1 radical sourceol ek

p

L
o,
lo

radical =784, xanthine oxidase #|H&

2 nitric oxide

5

¢

L7
)
q
o
mlm 9

A, superoxide 227]&4d
2AGA ] 10, T 838 ug/mL, 466.01 pg/mL,

o n% & 8 12 do rH o
Qil
S
>,

M‘Oﬂ e} whg-

o]
/g 0]

27 Ag57] gf2ole
B8] A4 31Ae) et e oy

11.39 pg/mL, 332.11 pg/mbL AT F= ZTuls o] /M = T ét}wf‘ 7} Bok B A|US| o]Roixjor B A
Al VFERE ethylacetate w8 EollA] FAlgolFo] 71 A e = oA

W A0 R Hol HiEY SRHE AR Ede A2 Uy o E ATFE B dulE kA fElrle 2 g LAY F
AZF ASE B & F AU, 53F] ethylacetate EEES- % A= 403 *gﬂiL/‘égél% o Eekal 2 Q1 T
wo = AMH 4 galakAlel BHA(22.70 ug/mL)H trolox(8.62 PRen Eok F ZgHE garo]l 7 H2 ethylacetate 3

ug/mLYRT H2-3e50] =4 WERGT), 285 xanthine/xanthine Eoll A EV\PZ@}E&I 7t 7V
oxidase systeme®l] &8t superoxide AAEA HI thETow A} shelsg Ueile 348 2

vebdoss griEele) §
2 gHes

]
d
3



Table 4. Antimicrobial activities of each solvent fraction from Euphorbia jolkini against gram negative bacteria

Clear zone on plate (mm)"

Strains
Fraction conc. (ppm)  80% EtOH hexane CH,Cl, EtOAc BuOH Water

100 1 2 _ 14 11 -
E coli 250 " ] ) s . b
500 14 - - 18 15 12

1000 18 - 11 20 18 13

100 11 - - 14 11 -

P acrugi 2 . ] ; " . -
> aeruginosa 500 i5 } 9 20 16 12
1000 18 - 1l 22 18 4

100 1 - - 12 i -

- 250 14 . . 17 15 11
S. enteritidis 500 16 } 10 18 16 12
1000 18 - i1 21 18 13

100 I - - 14 1 -
S fvhimuri 250 14 i ) 7 . Y
L tphimurium 500 14 . - 18 17 I
100 1 - - 13 12 -
_ 250 15 - - '8 s 1o

V. parahaemolyticus 500 17 } 9 20 16 11
1000 19 - 1 22 18 13

"Diameter. ?No inhibity zone was formed.

Table 5. Minimum inhibitory concentration of the each solvent fraction from Euphorbia jolkini against bacteria

, MIC (ppm)
Strains
80% EtOH n-hexane CH,Cl, EtOAc BuOH Water
B. cereus 100<M<0 _ 1000 <M < 500 100<M <0 100<M <0 250 <M < 100
L. monocytogenes 100 <M <0 1000 <M <500 100 <M <0 100 <M <0 250 <M <100
S. aureus 100<M <0 1000 <M <500 100 <M <0 100<M <0 250 <M <100
S. epidermidis 100 <M <0 500 <M <250 100 <M <0 100<M <0 250 <M < 100
E coli 100<M <0 1000 <M <300 100 <M <0 100<M <0 250 <M <100
P, aeruginosa 100<M <0 500 <M <250 100 <M <0 100 <M <0 250 <M < 100
S. enteritidis 100<M <0 1000 <M < 500 100 <M <0 100 <M <0 250 <M <100
S. typhimurium 100 <M <0 1000 <M <500 100 <M <0 100 <M <0 250 <M <100
V. arahaemolyticus 100 <M <0 1000 <M < 500 100<M<0 100 <M <0 250 <M <100

"No inhibity zone was formed.
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Fig. 3. Growth curves of Bacillus cereus in the media adding the ethanol extract and its various fractions from Euphorbia jolkini.
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Fig. 4. Growth curves of Listeria monocytogenes in the media adding the ethanol extract and its various fractions from Euphorbia

jolkini.
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