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Abstract

This study was conducted in order to investigate the antioxidant and antimicrobial activity of Solanum nigrum L. fruit powder
after undergoing different extraction solvent processes. The total phenolic content of Solanum nigrum L. fruit powder measured a
14.66 GAE mg/g after undergoing ethanol extraction, and the total flavonoid content measured at 201.23 mg CE/g when undergoing
ethanol extraction. The ABTS radical scavenging activity was 160.38~209.53 TEAC umol/g, and the DPPH radical scavenging activity
was 53.99~90.76 TEAC umol/g, which indicated a higher level of antioxidant power in the ethanol extract as opposed to in the
water extract. The FRAP (ferric reducing antioxidant power) of Solanum nigrum L. fruit powder was 115.58~194.58 TEAC umol/g,
and B. subtilis KCTC 2189 showed greater antimicrobial activity in the ethanol extract (concentration 200 ug/ul) as opposed to
the water extract. Solanum nigrum L. fruit powder revealed differences in antioxidant and antimicrobial activity between the different
extraction solvents. In particular, ethanol extract had higher antioxidant and antibacterial activity, meaning it is more favorable for
usage as a functional food material.
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M B 2]&9] djo|t}. o] F 7tF(Solanum nigrum L) 1Y

2B 07 7RI (Solanaceae)®l 451H, otAlot, /-7, ot

A EA] 5o @ eHel F43] FUIHEA FHES 27t 59 2tiAWo] g8 EEsta QthOh & Koh
A7 tiet BAEZF EoA L, A4F wiAlES 9 v 2012). fEyete] F A7k T 5ol A4fstal gl A
o A7 Eel BE AFEo] A7iE ik o] F 27 S7)7k0] BlwA At} §F Yol W dujrl dejng A
e Aol HEHL gom, 58 Hepd ge ZEL ok AMo] ¥, BAAlOlt JFAY Fol g8 FAlo] 4
EAoPd Ak, Bellis, SehikolS % 7 5 T A AT WA A 57t S7ek] BuEY Fa 5
2Fo] ZolA| W3} HHK], AJALAO] A A, oF AR A Q] =27 72 vty Qlth. 7bupEL oF | m YQZ A

9 PFas Sol ATE B HAAWA BUEA S8 el AAvt GO WAL, YENole ozt SAlo] 1}
%th(Seeram 5 2006). o|efgt Bebd de] Frojy B2 ehdth 9L U EX saFoln gHest AusAL
Welg v 4% WeR, 7 L AR 5ol AL B2F Fut AckOh & Koh 2012). 2L 5790 3]
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2 E9tHLim 5 2001). o 7k U= ARSI, 4
& B2 dufel tlEo] FE o8 o]8iit HMxE THl
AL &7 (FEZ¥)Tr 519, solanine, solasonine, solamargine
S o= 7HA g =o|=o HiEl A9 C7F SrE o] Utk
(Oh & Koh 2012). APATL(Lim JG 2003; Yu YB 2004;
Heo 5 2009)°f 2]3}'H saponin, asparagine, rutin, atropine,
nicotine, carotene = THFSF AEL ISkl Qo] A=
g, @A St FAEE, AR, HIV JAIZd 9 7t
&4 BEaT So] G AR YA AR 5
a3t AEZ BAEHT ot EJF vt Aoy T
L 7R, AR, TS B F B Sofl Aaks
Hga oA glov, AEolAE Za3 SFEAEER ol
%3 QITHOh & Koh 2012).

