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8 ¢ B AFeAEe ARY 7bE(Solanum nigrum L) %9 50% oetE FEE, oEotAE
olE E3] olFTE EES o]gste] akst AFES HFstAt.  1,1-diphenyl-2-picrylhydrazyl
(DPPH)E o83t zAett)Z &4 ZAHFSCs)2 50% olere FEE, doAHIE £, ofZ3 &2

B3Ol A 242} 215.46 pg/ml, 42.43 pg/mL, 52.28 upg/mLolFtt. Luminol-2]&A 515 ”ﬂh—’f‘ﬂo o]
43 Fe’'~EDTA/H,0, Aol 2l F348H5(0SCsy) B7lA, 71uks 50% oe-g &5 2525 4
g/mL, oJHotAElo|E BEL2 705 pg/mL, oFFEE B 6.25 pg/mLE UERh '0,2 f=H
AT Mg gt e a3t SANME 7Hhs 50% oge FE58 9 ofgg|E B2 5~25 4
g/ml SRS AERSENE ehlor e Sroit AEHs 84S tehh gkt ol
@ ARE B9 AIE 2EE U RURES DS WL AT QAT AZ FEIAE w2

o g
e Fho BMLR SEE AR S 2AT S ee AN wEtA SEE Sof 7t
% 2222 S4% Ut A484 7o Bad Acw wew

Abatract : In this study, the antioxidative effects of 50% ethanol extract, ethylacetate fraction
and aglycone fraction obtained from dried whole plant of Solanum nigrum L. were investigated.
The free radical scavenging activities (FSCsp) were 21546 pg/ml, 4243 pg/mlL and 52.28
g/mL, respectively. Reactive oxygen species (ROS) scavenging activities (OSCsp) in
Fe"'-EDTA/H,0, system were 25.25 pg/mL, 7.05 ug/mL and 6.25 pg/mL, respectively. 50%
ethanol extract and aglycone fraction showed the cellular protective effect against 'O, induced
cellular damage of rabbit erythrocytes at 5~25 pg/ml, but not at high concentrations. These
results indicated that S. nmgrum extract/fractions could be used as an antioxidative agent. However,
it could induce cellular damage at high concentrations. In conclusion, a special caution is required
to use S nigrum extracts as a cosmetic ingredient.
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Aedow FRE ¥R AE G
Zpeldel miR 2hgo] it &d4tad (reactive
oxygen species, ROS)o|2te @dstd mdg A
Sh oA Hehd, Z444aFe oFo] gt
Zpelde] A-gomr At mios E440A
FogRE niE Hosh= s oAz 9l
th. 28y o5 WolAle ArejAdwo]l How <f
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5gg 4 gk FvHez AW, wwd o
DNASH 22 AZ HEES FHNLT] ot

=4S WAE] HE 7)5o] HARL FF2C
2 mFL3P7L dojdrt o]e} o] Aejdow
Srd NRLss Fuslety Shop1-3] miR
Late] = ddlo=w Afsh= ROSY FREE
superoxide anion radical(O; )3}  hydroxyl
radical( - OH) &2 ZZFT  singlet
oxygen(!0) @ hydrogen peroxide(H,0)%} 2
< HEHZFE, 18a o] ROSeH A 4
AR wFr-gor MARE  peroxyl radical
(ROO -), alkoxyl radical(RO -) o] ZgHH
[4]. ROS= Zr&Ad 9k ofyet A=Al At
A AGEH, Adeid ~2EAS v
= o HJor BAE B Fof, 5 L Al
ol osiAE ROS7F AdH= Aoz dA
otk ROS FollA §hgAe] 7k 2 10,91 -OH
T HF Alx 9 27 E4E op|sked F=
el 9&E gt} o] ROSE TFo| EAoh=
superoxide dismutase, catalase 2 glutathione
peroxidase®} 72 A4St 49}t HIEUIEL Cot
22 HaAA AR o]Folxl i 4kst
ol myjto gy mis ek AEA
A2 ®StAZIh o]¢} Zo] ROS= F=9 4F
3H AEe| A= A, el 9l DNA ARSHEgt
oflet &g ARl Zepdl detado] Aed
o 9 HAAERD wakdRt, S|YFEAN ARE
At FEHl 52 E3A]7]E=  matrixmetallo
proteinase—1 (MMP-1) Id F7F 9 #Hapd A
Qirg Zxto RN dupdog uwio] el I
4, T8 F Aa3E 5 ooF L3Pt 7pEskE

tHo-9l. Webq Wi wsie oAAelr] geias

m oA AAEE o A Y o
9 AGE iAol BEHR] AAE FI7E
A%t ArstA| o] A} HFo] o]fojxof gF
[10,11].

