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Abstract Background: The presence of antioxidants was not confirmed in the medicinal plant Equisetum hyamale
grass. Purposes: This study was to determine the antioxidant and elastase inhibition effects of extracts of E. hyemale.
Methods: Antioxidant functions of E. hyemale stems and roots were measured and extracted with hot water (HW) and
ethyl alcohol (70EOH, 100EOH). Results: The extraction yield of stems was higher in HW extraction than in ethyl alcohol
extraction. The polyphenol content was significantly higher in the root extract than in the stem. Total flavonoid content of
70EOH extract was significantly higher in root extract than in stem. The elastase inhibitory function of the extract was 46%
in the root and 49% in the stem at 100 ppm of the extract. The ABTS free radical scavenging function was in the order of
HW<70EOH<100EOH<vitamin E (99.7%) at 50 ppm of the extract. And the order of DPPH free radical scavenging activ-
ity was HW<100EOH<70EOH<vitamin E (96.2%) when the extract concentration was 100 ppm. The removal rate of vita-
min E, a positive control, was faster and higher than that of other extracts. Conclusion: E. hyemale grass extract had many
antioxidants and showed an increased elastase inhibitory effect. Therefore, it is judged that the plant is one of the essential
functional plants.
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=5 WA A E S FollA FAEEA L] B4l ERIFA] Aok B £ AT S £ FEE0 4t
3}e} elastase inhibition &35 AR Z o] ek W A1 o] £7]¢f He] F-2-5 A 3te] dHW) B e =
<(70EOH, 100EOH)Z F&3t B4 52| 3hits} 7] 5& SAss 2 719 5 582 HWFE|A oded
F& FEH Y 2o ZeH B I £V Bo e FEE M= F-25H E94t 70EOH F5E52] & Z=1R
o] = gefe £7] Bl W] FEElA folsHl Eoket el 599 elastase A8l 7152 FE 100 ppmell
M 46%2] BA7F AL, E71AM = 49%2] 371 A= ABTS #217] 27 7% A% &9 50 ppm 5%
of| A= HW<70EOH<100EOH< B]EF1 E(99.7%)2] ¥]-&Z A| 7 ¥ ¢ }. DPPH £-8]7] 2% 9 &A1= 228 57}
100 ppm<d wlell HW<100EOH<70EOH<HIEFIE(96.2%)2 vrebile}. P4 sl 2el wiehlEe] Al A &2 v 5
FHOE A& AE 7 Ao BE: S E TS0l o] dabsEA o] TAst Ak ielA] A4 7]
S A= A el 2832 A E2 F83 754 AE Y shiekar sdsid
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M 2 dsiA =L, o]

st AeEl 5 B AS PaAA FE D I s

oA 9] w3l Yol7t ZUlelHA Aoz whlEh, & © 71 t}(Scharffetter- Kochanek, 1997; Fang et al, 2002;
w3lo] Ao R THIF AR SR FEo] A Lee & Min, 2006; Valko ef al., 2007).

71aL, X139 M7t ZHaeshe 2pe) A wolr]so] A st = Al = & 2HE AASKE superoxide dismutase (SOD),

BIH(Kim, 2009). AlEoA thal oA &4 2AE A glutathione peroxidase, glutathione reductase, glutathione-S-
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transferase, catalase 5] &4ksl 845 7HX]3L Sth(Borrello ef
al., 1984). 12 et e =4, 54, 2EHE F
o oJaf A el dtsiAIe] HolAAIE HolrbA whild
E3l, DNA €4 52 #2814 " thAischer & Hess, 1993).
4Hsl Al 2 butylated hydroxyanisole (BHA)Z} butylated
hydroxytoluene(BHT)S} 22 A EAE0] 7= o] ARE-S)
U oiE HFAE o7 7H] FERgol UEhd = lernw
Ao 2ZHY Qbdstal &gAo] & ilsEd S = A
7} @] A ATHKIm er al., 1998; Lee et al., 2015;
Lee et al., 2016; Choi & Lee, 2017; Choi et al., 2021) .

SE AEAle de] Exd lslEde i w3lE 9
Alsl= 7150l AUt HA ALl B HEA SijtE, ExL
A&, olxI=2 B4 flavonef=A], AelE3 22 ditsk=
AL Age] AstE WA AL A AA7]0] st W] o =
%93 98-8 dtk(Block & Langseth, 1994).

