ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Koreagn J. )Food Preserv. ( ) g gg ol_l‘a ﬁ.l E I" %".g. % !,"2]

ﬁgg:s}/’d)?%%-i%g/%q‘?2)02/kjfp.2016.23,6,866 The Korean Society of Food Preservation

The chemical constituents, antioxidant activity and anti-inflammatory
activities of Solanum nigrum Linne by different harvest time

Seongkyu Choil, Kyoung-Sun Seoa, Yong-Doo Kim2, Kyeong-Won Yunl, Bong-suk Choi3,
Seong-Woo Jin3, Kyeong-Yun Kang4, In-Kyung Ch03, Kyung-Je Kim®*

' Department of Oriental Medicine Resources, Sunchon National University, Sunchon 57922, Korea
> Department of Food Science and Technology, Sunchon National University, Sunchon 57922, Korea
3]&11%7]161111‘;} research institute for nushroom industry, Jangheung 59338, Korea
Department of Pharmacy, Sunchon National University, 57922, Korea
> Department of Food and Nitrition, Nambu University, Gwangju 62271, Korea

AYF - AL AT 229 3N 40 AR 207° - AAA
A

m Stefxtelvlarstnt, *=Hofstm
L

‘SRS ofsat, dROistm AEY st

Abstract

In this study, we investigated the variation in free sugars, amino acids, antioxidant activity, and anti-inflammatory
activity of Solanum nigrum Linne based on harvest time. Major amino acids identified by HPLC analysis were
proline, histidine, and serine. The highest content of total amino acids were found in S. nigrum aerial parts and
roots harvested on July 10th and August 10th. Four kinds of free sugars (fructose, glucose, sucrose, maltose) were
detected in S. nigrum, and the free sugar content varied significantly with harvest time. The fructose content of
S. nigrum decreased with as harvest time increased. The total polyphenol content of S. nigrum was highest in
those harvested on August 30th. The antioxidant activity of ethanol extract from S. nigrum collected at different
harvest times were measured by DPPH and ABTS radical scavenging assays. The anti-inflammatory activity of
these extracts were assayed via nitric oxide suppression in C6 glioma cells with a lipopolysaccharide (LPS)-induced
inflammatory response. The anti-inflammatory activity and antioxidant effects were the highest in the extract from
S. nigrum collected on August 30th. Good comrelations were observed between antioxidant and anti-inflammatory
activities in ethanol extract of S. migrum roots harvested on August 30th.
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e A7 3, 42§ Ag X 53tk 7550 Jlt@).
7habgol] #ek AFEE Choi®t Seo(5)= 7hvkee] ik
7 Uigt AF+ATE TR vt dvke). dALELd
Oks_}\l ﬂ_/] gao Al E-A) il-n—-/] }\ﬂ/\ z‘ﬂ: = o]ﬁ.g A=,
A7t tiFEollo, Mk 2 %‘57} Z7FskaL k).
7hkeE A4, 8 3 98 5o vt 7led s /A
UAA o= TP ThsAdo] wig- 2 kR E AZHETHR).
SHH QI 1 she} vlEo] kst H M E el ik
ol Sl =i JATH9). Superoxide(O,) 2 hydroxyl
radical(OH) 59] iﬂ-/\% /\]./\z_g ?Elu].xq oz A /(«"ﬁoﬂ 9]5‘51.
uhe|glol A AE v E3ste] Aol Fa3t d3s 43
SHA|RE, TEFe] & AT ‘g AWl DNA®} ©haiZ gl
Alxzet 53 ghgste] o]E59] S48 A7 AY 7159
H3H10,1D)E 7HA 9k <, =3}, a%‘, AL, Fupx] 2~
dWEE H HrlE T A4S ARe dee Ziii H3
o] th12). o] ¢} o] AAAU ] free radical®] -3l il
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rsHA el S ?—‘?—7‘]’\]7] E4E A EY HAE
oA o e A7t Ede] = rh13-15).
7iabge] gaksl 9 e °ﬂ w3t AFEEE 7k
21 9] acetone, methanol 2 &2 FZ3lo] 34kl g3=
Hlw gkl gl em(32), 77}‘1}%9] gitsl g9E el e
phenol’d £ ©] 2,6-methano-3-benzozocin-11-ol, 2-hydroxy-
5-methyl -benzaldehydeZ X 113t v} lth36). 7Pl <
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u, A A7) FHe S AR 9 ARg A7
= PRIg Agtott Egt ZhulsE v &g A3 A EE
o] A7 O]'U]‘*’ﬂ' Z/3 g ol gt A7t 9
€ vt 0101 AT 2 A 7Ivte R g A% g
A7) el el gel Arka3)
weba 2 ARE feuEt A A s olA
7hebs& Al st Zﬂ_i‘é A7 R RSt A F
27459 Y2 A 8E FEst ol fEld 9
polyphenol o2 £ O}Od‘:]' gk A 71 7hnlse]
DPPH radica %715, ABTS radical 227 9 NO 414 ¢}
TS A5 7] 2ol R A% 7x AR
&ataat g

