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Antioxidant Activity and Protective Effect of Leaf Extract from
Diospyros lotus on Oxidative Stress of Red Blood Cells

Hyeon Soo Kim', Hyun Ju Kang?, In Hwa Jeon', Ji Ye Mok?, Young Kyun Park',
Jun Ho Shin‘, Jang Ho Kim“, Seon |l Jang"z*
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3: Jeonju Vision University, 4: Honam institute for Regional Program

This study was to evaluate the antioxidant properties of the leaf extracts of Diospyros /lotus (DLE) on the
chemical-induced free radical and rat red blood cell (RBC) oxidative damage /n vifro. DLE were prepared by extracting
with water. DLE showed the high antioxidant activites on the scavenging of 2,2-diphenyl-1-picrylhydrazyl and
2,2’-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid)-induced radicals. An antioxidant activities of DLE was similar to the
reference antioxidant butylated hydroxytoluene (BHT) and (*)6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid
(Trolox). Reducing power of 1,000 ug/mL DLE also was similar to the vitamin C. In RBC, oxidative hemolysis induced
by the aqueous peroxyl radical generator (2,2’-Azobis (2-methylpropionamidine) dihydrochloride (AAPH)) were
significantly suppressed by DLE in a dose-dependent manner. Furthermore, DLE prevented the depletion of cytosolic
antioxidant glutathione in RBC damaged with AAPH. These results suggest that DLE may has value as natural product
with its high quality antioxidant properties against oxidative stress.

Key words : Diospyros lotus, water extract, oxidative stress, antioxidant properties
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1. AleF

2,2-Diphenyl-1-picrylhydrazyl (DPPH), butylated hydroxytoluene
(BHT), (%) 6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic
acid (Trolox), potassium ferricyanide, trichloroacetic acid, ferric
chloride hexahydrate, heparin sodium salt, 2,2"-azobis
(2-methylpropionamidine) dihydrochloride (AAPH), drabkin’s
reagent, brij L23 solution, 5,5-dithio-bis (2-nitrobenzoic acid)
(DTNB),
ethylenediaminetetra acetic acid (EDTA), sodium chloride
(NaCl), sodium phosphate dibasic (Na,HPOy), & 7]} A]of2
reagent gradeZ Sigma-AldrichAH(MO, USA)Z %8 T 9]3l 9.

sodium citrate, meta-phosphoric acid,

Aol AMg-S 1& 9 FZEE(Diospyros lotus leaf extract;
AR e A7|ekEelM 2012 6
o] §He St dol st

.

Azxd
A 92200 go & AFet] FHST 2,000 mLE F A8kl 57
7 #A F FEEL 045 im BEE ALE31e] ofnsla 527

PN
N

Model, EYELA FDU-2100, Japan)olAl z1z&3}e 195
DLEE 38 § -20ToA Bastdar] A3 AHEsiih

3. DPPH #tZ &A &4 33

DPPH U]z £A 4L Blois™o] Wyoz =439t
AEE MeOHE w9 HZ FX7} 31.25-1,000 ug/mLO] Iz =
&8l 96 well plated] zF A|RE 100 uLE FYstaL, A9
03 mM DPPH 100 uLE o] Zko] 200 pL7} &= 2 st}
A 2o A 3087 ¥3-A17] 3 ELISA reader (Molecular Devies,
USA)Z 540 nm Il A EP3EE =43t DPPH oz
27 L ANEEA AVt TR Abel o 42 At
o2 WE&Z Yehhdo

DPPH 2ol &7 24 (%)
F35)}*100

= {1-(A7h FR /TR

IS
rﬂ
B o

R

918 (reducing power)< Oyaizu™ ] W& & 3}o]
etk A1 88 MeOHZ =9 ¥ $%=7} 31.25-1,000 pg/mL
o] F=& A9 02 M sodium phosphate buffer (pH 6.6)
247 E3ste] 5
0CoA 208 Bt ¥HEAIL & A2oA Wz 10%
trichloroacetic acid 2.5 mL& 7}atth ¢ W& 98 650 rpmol
A 1087 94 E25te 45 500 pLol SF4 500 pL, 1%
ferric chloride 100 pLE 7}ate] E¢ A9 FHT &S
700 nmell X 3434}

N

500 pL, 1% potassium ferricyanide 500 pL&

I

d 47 Sprague Dawley rat
(SD rat ; 240290 g)2 FU LI ETE(NE)ZFEH 107 E 79
shef A3 ol ] ’\FQOPS&‘:]' A3F A7 % 1YAE

HE= e 22 nfHAA HEHO 2 HE Fndde] A]H
FAZNE o] &3] AP3ATE. AT (red bolld cells, RBC)=
10%3F  1500xg= A& F 43459 (phosphate
buffered saline, pH 72)2.2 33 AH3tm A2k
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hematocrit’} 5% FAE =S ThA] F-5319 T

7. 483 £¥834
RBC o] DLE(H%F ¥%: 625100 ng/mL)E 7}ato]
37CAA 3083 A HFs & RBC-J el 7] AE AkskE
FE3H7] 8 AAPH(A

\:Hoﬂ

H

(Molecular Devies, USA)Z 540 nm 3ol FHF=E S43s
Aok HEF 8] i3 F1 3(100% &8)& AAPH(G0 mM)
o FFEES VFoE st st

R

8. AE 9 glutathione 4

AAE AZEA 2 mLe] v A4 A A7 & A
TE 357 98N 06 mL THSFE 7T AE L E
glutathione (GSH)¥ Hseu 579 W] wa} DTNBE 243}
o] 412 nmol A ZA3IS Tt

