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Antioxidative Activities of Ethanol Extracts

from Leaves of Sanjook

(Sasa boreails(Hack.)Mak.)

Young-Mo Kang

Department of Food Industrial Engineering,
Graduate. School of Industry,
Pukyong National University

Abstract

This research was aimed to study a functionality of
sanjook(Sasa boreails(Hack.) Nak) as antioxidant. Ethanol
was proper in extraction of antioxidant from leaves of
sanjook. The leaves of sanjook contains 4.08% of
moisture, 3.95% of crude lipid, 2.33% of crude protein,
11% of ash and 78.64% of carbohydrates as its general
composition. The results of free radical scavenging

activity  test with ethanol extacts of leaves of sanjook



has the highest radical scavenging activity of 93.3%
among the tested solvents. It meaned that polarity of
antioxidant from leaves of samjook was likely to be polar.

The antioxidant activity of ethanol extracts of
leaves of sanjook showed dose-response reaction within
a concentration range from 0.1 to 0.8 mg/mL. ICs for
DPPH radical scavenging ability, SOD -like activity and
H20» scavenging ability of ethanol extracts of leaves of
sanjook was 586 ug/mL, 800 ug/mL and 38 ug/mL,
respectively. The antioxidant activity of ethanol extracts
of leaves of sanjook via several tests was simliar to one
of BHT. The antiautooxidation effect was 55~60% within
the range from 0.1 to 0.8 mg/mL.

pH stability of ethanol extract of sanjook leaves
showed it was the most stable at pH 6. The more acid
or akali it became, the more unstable it turned.
Temperature stability of ethanol extract of sanjook
leaves remained 80% of antioxidant activity within range

of OC and 100T.
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ol &d¥A Ah(Dziezak, 1986). 1 FolA T4 FarstAI
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1. 2449 A=

2 Aol Apgg v vl wol #EEo] 9l
= 28U A=(Sasa boreails(tlack.) Mak)<]
gt Aol A Agss 1dAre R4 2004 109 d& A
Astol Sg F shH WolA 100 meshz T35t 4T o)A

{o

AW

2ol ASE Ae B % LF AFe Agstgon,
DPPH(2,2-diphenyl-1-picrylhydrazyl), pyrogallol, linoleic
acid, BHT (butylated hydrdxy toluene) 18]l ascorbié
acid= Sigma co. (St. Louis, US.A)oA FYUsFF L
FeCl,, ferrozine< Junsei chemical co.(Japan)oll 4 st

AH8-8HA T

ARE Q] gigh AR RS A0A.CH(1990)90 o3t 43
shero abol 110C 7t Az, A4 kS soxhletd, %
@l gheES semi-micro Kjeldahl®, 18]l 32 A3
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4. DPPH radical &A%

DPPH(2,2-diphenyl-1-picrylhydrazyl)= HeA L == <]
#9ol 94824 phenol®} aromatic amines® E4Hs A&
549 o 8ol o] &5= WYoltBlois ef al, 1958). DPPH
= 520nmell M AAlel 7kl EFe Hap ujiel] A &
band& X.oJ4, phenold} #o] Fay Az T A9 vhE&
3FA] o] phenoxy radicalS AAstA ®Hr}l olw) I band
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Sanjook leaves 100g

!

Extracted with Hexane 10(v/w), 24hr

1

Concentrated after fiteration - Hexane extract

}

Extracted with EtOH 10(v/w), 24hr

A 4

Concentrated after filteration —— FEtOH extract

¥

Extracted with distilled water 10(v/w), 24hr

k 2

Concentrated after filteration ——> Water extract

Fig.1. Extraction and fractionation procedure of

antioxidants from sanjook leaves.
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4slo] free radical 24 42 <4 + UdkHatano et al,
1989).
T AlE 89 02 mLel 1 X 10" M DPPHRHS

radical scavenging A& WME&Z YelAY. &4 o] 50%
2AEE JEE ARFEE ICHo 2 AL
= 33 ykE Adste] 98 AgE Hergko g e

