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ABSTRACT

This study compared the antioxidant and anti-inflammatory capacities of acetone
extracts from commercially available soybeans with reddish (Gangnang-kong,
Ultari-kong, and Lentils), black (Heuk-tae, Seori-tae, and Seomok-tae), and yellow
(Baek-tae and Chickpea) seed coats. Reddish soybeans had the highest 2,2-
diphenyl-1-picrylhydrazyl (DPPH) radical-, superoxide-, and peroxynitrite-scavenging
activities as well as the highest cupric reducing antioxidant capacities, followed by
black soybeans; yellow soybeans showed the lowest value. The oxygen radical
absorbance capacities and total phenolic contents of reddish and black soybeans
were similar and higher than those of yellow soybeans were. Supercoiled DNA strand
breakage induced by the hydroxyl radical was inhibited more by reddish soybeans
compared to black or yellow soybeans. Lipopolysaccharide-induced NO production
in RAW 264.7 cells was inhibited more by reddish or black soybeans than yellow
soybeans. The antioxidant activities, including DPPH radical scavenging, superoxide
scavenging, and cupric reducing antioxidant capacity, were strongly correlated with
the total phenolic and total flavonoid contents. The anti-inflammatory capacity was
strongly correlated with the total flavonoid content. Therefore, these findings show
that reddish or black soybeans had more potent antioxidant and anti-inflammatory
effects than yellow soybeans, possibly due to their high phenolic contents.
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L A&

FHL2 A =(superoxide), 3JIEEA Y
(hydroxyl radical), ZHatsled 3t 22 vk

AtAZ(reactive oxygen species, ROS)Z} AF

o oo my

A (nitric oxide), HEAYEZE(peroxynitrite)
5 22 WA 4F(reactive nitrogen species,
RNS):Z H|EZEg|olof| A AIZThAte] RikE=A
/g, TRk AlEo] ROS RNS AL A
Arpitsl, Tz E8/3) DNA ¥4 5= °oF7|
AA MEY 7154olE sk, a8k, &
A9, B, & & A 5 RS S
Yorl= Aoz HYET Itk Valko et al. 2007).
P4 l= ROSSE RNSOY QJslf k= Akt &
EfAag Qs FHE= ABHEdEE otk
Edo|t}. 2 S0 747l gt #ilo] EoAH
A AlZA ] de] ER2E 0] = Alo] AR
gt A7F &S| o]FojA| L Ut

T2 FIHLeguminosae)oll ok AlEEH,
Ay 2ol SRSk, A, ?, Zw, vyl
<, ofd 59 vvE3} gotrl, FEEH, Yot
4, GAF 59 HERl FFdelH, FoERY &
ge Addedols EgEolt, olaET
2, HeE, gk F A4 5] AtkLiu 1997).
T F8 ZER o|aEHEY AFHAHEEF
a3KPotter 1998), ¥E% B3HBarnes et al.
1996), Zt+s% o E3HAdlercreutz & Mazur
1997) & et Aghof| gt o azse] Eol
Husw itk FHols 9 2 AAZA,

Sed 59 AE; EAgo e AT S
Y= JOo™(Prakash et al. 2007; Xu &

Chang 2008; Szymczak et al. 2017), 39 &
1] Azo] wet gHisl EA4do] thE ZoE K
F1 QlcKSlavin et al. 2009; Kumar et al.
2010; Cho et al. 2013). A2 Fo] Ttd F

o} A Fof H|sf| FHl= T FEE 0=
gefo] =01, 2 2-diphenyl-1-picrylhydrazyl
(DPPH) 2feF; 2,2 -azino-bis(3-ethylbenzothiazoline-
6- sulfonic acid(ABTS) =ttt & 3|==4 2
gz 2AE 121 Fol gdgo] &4 yEt
W, FHe Ee SEYEo|E g kSt
23 7t 7oA AEATE EarE v ItKMyung
& Hwang 2008; Slavin et al. 2009; Kumar et
al. 2010; Lee et al. 2014). 184} o]AZekE
Srgat Fu AZ = AR D4 7ol folF
AA s BEEA 2%oH(Myung & Hwang
2008; Kumar et al. 2010; Cho et al. 2013),
A2A T =2 3o £F5 7 AR 49
Zpo|7} QIctal Ha1E HE 9ItiSo et al. 2001;
Ryu & Moon 2003).

