KR wEaEE 318 A6x (20169 11Y) ISSN 1229—1765(Print), ISSN 2288—7199(0nline)
Kor, J. Herbol, 2016 ; 31(6) : 45—52 http://dx.doi.org/10.6116/kjh.2016.31.6.45.

Antioxidant Activities of Extracts from Different Parts of Sasa borealis
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ABSTRACT

Objectives : This study was performed to investigate the antioxidant activity of water and ethanol extracts from
Sasa borealis leaves, stems and roots,

Methods : Sasa borealis leaves, stems and roots extract were prepared using water and ethanol, The total
polyphenol and total flavonoid contents were analyzed., 2,2—diphenyl—1—picrylhydrazyl(DPPH) radical scavenging
activity, SOD like activity, 2,2'—azino—bis (3—ethylbenzothiazoline—6—sulfonic acid)(ABTS), hydroxyl radical
scavenging activity, and Nitrite scavenging activity assays were carried out to determine the antioxidant activities.
Results | The antioxidant activities of the Sasa borealis appeared higher in ethanol extract than water extracts,
Total polyphenol and total flavonoids contents in ethanol extracts of leaves were 24.6 mg/m{ and 14.3 mg/mé,
respectively, which were much higher than those of any other parts, SOD like activity was 70% ethanol extract of
the leaves was highest with 15,68%. Electron donating ability was 70% ethanol extract of the leaves had the highest
59.07%. It exhibited high electron donating ability than BHT(45.68%). Nitrite scavenging activity of 70% ethanol
extract was higher than the water extract at pH 2.5 and pH 4.2. Nitrite scavenging activity was 70% ethanol
extract of the leaves was the highest 75.2%. Hydroxyl radical scavenging activity was 70% ethanol extract of the
leaves was highest with 16,16%, showed very low activity than BHT(61,56%).

Conclusions : These results suggest that 70% ethanol extracts from Sasa borealis leaves, exhibited higher
antioxidant activities than those of root and stem, and can be potentially used as proper natural antioxidants,

Key words : Sasa borealis, Antioxidant, Extracts, Different Parts

I. k] =2 ol o] R, AW ¥ 4 T0% ethanol &

F2Eo] PGS Yehiitts d 3 29EAG. A

z28 ) (Sasa borealis)= BT, A N&] 22 JUFE =, Ao 23 gro] 21, Eo] glom, AL WA, AT ok
Seluet SR Age] Ao Fajxlof At mzkelHE R I ] gqqal mHoloF, A, A Sof mLo
23 S I, AT E FS BIE 7)tste] AR glom, T FZ wrdl Z9| 7 % o3t mlzka o] o
gom, FFQME Y Y FHHES EY, 55 59 Y 250 %1'1:]-5) 3l ZHEH Qlojl= Hli4 EZE syringaresinol,

ZA¢ol| Abgattt. ot gholatol A 23idle] 9 Zgole} tricin”, S} wigH] B0 Zaju=A ZehEel tricin,
sto] FJEAH, AR, o]0 AFOF AFREHI 31‘:]'.3) flavone glycoside AA 2] tricin 7—o—f—D—glucopyranoside,
23 ddE gHsyd EF3 SSE wigA A&l TF luteolin  6—C—a—L—arabino pyranoside(isoorientin),

*Corresponding author : Ki—Jung Kil, Department of Herbal pharmaceutical Science, Joongbu University Geumsan 312—702,
el : +82—41-750—6225 - E—mail : kildosa@joongbu,ac kr
#First author : Jun—Woo Kang, Department of Herbal pharmaceutical Science, Joongbu University Geumsan 312—702,
- Tel : +82—41-750-6394 - E—mail : maxspin@naver,com
- Received : 10 October 2016 - Revised : 27 October 2016 - Accepted : 16 November 2016



46 KR W —

isoorientin2—O—a—L—-rhamnoside, apigenin6—C—p—D-
xylopyranosyl—8—C—D—glucopyranoside $°] -39
Q1L o] ﬂZQoJE]j) T3 JEEA U FYAA AAFTA 59
&%}:@ﬂrg), A g, S, BEE, 230 L 259 F
Ast 53, 23] o &2 vwk §32 C57BL/6J mice?
PAEEE A 230, 230 I 2529 B53E 23
a2 A 2 A% Fstan'yt rusgon 234
ol 2&E0o| C57BL/6J mice?] A adipokines? F:=9f
oL g A7 VoA Gk, P Gake] ssAo] A

