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Antioxidant and Neuronal Cell Protective Effects of
Eugenia caryophyllata Thunb. by Extraction Solvent
Hee-Kyung Oh*

Department of Food and Nutrition, Jangan University

Abstract

This study examined the antioxidant and neuronal cell protective effects of the water and methanol extracts of Eugenia
caryophvyllata Thunb. The total polyphenol content was significantly higher in the methanol extract than in the water extract.
The DPPH radical scavenging activity in the water extract was similar to Vit. C at a concentration of 100~200 pg/mL. The
ABTS radical scavenging activity in the water and methanol extract was similar to Vit. C at a concentration of 800~1,000
pg/mL. The superoxide dismutase (SOD)-like activity in the methanol extract was similar to Vit. C at a concentration of
800~1,000 ug/mL. The DPPH, ABTS radical scavenging and (SOD)-like activity increased with increasing extract
concentration. In a cell viability using MTT, the water extract (50 and 100 ppm) and methanol extract (100 ppm) had a
protective effect against H,O,-induced neurotoxicity. The result ssuggest that the extract of E. caryophyllata Thunb. has
antioxidant activities and may be useful for treating neurodegenerative disorders.
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8-S (Eugenia caryophyllata Thunb.)S 4E AW E
2B EE xS 2R E5dF(Myrtaceae)l] ST,
Fe LARE AgaelddM 2 SRt ol adE
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2005), HEEIH(Wang et al. 2010 ) 5] Be AFE0] B
JEA Qv 3 FEe] FEUE FEx7 Tl ot
Aeke] ksl gol| gk AA IS0l Tt ThEA B

F3 JthLee & Yoon. 1993; Ahnet al. 2000; Dong et
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3. DPPH radical _1715“\*

g FEd 95 2 ve

FZ2E 1mLol 02mM 2,.2-
diphenyl-1-picrylhydrazyl (DPPH) I mLE 713 & 443}
Al wRkeE the A2elA] 30 E<F WRAIZL %, 517 nme]
] UV-spectrophotometer (UV-1601PC, Shimadzu, Japan)
£ o]83st FFE=E =45 ckBlois, 1958). DPPH
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4. ABTS radical 2{&%

N7 7 F=E 89 05mLe FAF 74mM 2.2-
azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium
salt (ABTS) €9 0.5mLE &3}3te] 3087 w217l &
735 nm®l| 4] UV-spectrophotometer (UV-1601PC, Shimadzu,
Japan)E ©] &3t FFE=E =4 ’5‘]—0113]-(R0berta et al.
1999). ABTS radical 24842 (1-AE87He] 4=/
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5. SOD FAFEd(Superoxide dismutase-like activity)

A =l d 9 feE FE55 89 40 plol| Tris-
HCI1 buffer (S0 mM tris amino-methane, 10 mM EDTA,
pH 8.0) 120 pLe} 7.2mM pyrogallol 20 uLS #7138t
Ao 1087 BFS-AIZITE 1 N HCI 20 LS 3 7}ste]
S-S AAAIZ] TS 420 nmol| A UV-spectrophotometer
(UV-1601PC, Shimadzu, Japan)E °]-&3ly S4=E =74
At Marklund & Marklund, 1974). SOD -FAIEA]&
(A 287Fre) FREA Y7 FHE)<1009] ol5te]
Akete] R
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Hydrogen peroxide (H,0,)2ZHE f=% SH-SY5Y Al
E &g h3 3= MTT reduction assay= =74 313
Th(Heo et al. 2001). H3F E5¢} vlebe FE2ES vEE=E
SH-SYSY A3 H,0, A&]sk7] A7+ Hel| A2]slaz, 100
uM H,0,5 ZH2F 2411759t A Elakdtt. o] Jej¢] SH-
SYSY cellell MTT stock solutiong #2]3}e] 37°CollA] 3
A7} incubation$t T, DMSO 100 pLE #7}s
AR AL 570 nml A microplate reader (UV-1601PC,
Shimadzu, Kyoto, Japan)& ©]-&3sld S35 SH3ITh

275 200 uM BIEFRD CE ARS-3FAAL, cell viability=
izl gk % F=2 YER
8. SHIXE|

RE FAAEE 33| v dAjste] e AnE, 434
o] BA) BA1L SPSS Win. 20.02 AFE3IItE 7} A| 8o
&k 72> meantSDE UFERNRI oW AR 7he] Apo] fre
S JAuA] E4HEA (One way ANOVA)YE A8,