AR PRl de ARBEE iR E
L-ascorbic acid, a -tocopherolo] Slt}. o] &
AeblE gt glof mle E9tgste] sPEell
ascorbic acid—2-glucosidett tocopheryl acetate
5o F=A FHE T2 ARGEHAR st &
A 2 Wol Hgadr., E AFddie Fk
35 dAIE BHor mi tehdoiy 5o
et S AES AA AE FEEERE
stz she A AL vk ERF
Ao Y3t 9@ &5 FHE AT HRES
T AL" A dAFE AEsfen o
[12-14].

7VatS-(Solanum  nigrum 1)< 7YA| T} &35
© Tollde] xEor Aofdore fifdik
goh. dre]  sjd#82  She  solaninedt
solamargineo]gt= GZLARO|E7F 2 T-H-E o
UL QA E7]ole ARRPRZE ERECl ot
[15-18]. ofgj&go 2= ag, ok, =, &F
ol &A i RgtelAE 7], w718
d, M4, 71 2 T Soll AMgE AR Mol
ISl ks FEE] it d9Ee A
& Aol digt A B, FEEA, 1 B
=1

foli ofN N,

A Zo] BuET 9Qti19,20]. stHoz 7t
kg dafjoll = glycoprotein®l solanine A&
2 Tk oEHoR =4S Y 4 Qe Ao
2 A dH21] s AeEe osiAd &
ol HA A2 mpyjEoial B QIeH[20].
duto s EntE, Az 9 7px|o] FEA HiE

o] solanine¢] ZEASttn HIE  Qith
Solanine “g#9] =4 F1 THsto] @A 33
FolA= 7hkg FEE0] HE 48R AMSEH
A= g ok

7hts FEE9 AR 46 g dA4=
7AntE 9 E&29  1l-diphenyl-2-
picrylhydrazyl (DPPH) oz A7g4d(22]=%
dofje Al FE§ gl glycoprotein®]
DPPH =tz 4 O, 59 &AZA gt &
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7 dnH23]. 28y EeiE AQRt etk A
Z —%‘E -4 71'}— ROS(HzOQ, Oz'i, . OH E)
7} AAEE AA o5 ROSO| gt Z34tst
5 7R o Fuest el b Fast &
il 10,02 fEH AE A digh B
a0 5 AE $FoH Pt Fies) E*éoﬂ
et A= 7H = AAolo. ot 2

TFAAE 7Hte dx FE2E 9 EYEE T:H

5to] free radical AAZA, Fe**-EDTA/H,0,
AA AR SFLF digt F4tShs,
10,02 fxd HIZL AXZ &4 it Ax
Bogvns =4 % oz2H 7hmtE Hx FEE0]
i B Jrdt HE AEA $§ 7He
A5 ZAFStAL SHAT

2, Mz ¥ MY
21, 7171 L Al
UV-visible  spectrophotometer= Varian

(Australia)AFe] Cary 50, dFshd37]E= Berthold
(Germany)Ate] 6-channel LB9505 LTE, &4
T FgE AP ARESE Spectronic 20DE
Milton Roy Co. (USA) A& AHEsH9, pH
ulgl= Hanna (Korea)A} Zﬂ% Aot

o
EDTA, luminol, heparin, ZF3HAZ ArgH

7Vats(Solanum nigrum L.)