230 FUS FL P 5 Aot LA Yol
Be Q9 olgol Tt A7} Hol B
271U welol gk A7 okt
%A wA ot

ole] & AoAE 23ithe] A
Bl 715 2 ol g i
CEESLERE R

FArstEdE A5k

d47154 A, ot e
2R RS SRt ol g

2w 22 g0l e

I Az g

1. A=

2 Agof AME B (Sasa borealis)= 20144 3Y9]
HERCIS -’Fﬂi % TFYste] A, &), B FES B
23t = ATt Z:QEHE OIQ-EP] Aol A8 X A

ol gste] 45T
T BHste] F
3 ATAN B BB O3

3t H 2718 AAT F deep freezers
Y=L 3 EAARE o] Lsle] A%
sk ghikA okttt A A
328 AR AL,

FASEAL S A% HE FE221E AN d8 AR
20 g& &S 104 H&RE 30%, 50%, 10% == 3%
SHEth & FEE2 AR 20 g& FFSE 104 vE&=E =%
gt Wae A2 25T, 25 - 50~55T, d4E 85~90C
2 ZkzF oA 7HR &3 gt 22 3 o742 (Whatman No
2.)5 AHE3tY] Aaksk 3 rotary vacuum evaporatorE ©]
£t 55 T FAUAX S AEE 4 £ 1T ¥

A ngstel Aol A8 52 Az BUe YR v
Bafe] o] At

2) Total polyphenol &2f

Total polyphenol ¥#-& Folin—Denis¥'? & $-§3}o]

ZH3I4T &, AR FE2E 1 mgd 95% & 1 mLoj &
3| A]7] I Folin—Ciocalteau 1 m¢E H7}5te] 27C $&RoA
E3tst4, 58 A= AT 3 10% NaxCOs £ 1 mE 7}
ato] Zgsha AoA 1AIZE B¢t WAEE e UV/VIS
Japan)& AH&-3}

spectrophotometer (Shimadzu Co.,

Vol. 31 No. 6, 2016

TE =3
E"l

ALt o] o], tannic acidE o|&

795 molH %
A& Al 725 mold FHES St

3 a2z

3) Total flavonoid SHaf

A& % Total flavonoid -2 Zhishen S'Yo] 7jutat
EHEAEL olgdte] 2R, F FRS 4 nol Bol
A= AT AR 1 m0Z H7psta 58o] A oF 5%
NaNO, 0.3 mf9} 10% AlCls 0.3 m¢S 282 A7lstact,
22 AR Al SH, 1 i Z7istah AR AIEe
2RE 62o] A Azkel 1 M NaOH 2 mi H74sha 3
FEE 712 76 10 M2 BHE o Z1E 45
EEHS B RS 510 m A FHES SRS

4) Superoxide dismutase(SOD)&HM

SOD G¢-AFEHA £4-& Marklund and Marklund 2] #9'
of wal FASkEA(H0)E AFAE HEE Eishe
pyrogallol®] Bd%FE 5435t SOD A L2 Yehlt,
Z 4A5E9 A7 0.2 mio pH 8.52 EH3t tris HCI
buffer [50mM tris(hydroxy methyl) amino—methane+
10mM EDTA] 3 m¢2} 7.2 mM pyrogallol 0.2 m(E 7}sFx2
250C oA 1087F 93] & IN HCl 1 mlE 7}8ke] whgS
AR A FA, B A F A3 pyrogallol?] 2 420 mol
A EFEE 233U, SOD SAIZA L tLo FAla ¢
o] A|BG-H O] H7pret RHIME Atolo] FFE e ZpolE W
& (%) 2 YebTH

SOD A=A (% ): {1 _

5) OFEIME AS

obAAE 4752 Kato 579 o] whet ot ol
2439k, 1 mM2 NaNO; &9 1 miol] A& 553 3
78k, o7l 0.1 N HCl (pH 1.2)3 0.1 M citrate
bufferg AH&-ste] ¥H-3-8H¢] pHE 27} 2,59 4.28 =73
3 3 ulegolo] BulE 10 w2 3 oS 37ColA 1A
ZoF HhSAA do HrgHS 1 mA FHEm 7)o 2%
acetic acid 5 mE A7}gF &, Griess Al¢F 0.5 m(E 7}51o]
SHAA  A2AJA 1587 ®WAAI & UV/VIS
spectrophotometerg& AREStY 520 mo|A SFE=E =4
st R TEE GriessA o Al 284 0.1 WS 718t
719 23 HpHo g 2Ase] 22EL Hl 3 Ao}
A7VstA] 2 79| ofdAtd AAES T 22 TS