7HtsE A =5E vzt oA Ho] ARgs) fH A&
2 Qeje 9 oelst Ropl AL TR A7} 1Y
Agt, AF GG Fokoll A= kel A7t Wol X = of
VA &2 AEEA T Hepd Ay FoUt ARAFECRE
FEHA &A1 A7 A5 g5-d olo 2
FoHE TR B B I ] ZAL A
2006 S 7HkSat wHjste] Aed: 5 7sdolA
A Bepsoleht BrihE A e QR 7
718 A& Yoz guiE FEE] et ¢ g+t 4L
Brlatol AFEAF BololA uEE 7154 AEOEA
dT= AVIE vHsta, f7hkse] A8 o2 A9 THAE
PYAANE AZARE BEATA AN

_I

N

e

M= 3 i

1. AEX=2

PSS Aebde sA7sdolA et F50 B

= a7t EEAIA @A A= glow, o] f7imt
% EWE 20189 6~9¢ Alolof| 7% Ha F7tuks Al
Ao A AfFfste] -50~40C AtoloflA &4 HZ(FDTL-
4504, Operon, Gimpo, Korea)sto] 282 = & -20T
Y aojA HAstAA A5E AFESIATHLee 5 2017).
Han 5:(2019)2] Ato A AARE ®Hof ofs £43t A=
20 gA& 500 mLY ¥ o]-2<(deionized water, DIW)%} of
S-S (ethanol, EIOH)S] 217} 7sto] BRzi7l7l Bae
heating mantle(MS-E05, Edun, Seoul, Korea)o|A 3A|7H&
28] #5190 2L Y of7} 7, YEL6,000 rpm,

30 min, 4C)3t1, ASHE 45T AF52 5, 5247
Z(LYPH-LOCK 12, Labconco, Kansas, Mo, USA)3}o] &
T ARE SIoh 548 A= A= 80% =T 10 mL
o 3AAX EE( gy 7Fotal, 1AZF 231t X sto] &
SHAIA Aol A 24A417F WA &, A4EE(8,000 rpm, 10
min, 4C)sko] £A| A|&(100 mg/mL)E AZESIH2H, °ol&
2447t oJuje] AHESHATE

2. UHIME BAM

7k g E9Y R AT RH(FS-620,
Toyo Seisakusho Co., LTD., Tokyo, Japan), Z%H2-S micro-
Kjeldahl ol &5fo] bl Z5-H A% (Kjeltec TM 2300,
FOSS, Hoganids, Sweden), 3] 21 3]SHH(KL-160, Toyo
Seisakusho Co., LTD., Tokyo, Japan), ZA]%9] =2 Soxhlet
(SOX606, LABTECH, Seoul, Korea) o] Z3t0] 24319
THLee S 2008; Choi S 2016).

3. 2I1E 24

Kim 5(2007)%% Choi 5(2016)°] A|ARF ®yHie] whet -
], otdd, d € Adlw 59 7714 S 245K Al
29 AAE = AAEHo ek AAsteH, 23 3
of3}sto] FREE 100 mLAH A8 AEEACE 319
I, AR E 22 o s HASIH A2 E AE-EY
L GrA3sH EgkR&ul E3F7](ICP-AES, Inductively Coupled
Plasma-Atomic Emission Spectrophotometer, Z 6100, Hitachi,
Tokyo, Japan)& A-83te] B4 20| wo] LAsgch

4. & o= g ¥ & SER0IE ST 53
Frtuks o 229] £ wl= T (Total Phenolic Content:

TPC) &74-2 Waterhouse AL(2002)7} Lee 5(2018)S] =
of oJsto] ZA5kAth A& 20 pLoj B ©]24> 1.58 mLe}
Folin-Ciocalteau’s reagent 100 uLE #7}slo] &8st &, 5
B7F A4 HH2A17] tF 20% sodium carbonate -8-H
300 ILE FH7Foto] oA 2417 BHEAIAA £33 &
LA (Samchun Pure Chemical Co., Ltd., Samchun, Seoul,
Korea)Z 0]-83t0] ZFEE 765 nmol|A &35ttt & 1
& SR 24 AR 1 ol Gl gallic acid2] BEH(GAE
mg/g dry weigh) O 2 HA[SIQIth & STt 0|t TF &
2 Moreno 5(2000)2} Shin 5(2014) HPHL B gs}o] |
mg/mLe] L A|F3 A]FE 1 mLo] double distilled
water(DDW) 4 mL%} 5% sodium nitrite 0.3 mLE 37}5}o]
B7F vk23519i Tt Aluminum chloride 0.3 mLE A 7}5}a1
6527t WES-A17] TS 1 M) sodium hydroxide 2 mLE 2]
ot. DDWE & HI3E& 10 mLEZ %% &, microplate reader
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o] &3}o] 510 nmojA] EREE =5t BREAR
catechinS AF&3}gom, A|79o] & ZalH ol 3}
ARE BEZAE 0]83t0] catechino] 433 U(mg
catechin equivalent/g)0. 2 ZFAFSIT).

