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Abstrart

This study investigated the antioxidant activities of Amaranth (Admaranthus spp. L.) seed extracts. Methanol and hot
water extracts of the seeds were evaluated for their total polyphenol, flavonoid, and tannin content, antioxidant activ-
ities, and protective effects against oxidative stress on L-132 cells. The hot water extracts showed higher total phe-
nol (4.23 mg GAE/g) and tannin (0.511 mg TAE/g) content, while the methanol extracts showed higher flavonoid
content (1.53 mg CE/g). The methanol extracts performed better than the water extracts for DPPH radical-scavenging
activity, while the water extracts performed better for ABTS radical-scavenging activity and SOD-like activity. With
L-132 cells, the water extracts showed strong protective effects against oxidative stress in a dose dependent manner
with an effect three-fold higher than that of the methanol extracts at a concentration of 500 pg/mL. A higher inhi-
bition activity of nitric oxide in RAW 264.7 cells was observed with the water extracts than with the methanol
extracts at a concentration of 250 pg/mL. In summary, the water extracts showed the highest total polyphenol and
tannin content and a more powerful protective effect against oxidative stress and inhibition effect of NO. Our results
suggest that amaranth seeds may be useful as natural antioxidant compounds.
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40 e Aol X7 7hed witel FEA qlom,
I % A5 (Seo et al., 1999), F4HKim et al., 2007),
A

218 Z(Park et al., 2007), =3}35(Woo et al., 2010), A+a|
F(Lee et al, 2011), WM=2Z}0] (Kim et al, 2012), Y
(Jeon et al., 2013), &(Kang & Lee, 2013), 1435 (Kim et
al,, 2013)5 HMAENAN FZE3 AAgAtsA ol Agk A+
7} @23} tHHan et al., 2013). 2444 AAS A 817
98t gatalE AR ojliaF 2 EFHE, JFRE| w0
=, ZgtEwol=, vl 5o A iskA| 9 ) butylated
hydroxyanisole(BHA) % butylated hydroxytoluene(BHT) 52|
S FASATE T o] 25F, sPEF Foll AshAA =
o] ARSI Stk HAAFASA S-S FAtstE o] v A

W3 GYPUsA L] A9 A Bh 2 A Wolel

H R BHoE A L FUY & Arke Bvt 9
of qrdsky % A FABA Aol a7HI Y

A2 o]th(Han et al., 2013).
ottt (dmaranthye W& Amaranthus spp. L)° %
3= Al §AF 8= (cereal)o] 2L ARG A =2 (Lee et
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., 1996a) o= g oz 71 dEX
Hl AL 553 vtz YYTHR7L Eob H

59 HEFMLAE o] &F 2 UTHKim & Ryoo, 2002;
Choi, 2011). oluld2= g2 FFo) w8 E3x3} A4t
o] sheFo] T F APAHE FEHAe R FAE YL
(Lee et al., 1996a) T8 Tl 15-16% F7-3laL o
25 lysinet 3 $f ofrlimito] FH-SITH(Lee et al,
1996a). olvrigt2~o] Agla AxZe 7h} A o F
ZY2EE, FHAETY LDL-ZY2H 29 28 HHF
3 apo-lipoprotein A2} HDL-ZH &~HE 58 =o5H
ZY2HE g ol Foddh= HMG-CoA reductaseS 4] &
He 7M1 AeZ BIHUATKQureshi et al, 1996;
Caselato-Sousa & Amaya-Farfan, 2012). 22 Htoll = A}
S@EFEEA AYF Gl A JA EH(Lee et al,
1996b)7} B =L Q3L ofwlgh Xt Fxl= 2|80 F Alg-o]
7Fssh ole tigh 7154 A wlg- HRIEtHKim &
Ryoo, 2002; Choi, 2011).