2 EA0 EAlsks A itsEd o] AFe ol X189
2 At} Lee er al (2015)= Aralia continentalis Kita(5 2]
GHE FEEA s 2 FAS SHEH] e

DASIA ). Lee et al. (2016 Fagopyrum tataricum
dod3E FEEA Atst 2 S SEE
< A5 Choi & Lee(2016)= SAHAl
A 0] 5 FEEH HEE FEE AN EF FE
E-2] & polyphenol % flavonoid &2 W eHS TR}
FZo] ¢ =i ST Choi & Lee, (2017)= Cariolus
versicolor fruit body(T-5-5HHA A2l E9¢} methanol
FEEOA oAk RS WA |E siint. B3 Choi
et al. (2021 Sl=A|o} oF% FolME A FEE &
2k} 7150l s Harskiit.

HAAEA bsl G S8 sk= WHSE DPPH %
ABTS A57] 27 4 (Lee et al, 2015, 2016; Choi & Lee,
2017, 2021), = ¥ sshEe] oF =4, aldehyde2] 4Fa}e]
Al 523, Y 34 59 o] 77 BaE o] Uth(Ha,
2005; Lee et al., 2015, 2016; Choi & Lee, 2017, 2021 ).

FElvEte] Abel] AP ek oY FR REAlESC] Bol
ek, 2FN S (Equisetum hyemale) & A8 2 7] &
ol a7}t Avkar LA ATh(Kor. Ass. for the Prevention
of Geriatric Diseases, 2007). L 2]ol| = of&] 7}X] AWl &
7t Udths Bart QQojx SA Fof tiste] S 7L
ATFE @l Bt sl

Sl Sl Aol ERE e 4F L3 FA
A FEE Aof gt 23 def glo] Ao R WA
£ 2]Eo]th(Solmoi, 2008). FH=H(ZFolE & A|F), D&,
T FE, Allglol, TP, FE7|AE, £ B JopdE]
7, sldetofel] 2 wEsk= 2EC]thSeung & Lee, 2014).
A= FAAES] dFom s e S A e
dA 9] 2Foltt, Fo| TR| QAL A2 EX|(EAHE H2lsk=
250 FAAES ATPES THRAL U3, 919] Heko] mx]|

Fe] oA ATl FAAEolRkaL F-ETHLee, 1999).

v

$1% 585 1A% 87

ZAo] Bele Fu Joz wWojglom A ZAol|A o
2] 72 ZEbd Y2thSeung & Lee, 2014). $A12] 7]+
7FEAL A 71e RO THAZE §1AL, B vt el wiAl
olell= 10~184t0]9] A& e g ]l 7h=thet SAlo]
SATH(Park, 2015). Z7]°l qHitelo] F2=o] wusal 743
7HstAN WS ke Hl ARSRITHAL A EA (RI) ©]
g BT 7] 2 H|oJ9l, Bk B, g ok 22
TH(Park, 2015). Fx24 -8-o] FL UTHKor. Ass. for the
Prevention of Geriatric Diseases, 2007).

A FEE0] T s} Bl 9NEE Al defste
S@o] AL tfet otz 84S Eole i) S
102 7Tt

B Apdas A 28 959 dEYIEE FE3519
Prrsbd el el elastased] B4 A FAFSIALAL 3}

P

%
Aok
e 2
A48 M=
B Ao A8 S (Equisetum hyemaley= 2O1%F 700 m

AAOIA 20154 8-9€ ol AFHAS ANEE 2 E9 A9}

AR P, AF T, aseld B RS AHgsisi

Al & 717

B Ago A18-H & AeFzt £1]E Sigma-Aldrich, Inc.
(St. Louis, MO, US.A. A ulisled ARg-aRt). w12 7ol
A &5 elastase S E8-31%1 3, 71 2= Succ-Ala-Ala—p-
nitroanilide (Sigma-Aldrich Inc., USAYS ©]8-3}51T}. 2 o]
A ARESE B4 71715 Sl A (KIST) A
AEATLELE AA ARIBE 679)0l A= e

e
o

= 2] 79 100 g& 1Le] Eolr FEste] A
Halo] A58 thaoll S W7te] wAHE g FEkA
of Al 1081 slFshe SHTE ¥ 7Hsie, 22%E