flo rr

5. ABTS 2iC|Z 2HEd =3

2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonate)(ABTS)
2tz 278442 Re 5(1999)3 Lee 5(2017) Y= A
85lo] 243}t ABTS(Sigma-Aldrich Co., Spruce, MO,
USA) €9 7 mM@} potassium persulfate(K,S,05)(Samchun
Pure Chemical Co., Ltd., Seoul, Korea) 140 mM& &35}
o] 12~16A17F Y404 ¥H2A]Z1 L, phosphate buffered
saline(PBS, pH 7.4)5& AREdlo] 734 nm ITHFOjA 4=
Zk 0.7(£0.02)0] EE = 35]X35}to] AE5}9ic}. Radical inhi-
bition(%)°] 20~80%7} E =2 3|43t A A& 10 uL¥}
1 mL ABTS ®9-& 33l5to] 1587 8-3A1Z1 &, 734 nm
oA FFEE SHSIUT ABTS oz &AEHS
ool AAE SA40l QJste] AAstRor, 2EEdR
TroloxE ©]-&5to] Mgt #ETA 02 RE A7 o] itst
&S Trolox equivalent antioxidant capacity(TEAC) pmol/g
dry weight2 YEJ I}

ABTS scavenging activity(%)=
[(ABTSCOntrol - ABTSSampIe)/ABTSCOntrol] X ] 00

6. DPPH ZICIZ A& &3

2,2-Diphenyl-1-picrylhydrazyl(DPPH) tZd AAH52
Thaipong 5(2006)1} Lee S(2017)0] A|A|SH 2 o) whe}
=725}t DPPH stock solution DPPH(Sigma-Aldrich
Co., Spruce, MO, USA) 24 mg& methanol 100 mLo] &5}
AL & -20Co|l A EfsHEA AMESH o™, DPPH &
2 515 nm 3FOIA ZFE g 1.1(£0.02)0] HEZE Hehe
2 3|43} ARB-5HTE. Radical inhibition(%)°] 20~80%7}
H=5 514% 24 Al& 50 uLet DPPH -89 2 mLE &%
Sto] A12.0] QtaolA] 308k WS A7) T, HIEFSS: blank

Table 1. Microorganisms and culture media
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2 5tof 515 nmoA] AR ¥E FIEE =
DPPH tZ £AE/-2 AAlE 349 9fstod
o, #ZEAQ TroloxE o]&sto] A5 FETAHL 7
A%E 3, A|29] 3FASFE(TEAC)S imol/g dry weight®
Efi et

DPPH Scavenging activity(%)=
[(DPPHControl - DPPHSample)/DPPHComrol] %100

7. Ferric reducing antioxidant power (FRAP) &8

Yrhul Qul Beo] FRAP 242 Pulido 5(2000)7}
Lee 5(2017)2] ®Hiof| ofsto] 5743130t FRAP 892 HCI
40 mMo] 10 mM TPTZ(2.4,6-tripyridy-s-triazine)(Sigma-Aldrich
Co., Spruce, MO, USA)Z £=91 €9 2.5 mLe} 20 mM FeCl; -
6H,O(Samchun Pure Chemical Co., Ltd., Samchun, Seoul,
Korea) 2.5 mLE 300 mM acetate buffer(pH 3.6) 25 mL2}
Sesto] 37Col|lM Hasto] Ao ARESFAT. 900 uL
FRAP &N A& 30 uLe} & o]24= 90 uLE 23sto]
37°ColA 3023t BESAIZ] &, 595 nm 3PN FEEE S
okt A= B4 TroloxE ©]-85t%] TEAC umol/g
dry weight2 HA|S}FT.