weha] 2 AgtofA= AlSel e e T
=9 T ¥ FENE o|E I, 2HE 44

=
4, 99 9 9% U0 25 fEd psky

1. Mz ¥ Al

Algoll &=L
ZEHT 9 A9), A2 T 35(SH, A=
9D AZH), g F 25 9 HoleF) &
% 8F9 F= FYstol Ao ARESHAIH
pBR322 DNAE KOSCHEM(Seoul, Korea)2
ZRE 1ASH T, GelRed FMAIFS Biotium
(Hayward, CA, USA)S2HE FYstylon, £
Hlotd 4L Lonza(Walkersville, MD, USA)Z&
B gsto] ARSIt 1 9] Aol AREE A
okE0 BAHO0 & Sigma-Aldrich Co.(St. Louis,
MO, USA)ZRE At

Ve F2H F 33T,



2. N2l &2
AzH F ARES E47](Hanil HMF-32608S,
Hanil Electric, Seoul, Korea)S ARE5ta] 24
¥ 500 pm Az AR B4R A= 1 gol
5 mL—J 80% OME -8HZ F7Iskal 1023 &
St & 221 E27](Sonic Dismenbrator
Model 100, Fisher Scientific, Pittsburgh, PA,
USAYE Ar&sto] 25WollA 382 E4steltt. =
23} E4E STE2 12,000x gollA 1087 o
AEgsto] AsHE AL 24 A7HA] 20T
oflA Hsteict.

3.

1=

HI

D 3= 374

29 3L Singleton et al.(1999)9] WY

of w&t sttt &8 0.08 N Folin-
Ciocalteu A|2kS H7}slal, Ao 6E 4]
e T, 3% SHRIUER &A= F7istal Al
Al 908 WA F, 760 nmolA FHEE SF
Sttt ZARS ALgSte] BETAS A4S,
FHE T2 mg A 57HE(GAR)/g 2T

o= 7|5kt

2) FEHE0|E &4
ZEF R 0|t SRS Liu et al.(2002)9] =
Hol wet S5k 5201 0.15% obdihd
EF 89 Hrista, A2004 61 HA o
=, 0.6% A3LFrlE XS H7lotar A-2oA
S5EZFHAGH H, 0.2 N SABMES

& d
7kt & 510 nmelA FFE=E S0 EE

Aloro g 7HE 7S AMgste] &A1 A4St
A, EZetHolE ke mg 717l SR

2 FE29 20 4 E YES 29 183

3) DPPH % &AE4 34

DPPH =z AAEAL Malterud et al.
(1993)9] tﬂ—l:Hoﬂ II]—E]- ?3_7(-1‘3]—@\:}—. DPPH _Q_OH
0.12 mM)E F2&3% &3k, 517 nmoiA
308 59 E353 T A(Epoch, BioTek, Winooski,
VT, USAE ArEodt] 3855 &35kt DPPH
g AAGEL oS Ao ALt

DPPH 2 2AZH(IA %)=[1-FE=Y]
SR /FEE F7REY F85)1x 100

ES, P RTOR o-EFHES ARSS)O]
DPPH &tz &A8/dE Hlsielt

4) FHEAE 2ARY &4

FHEZAE 2AZLS Liu et al.(1997)9] &
Ho| =t Aot &80 62 ¢M nitro
blue tetrazolium¥} 98 xM B-nicotinamide
adenine dinucleotide 89& &3teta, 20
mM Tris®} 33 M phenazine methosulfate
84S 22 AZRE 7, 560 nmelA| 102 E
ArE 2l FHSAE 2ARAE o
oz Aklsc

oo ot

FHEAE 2ASH(IA %)
=[1-(F289) Y=/32E T4

E4%)]x 100

Tg 4 rzos FHae
A= 2ATES HLsETt

A1g3te] 44

5) HEAIUEIE
HEAYEIE AALHL Kooy et al.(1997)
9] Wrof mt &Sttt =&l 0.05 mM
diethylenetriaminepentaacetic acid £%4&

