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A convergence study of antibacterial effect of solanum nigrum extract
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Abstract The purpose of this study was to antibacterial effect of solanum nigrum extra in candida albicans. In this
study, the antibacterial effects of 70% methanol extract and solanum nigraum were investigated. The content of
flavonoids and polyphenol contents in solanum nigrum extraction. The antimicrobial activity was determined by
spectrophotometric growth inhibition assay(optical density) and colony forming untis (CFU) for the candida albicans.
Total contents were flavonoids and polyphenols of solanum nigrum, the result was 8.23+0.13 mg/g and 14.97+1.58
mg/g, respectively. The CFU results showed lower CFU counts in the experimental groups compared to the control
group. And the result of the bacterial viability was decreased in the experimental group. Therefore the extracts of
solanum nigrum were found to have antimicrobial activity in candida albicans. From the these results, solanum
nigrum extracts have a possibility to be a candidate for natural antibacterial components in dental products.
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2.1 7k FEE Ax

& Aol A AREE 7k S e = Al

A AR ks Aol st} ARRSEITE ¢
A 7k 500 g& waldtel S ] 10819 70% ¥
Ehe-gollof] W 243t A FE3AT
o] 9} 4] 2 (Filter paper # Whatman, UK) 12} o135+
tf. Aq3E FEEL Z4s5E7](Vacuum Evaporator,
ETELA, Japan)= S §530th 181l 5 T2+
£ B AAZ7](Freeze Dryer, lishin Lab, Korea) & %
FEHE AZSATE BT AxE AlHS e §
3 Dimethyl Sulfoxide(DMSO; Amresco, VWR Life
Science, U.S.A)ell 212} 5 mg/ml, 10 mg/ml, 20 mg/ml,
40 mg/ ml F== 3]A3te] ARE-siTh

] ZZOHV_
=

2.2 AN

A B AT AEALAHAA 54 Az
Calbicans(ATCC 7965)E Yeast mold broth(YM broth;
B D Difco, Franklin Lakes, NJ, US.A)oll o] 243}
A1Z1 F 100 plek #ix]el] 10 mieol &3tk o2 37 T2
1FHolE ol A 48A3F &7d3t AlFTH

373
13 %“éﬁ} # #& 5 x 10%olony forming
ul Ay} 2ZS 112 &

)
B

100 pl® 3.4
HjAJol] HR231 48A17F 5t QIfuo]E oA wjkst F

49 e ANse FEES Bk

43E 7S 5 x 10° colony forming unit(CFU)/mL
u

2 YRS Awellol] 200 plA #53ka1 200 uLo] FE
& 7 A9 PEE Azste] F 8 400 Lol BE F
ABARFEE 37C°] 15t HloEfel] HaskSlrt. 4841 F

elisa leaderE AH8-3F4 600 nmollA §3=8 45}
1 kS optical density(OD) 2, Mld#SA =S 7tstgith
OD#2 SATH fFoakE Fat7] skl One-Way
ANOVAZE o]&3t9 H7}ektHSPSS 19.0K, IBM Co.,
Amonk, NY, USA)

2.5 ZEdlE o= 4

FEES B2 EE 01 goll methanol 10 mLS 7}3}
o] 70ColIA 0% 5o 53 3 5% 1 mg/mlL HEE
SRR 3 4sto] ARESITE A 50 ploll 574 630
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uL37Fske] ¥t} 18] 2 Folin Denis reagentZ 50 ul
7hste] 3 FQt Aol A wRgAIA T 10% Na2CO3E
ﬁ}%"“v"— 100 yL%ﬂs}i HZ 1ml BFS 9571 ¢
3 S5 150 ubs 57 & & 3tk 22)a 37C
T2l AR BRAIZL F UV/VIS
Spectrometer(X-ma 1200 Spectrophotometer, Human,
Korea) & AFE3le] 725 nmell A &4=E =43tk

¥F54 garlic acid(Sigma Aldrich, US.A)S AF&-3}]
EETAE a8 ZYjuEy dEs ALtEanh
2.6 Z2tE ol &

o] T0Cell A 30 &<t —%%%-?%Elmg/mLﬂ

FHTE At ARSI TE 4, 9 100 ﬂLoﬂ
m{ diethylene glycols % 7}skich 2#]a2 1 N, NaOH
100 uL &t 5 37°C 250l A 177 HEA AT

a8 UV/VIS 1200

Spectrophotometer, Human, Korea)Z& ©]-&3}l%] 420 nm
oA FHES S &

Spectrometer(X-ma

548 naringin (Sigma
Aldrich, US.A) AHE8te] B34S 183 S

ol=e] gk Aok

3. A+ A7

3.1. CFU 23}

C albicans®) colony forming units (CFU)& &<l3}
Ag IRkt gz

7] S8l 2 A3 L E 10704

Fig. 1. Result of Colony forming unit (CFU) (a):0
mg/mL(Control), (b):5 mg/mL, (c¢):10 mg/
mL, (d):20 mg/mL, (e):40 mg/mL.