8. gt &M B4

& Aol ARGE ErE2jot SRe} i HIAIE Table 19
AN 2 Q1o AE W BIES Bacillus subiilis
KCTC 2189(Nutrient broth and agar, 30°C), Staphylococcus
aureus KCTC 3881(Tryptic soy broth and agar, 377C),
Pseudomonas aeruginos KCTC 2004(Nutrient broth and agar,
37°C), Enterobacter aerogenes KCTC 2190(Nutrient broth
and agar, 307C), Escherichia coli KCTC 1682(Tryptic soy
broth and agar, 37C)o|t}t. RE nPEL =LESEY
(Daejeon, Korea)oll Al ol ARE-SIAT. &S] S/
S0l ol ARt Z42he] iAol HEStaL, 30T 37°C
A 242z 12417 wiFst Tt BE Hie 2EAIE(20%, viv)
< 3t BiAolA -80CE F-A5FATE 1.0x10° CFU/mL

Microorganisms Culture media Culture temperature (C)
Bacillus subtilis KCTC 2189 Nutrient broth and agar 30
Staphylococcus aureus KCTC 3881 Tryptic soy broth and agar 37
Pseudomonas aeruginosa KCTC 2004 Nutrient broth and agar 37
Enterobacter aerogenes KCTC 2190 Nutrient broth and agar 30

Escherichia coli KCTC 1682

Tryptic soy broth and agar 37
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2 gE Al 552 Hadd 229 agar B8R0l 2~3%
A& st wixE 5_“8}3“;@ o17]9f| paper discE HiA] £1°]
Holx|A] YL2 H % 57} 50, 100, 200 mg/mLQl
AlF2 9 FZEE 30 L FY5to] vjY7](BF-250IN, BioFree,
Seoul, Korea)ol] 217 24A|7F =9t 37°Col|A] uljofst &, S
AAE Y AFE AU FEE2 = o] o
S JFE Gotr7] flof HRFLOE= 30% DMSOE A
SHAT.

9. SHAzZ|
A= BE 27 = SPSS package version 18.0 (Statistical
Package for Social Science, SPSS Inc., Chicago, IL, USA)
D2 HE o]-gsto] 747 P EEHAE ot
2upo] T2 9910l ol rtest HAMS o 85 A1
SF 95%(p<0.05)0H AR SelF Aolg B
o 971G 9 US| 33 SR st B 2
A= Pearson’s correlation analysiss ©]-83f] 4519

E}(p<0.01).

Yrhuts @) Barol AuHEA A7H: Table 20 AIAIH
Aot FriaE G ELY] dRbREA S FE 647+
0.14%, AHF 16.8440.11%, THE8A 17.70£0.04%, S|& 23.10+
L06%= UeRton], e AR w8 slao] pheo] &9k
t}. AP A+ (Jeong & Lee 2009)04 75 Fufjf EEo
ANHE A SFe B 4.4%, AW 9.4%, A 15.5%, 3
# 9.8%zFaL HIISHRITE Lee 5(2018)9] AFollA= HA
F0o] ANHEA F 4] FFE £ E 6.71%, —l—ﬂ-‘?—o]
5.33%% YUEFYTHL otg o, O}EHO} Buk(E 2.72%,

2 3.49%)3} np7 ¥ BE($E 2.48%, 3]E 3.08%)E
ot —i'—;—% TFS HYvn EJ_OPOE“:} ofof H|sf & Ao
X SiuE Ao ] 49 wANT S8z B e
o] ®& Aow A

A

2. 77|18 24

kg e el 2710 G Table 374 2 7

Table 2. General analysis of Solanum nigrum L.
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Table 3. Mineral composition of Solanum nigrum L.