Z3kskal, 10 uM dichlorofluorescin €3} 1

27 27
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uM 5-amino-3-(4-morpholinyl)-1,2,3-oxadiazolium
chloride 8H& 217+ A7Ist & of7|(excitation)
14 488 nme} WE{(emission) T 525 nmoll
A 308 & FBEEA(GEMINI XS, Molecular
Devices, Sunnyvale, CA, USA)E AR&3lo] &
BeE S HSAUEZE AAGAHS

the Ao Astaict

HLAYEZE AAZA(IA %)
=[1-GF&&9 3F=/F2E F7RY

FYT)]x 100

EQ, G RO AILH RIS ARESHo] 1
E

SAUEE £ABHE vl

6) AtAEHZ &4 f5(oxygen radical
absorbance capacity, ORAC) &%

ORACE Huang et al.(2002)9] ®rHo] what
24519tk 3520 6x10° mM SFeF ARl
|5 H7lekal, 37ColA 102 71 v, 19
mM 2,2'-Azobis(2-methylpropionamidine)
dihydrochloride(AAPH) &2 7|5t 5, o7]
I 485 nmet W= 1 530 nmollA 60& &
ot FBEE ST HTAIFOE ARERE
Trolox®t F&E9] ZAWZ(area under the
curve)& S45HA M, ORACE EZFAY 55
oF WA 7] 3)AFAE ©]85H] nmol/mL
Trolox S7H== H7|oIlth. &3, 44 tixat

O OfATEHANG AFgS}o] ORACE HWSIHCE

7) F-2lo]2 A (cupric reducing
antioxidant capacity, CUPRAC) &%
CUPRACE Apak et al.(2004)9] Wryof ul=}
ZHoltt. FEEC 2.44 mM IS LT,

1.83 mM neocuproine ¥ 0.24 M AR &
|AS H7istar, A=olA 1417 AR &, 450
nmoIA FBEE S TroloxE ARESH
of 2GS ZA5H9a, CUPRACE nmol/mL
Trolox S7F== #7ISIth. &3, A HiE
o7 ¢-EFHEZ A3t CUPRACE H|aLst
Rt

8) 7Y DNA Hit Hdt

SIEEA 2t go] et 73U DNA HES)
A2 Hiramoto et al.(1996)2] ol =t A
At} 8 3FY pBR322 DNA 0.2 pgoll 3
52 A7k, 0.1 mM THakskeas 83} 0.1
mM A LE 83} SHA| 37TollA TAIZE Hf
gt viF %, 0.01% GelRed FAAJFo] I
o 0.8% otE2A0A 7952 AAISHIH.
A4 stoflA ARE Eg7t &, DNA =] 9
TE Image ] 1.44 ZEZIH(NIH, Bethesda,
MD, USA)& Argstol S4st3lon, #+HiYd
DNA HiE9] Aot AA| &= 73U DNA Hi

R CERENLE

=

]

9 S W ]

o

e

4 Astd 4

RAW 264.7 HIZ(KCLB No. 40071, 3H=A]
ZFLHWE welld AZF7E 0.5x10° HES
24-well Ee|o|Eo] 55111, 37T, 5% ol4kst
ha w7 oAl wket ATt 24417 At &, &
EEo| m3he A= wASkL 2417t A 2fetsich
FoS b Sl ARk lipopolysaccharide,
LPS)7} 23k A= wAekaL 24A17F v eFstoict.

AL A 5= Stuehr & Nathan(1989)9]
o) wek 2435kt widet & ASAS F
5} =79] Griess A2KH1% sulfanilamide/0.1%

naphthylethylene diamine dihydrochloride/

A



5% QAFGAE HIHL, ALoIA 108 PHT
%, 550 nmol SHEE S ove ot
EBS Agole] BRI AL, $5E
5 LpSol o 9% oA Fke AL B4
2 =ggoEs ZASIYI,

'z"’l—}{—l

4. 3A 24

IBM SPSS A== (Version 25, IBM
Corporation, Armonk, NY, USA)& AR5},
222w 0 2y A7z SAL oY BalRde
AA|te] ZABIE T, BH#3Ee] Aol Duncan's
multiple range testE A5 p<0.059014 &
OdE ARSI T3t vl 3SkE St A
3t &4 4 AT 85 19 RAE Hos
7] fIste] AHEAE AAISte] RASHIH

. 23 ¢ 3%

1. 3HE & SSSHEL0E S

= o=

2 $539 0L 47 Y YAS BY 185

& FRRE B 2
2o 0137177} 1 A=A FEA 24t

9 (Bravo 1998; Zhang &

O]q_.
TFEEY FuE T2 Fig. 1-A0 YEht
ot AEZ 9 &uE o] 7B =911, o}

2139 FulE ol 7MY A vEdTh 24
9] FHls §83.20 + 0.59 mg GAE/g DM)
o] H2M T Fules FH2.72 £ 0.45 mg
GAE/g DM)ol| H|s} &2 AF2=E (P)0.05) U
B, w=3h g9 FHlE $E(1.20 £ 0.82
mg GAE/g DM)o| 7§ BA Uepgrh. F24
39 Fule T AL AL SEHT €2