e ¥ wy

Mz WUy
B A3 o] A3l 7l 20141 1090l Yol A A
3 AT 7S FAE 2015 49 209l =HUE

J

weFxYel gt on, Ul AitE = 7vkse] 2
7, A T Ago] s o] FoiFittn 47l 79 HE
7] 48] AAFATHA2). 7t 1579 TS S

T FAAZ 3 T vl £EE 100 mesh A 2 A 2]A
E73 BaukS A5 2 AR5 ti(Table 1, 2).

2 Ado A8 A2k Sigma-aldrich(St. Louis, MO,
USA)O A FY3ske] ARSI © ol =2k HAo
AccQ-Tag amino acids assay kit(Waters, Milford, MA, USA)
£ Agaidr. 23 2 B0 A4 S A% 53
9 A A%S AHgsdth

g2z 24
Feld g Wilson 5(16)2] ] Z3lo] BAE9
1jr. = AR5 goll SFTE 7}0}04 EA1Z] $- 100 mLE
gake] @41 52)(50,000 rpm, 30 min)3}iL 37 - # 5}

04 o] Z{(Whatman No. 2)3t3ith. o] #gh o] H-3- Sep-pak
C182.2 AHA|AIZl thS, 0.45 ym membrane filter(Millipore
Co, USA)Z o3} & HPLC system(1200 series, Agilent, Palo
Alto, CA, USA)E ol&3dte] Fasiion, HE7=
ELSD(1200 series, Agilent, Les Ulis, France), column<>
carbohydrate column(250%4.6 mm, Agilent, Richardson, TX,
USA)S AM-3193 a1, o] A2 75% acetonitriles AH8-3FA
o #52 £9 1.0 mLYoH, AR FUHFS 10 Lz
sto] 3PS 2Pt

Table 1. The weight of Solanum nigrum parts depending on
harvest time

Harvest time Fresh weight  Dry weight Dry/fresh weight Root weight

(date) (g/plant) (g/plant) ratio (%) (g/plant)
Tul. 10 325" 68.15.1° 24.9£24° 7947
Aug. 10 32421 773:48° 239827 9416.4°
Aug. 30 352431° 84.8+5.6" 24.1£26' 98+5.9"
Sep. 10 310£34° 76.5:4.3" 24.6:2.1° 8946.1"

)Each value represents the meantSD of three determinations.
PMean with different superscripts (ab) are significantly different at p<0.05 by Duncan’s
multiple range test.

Table 2. The harvesting time and parts of Solanum nigrum for
this test

Samples Parts
A July 10th
August 10th
August 30th
September 10th
July 10th
August 10th
August 30th
September 10th

Harvest time

Aerial part

Root

oZ QM mg QW
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Fdofo| =t B

A 82| T4 obn] mAt-e: Daniel 5(17)2] WH O 2 £
3}aL, AccQ-TagTM method(AccQ-Tag amino acids assay kit,
Waters, Milford, MA, USA)ell W&} =43 348 AX
T BEAE9th AlRS 6 N HCl €902 110ToA 24431
7brEsl AAA A AAE A6, FEde 5
0ClA F5ste] Fib} £ s SAZ + 20 mM
HCl 5 mLZ ZA3F & 0.22 tm membrane filter(Millipore
Co.,, USA)ZE o Faqith 1 o5 20 il g+ F AccQ -
Fluor borate buffer 60 pL, AccQ - Fluor borate reagent 20
uLet E3hate] 107 7FE RESAIZl & EAAIE R AR
skt