e

Az 3220

rose bengal, free radical &7 Aol AR&3H
1,1-diphenyl-2—-picrylhydrazyl (DPPH) radical
< Sigma chemical Co. (USA)ollA sttt
71t FeCl; - 6H,O+= Junsei Chemical Co.
(Japan) AE=, H,O,= Dae Jung Chemical &
Metals (Korea)/\} AEE AHgstaich ehE-8
7\‘”501] /\}%% NazHPO4 12H20, N3H2P04
2H,0, NaCl, H,SO, 1811 ofe:&(EtOH), d
-2 (MeOH), olldotAlHo]E(EtOAc), n-3l4t
T A% 8l AR 55 ARS ARSSHHh
H 7222 ARESE (+)- a —tocopherol (1,000 IU
vitamin  E/g), L-ascorbic acide=  Sigma
Chemical Co. (USA)elA FQlstGict. Aglell A
&9t 7hks Az 20159 7Y€ FEAElA
Tdsto] ARg-SHAITE
2.2, 7lokE x|
Aol ARgR 77]'“]’%
tﬂ-lﬂ o7 == 1;!!
72l dx(am 11]94
&2 2 L& ol%

==

cheme 1.7} Z&
] stk Az
1*711 e
50% o 7‘174
% ofahseet. o
(powder)g
S nshg olgs
A 5| ofgobo
gao] AL ofotiolE

WHEAZ]

g

A==

s

-

Solanum nigrum L. 100 g |

50% EtOH
Extract

50% Ethanol 2 L
at 25 °C for 1 day mixing

|

|

Hexane fraction |

| Aqueous fraction |

!

|
!

| EtOAc fraction

| Aqueous fraction |

Deglycosylation

| Aglycone fraction |

Scheme 1. Preparation of extract/fractions from dried whole plant

of Solanum nigrum L.
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Z5te] o9EE At ofFEE BEe oo}
AHlo|E Bele At 7l4Re st ge AlAs)H
of A3t ol==E 282 0.1 g9 olgotAH
o|E W B E FHS, oMIE 9 HSOE 4.5 ¢
51 050/v) HE= 234 10 mL&Hof 4A17t
SR i oo P I o S A A e S
A7l 89S 5% KOH-MeOH g0z %3}
Aty F3F A4 T oA ootAH | EE
olgsl HAsty 0|5 Y- FEsto] ofZeE
23l Azttt 482 Az 7tE Az
(100 & 7lEoz A=t dxd ks
Az0] 50% oleE FE2E2 13.17%, 2o
Ho|E 23l 022%9.00, oHolAEolE &
oA g AAG oFHE R 82
0.13%= eyt

23. 7OtE Mx FEE9| s st £F

2.3.1. DPPHH-& ©]8%t Free Radical
AAEA

DPPHH2 Al=9] 2z 475
Qe Aoz, HmH <t
DPPHO| thet AA}5oisS 59
Fg EAAT. AE HHE HE2d 45A1%1
0.2 mM DPPH £ 1 mLe] ogt& | mLE
A7kt o8 Fke] 7tg Mx FEE 1 ml
E Artete] AL o A2oA 10 min &%
H

4] & spectrophotometer2 517 nmoflA &5
Eg At 1 249 7= AeE ¥A
ko AHQE thx(contro) 02 st A|RE @
L AL AT (experiment) 02 FHATE A&
gz A2AEHL DPPHY] %71 50% Z4E
=d =t AR FE  (free radical

scavenging activity, FSCsy, ug/mL)ZA 327]
stlom, 24 2ZHDPPH) A48 (%) A
Arstd] Abg e Al et gt

(AExpelimem - ABlank)

Acontral

Inhibition (%) = {1 - [ ]} % 100

2.3.2. Luminol TP HE o83t
Fe**~EDTA/H, 0419 QoA SA4g45ta
2ABH(F FAEs)

Fe**-EDTA/H,0, A:= tiefst ROSO2

- OH 211 H,0)E AAZ|a, He o] ut
S EFujz Zgetch wEbA o] AE o]gs}

R LA
Eﬂ
ROSe| gt & tehss ST 4+ 9lon,
o] & itetsolle ML S Holes
A o|lE 2k xE 4 gty A4gE ROSe
AEL Fol=3 ROSSL Hhg-& 539t afshdsg
< Aoz SRIT & oot gy 574
4 BEHo| Z84 178 mLE Y1 98 Fx9
Mg Az FEE2 99t 97l 25 mM
EDTA 40 gL ¥ 5 mM FeCls - 6H,0 10 L
£ 7IgF & 35 mM luminol 80 zLE Y1 &