L = OPE}EV“ T EF FEEI v
FEES ZAEIY F dE ¢ SHExolE g S
DPPH 3! ABTS =tz 275S SAsHen Azl
A BAEE A E s A ETA RAW 264.7 Al X
WollA NO Al &4, L-132 Al ZelA H,000 <8 4t
32 2EH 2o AN E BE S =4l ojnjks
AT 7HR 7158 FARANEA G A 78S A ES
b L=

TE W
M=

NG L BEAGANA AF G ofulz FAE 7
Ro] FAste] A E Aldste] Az & wiete] 4
Holl AHE-313A T

AT AT U FFRE £ ARV 2
H FF 2Tl Ax AF 30 SFF 10 vl (viw)
= 7}0}04 autoclave(SJ-220A100, Sejong Scientific Co.,
&3t 121°ColA 158 F<t

Ltd., Bucheon, Korea)& ©|
123 bar®] FH o2 FE8te] AUt MES FEE2 F
% Zga3d A% AF 30gH WES 10 HHT(V/W):—E_‘

Eate] A2oA 2407 F” ko] ATt Alxg F
e AGAR 2 AR ARl S AT E %—ﬂ(R-

14, Buchi Co., Flawil, Switzerland)E A3l F=A|Z1
T FAAZ7](lIshin Co., Seoul, Korea)& Ax & £ A
B2 WEI(-70°C)oll HAsAA Ao 283t 2
of AHgH ofrtE s FEEL WBEFEE(04g 31.4%)
3}

B 222469, 15.6%)°]t).

£ Zas s

=S Folin-Denis % (Singleton & Rossi.
1965y2 WRsto] AU 77te] FHEE FFol
£33+ A]F9] 2N Folin-Ciocalteu's phenol reagent & 20%
Na,CO,(Daejung chemicals & Metals Co., LTD., Gyeonggi,
Korea)s 2|2 71 ths A4 607+ REEAIZ &
725mmo X FFE=E SHSAY. ZFELAZE gllic
acid(Sigma-Aldrich Co., St. Louis, MO, USA)E A}&-3}]

Amoh YT HOE BAlale] Qe Aol 27]510]
FE= g9 mg gallic acid equivalent(GAE, dry basis)Z
Zoloo] Ge AEA,

Z E2E0|E B

% ZEtRo|= &2 Zhishen et al.(1999)3} Singleton
et al(1999)¢] WS 83t SHAH ZF AEE %
NaNO,(Daejung chemicals & Metals Co., LTD., Gyeonggi,
Korea)?} T/FTE THste] 5E7F BESAIZIZL 10%
AlCI;6H,05 #7tete] tAl 627k W27l & 1M
NaOH(Daejung chemicals & Metals Co., LTD., Gyeonggi,
Korea)s} 430] 510 nmoA] F3 =S =F At EFE2
2 (+)-catechin hydrate(Sigma-Aldrich Co., St. Louis, MO,
USA)E AHgste] AFdS A & 529 T 291
rol= &2 mg (+)-catechin hydrate(CE, dry basis)Z L}
ERf ATt

H2F

ol

I
e

Ehl et

ehd e AOACH (1990)0l wel 7<= 75 mLoll Al
E ImLE #H7F$ # Folin Al¢F 5mL%}t Na,CO, &9
10mLE }6& = S HTE 78] 100mLE 7-§-8he]
308-7F BEE & 725 mmollA FHEE =4S, tannic
acid(Sigma-Aldrich Co., St. Louis, MO, USA)S =42
AHEEtA T & 'd $HRF2 mg tannic aicd equivalent
(TAE)/g2 YERN ATt

0&‘@

DPPH ZlC|Z s &4

DPPHY Bl 83l 2 FYske At 2705
< Blois(1958)°] WS ®Fste] SAs T 944 5=
2 34 Al5e 0.2 mM DPPH solution(Sigma-Aldrich
Co., St. Louis, MO, USA)Z 7}sle] 2 &3k & b4
A 3087 HESAIZ] & 517 nmell A T HEE =A%t
DPPH &tz &A% A3 @2 FE= H7Hrek F37)
T5 HlaLste] gt Zde] LASE S HEE(%)E HER o
=] ©E DPPH 2Ht]Z 4752 Elsisith

J% FU{N'

-11.‘1

ABTS ZiL|2 AMHs =5
ABTS )z &7 5LS Arano et al.(2001)Z} Re et
al.(1999)¢] WS Wt AE-3FATE 7TmM ABTS
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(Sigma-Aldrich Co., St. Louis, MO, USA)&%ol| 2.45mM
potassium persulfate(Daejung chemicals & Metals Co.,
LTD., Gyeonggi, Korea)s 33t $FAollA] oF 24A17F wF
< AZ F B4nmolA FFE Fhol 1.0£0.027F HES
Z73 ABTS solution2 AR&-3}31Tth ABTS solutionS Al
Fo} E3ste] Aol 687F WHEAIA 734 nmoll A &%