AAEE Al7el 42 HPLC system(1200 series,
Agilent) © 2 473)3}%] 2™, column-> AccQ-tag column(3.9%
150 mm, AccQ-Tag"™, USA)S A28} 1, column &%+
37C, 5 solvent A(acetate-phosphate buffer) 40% :
solvent B 60%(acetonitrile 99%)S Z335l3th 52 £4
10 mL o™, AZ7| 942 248 nm, A8 FUHF 5 L=
sto] A S 2Pkt

El=2

— =
T4z

2

EE A=

H A& 1 g absolute ethanol 50 mLel] %] 3}
1 FLol| A 3A17HESE 150 pm o2 wHksle] &39I Th
HHE- Obital shaker(VS-201D, Vision scientific Co., Korea)
£ AHgslon o] ¢ %52 Whatman paper No.
22 filter SFGATE Al=el AEH-E-& FLA7]7] 98 X1F3
A 5E%7](N-1000S-W, Tokyo rikakikai Co., Tokyo,
Japan) £ ©]-&-3to] 1 FE3HAth 7+ A5 conical tube
o] Yol %A 2¥% 31 (MDF-794, Sanyo electric Co., Tokyo,
Japan)o| A EA¢ & FAZIZX7|(PVIFDIOR, Iishin lab
Co., Korea)Z 7AZ3to] &89 ¢S 4A4. 71tz
ANeFEFEE TAUX FEEL ol Table 39 22 &

< Yendlon, A3 AlEZ AFESHTh

1

[
BN

EodE &y

=3t 572 Velioglu 52 B HE g WH(18) 2
2 2439 1 mg/mLoll A= 5 Lol 108] At
Folin-Ciocalteau A] 2FS 100 LA A7}t & A4 58
7+ Eok 9k 3 7 tubeoll 7.5% NayCOsE 500 L% H71s

30Cell 907 ¥H-g-g vk 4% 725 nm 5% g}
¥ =32k 100, 300, 500, 1,000 pg/mL gallic acid=

o

A23d A62 (2016)

o]-&sle] EEAFIE At F Eeldls FEFE NE

1 mgZl ug gallic acidZ equivalent 3}$3T}.

DPPH radical &2H&4

AzFA s 5742 Blois®] (195 T3t 735t
%t 10, 50, 100, 500 pg/mL 5=2] sample 10 pLol| 2x10™
mM DPPH £%(dissolved in absolute methanol)-2 90 1L
A7retarL ¢l Al 303 Whe-3t & 517 nmell A 355
S etAth ARFo T2 ot A3} o] WMEE(%)=
AAFEE 3 1C50(50% Inhibitor concentration) 2> 50% DPPH
free radicalZ A oJA7]+= A|BF =S ALt

ARFA5(R)=(1-A & A717e] FF=/FAE o
F3E)x100

ABTS radical &7&4

ABTS radical - ©]-8-3} gHatsla]l =% ABTS' cation
decolourisation assay WHQ0)SZ Al&3IH T 7 mM
2,2’-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)$} 2.45
mM potassium persulfates E33le] 4T oA
overnight &} ¥H-&-3t] ABTS & @A AI1Z] ¥ 734 nmel|
A FFE ko] 0.70(+0.02)°] ¥ == phosphate buffer
saline(PBS, pH 7.4)Z 3|43t} A& 10 pLel 3]
£ 90 ILE Hkste] H85] 5% F 73 nmol|A] =S
=759 th. ABTS radical 227 8%]-2 DPPH scavenging
activity AIMPERH I FLoHA WEE(R)E AL F
IC50(Inhibitor concentration 50%)% & &3} o).

C6 glioma M =ZuiY

C6 glioma Al £+ 10% FBSS} 1% antibiotics7} % 7}l
DMEM H| A & A}-8-8lo] 37T, 5% CO, ¥l 7]l A] vl ks
At A EE culture dishol] 80~90% 3= AFgES w] Althul
513 AL cell passage numbers 202 'A7]A] 2 Al L=t
A& s

MESY £F

Az AlZ254E 3435171 918l Green 5:(43)2] W
o] w2} 3-(3,4-dimethyl- thiazolyl-2)-2,5-diphenyl tetrazolium
bromide(MTT) assayE AAISFTE C6 glioma A7}
1x10° cellymLe] %7} = 2 96-well plate®] 100 pLA
B33} 37C, 5% CO, incubatorol| A 18A]7F F<t vl o3}