if

5. Superoxide dismutase A} &4

Zt w5 A8 0.2 mLoll pH 8.5 43t tris/HCI buffer
L2t 7.2 mM pyrogallol €9 0.2 mL& 7}3tx 25Tl A
1077 A er, 1 N HClL 898 1 mL2 7Fsto] HES-
< AAAY F, 420 nmollA SAHAH. HxvE2E FEE
Al elgbES "Ukstd skl SOD FAHEd2 100 -
(A& A7 535 / AE F37H9 335 X 10012
=2 Yell Ao (Marklund et al, 1974).

«

S

8

6. Hydrogen peroxide &% %

Ilydrogen peroxide 47152 phosphate buffer saline(PBS,
pH 7.4)0.2 AZzgt | mM 110, &% 0.6 mL A58A 1 mL

< 30TelA 1083 w3 A H 230 nmolA FFEE A6}
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Atk o], blanks 0, SAchale] PBS fMukS AFEE9 0
o, E27s A58 glo] 11,0,-PBS 8907 AL239 cHDuh
et al, 1999).

7. Linoleic acid AH§4ts A5

24E sx2e Als &9 0.5 mLel linoleic acid emulsion
2.5 mL3 0.2 M Itk &R 0pH 7.0) 2 mLa #HA7tste] 3
7C W7ol A 60AIZHE AIEdTE. olw) AF&gE linoleic
acid emulsion linoleic acid 0.2804 gol 0.2804 g9
tween 20, 2831 50 mL QAFGEFRA(pH 7.0)& ZA 5t
AREEEAT. 37T w7l A 60A1RFS W g wEG o)
30% NH,SCN &< 0.1 mL, 20 mM FeCl, €9& 7} H,

g SASAT. Ax dild AsE HskA e oeke s

NEz2T2 sl WMEEZ el cHMitsuda et al, 1966).

%
2 mLel pHEE AZ3 S84 0.6 mLS 7t 2
Lol A LAY AR & thA] hE 8BS o] &ste] pH 6o
48kl pHE AxAt Ae ASE sto] DPPHEHOR
Frtsts s Ak olw A8t dFE&NS pH 2~6L
20 mM citrate-NaHPO; buffer, pH 7~82 20 mM
Tris/HCl buffer, pH 9~102 20 mM Na>C0O3-NaHCOs;

>~
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Table 1. Proximate chemical composition of dried
leaves of sanmjook and dried leaves of

bamboo
(unit: %)
Gonstituents Dried leaves of Dried leaves of
sanjook bamboo
Moisture 4.08 6.12
Crude protein 2.33 3.71
Crude fat 3.95 2.24
Ash 11.00 19.5
Carbohydrate 18.64 68.43
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Fig.2. Effect of solvents on extraction of antioxidant

from samjook leaves.
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Ao mHE AT oerE FEFES DPPH A 39
8& SHe A%E Fig. 390 depdSTh AHSY e ofghe

=5+ 0.1 mg/mLelA 1.6 mg/mLe FZHHNA sx
o= DPPH etz &7 &4 & vehidlth 54 9
o 0.1 mg/mL §=A 16.5%¢ DPPH ettjz
A4S e, 0.8 mg/ml XA 63.5%, 1.6
mg/mlL FXoA 93.7%% & AL el wkdol,
AdA Akt A| ¢l ascorbic acid®] A-$ 0.06 mg/mL EEol A
92.4%°] DPPH t]Z 4£A A4S velgo} A9 o ehg

F2E9) 1.6 mg/mL EZo]Ae] aibs}l &t Ga}ad),

SSRGS
wlo TR
2
N
i
i

b
Y

A9l o el2 F=E9] DPPH free radical 2ASE A&
5 #7422 27 FFEE 50% #HAAI= ° oH

5

gk ASHICH R 54 A3 583 ug/mLeZ YEeRRT)
(Table 2). 28] ¥F5F 2 A}E9 ascorbic acid® BHT
o] ICsogke]l Z+Z} 42 ug/ml, 271 ug/mLeZ et A9
FEEo] AR AAFATE Hole AR BHEEHS