TO7 o FEAE HrlehA] & 7+ Al count 7t &

M AER @ F2Es BAT AT & 5
mg/mLell A= 14986371, 10 mg/mLolA+=
20 mg/mLol A= 82+197Y, 40 mg/mLell /‘1% 466251
N EAE St E S Btk £ 557 ZoldgE gt

g2 Z7Me A%E YeRlthFig. 1)

3.2 A=
Ao Gie
/\16} 1

A3}

< g8k Ay, txad
£ bacteria viability 7} 7+438Fe] UEl
YERsTHFig. 2). o] AEES 100% 7]—?21
eS|, 5 mg/mLe 45%, 10 mg/mLa 26%, 20
mg/mL 15%, 40 mg/mLT 12% o2 Alire] AEg-o]
#Aasigon & FE7F Zolbd4E  bacteria viability

= AyE Jehyt) 23 A8 w57t =7}

255 BARACE fol Ut paE dehiAw
(p<0.06), 20 mg/mL¥} 40 mg/mL 157+ F2a= ¢l
Stk (p >0.05).
100
[ I5mg/mL
V] 10mg/mL
80 E=20mg/mL
[[117] 40mg/mL
§ 60
< a
K|
> +
£ 40
9 b
&
20 c c
: LA
Fig. 2. Result of Bacteria viability(%)

Same alphabet letters was not statistic

significant different
Different alphabet letters was not statistic
significant different

3.3 7htgule] EefRolE d =
A2 9] HEA 3EL 42 it ate] B

7b glorg ks FEE s 3

sto] FEfn ol e} EEvEe] TEE

A3 WFUF?LHE’J ZelE o= 823+0.13 mg/gl 2,

ZYHES 14974158 mg/go = ‘JrE}hLE]r(Table 1).
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Table 1. The flavonoid and polyphenol compound

contents in the extracts of solanum nigrum

Type Concentration (ug/mL) Content (mg/g)

Flavonoid 8.63+0.06 8.23+0.13

Polyphenol 15.68+1.44 14.97+1.58
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77 Hell& 782 Adse] vAEZFolge g
B EAstL glom Ald, vtolelx, it & g A
750004 %9 o] P EAEHL e ASRE U
A tH171819]. £3] Candida albicans®= A2 17+
Wol A o] &A1 & A9 71317 & 4o o2 7}
A Zjtgelehs Aoz vehdul20, 210,

T4 W MAES aE] flste AT
HEE L glom AR FE AT AoRE
chlorohexidine(CHX)¥} Ethyl alcohole] E--¥ =7
f-(essential oil)5°] GE% AFE0] Ut} AT 7]
Zol] AH&-5 311 Q1% chlorohexidineS 74 W Al <]
AH e zHsle=dy g9 58S MR gARE x|o}
A s é}L o8 A glet T3 ethyl

?7& W odES A

A 7hA T2l
o2l WAl E el 7 el PR T AA
7heto] dagt Ao, 1 EH"LPOE Aol A At

]E}— X

F2EY Tea-tree oil9] F
52 o] 83 andida albzcans-% X AAA 7S 9
T7F O]‘EF Zx(igiljr T Zr%%g aandida albicans

ol A ALk AR P o] glvka g 7|E A
B ATE SAAE o] st ¢ sukE
FEEY 774 U WAL Ty A7 vEsith
7htE &5 RS solanum nigrum . E £ 1
Aow ¢k Im 7|9 7HAHRE &3l el o] 2o
o, 53] 7hnted vl A Eab 2E e A

Lot 7hvtes kx=E thy e O d9F

A-g o gho A dEA o, HdE 7tnket
22 Eepd Ade] AAFEES] FE4E, it age

2 Uk duH2s]. wEbA B AT A E ks &
52 andida albicans®] it
Tk FEEY] v duEs
mg/mL, 10 mg/mL, 20 mg/mL, 40 mg/mLZ candida
albicans®] TR FE RIS A9 w=rt FUHEl
2} CFU9| Aol 7hagS Uehilen, tizad} gl

o atol& L}E}”“E]r 3 At AELANNE FE5E9

Tt FHETE FREI AT 2SI
91914 FHE AAENAGE AL A 4e] 7
2H AoR 7o) dtadS el = 9l A
Aok ol#d Aufiz A HAFEFEANA S o
EhilE 71540 A SEES d A v
5, e sE e FYR s o
13te] candida albicans®l] tig FtES H]l Ao
AtgHt APATFNME 7k Ax —ir%%" HE=A
AEoR Qg gikgl &g 9 FuE Felstel om[26],

staphylococcus aureus®t escherichia coli'sl 3S

H sk oH24].

2 AFANE kg FEENA A H=

sHrEo] vkeE S G0 5 e
A

=of )] e SRS da, EelulEe

NN E 7hmls Az FHF FEENAT 76.22+0.02
mg/g, 80% olE& FEE A= 69.0620.10 mg/g= o
o] vehytth ®=3k Fehnwol=9] ek oA & Ay
o A= 8230.13 mg/g® WERR oY, o] AelA=
TR FEE UE F Feheol= ke 14234001
mg/g, 0% oIErS: FEEo] gt IS 14541001
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