—_—

E0] Aol FSUth ofolAq IpehiRT9  cell
holder] FEE ¥3 5 min 5 247 F
150 mM H;O, 40 pLE ¥ sHhigs 25
min & SGsHAH. tixw(control) 2 A& &
A tiilel SFFE ¥, A blank)S A=
it £H0] FUSht HyO9F FeCls - 6H,O Hf
A =542 Hrbstqrh. 3837] 6-channel
LB9505 LT9| 7+ Ad2 A7 Ao BAste] A
g 7to] Zpol7h A9 Qe skt abehdgo
= 24 ANEDL by A 2o] ezl
o, BN AE AR A7) sehiEte] A7
7} 50% #HaEEd Qs A|=29] sk (reactive
oxygen species scavenging activity, OSCsp)ZA]

H7]sHt.

ol

2.4, Z28(Photohemolysis)Hg 0|25t
ME 25 511 &5

24.1. AEF dEH Az

Ao AHgHE E7 HE4= 4SS eY™E
7= SHgmollA s A o/fE = st
E72RE Aol A& F heparine] H7HE AlF
Toll Yol 4 Co] Yo Bt sl 12 holu
o Age o]gstdt. ©o]& 3,000 rpmeZ 5
min ¢ GRSt @3t L Eest
F, Bt H8H+= 0.9 % saline phosphate
buffer (pH 7.4, Na,HPO, - 12H,O 9.6 mM,
NaH,PO; - 2H,O 1.6 mM)Z A|H3to] AR
gsta o] WAL 2 AAst. 33 §F
Eoto] Ay, BEg 437 4 T Y
HSHA ARgstelen HE AES AE ¥
12 h oJufjoll Y5t F8E AP ou] &y
H o] wep skt Aol AMgE HE
T @gH2 700 nmellA O.D.gkel 0.6019.2™
ol &L £ 1.5 x 107 cells/mLo] At

- 784 -



Vol. 32, No. 4 (2015)

242 7WrE Az FE2E 9 £ AX
HS 83 &34

AP dA=l 35 mLE To]a]lA AP (No.
9820)°l ¥ ¥, Am8&AE H7ISHT Al=E
FEEE 77 50 pLA Frkska faollA 30
min 59F pre-incubation A7 & SFETHA|
rose-bengal (12 #M) 0.5 mLE 7}ot1l ==
E(Whatman laboratory sealing film, UK)S=
YTE 2 F 15 min F FERAF SkTE F
&gl 83 FRAE WEE AA At 50
cm X 20 cm X 25 cm 3719 AR} Stof 20
W @ds= dAsky, FF5e=5H 5 cm 7
glof] Ay dedo] @7l moldlA Ay
@Fs Baol H== wdet ¥ 15 min FF
BERAL SlH FERAPE Bd 0 gEke
(post=incubation) Al7te] wE Ado] npi]7g
TE 15 min FE2Z 700 nmolN FF=
(transmittance, %)=FE S}t o] ol A
AT FHHO BF: Frhe= AETY 89
Ao vlEgth, RE A2 20 T F2AoA
Pttt 7hts Az FE25 9 299 F8<
o] w2]= #{I= post—incubation Al £E
7‘453 e a2z iE ALY 50%7F &
g =& AR t50& FSte] Bluskelth BE
7350 AdolA iz r5°] 32.6 minlE
Q2O £+ 0.1 min O|HZ AFAJo] FT5HA
e

Olu..

2 OHJqL Eo ‘1}"4%* T2 HEgAdo] ¢

of Alautyt Agtsto] 2Epiteb-g-o] ApEAt
S ANAZ 4 Aok Aol EAehs
°V‘}ﬂ7<]°] HEH E 52 24 gz A=
AGozn AuSE FAAT, olst 2]
AxE Asdezy @ds aAste 544
deES FolA A=Y AfEHZE AR
(free radical scavenging concentration, FSCsp)
= 34T 4 ok wEbA] & AddoAs vl
4% erizte 2SR DPPHE ol el

=
=
z oF

Ttz #2292 ety aABYe =
7(040}‘}\1\‘:]'.
250

oy

= _

i 00 |

23

> 5 150

@

E =

) UE 00 |

g <

g 0w _ S

g

P o i i . W |

50% EtOH EtDAc  Aglycone  (+)}-a-
extract fraction fraction Tocopherol

Fig. 1. Free radical scavenging activities of
extract/fractions of whole plant of
Solanum  nigrum L. and (+)-a

—tocopherol.