2 =4 vegeH, d2X 3o SHs e
MZeE) AeE)SE £02 EA Ueth kg
A FolA= ot g9 Fule Tekol wWigo] v

111 = o]—‘:' 311 111 = A ]—% I‘q‘- -
o SFS = Sebia s et A WA ehdc
1-4) (1-B)
45 25
40 g
35 ] .
= E
a 3.0 =
o d d [m]
= 2.5 4 c (=2}
LIJ -
< 59 | b E)J
& 2
g 151 E
1.0 ]
0.5 =
A B C D E F G H A B C D E F G H
Soybean Soybean
The data are expressed as mg GAE/g DM for TPC (1-A) and mg CE/g DM for TFC (1-B). Each bar represents the
mean + SD of triplicate determinations. A: Baek—tae, B: Heuk—tae, C: Seori—tae, D: Seomok-tae, E: Gangnang—kong,
F: Ultari-kong, G: Chickpea, H: Lentils. ™ "Values with different letters are significantly different at p<0.05.

Fig. 1. Total phenolic (1-A) and flavonoid (1-B) contents of various soybean extracts.
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EH Lot Y, 4 E S50 dY =
g0} Sl EdHle 125 7= AEY 24
A FE(Bravo 1998)2X, e, Edtk s,
gHlie, 42, FEAJOR, o|AE&dfH o]t 52
2 E(Tsao 2010)=™, 53] o]aEetE ro|E
£ 7 59 FAEC & EA5H, Ak}
FAS= TS ot BESHE @4(Panche
et al. 2016)°] =3 Qct.

FTFEEY FEHETo|E AFS Fig. 1-BY
Yel itk A33e] SEeE ol gFgol 7t
=93, HolE|F9 FETE ol & ko] 7}
7 2A YEiEH. F24 39 SESE ol T
#1.70 + 0.33 mg CE/g DM)o| H24 F2
FEepE ol FRK0.97 £ 0.33 mg CE/g
DM)ell Blsh &=A Uehar, =3hd Fof FE
H1ol= $FH0.07 £ 0.05 mg CE/g DM)°] 7}
7 2A UEiH F24 39 SESE ol T
2 D AEHSEET <22 =4 UEH
ow, H2M F9| FEUEo|E FFE A=
DAY S 02 A UEiHth =T F
oAz Hole|F9 FETE ol FHefo] HiEof
H[gl A Yepsith = Foj v|g) 424 F
9] = ¥ FEetH ot JFo] A YERd
£ A2 7180 B A+23HMyung &
Hwang 2008; Lee et al. 20142} ¥X]stal Qlct.

i3

2. 20 gl

1) DPPH )z 2ASH

35E2(5 mg/mL)9] DPPH H]Z 244
2 Fig. 2-Acll Ueld Qlct. A9 AA84o]
7P =9k, Wotelge] AAgo] 7Y A U
Ehgth F24 o £AZA(79.9 £ 8.2%)°]
A2 9 2AEE(69.7 + 7.64%)°0 Hl5l =
A UeREa, =3 F9 £AZ4H(16.7 +

4.7%)°] 7V RA et F24 FolA wE
DTS EET «o2, I8 H24 Fo
A= A=EDAZEDSH -2 = DPPH &AEA
o] A UEhdth. A=EY] aAEEL d3at
FARHA Uttt i FojlA= HHote|Fe]
2AG o] Wejo] v WA UEhE

G xR AT o-EXRHES 4A"
A2 1, 10, 25 & 50 pg/mlL sZolA 2z
21.9, 53.1, 77.5 ¥ 90.4%% =7 =|o], Wefje}
AEF 3559 DPPH 2z £484(20.99}
89.8%)2 27+ 13} 50 pg/mL L9 o-EFH
E3F FARHA UERSTE So et al.(2001)2 H2
A F3} A F9] DPPH &A84d0] Zto]7} §l
ol Bk BF Qo 2 o] Ade S|,
AEH, Feold 59 H2M Fol WiE 59
24 Fof Hlsl DPPH &AEAJo] il BHald
AL A7 Myung & Hwang 2008; Lee et al.
2014)}F FAFsHIH.