[e]
5 339 5 0|2 AAAZ el A FEAL A
z3ch. 95 FEAL 52 Axsle] AR AT

E7| F9lo| oEtg =&

Z7] T Wy 100 gS BE AF To] Az thdo
A2 2}z 100%-8H2-(100-EOH)ZF 70%-o1 §H-&(70-
EOH)o| 2417 Z2&91Ag] T S A7 g2l 452
2L oJ740.45 nm)at] 100%-EOHT} 70%-EOH 5%
HE Azt 2t F2AL A AF FF71(R-3000,
Bushi, Switzerland)® %3+ 21& 5470272 #471%
ste] 247t ek FEE AR ARSSITH
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Elli= g3 53
l‘(polyphenol) 32 Folin-Denis' (1912)°]
Rk 7 FE= T4 AE 10mgE
10 ml® JH o}oiE]- 3|43 ZF A&
Eo] W T 60 pl TRFE WOl 80wt HES 843}
%3t} 17190 Folin-Ciocalten A]2FS 20 plE 7}0}0:] 55
EoF uhSAIZ] £ Na,CO; 100 piE H7baisith. 912 305
B0 730 nmollA] TFES =t LR L FFET
e 2k (gallic acid)@} BPd4H(tannic acid) o2 2H33513
. o] EFEFA A Gallic acid equivalent mg/g, tannic acid
equivalent mg/g FEEZ & ZTdE FHS 4359
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SofEr0|E &Y =3
Z 29 & (Flavonoid) &8 E9] F FetR ol o7
Moreno et al.,(2000)2] HHS A5t SG3HATh 72+ B
@*]E 10 mge 72 10 mlol] g4351e] 20 s 96-<
Zeo|Ed B 7)o 80 ue] SHTE Fol 100 w= gk of
9—, o719 100 ul¢] AICL-6H,0Z 3718le] 5% 9t whe-A)

mlm

J{Nt
fit rlo

=4

Zt}. o] HHS-E-S 430 nmolA FEES ST} ol &
24 2 querceting ©]83l0] HETLAL 2T o] F
THANA F ZEHEE0l= S quercetin equivalent mg/

go 2 3T

EAE & Ml 24

EAje] =719} ] H-919] FEES APTOE AMES)
ALt 7€) FEA AAE FEE I Y= R R
Ao FZ2E3HI= 53] 10-1997-0078817)2 2 Al
E2M o] &3t detelA &4 Al 22 APt
8l FEE 10, 20, 50, 100 ppm=S FHol| Yol FH)
ST A, 458N(0.267 M Tris £4S 0267M F4F
fHOE pHROo] HEE 24) 1.0mlol] dekietolA] 712
Succ-Ala-Ala-p-nitroanilide (Sigma-Aldrich, USA)< 4 mg
Ho] 4o 8.8 mM 712‘}10“ < ETh ool 24 9
2F2EfolA]l 10 pg/mlS HE-&Hof X315 olFHA &
€ 71 gelzt izt A] B2 4e ¥, Eh $UL W)
ato] 25°Col|lA] 1527 WRSAIZTE. ke 5, 405 nmellA] &
BEE FRREAR S43GA oln RS Al Al
H5-8NE AL, B (blankys -8 tol E2
< = EinkS ARSIt defiElold] &4 A&
olgfo] T2 o]t AT
Elastase €4 A& (%) =

(N2 FHE bk $HE)- (17 A2 FRE barkFHE) |
229 F4% - blank FF=

DPPH XIf7| 27 7|5 &%

A FE=9] AR71E & €42 DPPH(1,1-Diphenyl-
2-picryl hydrazyl)®] f2]7]¢] 275l tigh it 542
Blois(1958)] S A8t AREsIaith. 2+ A EE 70%

WEEE] olo] BH5ke] 10-500 ppme] AIE AL Az
AT Bl A|EZ troloxE 71%3 HHo 2 golS A %3}