FAAE

EE A¥Fe Hu+RTAHANE ZAPeH, FAEY
ANOVAS} Student’s t-test2 A dtPom, oA 3
p<0.052 A3}t

4 3

1. DPPH$} ABTS #tlzt 4274 &Ao] vx+= DLEY 43

¥ d3= DLEY #1tsl a3g dolry| $)she] DPPH}
ABTS 2ttZ &7 @45 4314t DLE®| DPPH 2% &
A B4s gotry] 98 A ISAZ F &K BHTS Hl
w3t ZASFG T 1 A3 Fig. 1A9) 2] 31.25-250 ug/mL &
Lo X BHTRU DLES DPPH 2tz £7AAo] v ¢4
39, 53] 125-1000 pg/mL EZ=oA 90 % o4 A2ASA
S Jebdth ABTS gtz 2424 (Fig. 1B)S 2 FEE AL
gk Trolox®ll ®l3] 1 &/Ado] UYAT = EHoE F7)3)
931, 1000 ug/mLAAME Trolox$t FAREE +E 0.2 F7}5 0 &
kg gogo) wfe- $-5Es A

rhlgg

o

N
ot
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o] WX& DLEY] 9%
E9] 319125 Yolugit) age e dats} 5
& AA=ZA HIEgR C 59 FFsiA e 2o] &
A2 Fe''ferricyanide B@AE Fe* Fe|2 &
A8 FEE FAZ Y 4 ded, FE=
2 A S ANAGY. B AP Me DLE
Cs} vl zA} 3k e, mLY 500 pg ]t
ol e wEk CrF ok 2-38) E$ko U, 1000 pg/mL F =04
DLEZ} HEFE] C Bt} w9 58 202 JehgrhFig. 2).
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Fig. 1. Effects of DLE on DPPH (A) and ABTS (B) radical
scavenging activity. The effect on DPPH (A) and ABTS (B) radical scavenging
activity was tested with indicated concentration of DLE(31.5-1000 ug/mL). Values
are shown as mean + SD of 3 replicates. *p<0.01 and =+p<0.001 versus BHT
group. #p<0.05 and ###p<0.001 versus DLE group.

mDLE &

ovit.C

1 ﬂ _

25 500 1000

Reducing power (Absorbance at 700nm)
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Fig. 2. Effects of DLE on reducing power. The effect on reducing power
was tested with indicated concentration of DLE(31.5-1000 pg/mL). Values are
shown as mean + SD of 3 replicates. #+p<0.001 versus DLE group. #p<0.05 versus
vitamin C group.

3. 3838 A& v A= DLEY 9%

AAPHel 93 H¥F £330 t)3 DLEY B3 &3S do}
127) 9)8te 2 SFEZ querceting AME3le] Bl EAL 3H Tk
(Fig. 3). ¥4 AP /A (hematocrit’} 5 %)ol AAPHE ©
= At £8S FE3H 4N Aol 79.45£2.37% 71 A &
Yo] =itk DLES] §8H T a7 golH 7| 915t AAPHE
£ S FE7]0] A AEE FEH(6.25-100 ug/mL)i A
gg A7 F= gE=FHo g &¥o] AAH AL FAFHAL &
3] 25-100 pg/mLo X< w5 -5 FFSZ o] AAH Y
o1 100 pg/mL == B3rH SR FE7HA A
ol &84 FHIt v e FASFATH(p<0.001).
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K

:
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DLE”} AAPHO of3] z® A8 GSH gl v X|=
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THFig. 4). AAPHEZ 447+ 22l8tde W 1L F J 879 GSH
E0.029 + 001 mM= e} FAHE (0439 + 0.01 mM)ol| =] 3]
A3 A=At 23y DLE AHgde RE $ZoA
quercetin Bt} GSH o] kAW, F&rt S7184E
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AR - ZAF - A3 - 24
AA3] F7HE AT 53] AT GSH &3S 100% =2 3FH =
g mL B 100 ng F=AXE & 73%7F BdEHE 53 AR E
B G tH(p<0.001).
:: # ®DLE
, § x ) DOQuercetin
_ 60 § i3
i 50 \ T
\
P \
\ el
\
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0
AAPH (50mM) - - - - -

DLEor Quercein o 0

Fig. 3. Effects of DLE on AAPH-induced hemolysis in RBC. RBC
suspension at 5% hematocrit was incubated with PBS (control) or preincubated with
the different concentration (6.25-100 xg/mL) of DLE or quercetin for 30 min. Then
it was incubated with and without 50 mM AAPH for 4 h at 37°C. Values are shown
as mean = SD of three independent experiments. #p<0.001 versus the non-treated
control group. *p<0.05, =p<0.01 and *p<0.001 versus AAPH-treated group.

WOLE DOQuercet tin

Glutathione (mM/L RBC)
®
¥
%

0
AAPH (50mM) = + -+ + + - -

DLE or Quercetin 0 0 125 25 25 100

Fig. 4. Effects of DLE on AAPH-induced glutathione (GSH) in RBC.
RBC suspension at 5% hematocrit was incubated with PBS (control) or
preincubated with the different concentration (6.25-100 xg/mL) of DLE or
Quercetin for 30 min. Then it was incubated with and without 50 mM AAPH for
4 h at 37°C Values are shown as mean = SD of three independent experiments.
#p<0.001 versus the non-treated control group. *p<0.05, **p<0.01 and =+p<0.001
versus AAPH-treated group.
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