Composition (mg/100 g) Solanum nigrum L.

Copper 0.14+0.01"
Zinc 0.16+0.01
Iron 0.41+0.02
Selenium 0.02+0.00
Y Mean+S.D.

kg duf 28 247 271 2 100 g ] 0.14+
0.01 mg, oFA 0.16+£0.01 mg, & 0.41+0.02 mg, A& 0.02+
0.00 mgs UERtow, o] F F9| dkgo] 7 =AU Lee
5(2018)9] AFollA= 100 gF H o] FHF2 WA FLolA
0.96 mgl = thE HF(tZHol & 0.60 mg, W7|H|Z]
£ 0.46 mg)ol| BIs F-o5HA EQkThaL Histlon, &
AFAM L F7iuks drf E4o] o] TFol 0.41 mgE
ofg Yo} Eoju} uprlH|g] ol Bls] A SA=HATH
Qe g 2 AElE FRAEE ST ¢
SaolEel ErlEe] AS Az Y 2EA ofHE
(ethephon) 4F3zo] wel F714 9] ghefoll= WHE7E QI
™, 100 g T8 1.2~1.5 mg, ot 1.2~1.6 mg, & 9.0~10.9
mgl & HI A= (Lee YC 1983), o]0 H|T| E A+
Yo% & 2713 Yol EUPENTIE WL £AE Ur
Ribisg

3. & W= & ¥ & EeEx0|E &

7S Gl £99] F Hs o2 Table 40 A A}
Act. F7hts G BIo] F vl AL 7.94~14.66
GAE mg/g W92 Ueon, & o] 552 794+
0.54 GAE mg/g, ogh= $25-2 14.66+0.54 GAE mg/g&
H Fogt A7} AATHP<0.05). A& Wo| HEA STE

2 AE9 Ak 9 et BT Aol gleH, Choi &
Kang(2018)9] AoflA= 7iuks o] &= g &
gtE o]t $teFo] Z}Z}F 14.97 mg/g?t 8.23 mg/g®E X 115}
Ak TR Yoem YE(2017)9] AtolA= EdH= 3ol
7HE A% 254 &AL 76.22 me/g, 80% ofEt
2 FEEAE 69.05 mg/gE o] YERtTHI Bi5)
%o, ol AHEEE & &uld ot TRl g

2 AAske Age 8o Abgol FATE AEL 9]

Composition (%) Moisture

Crude protein

Crude fat Crude ash

Solanum nigrum L. 6.47+0.14"

17.70+0.04

16.84+0.11 23.10£1.06

D Mean+S.D.
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Table 4. Total phenolic and total flavonoid contents of Solanum nigrum L.

Total phenolic contents (GAE mg/g)

Total flavonoid contents (mg CE/g)

Solanum nigrum L. DIWY

EtOH

DIW EtOH

7.94+0.547"

14.66+0.54

164.33+8.39" 201.2343.21

D DIW: deionized water extract, EtOH: ethanol extract.
9 Mean£S.D.
*p<0.05.

t}. Choi 5(2017)2 4=8HA|7]0] WE 71atE o) ofErS
FEE9 & EYvs IS SHT e 10¥ 189
35 7kE A oleE &89 F EYus TS
311.26 ng/mg O & 7P EA Yehutal, 109 25 23t
7hkgs G oghE FEEOAE 278.12 ng/mg=E YERY
58t Al7]9) wet Zpol7t S ARSI & Aol A
D7hikg duf BLol F vlE k2 Hetd He| FE9
2R AEQ1 EFHF 9.03 mg/g?t 2H2H|E] 5.34 me/g
of B} =2 £XE H(Jeong T 2008a), AFAF
(Chung HJ 2016)0l|A4] A|AIst u}7]#]g] 73.66 GAE mg/g,
o}Zuo} 59.26 GAE mg/g ¥ EIAZE 43.70 GAE mg/g
of HlgjAE W2 25 KAtk TS Lee 5(2018)2] A
oAE & HesietEe] FFa Akt 4] i
£ o, g 7oA F He ol 5255 st &40
Zhittal BastgEd, ol £ A9 97imtE g
oA 22 P Bk