£ A A% w2 FE= A RS

HaLsto] ghe] o] 2ASY S WEE(%)E etk

=24 I AEolA] pyrogallol2] A}
FAhkstel] ofg WA & |83k Marklund & Marklund
(1974)2] W& Wgste] S48 44 s= 49
Algel pH 852 XA tris-HCI buffer(50 mM trisamino-
methane + 10mM EDTA, pH 8.5, Sigma-Aldrich Co., St.
Louis, MO, USA)®} 7.2mM pyrogallol(Sigma-Aldrich Co.,
St. Louis, MO, USAYS #7Fste] 25°ColA 1037+ ¥H3A]
21 & 1IN HCl(Daejung chemicals & Metals Co. LTD.,
Gyeonggi, Korea)E 7}8te] WH-8-S A A]7] 3L 420 nmol| A
FHEE S48t SOD fFARME S FE= 7
TR 3= 2ol E W& (%)= Yep Tt

M| ZH{2F

L-132(d] AAA E)9 RAW 264.7(HA A E) A EZFE
Sk Al 25228 (Korean Cell Line Bank, KCLB)S. Z5-E
EFdkol 100 units/mLe]  penicillin-streptomycin(GIBCO,
Grand Island, NY, USA)Z} 10%<] fetal bovine serum
(Hyclone, Logan, UT)°] %% DMEM HlX](Welgene,
Dalseogu, Daegu, Korea)& ARME-3}od 37°C, 5% CO, &-=27]
ol A w3t

M=Z 25 St =5
L-132 Al thgk H00 o8l =¥ AlE54S

A3t7] $13l MTT assayE AAISIA T L-132 MEZE 96
well plated] 5x10%well2 #-F3}3L, 37°C, 5% CO,
incubatorol| A 24417k 57t v ettt thFet o] Al
22 HAHE L1132 cellS 24A17F B¢k Wl F H0,
(Daejung chemicals & Metals Co., LTD., Gyeonggi,
Korea)E 2mM2] L= H7tste] 30i7F 288ttt o]
Al el L-132 cellel MTT solution(5 mg/mL, Sigma-Aldrich
Co., St. Louis, MO, USA)S % 3L 37°CellA] 4417+ HEGAIA
th 2 % e AAS ZF wellell 200 uLe] dimethyl
sulfoxide(DMSO)E 3 7}8td A4 formazan 27 S 83
A]A microplate readerZ 540 nmol A S35 439,
AEZEAE AR FFEE R F3550 gk Wi

= Yehfsleh

=
=

Nitric Oxide(NO) assay

)4 A EZFQ] RAW 264.7 A EZZHE A2kstd A AYal
o] AZEA W AT Well FgE NO 4FshE<l NO
= Griess ¥H3- 02 2% 3} th(Murakami et al., 2000). 96
well plated] 1x10702] cellS PBSE 2 ¥ A3 Fof F
g3 ulA|(Welgene)® A ¥ LPS(20 pg/mL, Sigma-
Aldrich Co., St. Louis, MO, USA), tetrahydrobiopterin
(BH4, 10 pg/mL, Sigma-Aldrich Co., St. Louis, MO,
USA), 200 mM l-arginine(Sigma-Aldrich Co., St. Louis,
MO, USA) 2|3 IFN-y(100 U/mL, Sigma-Aldrich Co.,
St. Louis, MO, USA))2 Z}ZFo] wellol|th H7}sto] A=A
Atk 2 A N85S Agste] Attt NO A%

o

()

< supernatantE RO} griess reagent= 1027+ WH-&-A] 7]
ol 540 nmell A FF=2 STt ofeh el A w2t
AAYE AT Ak e F Al ti' A 89
=i g gelslr] 98] MTT solution(5 mg/ml, Sigma-
Aldrich Co., St. Louis, MO, USA)E A}&3F MTT asaay
2 Abgste] AESE ST

[(compound  Abs,-negative  Abs,,,)/(positive
negative Abss,,)]x100 (%)

Abss,,-

SAXE|

2 AFeA Akl tigk SAEA]2 SPSS 18.0(SPSS
Inc.,, Chicago, IL, USA) programs ©]&3fo] HAHE
(ANOVAH & Adsta o, A8 7+e] §-2]4-2 Duncan
o gFHSY AlY¥(Duncan's multiple range test) O Z
p<0.05 FFoA 74 2ol 5 AS3Firh