A-g5to] MEL-&(%)= et o] BHTA 279k ¥l s} ict,

g¢74%(%):{1—

Al g2 7o E:g—_\:_
L;ﬂ;oﬁ;ﬂt )}x 100
T = 96—

6) Hydroxyl radical ANs &H

Hydroxyl radical £&A8/d2 2—deoxyribose oxidation
WS Myt SH5A W88 10 mM FeSOs -89,
10 mM EDTA €937} 10mM 2—deoxy ribose &N zZ}z+

17)



2R 29 FFE] P BY 47

0.2 m¥ F7Fs &, Zr £89E 0.2 m¢¢}+ 0.1M phosphate
AZEH(pH 7.4) 1 mE Yol THAA F F7} 1.8 me7}
H=E 2AS BHS-EHo

37TOA 4XZE B TEAIZ] & 2.8% TCASF 50 mM
NaOHe|l §3llA1%] 1% TBAE Ztzt 1 m& H7HA7]13L, 100T
oA 1087F TAAZ & 532 moll A FFE A5

3. AA=

RE AYY EAZAAdE 44 FHE Pdy 2EEA
(mean + S.D)E Vet on AYF 7+ 9942 window
€ SPSS = 2 1 3(Statistical package for social science,
SPSS Inc., Chicago, IL, USA)S o]&3}¢th HEEZ=7 o
95t ANOVA TestZ HZESFH & Turkey's multiple range
testE B3t p<0.05 F=Fol|A HH2| & v L3S

o] =& Table 13} 2}, 23
A5 22 202 Yoo A

po] SEstglon], Maol ok 2EHEL 30 . 50% ol
BN @egol 71 gl

Sahgich g WahdlA FE% e, 27), Qe we) )

Table 1. Comparison of yield of S. borealis leaves, stems and
roots by different extraction methods

Plant part Extraction methods Yieid(%)
Roots Cold 24,82
Roots Warm 21.33
Roots Hot 20.76
Roots 30% EtoH 20.40
Roots 50% EtoH 20.35
Roots 70% EtoH 24.05
Stems Cold 21.07
Leaves Cold 24.63
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Fig. 1. Polyphenol content, superoxide dismutase like activity and
electron donating ability of S, borealis root by extract conditions.
Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05)
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Fig. 2. Polyphenol content of 70% Et—OH and water extracts
from S, borealis leaves, stems and roots.

Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05). Mean with the same letters(x,y) are
not significantly different by Student’s t—test(p<0.05)
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Fig. 3. Flavonoid content of 70% Et—OH and water extracts from
S. borealis leaves, stems and roots.

Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05). Mean with the same letters(x,y) are
not significantly different by Student’s t—test(p<0.05)
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Fig. 4. Superoxide dismutase like activity of 70% Et—OH and
water extracts from S, borealis leaves, stems and roots.

Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05). Mean with the same letters(x,y) are
not significantly different by Student’s t—test(p<0.05)
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Fig. 5. Electron donating ability of 70% Et—OH and water extracts
rom S. borealis leaves, stems and roots by extract condition.
Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05). Mean with the same letters(x,y) are
not significantly different by Student’s t—test(p{0.05)
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Table 2. Nitrite scavenging ability of 70% Et—OH and water extracts
from S, borealis leaves, stems and roots at pH 2.5 and pH 4.2.

Nitrite scavenging ability(%)

Plant part
Et—OH Water
Leaves 62.82+0,87"°2 53.79+1.25%
Stems 43.835+1,777 53,34+1,33"
pH 2.5
Roots 39.44+1.42% 39.13+1.15%
BHT 30,16+0.45
Leaves 75.20+0,212*) 41.22+0.00"
Stems 51.46+0,42% 21.33+1.46%
pH 4.2
Roots 55.45+0,38™ 38.70+0,33"
BHT 57.86+0.11

""Each value is mean + SD (n=3)

2 Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p¢0.05)

¥ Mean with the same letters(x,y) are not significantly different by
Student’s t—test(p(0.05)
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Fig. 6. Hydroxy radical scavenging activity of 70% Et—OH and
water extracts from S, borealis leaf, stem and root.

Mean with the same letters(a—c) are not significantly by Duncan’s
multiple range test(p{0.05). Mean with the same letters(x,y) are
not significantly different by Student’s t—test(p<0.05)
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