2) FHESAE 2AZA

FFEE(20 mg/mDY FHSAE 2ASA
2 Fig. 2-Boll Yept Qlet. AgFat g
AAZ/o] 7P =LA, WEjel Holelgo] 47
Aol 7Fg WA Yepsith 24 39 £AEA
(74.0 £ 3.7%)°] A2M T AALA(2.5 +
13.3%)°l Bl =A Uehta, w3t F9] 47
2410.5 £ 3.8%)°] 7P A yepdth H2
A Follde dEgo] Zdgol vl £AZ/gol
A vebdon, et AAEL dEF
oju} 39 AAEYT FASH YErT A
24 FollHe SEHASEH A o0& AAT
gol E=A vehgrt SH9] AAGEL et
FABH eRgT). kA Fojl A wieje} Hot
25 7ol 2449 Aol glgith Fg dixdt
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Inhibition (%)

A B CDETFGH 1
a-Tocopherol
Soybean (ng/mL)
(2-0)

100

90 -

Inhibition (%)

A B CDETFGH 1 5 2550
Cystein
(M)

Soybean

different letters are significantly different at p<0.05.

The data are expressed as the % inhibition of the scavenging activity for the DPPH radical (2-A), superoxide (2-B),
and peroxynitrite (2-C). Each bar represents the mean®SD of triplicate determinations. A: Baek—tae, B: Heuk-tae,
C: Seori-tae, D: Seomok-tae, E: Gangnang-kong, F: Ultari-kong, G: Chickpea, H: Lentils. ***®Values with

(2-B)
100

90 +
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50 -+
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Inhibition (%)

30 Z

.
%
/
.
Z .
A B CDEFGH 1 10 25 50

20 A

10 A

Catechin
Soybean (ng/mL)

Fig. 2. Scavenging activities of the DPPH radical (2-A), superoxide (2-B), and peroxynitrite (2-C) of

various soybean extracts.

oF AMESh 7HIFIY &AL 1, 10, 25 ¥
50 pg/mL =4 ZH2F 31.8, 52.7, 68.2 4
81.0%= &7g=lo], SHiet ALF FEE9] 7
SAE 2AL/(65.33 78.1%)2 242t 2534 50
pg/mL E9] 7HE719] AAZGAT} FASHA U
E}”'E]' Lee et al.(2010) A2 F ?l’E/\]
ofd FEEo| vk YJEHOT FHIAL

AXNHLH, 0.5% AEA oI F&25

AHAOM Ho

ge oA

S8 100% 2ASKACHY B Ot Sk B9 &
FEEL ST B ATAAE 2%20 mg/ml)
ze) FEEC) FUSAE A0 653%2
Ueps,

3) HeAUELE
HeAUEEL YA #H A= 2]
2t Aksp 0] wgo] ofs) AQEE Weus

B LR
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TOgA, DNA, ©¥d, 2d 5& A7)
UEZ3Knitration) A2 R A
Al71= 7383t AbstAlo|tiPacher et al. 2007).

F5%5(0.2 mg/mL)2] HSAYEZE 47
/42 Fig. 2-Coll Ui o} AE3o] 24
go] 7HF w3kaL, Hotege] aAgdo] 7MY *
Al vebstth. H24 Fo] 2AAZH45.2 £ 8.7%)
o] A2 Fo| £2AEH(34.3 £ 8.0%)°1 HIaH
A YED, = FY AAZH(114 +
7.1%)°] 7P RA Yetsth H24 39 aAg
2 AT =EET =22 =4 Yehd
ownj, H2M FolA= AEH S AAZAo] SH|
o A=]ejo] Blsh A Uehkdth A=Eo] 24
AL 73 dTH FABHA UEr T e FollA
= 8ol T &AE/Jo] wigo] Bls| WA et
St G RO ARGSE AAH RIS AAY
4L 1, 5, 25 9 50 uM FEOA A7+ 13.5,
39.7, 49.3 9 74.5%% £7= ], Wt ALF
FEEY HSAYEZE 2AZ4(16.02 53.9%)
2 247 13} 25 pM 522 AAERIT FAFSHA
e

Ha
&
o
(e]
T

3. ORAC

ORAC E4HL Troloxg® FFEAZ ARED)
of, F&E0°| AAPHO] o8l BA4E HSA 2oz
2 QI3 EF AR ARt El(FFE )
E2HE B3 AL E F5ks WHoltHuang et
al. 2002).