2 AolA G7ks g 299 § EgtE ol
2 & 0|84 2EEL 164.33+8.39 mg CElg, OEhe 225
2 201.23+3.21 mg CE/g&2 YERGTE o] AdAG(Jeong
5 2008b)ol| 4] 7Hikg o] R & EetH ol sk
o] 9 4.85 mg/g, Gl 0.75 mg/g L B] 0.44 mg/gQ] &0
2 Yegty Bugh A3e} vjustyS o, & A-ollA
t 2 $AE YEWIAH

H ofN

it
ot

4. ABTS 2iC|Zt A7{&M 1} DPPH 2iC|2 A&
Y7tk Guf 229 ABTS &tz &~A4E/d3 DPPH
gz 2AAZAL Table 59 AA5HTH L7MakE G B

o] ABTS o]z 2AZA L 160.38~209.53 TEAC pmol/g
old], & o]&4 =ZE 2 160.38+3.76 TEAC umol/g, ot
L FZE2 209.53+1.69 TEAC umol/g& J-2J3t AJo]E X
W (p<0.05). APAH(Choi 5 2017)014= Al 7]of wh
£ 7S g oleE #5559 ABTS #HHd &As2
109 110 AFH3 71vk5 Do ot =53} 109 18
dof| &3t 7iukE Guff ofehE FEESOIA W2 1Cs 4t
< UEYo], ABTS gtz £AZAdo] 7P Astelon,
10¢ 4 83 7hks duf ogks &8, 99 2749
T3 7ks A ofghE &5, 10¥ 2599 g%t 7t
ks AeE ¢0 = =2 ABTS ZHZd &7 20| ey
= LT oie

Bk gl 92 DPPH Stz AAZ42 53.99~
90.76 TEAC pmol/g®2 SUjEZE & o|24 FE2EL 53.99+
0.81 TEAC pmol/g, ofl&hE FE&E-2 90.76+0.67 TEAC pmol/g
2A oetZ FEE04 DPPH gtz AAZASZ 75H
HAH(p<0.05). APAHLim 5 2001)00 4= 7Hk59] £
¢ DPPH &)z £AAEAHL 80% HEHE 525 A 3
olM 7P w9k, £71, A B9, g 1E3 o 0% ¥
ko, & 9% 7te] DPPH 2oz AAE/dZ 80% ™|
gHZofl 3U7E JAISko] &3 AR 80 T4 6417 S5

F27 Z0] EUHIAL BASHH. Lee 5(2018)2 T
TolA HE R dEAQ] WA T, ofzYor 2 3l uf
H

7lHe] 2] ABTS )z &84 H 9= 86.55~282.36
TEAC umol/go]™, DPPH 0|z &AZA W= 2634~
493.53 TEAC pmol/g® H 8w, o|et 2 A9] I7}
ohg gu] 2 B S W, ABTS Sz AAEHLS

Table 5. ABTS radical cation scavenging activity and DPPH radicals scavenging of Solanum nigrum L.