Table 3. Soluble solid content in ethanol extract of Solanum nigrum depending on harvest time

Samples

Item
A B C

D E F G H

Soluble solid (mgfg) ~ 732:43" 84.3+4.8 86.245.5

81.744.1

324431 382434 37.6142 39.413.6

YEach value represents the meantSD of three determinations.
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Atk LPSS} AlEAEE 05% FBS7F H7beol &
DMEMe] &4 3s}e] 24A17F 2 2]8kaL 0.5 mg/mLe] MTT
oS st v x| 2 WA 6] incubatorol] A 4417t Bl
Skt Wi 5+ AeAS AAFL 7 wellell 150
L. DMSOE #7138l formazan 2% 83 A17] microplate
reader(BioTek, Winooski, VT, USA)Z &3 % 540 nm=
S35 th Al 252 A8 FA T 3ol uv]st
of WiEe= et

Nitric oxide (NO) MMzt £F

C6 glioma Al ZZHE A= A DAAFQ nitric
oxide(NO)9] & Green 5(21)2] WS o] &3lo] A X
Hjekel 2 ZA5H= NO* S El S Griess Reagent@r HES-A)A
=43kt C6 glioma cell2 1x10° cellymL 5% = 96-well
plateol] E:3 & A58 TEHE A g|sle] 24417 vl
skt /‘ﬂ J_HH & S 100 uLe} Griess Al 2HA reagent:
1% sulfanilamide, B reagent: 0.1% naphthylethylendiamine
in 25% phosphoric a01d) 7} 50 ILE £315ke] 96-well platecl]
A 1087 9H-3-A171 3 microplate readerE ©]-8-3Fo] 540
mol AN FFEE ZYsUth NO” EEF4 LS NaNO S
TEEE ZA st ALE-SE

SAEHN

e A 33] viEsislon, dd4 S SPSS SAZ
223 (ver. 12.0, SPSS Inc., USA) < o] &3}o] o #zka}
EFAAE A9 2 Duncan’s multiple testE E3) 1
214 (p<0.05)% &olslith

welg gt

7habse] 28 A7) Hod Rl e 54
7= Table 49} 2t} & 4%9 %FA%Ol 7&%}492# ,
ol feld S A EY fructose TS 7tk
w7} 1.85% = 7H8 =A e, AE(1.14~ 135%)7}
A 8H0.33~0.71%) E.o} =7 UrE‘r‘:kD} Glucose 3 <&
w7} 0.95% = 7HE A YR o, 2] /350.60~0. 72%)
7F A&HE0.02~0.52%) Bt =4 YEFTE Sucrose b
maltose -2 AHEA 0 2 fructose®} glucose2] kel H]
stod A UEbgTh EAI7E 7halkg 2732 fructose,
glucose, maltose®] 3 79 104 (A)F-E 8¥ 30L )7t
A= 7t o, 99 109+ 7hntks 2 4-5(D)ell
A Aaslth Sucrose= 7haks A73-oF Hef oA 84
109@B, & 8¢ 304(C, G)°ll & AlgsodMT H&E
At 7hatge] freld FARE A EW BRE AT

oA fructose>glucose>maltose>sucrose =2-2 =2 UENL

Table 4. Free sugar content in water extract of Solanum nigrum
depending on harvest time

(%)

Sample Fructose Glucose Sucrose Maltose
A 1242017 0.7240.16 ND” 0.20£0.06
B 1.35+0.20 0.60+0.09 0.19+0.07 0.30+0.07
C 1.14£0.06 0.64+0.09 0.34:0.07 0.13+0.04
D 0.97£0.11 0.44+0.04 ND ND
E 0.71+0.09 0.02+0.01 ND 0.19£0.04
F 0.71+0.10 0.52£0.11 0.03£0.01 0.06+0.01
G 0.33+0.03 0.33£0.04 0.13+0.04 0.11£0.04
H 0.18+0.04 0.08+0.03 ND ND

l)Each value represents the mean+SD of three determinations.
ND, not detected.
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© 8¢9 10¢°l 23 7kt 2] /dF-oll4 1,929.05 mg%
7V = e Yeil s, 5 A7 A3 s 3
o] Az} ol Wale] %74 &3 A|ZT 813.46
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& & HA} Fasthe A YEITh £ opr ke
2 & proline, histidine % serine 2.2 UERHTE AU ol A]
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Table 5. Amino acid contents in Solanum nijgrum depending on harvest time