F32Z25(0.2 mg/mL)2] ORACS Fig. 39| Y
B Qo A8 433 asel 7MY =%
I, ot} Fe] asol 7MY WA YEHT H2
A F9o] §5(19.5 £ 2.0 nmol/mL)°] AL
39 #5(17.1 £ 1.7 nmol/mL)°l Hlo] =2
BFLE (p0.05) YERIL, =M Fo] a5

(9.4 £ 6.4 nmol/mL)°] 7P A Uetth &
A FojlA AP AFE aee SEET
off vl #=A Yehgon, H2A FollA= A=H
9] &50] SHieF A= HIs] #A YET
gl FofA= Hole|Fe] aso] WEof H]s|
A debstth ¢ RO E ARESE ofATE
Aol 352 1, 25,5 9 7.5 pg/mL =04
2+ 0.3, 1.0, 6.3 ¥ 15.8 nmol/mL TroloxZ
=)o}, Bolgl&(3.5 nmol/mL)Z ALgt Y
A $E(15.3~20.8 nmol/mL)2] AL 7.5
pg/mL &L ofAT 2 HANL H|WSto] {ARSH
AY =4 Uehsth & A9 a3 g2 F
o] ZA =M 9l L-gtAl Fof Hlsf HSA i
A0l A UEEHy Hid A7EAn
(Slavin et al. 2009)2} Y5kl Ut

= A

N

BT

25

20 A

15 A

10 -

Trolox (nmol/mL)

e 707
A B CDETFGH 125575
Ascorbic acid

Soybean (ng/mL)

The data are expressed as nmol/mL Trolox equivalent.
Each bar represents the mean + SD of triplicate
Baek—-tae, B: Heuk-tae, C:
Seori—tae, D: Seomok-tae, E: Gangnang-kong, F:
Ultari-kong, G: Chickpea, H: Lentils. ****/Values with

determinations.  A:

different letters are significantly different at p<0.05.

Fig. 3. Oxygen radical absorbance capacity of
various soybean extracts.



4. CUPRAC

CUPRAC #4922 FZ(ID)-neocuproine
A=A ARgSte] 2EE9] FEfolo] tigt
3HIFE o= WHoltApak et al. 2004).

TFEE(4 mg/ml)9 CUPRACS Fig. 40
Ye Stk AgFe] o] 7Y &8k, 1
olg}F9] ghlglo] 7P A yeiith H24 F
9] d8(217.0 £ 36.2 nmol/mL)°] ALXM F
9] 2+1=(138.6 £ 37.3 nmol/mL)°ll H]s} &7
e, kg Fo] $E(40.3 + 26.4
nmol/mL)°] 7F¢ WA Uyttt H24 3o g
AL AL A =BT <28 =4 UEt
wou, H2A Fo] g2 AmE)AYE)S
B &0 A YT AEEHe SHge &
253 FARSH UERTh b FolA = Bot
2]52] ghdeo] wigof ws] 2A Yehgth g

300

250 -

200 -

150 d %

Trolox (nmol/mL)

100 %

A B CDETFGH

1 5 1025
a-Tocopherol
Soybean (ng/mL)

The data are expressed as nmol/mL Trolox equivalent.
Each bar represents the mean + SD of triplicate
Heuk-tae, C:
Seori—tae, D! Seomok-tae, E: Gangnang—kong, F:
Ultari-kong, G: Chickpea, H: Lentils. ®**®Values with
different letters are significantly different at p<0.05.

determinations. A: Baek-tae, B:

Fig. 4. Cupric reducing antioxidant capacity of
various soybean extracts.

2 FE29 20 A H S Y 189
fz2Fog ARH o-EFHE] S8 |, 5,
10 € 25 pg/mL sZolM 27 12.1, 47.5,
94.5 2 193.3 nmol/mL TroloxZ &73=c], &l
=239 38(258.0 nmol/mL)} 25 pg/mL =
L9 o-EFHE o] Hls) =4 yEhdTth
Lee et al.(2014)2 S, A28} 59 H24 F
o] WefQl gkl Fof s Hol2 gl (ferric
reducing antioxidant power)°| A UeRdT}
I B33k Bf Qlo], & AtolA] TEE F2M F
9] &2 ghelE Ao} FARE B3RS UEIH.