2 Yol 50% £AE+ FEQ FSCso
7hbE Ax 50% o FEE°] 21546 4
g/mL, of[2otANH|C|E E&lo] 4243 yg/ml, of
=282 E3o] 5228 ug/mLE e H(Fig.
D. olg2 WA= F g9 (H-a
—tocopherol (FSCsp, 8.98 pg/mL)EttE= HwH
e B4S Helom, ofdotAEo]E H ofZ ]
B2 50% olee FEEHTE oF 4] 2
S92 byt

50% olgta FE=ol Hlote] ootAlHolE
£89] 72 2oz aAZAdo] oF suf o4 A

ek i

| bt olel ol ofdotAHlolE 289
216 o AAEAHo] =L o]gL oHolAE|
o|E &8l 50% HE FE==FH d2 A

o|al, & 8uiQl oHopME|o|Ex= FSA40] 3t
Az 7tE Ax 58 FolA 8o =4
Lot H|5=gt 42 YEHE luteolin, quercetin,
rutin, catechin 52| ZgtH -o|E9} w4 Sgt
=59 &F HlE&ol ¥7] "Eel Zo=w wdd
o, olst g AFL ofFeE REAE u
it} o2l 282 ofdotAlHIolE 29

WA SR of2ee s

of
]
o3 G&0R Bl HZEH e 2

U rlr
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3.2.2. Luminol ¥3H-& o]-&3t
Fe**-EDTA/H,0; Aol SlolA 84k
27 S F A5k

2 30
=
€ 5 &
o E 2 |
23
£ =
f=2]
£ s
2 g
w10 |
g8 -
- =
g
0 . . . |
50% EtOH EtOAC Aglycone L-Ascorbic
extract fraction fraction acid
Fig. 2. ROS scavenging activities of extract/

fractions of whole plant of Solanum
aigrum L. and L-ascorbic acid in
Fe**~EDTA/H,0; system by luminol-
dependent chemiluminescence assay.

B Ao AREH Fe''-EDTA/H,O A4 =
Fenton ®F§-& o odqt F/9 24447t
AA/dE et Luminol> &/d4tA9} Hhgslo] &&
AEI7E HAL o]olx] HIE/SEH R HHA gtk
o) Aol BUSAE Al 245 B
ol stehge Hash=dl ol ol&ste F
FASH5(ROS scavenging concentration, OSC5O)
% ni7}o].odr/]-_ %—Aﬂﬂ—j\_7} 50%%2 _/,\_o L l.—_Eo]
0OSCsp2 7hts Az 50% oge FEEO
25.25 pg/mL, ofdotAHolE 59401 7.05 u
g/mL, ol=8]& B8] 6.25 pg/mLE Yerth
(Fig. 2). o2 84 A=z 2 49

L-ascorbic acid (1.50 pg/mL)EttE oFF @2

TR LR

50% oetE FEE Xt} oF 44 =
ebct,
w3t free radlcal A2ATAHO A

AL odoAHCIE £8E0] 50%
i e e i A
o] \gg7] EEH_,_Oﬂ _QJ-/H/\]—/\ /\7qu/-1 =
e Aoz Wi
oz BEAAE oPopdls B

2ol 79| g FAtskse e,

ek, 74kg ofgotAlslol= @ oF3
A

tsl ge

Ll

clelt Age

[¢F

3.2.3. 10,28 58 AT nhyo digh
AﬂEEi a7

7
K] %%7:. Age] EAeH olE X}EEWOH
=]

[e]
=2 o I3 S F3 ‘0.7 o ROSE
AR B35 BEtee] F AEEL 10,
+ Aol e gt NN R it
SHIE dAIA Fatet ol SHAZ|AL, Al
zupolAq S WS JAAIA ADareht
e wEe AE SAE SAMRIH. 2 9T
M= AHlzdte] Xlé‘ol%%?% AR HETA|
% 1S o]gste] 'O,

2E ol§7 P

2 frg AEsge digt Reavs ¥kt

}OI‘

2k shdet. ik dzxol 50% oge FEE,
ofotAlElolE 9l ofgEE 229 1, 10, 25

2 50 pug/mLE AZsty FSAAL! rose-
bengal2 0,082 §xH HIEZ AI =7}
50%7t EHE AZHTs, min)S ZA5IO] AEZH
SaWE HriettHTable D).

g FEEC 50% ASHE FEES Tt
5, 10, 25, 50 pg/mLelA Z2ZF 3558, 35.7
40.2, 20.3 min, ©JEolAEolE EIS ztz}

Table 1. Cellular Protective Effects of Extract/Fractions of Whole Plant of Solanum nijgrum L. and
(+)— a —Tocopherol on the Rose—bengal Sensitized Photohemolysis of Rabbit Erythrocytes
in 0.9% Saline Phosphate Buffer (pH 7.4).