Z Z|dls ¥ 240l B

iz e g Fxok SAFE 7Y, kst
23 o YA 7ss 7K AR A S
ZEHE2 AEY i 2 2 dARER AEAC 9
2] ExEo] 9121, phenolic hydroxyl 25 W&ol &
A &= 71E Adwaret Adehe 44S

A, g4 g
7HAI AL lo] &aks) e S, g 2] 2 gk a
Tojsle Aoz I Utheon et al, 2013). 2ol g

5] dE F2sE2 F polyphenolic IHFEEL ¢
g stE S 7= Ao R deA o, o= gzt
< HYsirZ 4 2= phenolic ringe] A WA AL
2 B Fo] A 9 thMiddleton & Kandaswami, 1994).
ofmfgts FA} FEEO] F s, FHRLE0lE 1
23 g S Table 13} 2ok MgE FEE0 &9
HE TS 1.69+0.12mg GAE/gO L, & FEES 423
£1.00mg GAE/ge 2 #54 49| g
s FFe MHE FEEET &
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Table 1. Comparison of total polyphenol, flavonoid and tannin
contents of extracts from Amaranth seeds.

Total flavonoid
content

Total phenolic

Tannin content
content

Sample

3)
(mg GAE/g)  (mg CEY/g) (M TAEY®)
Methanol ext.  1.69+0.12 1.53£0.17  0.316+0.048
Water ext.  4.23+1.00 0.08£0.00  0.511£0.012

! Total phenolic content was expressed as mg/g gallic acid equivalent (GAE).
2 Total flavonoid content was expressed as mg/g catechin equivalent (CE).

% Tannic acid content was expressed as mg/g tannic acid equivalent (TAE).

¥ Each value is mean+SD of triplicate determinations (n=3).

O o i

=94t} olmlekX(dmaranth cruentus) EAFY] ZE|HE S
FO 400-440 mgkg, MRS 350370 mgkgO 2 K315 0]
2 © ™ (Caselato-Sousa & Amaya-Farfan, 2012) ©]¥1 23
o] olulgtX(Amaranthus spp. L) A FEERU= &2
& gafo] WGkt gk dean] o] wegy & F
Z&9 Z29%E FFS 3.09-6.8mg GAE/gO 2 1 o]
ofulgks FA} FEE3} H|SEAtHKim et al., 2012). of
ek 225 FeReols e meE FE5E(1.53
+0.17 mg CE/g), & F%%5(0.08+0.00 mg CE/g)S.Z L}E}
wuth HEge F2E2 & FEERY SgEolE 3
o] 19 Wi7t¥ = H% FZ&ufe] mE Zo|7t A7l A
= FEAT0l A w=t F4A7E 5.0 Q1 vl
=70l 102 <1 EHU} 5 & 327 fEoR® AR
FoH(Yun & Jeong, 2012). o]zt &S FF7 E(Park
et al, 2011)3} WM=2HH] Z(Kim et al., 2012) FEEA]
= BRI & AAY. olul 2 (dmaranth cruentus) N2r2]
Zg R o= S 300-690 mgkglE H I E o] olngh
>(Amaranthus spp. L) EA2] Werg FEE0] olulgti
AR SgEFHY =25 ¢ & AU tH(Caselato-Sousa &

50 a 225 pg/mL
) ®B50 pg/mL
S 4 ‘

. w100 pe/mL
£ 40 _
"E m250 pg/mL
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NC PC
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Amaya-Farfan, 2012).

g AES A, oillF B A T AEAdl @
a ‘61-05101 0101::1 _/,: /Ho]q_ ;qsﬂxhg_ =9 ¢ 37
HEo] gl do|} alkaloidel A¥ele EAS /AL
THSeo et al., 2000). Holle AR &+, FAks}

FEFE 3 FIE AASH e #
R}, Arjele] 4T Gl £8L
thSeo et al,, 2000). ofuks Fx}o] €hd ko were
FEE 031620048 mg TAE/g, & FE= 0511+ 0012 mg
TAEgO 2 & FE&0°] Wge FEErt 169 7HF 2
Bel 58 & F A, o B Aol gohe) 3
ol et &
& Jeong, 2012)=
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DPPH % ABTS 2iC|Z 47152 H5}