ABTS radical cation scavenging

DPPH radicals scavenging

TEAC (umol/g dry weight)

TEAC (umol/g dry weight)

Solanum nigrum L. N
DIW"

EtOH DIW EtOH

160.3843.767"

209.53£1.69

53.99+0.81" 90.76+0.67

D DIW: deionized water extract, EtOH: ethanol extract.
2 Mean+S.D.
*p<0.05.
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5. FRAP &M

Prmts G| 09 & o] 25¢} ofekE 552 FRAP
/4 Table 60 AAISIAH. F7Hks Goff E2C] FRAP
AL 115.58~194.58 TEAC pmol/g® UEFGIL, & Suf

o wA L g o]iT ZZ5(115.58+1.00 TEAC pmol/g)
Hr} ofghg £255(194.58+2.92 TEAC pmol/g)o] © =9k
(p<0.05). AP AT(Jeong 5 2008b)o| A= BIEFT CS] FRAP
S 10002 7|EsHE o2 FE5HY 4L 52.7%,
7hopEo] 9l dnf W ®a] =Zdio] Fo 7+7} 60.6%,
23.0% X 15.5%0]9, FRAP /442 F&& 7ol ot
S7RRtth AL BAskeinh. X of=4to] Blsf =it G7tat
T AR [-50] 7FsstaL, 7HE 28] o)A A”er A
o] Jlor, gHist S SHOA oetE FEEY FAE
2ol 7] fioll 7154 AE AR &8s SV
+= Zo] S8}t

6. 7= MEN Sitst M ZHo| AR
G7hbEe] F HeE 4L F %E‘rlii"l oFF, ABTS Y
DPPH &tz AAEHA], FRAP &

Th Table 77} e} B ol 5 4 A9 % d= ge
ABTS &tjzt 2AE4(=0.672), DPPH |z 2ATA

Table 6. FRAP value of Solanum nigrum L.

FRAP (TEAC umol/g dry weight)
DIW" EtOH
115.58+1.00”" 194.58+2.92

D DIW: deionized water extract, EtOH: ethanol extract.
9 Mean£S.D.
*p<0.05.

Solanum nigrum L.

(e
of
i)
%
i)
o]
o8
o0
ﬁ
)

(=0.711)3} 0*91 FHHAE HAoH(p<0.01), T EHH

o]t gkFe ABTS gtz 4A4(=0.766), DPPH jt]z
A/ (=0.801)7} ¢ FHAAE HEH ATHp<0.01). T
gt oehE 59| S F He 2 ABTS #HHZ &4
E/4(=0.951), DPPH &tz &AZ/J(=0.918) L FRAP
240=0.773)} ¢ FHIAE HIJLH(p<0.01), T &
gt o|t ke ABTS 2z 4424 (=0.907), DPPH
Sz 2784 (=0.905) A FRAP &/4(=0.679)% ¥

FHHAE HEHATH(p<0.01). o]2et FHaA= A
T(Kang £ 1996)9]4] DPPH zZt 474841} ABTS &}

1:]71— ﬂglﬂ% o uﬂ-‘-:—/H 9/]—01-‘:'_4 oh‘-'#o] lr—-Q-_/'\i_1 =0 i:i?_]-
A& Adths Bt dAske A3E YErgieh £ o
TFolA & Hes AT L F —E’rilr_ol‘: S Fatet &
4] A= g ol FEHT oehE FEA A
A7 0.7 o] gt OJ—J FUHAE EHATh

7. &0 Y

Yt @ B Gt HHE Table 80 A3
t}. B. subtilis KCTC 2189= Y gAZ0ZHE thillz B
o A4S HRS #F2A I8 Fdtelth & AF

oA Y7tz Quf BT B, subtilis KCTC 2189 1320
A & o]2F FEERY oghE FEE9 5% 200 ug/ul

ATt g A B3 H ok AP AL (JTimoh S 2010)

NHE 7HHE A B, vHe, oMECE FE5t] A
& BHS B A3 9L oMIE 2RI T2
O3 FATS dAIR T B 1519901, Modilal 5(2015)9]
A A= 7Hats Q9] AErE FEE\A Escherichia coli,
Klebsiella pneumoniae, Streptococcus pyrogens, Staphylococcus
aureus, Pseudomonas aeruginosa ‘o4 A4 &Ado] &
Fotttal BAskginh E3F 7huks 420 e &7 AT
(Kwak YS 2015)9| A= 13 GAdollAl B. cereus, Listeria

Table 7. Correlation coefficients among antioxidant activities and functional components with Solanum nigrum L.