ATk 74} 34 sE A 89 olehE-S 96-9o] ¥-> & DPPH
21718 #A7rste] 30-60%7F Bt %lﬂ T Egg=A
4310 515 nmolA FEEE SFsI F dzs
= HIEIES o] &8ttt Choi er al.(2021)8] i<
sto] AlRbslSitt. DPPH A4Ht7] 2715 (%) ofef el 4]
F3te] AESITH

=
= ©°

& b

[<)
Al o
=

DPPH 27 & 3K (%) =
(=T FHE —blank F4%) - (| FF A B2 FHE —blank FHE) | o
272 5345 —blank F4%

ABTS XI®7| &Hs &4
ABTS|2,2°-Azino-bis(3-ethylbenzothiazoline-6-sulfonic - acid)]
A7 27 B Re et al.(1999)2] HHS A 3ke] AL
43199tk ABTSE 7 mM3 potassium persulfate 2.4 mMS-
Sl &3l 0}04 16217k 5t bl W8t ABTS #
F71(ABTSH)E @788 & o] gL 300 HAet 2 F,
ABTS 100 ul= %E HZ 3435 A FE2E AR 100 WS
YAl HdellA 1027 WAL F, T34 nmellM S EE S
At FE o2 HIERIES o83i3ith the]
F4E o83t ABTS AH17] 275 (%S AH=akith.

sample — sample BLK

Inhibition(%) = [1 — ( )x 100
sample — sample BLK
a0 0¥

LUAF A 700 m IA AN s SAE AFH A, =
7] F-9lof ¥iE] F92 bral aseA] Axs AL, AR
% 100 g8< 1.0 2lE] 2R3 YAl 85, 70%, 100%
NerEoA FE¢ F ARG AL FF %% she] &A=
ZE= 3ok

A} 7] F919 = Wyl e & 785 g
A= Table 16 AA AT Al8e] A% 7l tigh
= &2 9F ?%%(hot water extract)®] 24. l%i Xﬂ%‘ =
UL, 70% oEtE FEE
10.7%= Vel —%%%oﬂ 7V A versTt

et £7| £l & Edluls ¥
A FEES] PSS AP
s T STHE o= S
Table 1. Extraction yields of the stem parts of E. hyemale
Total yield (w/w, %)

Extract samples

Hot water 24.1
70% Ethanol 17.4
100% Ethanol 10.7




Table 2. Total polyphenol contents of the 70% ethanol extracts of
the stem and root parts of E. hyemale

313} - FHs -0 AF 89

Table 3. Total flavonoids contents of the 70% ethanol extracts of the
stem and root parts of E. hyemale

Total polyphenol contents(mg/g) in the extracts

Extract

samples Gallic acid equivalent  Tannic acid equivalent
Root 2861+t14 5456+2.4
Stem 13.29+0.1 28.05+0.1

AABIET & ZElvle T2 TEEQ ZEA gd
Ahe] FFEAel tijiste] kit

ZA9] Be] 2Bl 28.61 mg/g, Z719E 1329 my/
g9 ZejdlE s AT Zeed sekEe e
B7} 7] B9 B} 22u) o)Ao g foatA o dhek
< BT

o TS TR S AlolE BEjol= 54.56 mg/
g, 7] BolE 28.05 mygS it olA Bl =
715} 20 ALt =0kt oF&AE FollA EEulEe] &
Froll &gk A= o8 A BaEAoh

Lee ef al.,, (2015y> 5&9] ofehg FEE4 T Eeuls
TS 12.88 my/g?] HFe® AU Lee ef al (2016)=
S ok FEEA F ZEElE RS 152.72 pg/mg
o] gz 2=t

Choi & Lee. 2016)= 2AIHAl AHAA 0] G FZE3 H
e FE2E AT EFolA= F polyphenol &
129.60 mg/dl, e YA E FEEN4= 43.80 mg/dI= KL
sttt Groll A F2o] 858 my/dlrt B Ekon =it
A FE=o] A FEEHT U 9 Yt

Choi et al.,(2021) Q= Alo} A& 3591 3|H| 272~
29, 27 AN dlses G FEEA e
e SH| A ZY00M= 13 mg/g, BH7F A M=
19 mg/g 128]3 S5 E 109 mg/el! AL HAsiin