750 (Half time of hemolysis)

Concentration (gg/mL) 5 10 25 50
50% EtOH extract 35.8 (£ 0.0) | 357 (£ 0.4 | 40.2 (£ 1.9) | 20.3 (£ 0.6)
EtOAc fraction 319 (£ 2.7) | 244 (£ 0.3) | 20.0 (£ 1.9 | 143 (£ 0.1)
Aglycone fraction 48.0 (£ 0.8) | 46.3 (£ 0.8) | 36.5 (£ 0.1) | 15.3 (£ 0.3)
(+)— a ~Tocopherol 36.1 (£ 0.1) | 37.7 (£ 0.1) | 382 (£ 0.4) | 439 (£ 1.2)

* Control, 750 = 32.6 = 0.1 min.
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31.9, 24.4, 20.0, 14.3 min, o2& 32
Z+ 48.0, 46.3, 36.5, 15.3 min®& YERIT}
AFsEA| 9l (+)- a —tocopherol& 36.1, 37.7, 38.2,
439 min®=® Yepdth 50% ogE FEES
50 pg/mLe ALty HE-oEHor AHELR
saEYNE HYow, HIEAA (M-«
—tocopherol®t FAISH AIZHSFIE HYoh
HhH 15 =Rl 50 pg/mL oA 7502 20.3 min
o2 A4S 7htg oEotAH ol E 282
L7t =obde] mwer AEE(B26 + 0.1 min)
Hot ¢ @7 8§88 EXAFH. o282 29
2 5 10 pg/mL SEAANE (H-a
~tocopherol 2t} &2 AXRSEVNE epd =
IEEQ 25 50 wug/mL oME &3 2HE
EAMHH. o dHE &9 e FEE
oo Ad+e 89482 X5t A&
—ZLZH"]'O & 4 Aen 53|, odotAEo]|

gof wol 3&0}5401 A& AL=E AREY

odly _I}L

2} lm 2 8 o (2

DP.

4. #

Thu

D 7 Ax =589 AsedEd 2484
(FSCsp) &7 A, (+)- a —tocopherol (8.98
ug/mL) > olEopAHO|lE £ (42.43
ug/mL) > oF=¥E #£&(52.28 ug/mL) >
50% oEtE FE22(215.46 pg/ml) £A=R

8 =07 e=

2) 7l Mz FEE9 SAME AAGHE
FASHs, OSCsp)-2 L-ascorbic acid (1.50
pg/mL) > of=#E £2(6.25 pg/mL) >
oHotAElo|E EE(7.05 pg/ml) > 50%
Aetg FE2E(2525 pg/ml) =M= YERGE
o},

3) 002 HET MR myjeo] gt
MZRSEIHTs5) &4 Ad, 50% et
F28 9 olZFYE EEo A% 5~25
g/mLOM 27t AZRSEIE L}E}”‘E} s}
Ak oEotrElo|E BBl HLE sk 9
zHog 938 =AAH

FHJ

il

7V (Solanum nigrum 1.)

Az FE=9 At 84 7

1l

FZEHT} odotAEHolE Y olZE|E EI
Al oF 4u] ol AA UEtHTh o= 7hbE A
2 FEE &A= luteolin, quercetin, rutin,
catechin 59 EgtHo|E9} fe4y IFES9
St HlEo] w7] wE}] AS=R HRITH24,25].
I8y AEF AlZE gide=z ¢ dAR
FoE Al E4olA dF ofZ7E EgofAvt
Fo FhoAT AZES 337 YEL =2
TN 88 3 28-S YEdldh ol 7t
b Azo] EAshs Atmdoly g =2olE 4
250 93t A2 FAHY, 3 AFE Fl
I 89 WAYUESE dolE TaUt ok At
=t

el 2
£ @yt 20154 Aedsblsteta ayd
T Ago s
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