DIW? EtOH
Factors
TPC? TFCY ABTS DPPH FRAP TPC TEC ABTS DPPH FRAP
TPC 1 0.795" 0.672" 0.711" 0.492 1 0.897" 0.951" 0.918™ 0.773"
TFC 1 0.766" 0.801" 0.578 1 0.907" 0.905™ 0.679"
ABTS 1 0.897" 0.688" 1 0.974™ 0.753"
DPPH 1 0.701™ 1 0.791"
FRAP 1 1

) DIW: deionized water extract, EtOH: ethanol extract.
? TPC: Total phenolic contents.
9 TFC: Total flavonoid contents.

“p<0.01.
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Table 8. Antimicrobial activity of Solanum nigrum L. fruit powder extract by extraction solvent

Clear zone (mm)

Strain DIWY (ug/uL)

EtOH (ug/uL)

0 50

100 200 0 50 100 200

B. subtilis KCTC 2189 - -
S. aureus KCTC 3881 - -
P. aeruginosa KCTC 2004 - -
E. aerogenes KCTC 2190 - -
E. coli KCTC 1682 - -

- - - - - 42

D DIW: deionized water extract, EtOH: ethanol extract.

P Growth inhibition size of clear zone; —: not detected, +: 8~12 mm.

monocytogenes, Staphylococcus aureusO| X Z}Zr oo
38, 20, 30 mm=E B.cereusO| A 714 =L FAHE B,
% SA7N\ A= Salmonellas pp., Vibrio parahaemolyticus,
Escherichia coli O157T:H79\A Z+Z+ &+t=lo] 19, 41, 32
mmZz Vibrio parahaemolyticus?| A 7} =2 43S H
Ko, 65 BF AFSEdolA T Y= Felst
At A ATF(Oh & Koh 2012; Choi & Kang 2018)0]| 4=
A b, S5t Wat, M, EBFAA0] TS oA
of= FdH8-2 7HA 1L Tty HAlstg o, ks 5
2 It 820t oy} X|ahEopollA A FHA= A
|2 & AUS 7FsAdol AT AAlsEer By & At
Ao A= oehE FEE0] 200 ughl =Y Tt <
S 7 AR YEUgA #Fo TE - &4 Aol

—_

& 243kl 4 A% 9 GtitE A 2EEE A
& 5 U=F S Aol 2L Gt 2ol i %
A7t "ad Aoz wodch

A 16.84+0.11%, T 17.70+0.04% 2L 3]E 23.10+
1.06%= Yelgon, F714 kg2 100 g o] o]
0.41+0.02 mgg F714 Fof 7H &2 $AE UEhilth
Fhits G £99] F HE L 7.94~14.66 GAE
mg/g, & ZetH-ol= TS 164.33~201.23 mg CE/g,
ABTS 2z AAZA L 160.38~209.53 TEAC pmol/g 2
DPPH 2]zt AAZAL 53.99~90.76 TEAC pmol/gE L}

o, & ojgs FEEHEUE JEE FEE0A4 H

& S By S7kE o 229 FRAP 2442
115.58~194.58 TEAC pmol/g® eSO ™, B. subtilis KCTC
2189 oflghE FEE0A T B8 5FE Eoh
o] A+ AHE T E o, Yriits EHf B
o] whet kst 9 g EAdol Zol7t e, &
oerE FEEY P4 &40l ' ol2F FEE| H9
ot 7164 AF AEA 7HsES FRlstynt. ol=gh
AT S EYE ks e AE AR &85
AaiME F7tats dul 29 7648E Eol7] At &
ol tigt Ate} HEo] Tl AFEo g sl Ao
gas Aow weheh

)
e o

ol
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