AAES] gz AL QA W 1 Al 24 gl
=35 AT = oﬂﬁeL skal low, gz /\74
A o] AW =35 WA eted tids] 5
SFH(Kim et al., 2001). DPPH radical &~7% %

kst S SH e 7P de ARgEE e

. opuRko] & FZE9] DPPH o 275 A3
Fig. 1A% 7t DPPH =tz 2AZ/d-2 Ascorbic
acid(5 pg/mL)7F 43.4% ¢ €4S B A vusds
W 50 pg/mLe] FEAA HEE FEE FEE(5.8%)°]
M E%oH & FEE] S92 250 pgmlLe] sE =
S HolA ettt

ABTSJ[2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)]= B2 ¢4 3 free radical 4] DPPH zhv]Za}
A Atst A S sk=t Bl o] 85 4L Ttk ABTS
£ peroxidase, H,0,9} HHgAIA &4 o]0 ABTS+O|

Lorle 12 2 1o
et ofo r°*'
FUIO rlo l'
rulo

o, O_L: r

= = ==

70 225 pg/mL
- . ®50 pg/mL
é 60 - m 100 pg/mL
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Fig. 1. Reactive oxygen species scavenging activities. A: DPPH scavenging activities of seeds extracts from Amaranth. B: ABTS
scavenging activities of Amaranth seeds extracts. NC: negative control, PC: positive control, Ascorbic acid (5 pg/mL) was used as
positive control. Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is

mean+SD (n=3).
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A HH FEE] dslEe o) ABTS+0] &7% o]
HoZd 5f/9] A HE5Ao] A=Y ol FHE F
=]

A= el &
(Kim et al, 2013). opu}l&s 2 F2E9] ABTS oz
SASEE HIS A3 Fig 1Bo| YERARITE Ascorbic
acidi= 5 pug/mLe] FEoA 62.7%2] 84S HAFUI F
2L HEE FEEME Frd wet 2 @40 e e
AL HIo B FEHEL Z 0|5 Ho|X ettt
FEELS 250 ug/mLe] FEolA Aol 11.1%=2
ko B FEHE2 50 pg/mLolA 11.8%2 2 713
et £ Aol Al mEw EEkn
Fol A SAHE e FEE FEENA
DPPH #tt|Z 2750 S7kske 2345 BT 1
L ABTS &tz 248293} DPPH &tz AAEA =
AoA ztolE YERAET ol W& E7F mE
ABTS #tt|Zt#h= 22 DPPH #t)Zze) vheEe= 313t
o w2k vl g2 ¢#HA Ao ™(Huang et al.,
2005) ABTS Z}t|Z-& DPPH #tu|Za ga) 43 v =
4 =4 BFe vhgste] &A= ABTS gto|Za & gt
S3ale @2kst B2o] DPPH 2o Zates A3 w-$-shxA
%S = Atz dHA AthRe et al, 1999; Kim et
al, 2013). ¥ A+ A3}, B3 Wekee] 54 2ol &3l
3

Nt
il
l
o2t
2l
)
gk
ox,
i
o
N
N
i)
4y
o
i0)

R -
O rlo o
I o apy o
o 32
to |o

R

rl

o] v &4 gio] xfo]l2 ABTS gtt|ZelA o &2
B4 He Ao Algdth B3 BEFEES ZEdE
I vhd g w2 Zlo] ABTS &4l 1 #ofste Ao
= 2ozl

07 025 ug/mL

45 m 50 pg/mL

|00 pg/mlL
40 4

SOD-like activity (%)
&
'
Il

15 [
b
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b
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| l Lh
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NC Methanolext.  Whater ext
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Fig. 2. SOD-like activity of seeds extracts from Amaranth. NC:
negative control, PC: positive control, Ascorbic acid (5 and
25 ug/mL) was used as positive control. Values with different
letters were significantly different at p<0.05 by Duncan's
multiple range test. Each value is mean+SD (n=3).