A& TRl web tdet dlslEdo] EAlske A
S & 7 Al B AT SA) EolA )
Zejvsd SR o=yt v e 2SRRIkt

b1
ol
3
>
e
X,
0,

Of

ZalEw0|E &
wElel Z7]o] FEEA T Sk o= TS quercetin
02 FFFAE veox SH3 A3 Table 3¢ AlA| s}
b=

A W E 70% NLELTE FEEO F ST o=
kS 6.38 mg/g, Z=719AE 0.63 mg/ge] 4= ATh

215 BHEAS #ASE Barv) ofE] 7)7F QU Lee er dl,
(2015)2 59| oghe FEENA F SR ol e
454 mg/gC 2 = A AT} Lee ef al. 2016y SH| U <]
NetE FEEoM & ST co|= 3RS 139.78 pg/mgsl
< B3I Choi & Lee(2016)= SAMAl 2R A o] &
FE2EI HekE FE2E Aol E49] F flavonoid &
2 30.50 mg/dl, M€ L& FZE0E 20.90 mg/dle] £
Ak, G4 FEolAM o E9ITh B At e 34 Bt

P
o

30 o ¥

Extract Total flavonoid content (mg/g): quercetin
samples equivalent

Root 6.38+0.6

Stem 0.63+0.3

gam T2 F Tt wo|=9] & o] Y A UER
t}. Choi et al,(2021) QEU|Alo} A& 3591 F|H| 272~
29, BV AN} dlEee @5 FEEAA SR 0]
= S sfEol e 13.40 my/gS Flslon), 511
27 23 2yt AR o= 3k e HJok B

%
>

23

o]

HEAE 7|5H|

A FEEY] elastase A T35 79310 Fig. 190 AA|
siaant. Bej5=e 10 ppmelA= 10%, 20 ppme 28%, 50 ppm
NME 32%, 2L 100 ppmel A= 46%2] elastase 14| &7}
7} AT

Z7] FEHAME 10ppmoIlHE 28%, 20 ppm 31%,
50 ppmoll A= 33%, 22|13 100 ppmolA= 49%2] elastase
AA7F AATE.

izl g by vl FE40lx= 10 ppmelAe 24%,
20 ppmelIX = 34%, 50 ppmelX = 33%, 22|32 100 ppmell
AE 50%2] elastase A 7F AATE

AEHoZ B 2l RgUR FEAHT= ot
2 GAEE Bloy I Zpole A7} o sl

A AFEREE Choi & Lee (2016)= A WAl A} A
Ao FEE(1, 2, 3mgml)e] elastase A3 S zH2} 1381,
1424, 169302 A& ol we} oW F7lsh= 73 3ol
Rom, ol ool JAAFEJTHp < .005). HE3F HghE: 5
ZEo)M = 11.40, 22.58, 32.93%E 2] w0 Bl sl

Binrang
Fruits

Stem

Root

0 10 20 30 40 50
Inhibition rates(%) of elastase activity
Fig. 1. The effects of elastase inhibition of the ethanol extracts of

the stem and root parts of E. hyemale. Sample concentrations(ppm)
used: blue indicates ten, red is 20, green is 50, and purple is 100.
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Table 4. ABTS radical scavenging activity of the stem parts extracts
of E. Hyemale

Scavenging activity(%) in the concentrations of

Extracts extracts(ppm)
10 20 50 100 200 500
HW 0909 2315 7327 19.637 39.068 77.667
70EOH 1.612 3283 11.284 22714 41.178 77.227
100EOH 0.205 4.601 13.570 23.417 39.771 74.502
vitE  28.370 54.924 99.707 99.648

Abbreviations: HW: Crude extract of the hot water, 70EOH: Crude
extract of the 70% ethanol, 100EOH: Crude extract of the 100%
ethanol, and Vit E: vitamin E. Values with different letters are
significantly different (p <.05).