Ak A=A FAakst zHgo HAaA = B A7 =
kg AE 20% S HY¥EE DPPHE ol&3d9 & oz &
e FA8T A3, g, 27te 2 SFGFolA FojHo

2 %2 anrt AFEHJAHKIm et al, 2004).

r]r

5 9] superoxide dismtase(SOD) SAFEA &3}

S
2
AN
KO,
d
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Fig.3. DPPH radical scavenging activity of ethanol
extract from  samjook leaves, BHT and

L-ascorbic acid.
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Table 2. DPPH radical scavenging activity of ethanol
extract of samjook leaves, BHT and

L-ascorbic acid

( unit : ug/mL )

Components 1Cs,
Sanjook leaves 583
BHT 271

L-Ascorhic acid 42
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ikl g4 9 dhel superoxide dismutase(SOD)E A
2o siEE 2l A F(superoxide)S sl AR @A EA]
)i WhE Selsks maolth SODE 30 KDa o] &4
Fa 7 E SR Al fAl FrE A Esta Al =
== 2 (Donnelly er al, 1989), <3} pHol EorAsic}
(Korycka et al, 1979). Z127] wiell SODSH #AgE &4
7FAE A SODo] @S B 5 dE SOD #fAMEA &

& e Ak 2] AgH U A weba] A eg

.

S ol
W o

tho

FZE9 superoxide(O,) Abstd A #28 dolHz] sl

superoxide9} WHg-sle ZWHEAS el E pyrogallol #HE

ES
= 0.1 mg/mL FZolA 29.7%2] SOD FAFEA S UERAS
o 0.6 mg/mL FENA 44.9%, 1.2 mg/mL EXojA
60.8%° &44& vheho] BHTS FAS A3S B9

AbEQlo) ofgl e FEE9 SOD FAFEAC dE ICswke
table 3elA & 4= 2l%°] 800 ug/mLeR BHT9] ICs #3)
680 ug/mL¥# AR SOD AR S eI o,
ascorbic acid® ICs;0%k¢! 12 ug/mLETH= & SOD §AFEA
& YEPH O R A ascorbic acid2ths w2 SOD #AF 24 &
HERR A

+
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Fig.4. SOD-like activity of ethanol extract of

sanjook leaves, BHT and L-ascorbic acid.
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Table 3. SOD-like acitivity of ethanol extract of

sanjook leaves, BHT and L-ascorbic acid

( unit : ug/mL)

Components [Cs
Sanjook leaves 800
BHT 680

‘L-Ascorbic acid 12
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dutH o7 HAFZEEQ 749, ascorbic aciddl H]siA =
shabal g ael] lo] 2 @dE el e BEgabA el
B &(Kim et al, 2002)B0 25 FE5E9 SOD frAEA

__,i4
of ¥l tehte Ae #EY 4+ Ut

l

5. AF=9) &2 9] hydrogen peroxide 27 &3}
AbEQle]l et FEES FEER #7Fste hydrogen
A3 = Fig. 59 @, A=

=829 AL 0.01 mg/mLEsEolA 24.6%9 hydrogen

1o
b
X
ol
o
EN
>
2
Ih3
&

peroxide?

peroxide AAZA S HF 0.04 mg/mLEs=A 55.9%,
0.08 mg/mLE=olA 91.1%5 ‘et g aitstAlQl
BHTE= 0.06 mg/mLe FEolA 96.8%°] @48 HYOIZAH
T Ho0r 2AS S KAl

Hydrogen peroxide 2A &3 At [C5ak2 table 4]
ERith. Ab=ele) olersFE5S 38 ug/ml, BHTE 30
ug/mL, ascorbic acidE= 3 ug/mLeZ ivighylch  olgs A
AbEQle] detg FEEo] A AFLE e Ao itst

bl

6. 5 FFE9 Linoleic acid A543 JA &3

AbE9lo] o ekg &5 linoleic acid AHEAFs ] Ao
gt ARARE Fig. 69 UElAT A5 s FE25
o] 4%, 0.1 mg/mLeY FxoA 56.5%9] linoleic acid A%
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Hydrogen peroxide scavenging activity(%)

Fig.5.