A23d A62 (2016)

(mg%)
Amino acids A B C D E F G H
Aspartic acid 9.85:2.30" 14.3244.35 54.28+8.50 43.63+8.30 28.10+2.36 54.406.88 46.05+3.28 34.31£2.65
Serine 137.48+22.65 2296142136 4230013657 3275144632  132.04+21.42  209.5612630  44.752.50 54.7448.32
Glutamic acid 55.75+6.22 41.1449.52 94.84+6.30 89.38+8.90 347812.12  107.55t10.62  77.6414.64 34.13£1.50
Glycine 50.50+6.94 50.82+7.38 26.36+4.82 28.62+5.63 9.0043.55 7.87+0.34 20.151.85 3.800.08
Histidine 180.52122.64 230.56127.56 1443241265  132.68+20.64  110.14+13.36  122.38+10.54 13.34+2.00 15.94+3.36
Arginine 71.88+18.02 05.37+18.24 35.74%6.71 27.39+4.56 46.17+6.40 34.4243.62 35.84+3.42 12.41+1.28
Threonine 42.82+5.71 54.37£11.16 23.17+2.33 16.60+1.60 25441222 19.75+4.80 19.4942.18 7.88+0.50
Alanine 103.28+16.66 120.79+8.66 72.68+10.10 43.34+6.80 46.56+4.34 73.86+6.32 74.95+6.02 19.37+2.70
Proline 170.60+13.20 250.35+17.01 76.49+13.23 52171536 143871534  67.1447.20 30.63t1.64 188.38+22.40
Cystine 31.9242.88 39.87+4.36 20.61+3.66 15.824345 7.44+1.80 8.27+1.04 2.190.12 3.41+0.08
Tyrosine 90.40+15.42 101.15£7.65 36.6018.54 37.6517.32 20.63£2.66 7.11£1.46 8.92+2.82 2.96%0.10
Valine 109.34£11.55 141.48+33.66 90.0610.50 79.21+10.70 47.9613.48 32.66%3.05 46.21+3.64 16.04+3.64
Methionine 35.52+4.85 38.69+5.90 2031+2.42 20.40+4.88 8.84+1.40 6.50+0.22 6.95+1.42 2.05£0.08
Lysine 70.29+12.74 95.46=12.12 3341£7.02 16.3440.94 32.69+3.86 23.35+3.10 27.62+2.94 7.84+1.54
Isoleucine 76.36+7.68 92.20£14.30 61.16+8.08 58.72+6.38 34.65+3.30 23.34+4.68 31.8242.54 9.68+0.76
Leucine 136.2348.65 157.49+15.80 89.37£16.30 70.63+9.42 52.96+4.05 38.31£2.10 48.7616.12 13.59+1.30
Phenylalanine 138.76£17.20 175.39+26.61 109.03£18.54 102.8348.54 32.1945.08 18.43+4.28 29.40+3.44 7.47+0.65
TAA” 1,511.49 1,929.05 141142 1,065.09 813.46 854.90 56251 434.00
EAA” 789.83 985.64 570.82 49741 344.87 284.73 22358 80.50
EAAITAA (%) 5226 51.09 40.44 4259 4240 3331 39.75 18.55
"Bach value represents the meantSD of three determinations.
2TAA, total amino acids.
3)EAA, total essential amino acid.
Z polyphenol EEExs

Table 6. Total polyphenol content in ethanol extract of Solanum

nigrum based on harvest time

Samples Content (g GA/mg extract)
A’ 26290+10.31”
B 310.99£15.63
C 289.25+17.62
D 275.72+12.87
E 345.93£19.69
F 240.50+15.41
G 401.22+16.81
H 367.53£18.33

The abbreviation of introductory remarks are the same as in Table 2

PEach value represents the meantSD of three determinations GAE (jig galhc acid

equivalent/mg ethanol extract equivalents).
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AFH e A SHH(L)+= Jimoh 5(32)°] Hadt 7hvls AF=
£9] total polyphenol &FH.TF 32, polyphenol A% %
SRl tannino] ThFEHFE £37)9] 80% WEE FEE
(138.62 mg, GAE/g) BT} =& A o2 8ol ]th33).

