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ABSTRACT - In the present study, we investigated the anti-oxidant activities of selenium-treated Spinacia oler-
acea L. by utilizing experiments in vitro assays. The selenium content of non-treated spinach in this study was noted
at 61.19 pg/kg, whereby the selenium-treated spinach which was treated by a 2000 mg/kg selenium was 1000-fold
diluted, and was reported to be about 4 times higher than that of non-treated spinach. In this case, the 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging activity in the concentration of selenium-treated spinach, 0.1~1.0 mg/mL
was measured as stronger than that of the identified non-treated spinach. By the same token, the DPPH radical activity
of non-treated spinach and selenium-treated spinach was recorded as 46.05~52.75% and 49.52~59.09% respectively.
It is emphasized that the 2,2'-azino-di-2-ethyl-benzthiazoline-sulphonate (ABTS) radical scavenging activity as
revealed in the concentration of selenium-treated spinach, 0.1~1.0 mg/mL was noted as being stronger than that of
non-treated spinach. The ABTS radical activity of non-treated spinach and selenium-treated spinach was
11.85~52.01% and 27.14~53.59% respectively. In this respect, the nitric oxide (NO) radical scavenging activity and
reducing power activity in the concentration of selenium-treated spinach, 0.1~1.0 mg/mL was identified and noted as
stronger than that of non-treated spinach. These results suggest that selenium-treated spinach could possibly be more
useful as a potential antioxidant to improve human health outcomes, than the non-treated spinach.
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Table 1. Contents of selenium of non-treated spinach and sele-
nium-treated spinach

Non-treated spinach ~ Selenium-treated spinach"

(ng/kg)
239.0 +3.73

Groups

Selenium 61.19+2.35

YSelenium treated spinach is cultivated by foliar application with
2000 mg/kg selenium which is diluted in 1000-fold concentration.
All values in table mean £+ SD (n > 3).
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Fig. 1. DPPH radical scavenging activity of selenium-treated
spinach. All values in fgure are mean+ SD (n > 3). *Statistical
significance was determined by Tukey's test at P < 0.05. vs non-
treated spinach.

O Non-treated spinach
@ Selenium-treated spinach
*

D
o

-
=

ABTS scavenging activity (%)
N w S (42}
o o o o

-
o

0.10 0.25 0.50 0.75 1.00

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of selenium-treated
spinach. All values in figure are mean = SD (n > 3). *Statistical
significance was determined by Tukey's test at p < 0.05. vs non-
treated spinach.

i)

H =420l 102.32~186.45 mg% A= $Hr Holl
B3t B3 deks FEE9] risse 54
TFollA sl =2 Sl EdA AATAF
stithe Bt A ek o] Al e
1. DPPH radical 279l 7] e gz Ayzte
Molan 5°7¢] Aol eJaH Zatol] AHHS A
st A3 AYag A stA &2 Ikl Hls] DPPH
radical 2A%S S7HAATA B, old st A&
njFo] & of Ays A2 sl AlgRe] atsieg ol
oS Z71e Aoz 7uE o]t}

g FF

o,
it
i

(

SE'XLHJF oot L 44
o
X B

o



Antioxidant Activities of Selenium-Treated Spinacia oleracea L. 513

ABTS radical 2715

ABTS$} DPPHE EhojZre] 40|}, DPPHE A+ 2
tzolm ABTSE ol tt]Zolgt= Hellx Zpeo|7} v
w ksl 2o FRA wet zh2he] g g 4
PR =7t 2B 2 kslsol zfolE HolA €t} ABTS
radical &4Fskso] jolof o3| HEA o] g R =1 o]
= FRE Yol st G4 o F AT
A AR 2 A 7St Ale3¢] ABTS gz &
AsS ¥ad A3 Fig. 29 2tk 7212+ Al89] A=
E=E 0.10, 0.25, 0.50, 0.75, 1.00 mg/mLolth, Fx]&] A
7‘<H Aol ZH7be] M EEolAl 11.85%, 30.44%,
6.58%, 48.51%, 52.01%2] 2AEHE el om, A
F A8 AN Y AL 27.14%, 30.73%, 49.76%, 50.52%,
53.59%2 &2AEHE BAY. 53] 0.10 mgmLe] @ &
ToME 229%2 2 F7HES dERleH, Ads A
st AlER ] A FAE AlFA ] vl felHoR e
2ATEHE HYFU Choi 522 ¥l 47 Al gt
2AAZNA AE Ee= 37 AFS A7 49 ZT9
B2 oF quf, EEtR o= gheFo] oF 2.7~3.4v7}F STty
oAH L, 53] AAZ ] AHFS H7rd Al 43 ABTS
gz 7ol AR T Bisith. ol2gh 4
5 wFo] ABTS #HHZ &ASS ARz 3
A e W, 2 Aol AFX7F TRt E89
=, ot o] =8 HIEH CY gox kA thiAag ol A
"3/‘43 free radicalsZ €] MXE X|7)= ikstare] &
83 FAES Adae] dikst AEddel 71odg A

o2 AtgEr)

E]L] 0"[" X -lﬂ mlm

R

FE71 AARE st sEHS
Aol P82 FikslsE g Aol 9l
A AR e o] SdE S 717 £ Fe''-ferricyanide
o] F'HUAE FHE FAAA FENS HA HIAL o]
AL 700 oA FHs= v $8E FAe 2 x}ﬂw
71 ¢ & 2 g e JEit FAE AR 2
Ay st Alax9 S48 ¥wg 43+ Fig 33
2o el Alge] AP FE== 0.10, 0.25, 0.50, 0.75,
1.00 mg/mLe|t}. FA2] AFX¢ Aole Zzte] A
FZolA] 0.103, 0.130, 0.174, 0.224, 0.2662] FLHS 1}
e ATt AdE Pi} AlFX 2] 75 0.120, 0.150, 0.200,
0.250, 0.295%2 ¢ =& %‘r?ﬂﬁ'—:‘,é Bt} Zekovic 599
Aol A Adlg gaFe] oF suirh =2 Bl
EWA vE] ¥ w2 $U9ES e B
A3}, Choi 59 FAvto g ujst 7] ol H]s)
Hol| A FS H7S A AA o] FejHoR

Z7bshe TS ekl A A1 A9hE e,

o

dg
")

e

KW

R

ol

H

ma w2

o2 o n2

O Non-treated spinach
@ Selenium-treated spinach

o

W

&)
;

o

w

S
L

°©

N

o
L

0.20 A

Redudng power
g
o
N

(Absorbance value at 700 nm)
o
IS

0.05 A

0.00

0.10 0.25 0.50 0.75 1.00

Concentration (mg/mL)

Fig. 3. Reducing power activity of selenium-treated spinach. All
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