SOD FAIEHS| s}

ojulgt: FEEE9 SOD fFAHEAS =3 §
Fig. 29} 2t} S2 vMgs FEEL2 5
704%0. 2 7H w2 @A YEgen & F
50 pg/mL FEolA 13.7%2] A o) .
Ascorbic acid(25 pg/mL)2] 14.1%3F A3 A4S Bt
2R 34 F9] B3 wlehE FEE(Lee YM et al, 2011)
°] 1 mg/mL ¥=°14 SOD fAFHH S A0S o 7
o] BRE AR &40 YA FRoen I s
SmgmLZ =9 o &40 0.4-100%2 YElgtE A
-9} & FZE(Kang & Lee, 2013)°] 10 mg/mLe] =0l
A 44.38-68.29%2] FAS BelthE Axbel vlw sh o}
g 2} FEE0| 7|E] By oy FF9 AAdE
B} vk FroME ¥ £ SOD AR S HoF2
T} o]} o] ofmpgds Fxte] gt 7ol wig -
F817] ol kst 715 AR A STET
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L-132 M[zZz2| &tabe =401 et 2 St

ofulgts Fa} FEE9 L-132 AlEQ Atsld 43
st Hg a3E5 dolrr] flsted, H,0, Mg &g &
Ae i YS df AE AESES SHEUT & AF
oA Akt ZEd A §8% 242 AME HO,= 4
LS 33517 Wl in viro BE in vivo AE Q]
thget AElshs e Wkl 2 Ak S
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Fig. 3. Protective effects of seeds extracts from Amaranth on
cell viability against H,O, induced oxidative damage in L-132
cells. Cell viability was measured by MTT assay. Cells were
incubated for 24 h before the addition H,O,. Oxidative damage
was induced with 2 mM H,0O, for 30 min. NC: negative control,
PC: positive control. Values with different letters were
significantly different at p<0.05 by Duncan's multiple range
test. Each value is meantSD (n=3).
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Fe 54 EE4E Bol o]&H3 JthKim MJ et al,
2013). H,0,0 93l L-132 M X AEELS 2%= 2433
o, 23t &t gk BE @3 500 ug/mL FE0l
A HEE FE2E 312%, B FEE UI%UE B FEE
A EL BHS a9E HAFAKFig. 3).

B A7 mEH FEsEd gde go] s F
EEHT 22 B FEEA HO0, AXY REgHE =
A Yebstth webd ZelEsa ghd AdRo) Alxy 4ks)
A 2EGZoAM BE g5 HQ AR AlgdHY g
ug] gzl 2% Al§ 1000 ug/mLe] ol zhzt
45.1%29} 56.8%°] B3 @S Hel A vy u
(Kim MJ et al., 2013) ojul& & FEE9] TAdo] nj$-
ol Ao = AE T

MIZLHOIM A== NO AA Xty
NOE WA A oJF-Ed) st Wo] 282 3= &
23 A& AYg EZZ nitric oxide synthase(NOS)2] =&
o 2]3l L-arginine®] L-citruline® 2 H3}=|= A4 A
e R =AM e JFS v|H FII AN E
G ol EHZ, TFAAANME A ALY 242, A
AAN A= o] EHZ g#HA ATHKim & Kang, 2008).
B AN = otulgk FEE0] AlE WollA] NO Aol
oAm gt FFS 7X=A Lotrr] flete] thAAE RAW
264.7°0 FEEE 25, 50, 100, 250 pg/mLe] FEZ Az
stal 1 A= Fig 4A9 A FEEES RAW
264.7 th2] Al xo ik 592 JEPA S THFig. 4B).
FE=S 250 pg/mLe] oA wEkE 3
ZE(12.7%) 3 & FE2(51.9%)2] A S HolFAt
= 5 s wgt Ego] Frtehe AFS B

NO production activity (%)
=

NC PC
ws - + -+ o+ 4
o 0 50 100 250 500

Methanol ext.  Water ext.

oAFJoy B FE2EE T8 Hgo] Ho|x] ggron
1 F10% WY E =X Lt} olE
A Heke FEE9] 69.5%2 NO

J:TE_L
, BFE 389%, HERE 774% FaA]
(

&
o AZ NO A SABHE ThE AABuT ve
RN E S48 BYL nolthn AE ol e
nhghs FAFEEY B NO A4 SABHL

oJ
=
Tt FE 2AE Bgo] /F5T HoE BaE

o}

Kim et al., 2009) & F&&
=

[e)

AA

=
[€)

=

il
el

o (o] 5
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Fig. 4. A. Inhibitory effects of seeds extract from Amaranth on nitric oxide production in RAW 264.7 macrophages cells. NC: negative
control, PC: positive control. LPS: the cell treated with LPS (20 pg/ mL), tetrahydrobiopterin (10 pg/mL), 200 mM l-arginine and
IFN-y (100 U/mL). B. Cytotoxicity of the seeds extracts in RAW 264.7 cells as determined using the MTT assay. Values with different
letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is mean=SD (n=3).
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