DPPH radical &A=

7} A|£.9] DPPH radical®] 2% S 2213 A7}= Table
77 2t} F3A]7]d WE 7inlE ethanol FEEEY
DPPH radical 2272742 A735-9} ite] 25 8¢ 304l
ANF S AFTFEC, Gl o] =A Yebsith 90
2 %3] ethanol FEEEE-H)©| A4 ethanol FE&
E(A-D)°l H|gt] FL3 A7)0 Ui ICsofk< YEF
o, #e] ethanol FEEEE-H)2 itsl a7} =55
golsisith A g2 89 302 2F 3 B o] ethanol
FZEE(G)°] 137.90£3.179] 7 @& ICx#kS YERIS L
o, 99 10¢ 83 71vk5 42 ethanol FEE(H), 8¥
304l AFH g 7hnks A3 ethanol FEE(C), 8¥ 104
485t 7tulg Ya] ethanol FEE(F), 99 109 483t
7hakg A7 ethanol FEED) 3 89 104 ¢ 7w}
% A735 ethanol FEE(B) TOE & ICsogke] LERE
o} dukx o g ghaksl § 3= flavonoid 5 phenol&}3HE©]
FHg 2 EA 9] AR oA o] 2 FoRE v
W34), 2&e] Fqdl utef He)iele] ksl EAdo] A1
H Ho = Yepd AFARER g 2lE vk Qo
(35). 7Hke 591 vehE 259 gikslaa) dAolA
Be]o A 62.65 pg/mL, 7|14 119.58 pg/mL, A
187.62 ug/mL2] ICsoake] UYEPTHA = B 11(36)<}F ¥ w s}
o] & Aol AHE-g 7HntS ethanol FEEE9] ICsowko]
=okou} Hol grakel g4 oA e fABEITH36). ek

Table 7. DPPH radical-scavenging activity and ABTS radical-
scavenging activity of ethanol extract of Solanum nigrum
depending on harvest time

DPPH radical ABTS radical
Samples
scavenging activity (IC50, ng/mL)

Ascorbic acid 527+047" 1.21+0.12

BHT 14.82+1.03 1082009
A 184.89+2.497 76.4822.16°

B 167.1044.12° 97.67+343°
c 159.6243.14° 106.624.50°
D 164.9044.57° 67484307

E 179.87+5.82° 81.14£2.5T

F 164.684.33° 92.86+2.33°

G 137.90£3.17" 48.10£1.19°
H 145.84+3.43™ 84.14+3.82°

UEach value represents the meantSD of three determinations.
Mean with different superscripts (a,b) are significantly different at p<0.05 by Duncan’s
multiple range test.

A gatsl o) 7R =L ghulze] 48] 8¢ 3020]
Qlon gt 3} Holyk e el a2 wrhalg]

ABTS radical &2H&

Z} N 89] ABTS git]Ze] 27%2S gelgl Aate ol
Table 73} 2t} 82 7] 0] WE 710}= ethanol FE2EE
] ABTS radical 2752 8¥ 30l 23 & 7lnlz Be
ethanol FEE(G)IA 7Fg & IC50%k(48.10£1.19)= U}
Efilen, 9¢ 104 F&3 7tvlg A3 ethanol %
(D), 7€ 104 Fgt 7tuts A ethanol FEE(D),
749 104 &3t 7inl5 82 ethanol F+EE(E), 92 10¥
F8et 71mks Be] ethanol FEEMH) T2 W ICswk
< Btk 2791 ascorbic acidv 1.21+0.12 pg/mL2]
ICso%-S YERA o, BHTE 1.08+0.09 j1g/mLe] ICso%tS
Btk & A4 8¢ 30d 83t 7hutF BiE] ethanol
FZE A 7H =& ABTS radical 2271%5°] Yehd, 7in}
= Aol 71 w2 atel o] YelthE 71E AT
Az37)e}F ke Aol E YR o]& # AT T
S1E vhe} 2ol A5 E AFH e A7l wet kst
BH7F FEE Aol & Uehl= o] Ylem A7
H}

MEZEM gl C6 glioma Mz Hd=dH =5

317 o] AAWAFEF C6 gliomas AF8H2 ~E g 2
gt AERSE 2 A5 F83ke lipopolysaccharide
(LPS)1} sodium nitroprusside(SNP) 5ol Wo] 712} 1o
AHEE = Al EF0]TH38,39). IS 8% 7ol A 58
gt AlX 54 HrtelA Zieks A7 F9ld e
ethanol FEEES 10, 50, 100 pg/mLe] F=2 g%
AlFTFEAA 7tuts 2A17] 2 591 ethanol FE&
100 pg/mLe] FE=ol A= C6 glioma cell2] A EAZEE0]
90%°]’d= UeEldo], ME25HS gle Aoz dRlsiitt
(Fig. 1).