100

80

60

40

20

—&— L-Ascorbic acid
—O— Sanjook leaves
—w— BHT

1 i 1

0 2 4 6 8

Concentration(mg/mL) ( x 10%)

Hydrogen peroxide scavenging activity of
ethanol extract of samjook leaves, BHT and

L-ascorbic acid.

,.24..



Table 4. Hydrogen peroxide scavenging acitivity of
ethanol extract from samjook leaves, BHT

and L-ascorbic acid

( unit : ug/mL )

Components IC,
Sanjook 38
BHT 30
L-Ascorbic acid ]
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Fig.6. Scavenging activity of ethanol extract of

sanjook leaves, BHT and L-ascorbic acid

against lipid peroxidation.
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Al gadE Bgorw 0.6 mg/mL¥ 0.8 mg/mLel A
62.8%9 69.1%2 A& IHitst A avs 7z vEd o
MmEde BHTS el 51 oEd Age wdens

A st o) BARAY) e el FALH

>~

5ol oele FEE 524 pH HHAHE S-S
AHRE Fig. 79 Yepdigdeh pH 6914 84%2] free radical
A2ASoZ M rAEE o pHIE Abdolut &ate] 4o

2 #5S gaet Bat 549 gasts Ao® vebdrh

, 2ol kst E A9l daidzein> pH 73 pH 9oA &vtgt
45 JUeERd I, genisteine pH 7oA & @wbel A4S
o1} pH 9elA = F43] Aol dasol fd7]edM &EA s
o1 B389l o (Ungar et al, 2003), vle25E 283 4
71 2] organosulfur 3¢ E<¢  diallysulfide(DAS) <}
diallydisulfidede(DADS)= pH 2.5~109] ¥HejolA <HASA
ot B asA o (Yin et al., 2002).

7.2 9 AHA

s oerg FEE A S ST AHE Fig. 8
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100

Free radical scavenging activity(%)

2 4 6 8 10
pH

Fig.7. Effect of pH on the stability of antioxidants from

ethanol extract of samjook leaves.
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1 1 1 i

Fig.8.

20 40 60 80 100

Temperature ( °C)

Effect of temperature on the stability of
antioxidants from ethanol extract of samjook

leaves.
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of UERALE 0TelA 100T7HA ddgh BE 59 ¢ol A

2 ogaglo] QA 80% ol el Wilstse fAekE 2t

5 Kol Folvh ol wabsts S vehll= B 4ol gl b
o =EdE ¢ 7 AT Wi, Fo] ditstEEl
isoflavone< 70T Al 90T<2] HHAAM 1xF kinetic®] A+
o7 obHAS el cta B89 a(Ungar er al, 2003),
o] AbelE Al 4709 organosulfur SFEEL EF 6
5Tl &itstgdAde] FAa=EAT T HustdthYin et al,

2002).
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3.

A= olgbEo] A ™=l
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2ol olerg

~ 0.8 mg/mLe =

N

dakst Fde SAHg 43 01
HeolM EFEe o|E=Hq o vt
oA, DPPH radical A7%59 gk ICs#k2 586
ug/mL, SOD FAREAol digh [Csodk2 800 ug/mL, Ho0»
2AF gk 1Csoat2 38 ug/mLE vFERHATE iz
BHT® DPPH radical 2759 wsk [Cs08td 271
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ox M
ol M
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kil

ug/mL, SOD FA}&EAlo] i3t [Cs0at2 680 ug/mL, Hy0»
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