Z7¥sl= 7Ee] AUATHp <.001). &
=04 vl =4 JERETE 291 A9l Blaste]

A
&
o
o,
=
-

e o

M8 e 35 &) AL, FEE
A3l 7150l EoHE e AL

0

Ak

ZM F&ES9| gt o fEP| as &F

Azgt SA =7 o] D= FEE(HW), 100%-LT2
FZ=(100EOH), 70%-%3-& FZ=(70EOH)| thst g4t
s} &35 ABTS® DPPH f+&]7] £2A5L=E 431t
ABTS §8]7] £27% 24 A= Fig. 29} Table 40l AA|6}
%Ath. DPPH #2171 &7 578 A¥= Fig. 3~4, Tables 5~6
o] A8kt

ABTS 217l &A= w5 e vh-go g o] ukg
o] 5% ool FEHUCE £ AlFdM = W T 1049l &
Asg SR aATSo] dF-E g5H Aol
10 ppm FEENA 5= 0.909%, SSTOME 1.6%, SSM
0.205%, HEFIEE 28.37%%] HI&E A A=A 22y
500 ppmE LA E A ALO] 77.66%, 77.227%, T4.5%E

N got
o
o do |:0||

140 .
100EOH m vitE

mHW m70EOH

-
o
o

g

©
(=]

60

Inhibition(%)

40 -

20 4

-20 4
Concentrations(ppm) of the extracts

Fig. 2. ABTS radical scavenging activity of the stem parts extracts
of E. hyemale. Abbreviations: HW: Crude extract of the hot water,
70EOH: Crude extract of the 70% ethanol, 100EOH: Crude extract
of the 100% ethanol, and Vit E: vitamin E. Values with different
letters are significantly different (p <.05). Column symbols
(extracts): blue: HW, indian red: 70EOH, light purple: 100EOH,
and yellow: vitamin E.

ERS T

HIEFIEE 100 ppmolA] 99.688%2] A &S YeRH AT
G ozl HIEIES] Adl 42 o FEEEUL
u]-$- 21&5HA X3 = AT Table 4).

DPPH +2]7] &274%S W& § 3083 608 22 =
Aato] vasielth. 2 A3 BE FE=E°] 1050 ppm AE
TollA] AlZke] Aupztell wet f2]7] 7ol 30 Hls|
60-0] 2~4vll F713IeS & T UMTE F=E= 10 ppmell
A oM E 5.5%, T0EOHE 6.6%, 100EOHE 5.9%, H)
EWIEE 194%2 YERSTE 100 3355 100 ppmelAlE 8.5,
12.8, 11.0 Z2]3L 96.2%= Al AE°] YeRgTE Y ERIEZ}
g H =A AAEAY T2 FUtel wEb AAE
2 ol e S YERAT. A thxa?l BIEIES]
Al &g tE FE2E Hox w9 A&sh ATt
(Table 5).

AR A 5ol BarEo] 9t} Lee et al (2015) =
g oeke FEE-S DPPH #2715 10, 50, 100 pg/ml<]
FwolA ZH2E 3.16, 20.53, 63.16%2] A&l BA4S B,
RCsp 72 83.96 ug/mlZ <=3+ DPPH #2l7] &AL
Aok, A 2FoZ2 ARE-E ascorbic acide 0.5, 1 pug/ml
o] srzollA ZHzt 16.84, 57.89%2] As B4S B, RCsy
e 0.90 pg/mlZ WA SHFAT Fol vjHHoR A
3l &S B3I Lee er al,(2016)2 Su|Ue] DPPH
7] 2ATL 70% ANELTZE FE5 50ulA] 80%2] 4
A5E Ve AT

Choi & Lee(2016)= 2AIHA AHdA| 0] o F5E3 1)
LS 325 7ol DPPHY] 47 4S9 325 1my/
mioll H]31A] 3 mg/mloll A= 41.03%7}, methanol 1 mg/ml
o HlgiA 3 mg/mlA = 16.36%% B =JUT}. Choi ef al.,
(2021)2 AxHAlo} 21&E 3591 S|H| AL 29 n vt
Aol slEee G FEEC] kst &4 A S8t
o] DPPH %= 100 g/mlz} 250 g/mlS o] &3ttt 34
272 B M= 75.95~95.47%2] As&o] YEt, &2
7L A RoHE 20.91~74.76%, el E 96.86%S}
98.43%°] Aa&S Ko FojA] DPPHO| &AL o] =9k
t}. ABTS &9 &A 7152 A5 100 pg/mlollA] 3]H]

Table 5. DPPH radical scavenging activity of the stem parts extracts
for 30 min reaction of E. Hyemale