AE 7kl §9]&<Ql 2Fo]= Duncan’s multiple range test2}
t-tests o|-§3tod AL AEE AAIEIIATH

m. ZAx gl oz

1. = polyphenol &zt
;‘é & G4 9 HekE 559 F polyphenol TS 4
g A3= Table 13} 2ok A I 2 Hlebs 529
Z polyphenol -2 77} 286.39 mg/g®} 531.62 mg/gS =2,
Uﬂ‘:&% FEE2 dF 5559 ¥lsl F polyphenol 7ol
fFodoz o EA4 YERETtH(p<0.05). Oh (2016)2] A7)
A AeF A Z==EA &= phenol"* slekE- shero] 239.26
mg/gO & YERRTHL EJ—EM 2 ATk AL SIS
A Aoz LI—EP/LE} T3 Dong et al.(2004) A2
oA Ak B3} WERS == oﬂ/q phenold 27 3Fake
23.1%2} 42.8%S S5l e o2 HiuF o], B oA



<Table 1> Total polyphenol content of Eugenia caryophyllata Thunb.
extract by water and methanol

Extract solvent Total polyphenol(mg/g DW)

Water 286.39+2.95D%
Methanol 531.62+£2.72

"Mean+SD
Means in the column with different superscripts are significantly
different by Student’s t-test at p<0.05.
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Ak s E4 2 Hek2 FEE9] ABTS radical 427
47} SOD FrARHS 54§ A¥=Table 37} Table 4%}
2t A% 45 2 Wee FEEQ vt Sl oet
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uh, izl HIERD Coll HlsiA e e 51’3%
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2ARFE ST S AR aAREE BT 58T
4= Jou 2 DPPH radical A= @2 3 u%o}ﬂl
ARSShE AoE B E S QITK(Van et al. 1999). Jeong et
al.(2010)9] Bare] o5, o4 % 60% HEE FEE9] &
T7} =715kl wel ABTS radical 27840 Zolx|&= 74
TS BoH, o= odx wekE FEE°| phenold 3%
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Superoxide dismutase (SOD) FA} 84L& S0k £S5
hydrogen peroxide (H,0,)%2 W3z WS Su8-2 3}
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A &= =4 F Ade WHo|tK(Benzie et al. 1996).
SOD AR &2 SOD9 Z3FE phenoldl EZE
superoxideol] T3t 2Fs} A G377} Q= Aoz WaA 9
I:}(Nice et al. 1995). Choi et al.(2012)& S e
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oﬂ*ﬁ 717} 38.9%9F 32.5%0% WEE FEE0] B FEE
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<Table 2> DPPH radical scavenging of E. caryophyllata Thunb. extract by water and methanol (%)
Concentration (pg/mL)
Extract solvent
6 25 50 100 200
Water 23.77+0.35"%23) 33.69+0.58°¢ 54.78+1.34%C 89.92+0.09% 92.17+0.09°*
Methanol 25.07+£0.22%8 42234036 62.24+0.18°" 88.69+0.17% 91.00+0.09°

Vit. C 31.46£0.11% 59.42+1.67°A 89.07+1.53% 90.07+0.58% 92.43+0.06%A

YMean+SD

DValues represent an average of three determinations.

IMeans in the column (A-C) and row (a-d) with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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<Table 3> ABTS radical scavenging of E. caryophyllata Thunb. extract by water and methanol (%)

Concentration (pg/mL)

Extract solvent

100 200 400 800 1000
‘Water 31.13+0.35"423) 55.6+0.5198 83.21+1.14% 94.36+0.09"NS 96.34+0.09™8
Methanol 32.37+0.16%* 72.1240.56% 83.03+0.12%4 95.02+0.07 96.83+0.05%
Vit. C 25.3240.13%® 51.83+1.779¢ 66.51+0.53°8 94.57+0.38" 95.57+0.01*
"Mean+SD

DValues represent an average of three determinations.

IMeans in the column(A-C) and row(a-d) with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

<Table 4> SOD-like activity of E. caryophyllata Thunb. extract by water and methanol (%)

Concentration (pg/mL)

Extract solvent

100 200 400 800 1000

Water 12.55+0.35M29) 32.22+0.28% 63.04+1.33 81.52+0.09°8 80.54:£0.058

Methanol 15.90+0.168 38.08+0.36% 58.37+0.18 80.33+0.17°4 83.26£0.01*

Vit. C 18.68+0.19°A 43.39+1.87°* 63.04+0.13%4 81.52+0.28> 85.02+0.09*
DMean+SD

DValues represent an average of three determinations.

IMeans in the column (A-C) and row (a-d) with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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<Figure 1> Protective effect of water extracts from E. caryophyllata
Thunb against H,Ox-induced cell death in SH-SYS5Y
cell system

DValues with different superscripts indicate significant differences at

p<0.05.
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<Figure 2> Protective effect of methanol extracts from E. caryo-
phyllata Thunb against H,O,-induced cell death in SH-
SY5Y cell system

DValues with different superscripts indicate significant differences at

p<0.05.

(p<0.05). H3F WerS FE28 A2|g A 8lr= 100 ppm
FZoA HIERI C 200 uMe} FrelH 02 FARSE Al7dAM
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