5. T DNA BHE HH XSt

F5EE(40 mg/ml)o] S|I=FA g 9
3 =" FHIY DNA HHE Hoho] ujX& &
3= Fig. 53t Table 10 YeRY it dp4lske
20 FHRHAILYE A Zof o A E= s|==4
2t £ 5to], pBR322 DNAY] 71 Y FEf
= A9 FHZE A= cKlane 1 vs 2, Fig. 5).
S|EEA g EAjsto] FEE A7 Al SE
2g3 AEee] I Y DNA =] BE3-80]
7V =4 JErETh F24 39 75 FEY DNA
e H3-8(71.4 + 17.8%)°] H2M T3t =g
A Zo] DNA WiE H-5-8(29.1 £+ 39.6 € 3.6
1 0.4%)°l vl =7 Yetgton, AgeiE Al
A2 FE9 +H1Y DNA HiE B{&2
Lt Fo] HR-aut fARSHA RA e &
AolA FFEEC] SIEEA grdo At A
EF 20 o5 f=E DNA = dohs AAA|
71 Al GAFH, Wei et al.(1996)2 &9
8 o]AZEHER] AYAHE|QIC] Fenton ¥H30l 2
S §=% DNA &4 JAAF L Bt vt
Act.

o
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The hydroxyl radicals were generated by 0.1 mM H;O, and 0.1 mM FeSO,. Lane 1, DNA alone; Lane 2,
DNA-+radical; Lane 3, DNA+radical+Baek—tae; Lane 4, DNA+radical+Heuk—tae; Lane 5, DNA-+radical+Seori—tae;
Lane 6, DNA+radical+Seomok—tae; Lane 7, DNA+radical+Gangnang—kong; Lane 8, DNA+radical+Ultari—kong; Lane
9, DNA+radical+Chick pea; Lane 10, DNA+radical+Lentils. N, nicked DNA; L, linear DNA; S, supercoiled DNA.

Fig. 5. Electrophoresis of pBR322 DNA treated with hydroxyl radicals in the presence of various

soybean extracts.

Table 1. Retention percent of the supercoiled
DNA strand for various soybean
extracts in hydroxyl radical-induced
pBR322 plasmid DNA breakage

Soybean extract Retention percent

Baek—tae 35+ 04
Heuk-tae 26 £ 0.3
Seori-tae 818 + 4.1¢
Seomok—tae 28 £ 0.3
Gangnang—kong 520 = 2.6°
Ultari—kong 90.1 + 10.8¢
Chickpea 37+ 04
Lentils 721 £ 7.3

Supercoiled pBR322 DNA was treated with 0.1 mM
H,O; and 0.1 mM FeSOx in the presence of various
soybean extracts. The supercoiled and open circular
forms of plasmid DNA were separated on a 0.8%
agarose gel. The retention percent of the supercoiled
DNA band was calculated as described in Materials
and Methods. The values are the means + SD of
triplicate ~ determinations.  **Values with different
superscripts are significantly different(p<0.05).

Al=EltiBarton 2008). Al AL £8A, HY
Al solA BESHE &S 24t ARELRE
Z-85k= gojZoln(Moncada et al. 1991), &
5] E. coli LPS A2of| o3| thalA|Z= Tefet
ARHEAE A/dste] A= FEAIXIHAL(Stuehr
& Marletta 1985) €24, HAZFEES] I
5 A9 BdlEN AREE|DL QT

FFE=(4 mg/mL)2 F7PF LPSz FEd
AA oA ARebE A Aol mAl= ATk
Fig. 6ol Yeht itk RAW 264.7 Al2of LPS
FA2 21 pg/mL 522 LPS AZAl A4H
A A 5= 247 1.0 ¥ 11.7 nmol/mLE
e, a5 82 gelsialnt. A9, A5H
9 7hdFol LPSol ofgt s 4etda =5
7 =4 ZAAIAG.0, 5.3 E 5.5 nmol/mL)
TS BIF 7PF =0kt Wi, HotelEat
Hie] Ao ofs) g AebEA skt Zbzt
8.2 ¥ 7.9 nmol/mLZ 7F &4 Ueht, &9
5 BT 7MY Rtk B2 3 A2 F A
2] Ztoll LPsoll osf fied Atetd 49 sk 2
o7} YATH5.6 + 0.7 vs 6.1 £ 0.7 nmol/mL,

p0.05). F2M Folut HeH o FAT At

ol



Sodium nitrite (nmol/mL)

A B CDETFGH
Soybean

RAW 264.7 cells were treated with extracts for two
hours, then exposed to 1 pg/mL LPS for 24 hours.
NO production was determined using the Griess
reagent method. Each bar represents the mean + SD
of triplicate determinations. Ctl: Control(no LPS), LPS:
LPS alone, A: LPS+Baek-tae, B: LPS+Heuk-tae, C:
LPS+Seori—tae, D: LPS+Seomok—tae, E: LPS+Gangnang—
kong, F: LPS+Ultari-kong, G: LPS+Chickpea, H:
LPS+Lentils. **Values with different letters are significantly
different at p<0.05.