C6 glioma cell°l] 1 pg/mL LPSE 2]t NO<2] o]
9.52 IMZ 2719 < dholslglor, 79 10d9] A28 7}
m}5 A2 ethanol FZE-2 10, 50, 100 pg/mLe] F=2
LPSo} B4 A2 g uiA| A NO9 s S4 & 23
7.1, 5.9, 7.1 tM=E YEFSITH(Fig. 2A). 8 10€ o] A4 g
7haks A3 ethanol &85 A le A= 7.1, 5.9,
7.1 iMe] NO &3FS- H.g] o1 (Fig. 2B), 8¢ 30l =133
7tk A3 ethanol FEES A 2lT2] NO 2 8.3,
79, 83 IM& 2F7F 7481 ThEg. 20). 18] 1 99 10 <]l
AF 3 74vkE A% ethanol FEE9] AHelwolA NO
gFe 7.1, 7.1, 7.9 iMZE YEFSTH(Fig. 2D).

Tk B B9 FEE0] 45 7€ 10¢ AFA S Al B
A NO ke 71, 7.1, 7.1 IME A 89] & ¥3lo| noj=
Ao g A gk NO9| o] 4= A S (Fig. 2E), 8¥
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100l AH 3 7hatz Be] =552 10, 50, 100 pg/mL=
A2lgh 2] NO #2259, 7.1, 7.1 iIMZ 2t Zrasiivt
(Fig. 2P). 84 30°1°ﬂ N 7t ““E] FEE= A
9 NO e 59, 36, 24 IMZ EClEQlon o
FEE9 TR EAHCE NO Fige] #aHe A
ME}(Fig 2G). nkR e 2 99 10Y 9] A 3 }U}z—

BH =0 o
] 2559 NO TS 48, 48, 7.1 IMZ 27 7HAH )
T
A A7 TEdE= TJ&O}MD}‘(FIg. 2H).
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Fig. 1. The effect of Solanum nigrum ethanol extracts on the cell
viability of C6 glioma cells.

DA, Ethanol extract from § mjgrum aerial part harbested on Jul. 10th; B, Ethanol extract
from S njerum aerial part harbested on Aug. 10th; C, Ethanol extract from S njgrum
aerial part harbested on Aug. 30th; D, Ethanol extract from S nigrum aerial part
harbested on Sep. 10th; E, Ethanol extract from S nggrum root harbested on Jul.
10th; F, Ethanol extract from S mjgrum root harbested on Aug. 10th; G, Ethanol
extract from S zjgrum root harbested on Aug. 30th; H, Ethanol extract from S njerum
root harbested on Sep. 10th.

"Mean with different superscripts (a,b) are significantly different at p<0.05 by Duncan’s
multiple range test.
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Fig. 2. Anti-inflammation effect of Solanum nigrum ethanol extract
LPS-induced on C6 glioma cells.

YA, Ethanol extract from ' njgrum aerial part harbested on Jul. 10th; B, Ethanol extract
from S njgrum aerial part harbested on Aug. 10th; C, Ethanol extract from ' nijgrum
aerial part harbested on Aug. 30th; D, Ethanol extract from S njgrum aerial part
harbested on Sep. 10th; E, Ethanol extract from S njerum root harbested on Jul.
10th; F, Ethanol extract from S njgrum root harbested on Aug. 10th; G, Ethanol
extract from S njgrum root harbested on Aug. 30th, H, Ethanol extract from S njerum
root harbested on Sep. 10th.

IMean with different superscripts (a,b) are significantly different at p<0.05 by Duncan’s
multiple range test.
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2 AT e Rert AR EY =& G4 e
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ME ikl kel g Fake A Al E 7R
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