Scavenging activity(%) in the concentrations of

Extracts extracts(ppm)
10 20 50 100 200 500
HW 2306 2350 3.725 6475 9.534 21.774
70EOH 2.129 6430 3370 7.627 22927 33.570
100EOH 1.330 1.064 3.947 10.776 7.805 18.670

vitE  17.029 35.166 83.947 96.275
Abbreviations: HW: Crude extract of the hot water, 70EOH: Crude
extract of the 70% ethanol, 100EOH: Crude extract of the 100%
ethanol, and Vit E: vitamin E. Values with different letters are
significantly different (p <.05).




Table 6. DPPH radical scavenging activity of the stem parts extracts
for 60 min reaction of E. hyemale

Scavenging activity(%) in the concentrations of
extracts(ppm)

10 20 50 100 200 500
HW 5565 7.739  4.696 8.522 14.174 29.783
70EOH 6.609 9.870 8304 12.826 23.174 41.304
100EOH 5.957 6.522  6.783 11.043 12.522 26.087
vitE 19435 34522 85217 96.217

Extracts

272 29l 91.96%2] Al&o] ey, Z¥y7t A
Ao M= 82.54%, lZaol = 92.61%2] Aa]&S B
FolA] ABTSS] &7 Ao =9ht) £ At &) &
oA &2 &7 715 Uit e Fxo v
gale] Srtehe A B AT FEES ZEpls 2 &
gRo|= geke] Ay} vlEFH oz UA|sh= oz
3374=

iy

Mz oFEA TN BaksERe) EA7h A1ED o)

o] .

B AT &) Eo) $289) sl BHE Felshe
Aol BRIt} £A] Eo| ]9} Wa] FEL A s}l
A%, 70% NLLTLD 100% LN 2T A

70% oNErE0] 17.4%, 100% °N&--o] 10.7%= Yebtth &4
T FEwo] 7P A Ve

2. EEolE ST HeEdX = 28.61 mgg, E710AM =
1329 mg/g2 e 2071 2.28) ooz FolsiA =2 3
2 B Bt 7|Fo g2 SilolMEs Bajdlls 54.56 mg/
g, =71°l= 28.05 mg/gS Bt SlojAl Helddls &7]
Hrp v AE7F fFolatA =8kt

3. & ST eol= RS BE|o] 70% JdEYEE =
Eol= 6.38 mg/g, 7191+ 0.63 mg/go] SA =T

4. 32 FZ99] elastase A3l 715 FEA 10 ppmell
ME 10%, 20 ppmS 28%, 50 ppmoll A = 32%, L8]
100 ppmoll A= 46%°] A &37F AT

5. 7] =49 elastase A3l 715 F= 10 ppmelX=
28%, 20 ppm 31%, 50 ppmelAE 33%, Z2]22 100 ppmelA
= 49%2] oA a3t A

6. U HIEF dul FZE99] elastase Asl52 F
29 10 ppmoIAE 24%, 20 ppmol A= 34%, 50 ppmol|A]
= 33%, 2831 100 ppmollA= 50%2] AA17F AT

7. ABTS #2171 &4 7158 5 59 10 ppmollA =
0.909%, 70% L& 1.6%, 100% LF-L-2 0.205%, Hl
Bl E= 2837%°] HIE=E AA=AC 22v F= 500

v

$%13}- 585 - o|AF 91

ppmEE=ANA = A AEC] 77.66%, 77.227%, 74.5%Z LIEF
ek HIERRIEE 100 ppmollA] 99.688%2] A A&S YER]
AT A izl HIEFRIES] A&l €442 oJef FEER
T o AlgebA K= ATk

8. DPPH #2]7] &7%% 8 &5 10 ppmollA G4
FEEL 55%, 710% ANELTEE 6.6%, 100% NELT2-2
5.9%, HIEMIE= 19.4%= YEFstTh 100 ppm 55 =004
= 8.5, 12.8, 11.0% 28] 3. HIEFHIEE 96.2%E A 7 &°)
el HERIEZF ©A 3 =4 Al AS A

ARHOE Y &) & FEE0le e ditsted

o] ZAjatm detzekAl As) 715 Erhe %A ek
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