Fig. 6. NO production in LPS-stimulated RAW
264.7 cells treated with various soybean
extracts.
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4.6% ANl Hl3] =
Aoz yeigth B AxAazet |ARH, 5
mg/mL L9 FFEEC] RAW 264.7 A2
A LPSOl| gt Alstd 4 A4S 18.5% AAAIH
I(Wu et al. 2012), A2 F9] AdEAoPISFZE
E3 F olaZEHo] vk 9EHO=E LPSo g
3 fdE A A S JAAHTEL(Sheu

et al. 2001; Lee et al. 2010) ®115 H} Qlc}.
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Ef} Stk DPPH AAEAY, FHIAIE AAEA
2 CUPRACSt FHl= e 7ol o] A3
(r=0.913, 0.798 & 0.938, p<0.01)7} YeFge
o, FZeE Lot 3 o ¥ AT
(r=0.899, 0.857 & 0.947, p<0.01)7} TEE ]

Table 2. Correlations between polyphenolic contents, antioxidant capacity and anti-inflammatory

activity of various soybean extracts

Pearson’s correlation coefficient (r)

TPC TFC DPPH  Superoxide Peroxynitrite ~ORAC CUPRAC NO

TPCY 1 0.858" 0.913" 0.798""  -0.063  -0.107 0.938""  -0.060
TFC? 0.858" 1 0.899" 0.857"" 0.376 0.338 0.947"  -0.489"
DPPH 0.913" 0.899" 1 0.910" 0.157 0.078 0.929"  -0.319
Superoxide 0.798™" 0.857"" 0.910" 0.276 0.223 0.870""  -0.426"
Peroxynitrite -0.063 0.376 0.157 0.276 1 0.853" 0.238 -0.915"
ORAC -0.107 0.338 0.078 0.223 0853 1 0.185 -0.801""
CUPRAC 0.938" 0.947" 0.929" 0.870" 0.238 0.185 1 -0.338
NO? -0.060 -0.489"  -0.319 -0.426 -0.915""  -0.801""  -0.338 1

The correlation between the variables was analyzed using the Pearson’s correlation coefficient. Two—tailed

p—value: two asterisks, p<0.01; one asterisk, p<0.05.
DTPC: total phenolic content

2TEC: total flavonoid content

INO: LPS—induced nitric oxide production
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ot 1384 ORAC ¥ HEAUEZE &AL
A—uﬂi = FEIE 0| 3 Il 194

A AFETAZE WEER ASTHp»0.05). LPSE
O‘QQ Asbd A BT s T ele 19
A AJEBATE YA 250 HH(pr0.05), 4tst
A PAT Z2ZebE wo|e ek 7o) 2.9] Akt
A|(r=-0.489, p<0.05)7} Uelstth. 45k A
4% ORAC TE= HEZAYEZE £7Z4] 7
29 A (r=-0.801 = -0.915, p<0.01)7}
T & AoA T HE oRkE I
I o AASY B SHY] B2 At
A 7120 E1E A7 ZIHKumar et al. 2010;
Lee et al. 2014)9} LX|5}3 o, Szymczak
et al.(2017)v°~ W= A HHZ AASE E

ghdE Thof RolFQl AT BEEA] o
%E‘ri Hghdh ok, E3E B oA IS
B5d FETUHE oL I 119 & S
39| FEAobdo] Bk oJ&F o=z [PSo] 9|5
i AshEA S AN A8

(Lee et al. 2010)2F YAJ5taL Ut}

wo}@'u} 24 39 DPPH ez, 494
S 9 HeAUEE 2ABEI 79 BUHL
e ol uls) BA ehgi, = 3o &

AgAol 71 WA ey, o4 B3t AL
2 7] atzetdd 34 GLT SE el
o)z giglom, gkl Zof ujs) Akbetcld &
s 5o B0l S0 et S84
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erido] ofs) fE8 43n DNA HEo]

2 H2A Folu LA Fof Hlg] H2M F
of oJsf Hrt 5 JAI=Jt. LPSel o3 f=H
RAW 264.7 A|3E9] Aspd A A4S =bd] Fof

H|3f| F2M3 F2M Fof ofsf| Hroh B JAE
ULk A B4 FollA DPPH £AZ4, +7H
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