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Comparison of Antioxidant and Antimicrobial Activities in Siraegi (Dried Radish Greens)
according to Cooking Process
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Abstract

We evaluated the yield of extract, antioxidant compounds (total phenolic, total flavonoid), antioxidant (DPPH assay, ABTS
assay, Oyaizu’s assay, FRAP assay), and antimicrobial activities of Siraegi (dried radish greens) according to cooking process
(non-blanched, blanched, seasoned). The yield of non-blanched Siraegi was 4.91%, blanched Siraegi was 0.33%, and
seasoned Siraegi was 7.55%. In total polyphenol and flavonoid contents, seasoned Siraegi extracts showed higher antioxidant
compounds (129.85+0.62 mg GAE/100 g FW, 35.56+1.19 mg CHE/100 g FW) than non-blanched and blanched. Total
antioxidant activities (DPPH assay, ABTS assay, FRAP assay, reducing power) were shown to be in the order of seasoned
Siraegi > non-blanched Siraegi > blanched Siraegi. In antimicrobial activity, non-blanched Siraegi (5, 10 mg/disc) showed
antimicrobial activity against B. cereus, E. cloacae, and E. coli (9.25 mm), and P. aeruginosa (9 mm) at 10 mg/disc. In
terms of antimicrobial activity, non-blanched Siraegi was good but eating the dried vegetable was difficult so it is essential
to blanch it. Also, with many added seasonings in the process of cooking, it can be easy to eat. Overall, the results of this
study demonstrate that cooked Siraegi with seasoning would be the most efficient way of ingesting the antioxidant material.
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H dqte)] ARgE AJek& ABTS(2,2’-azino-bis(3-ethylben-
zothiazoline-6-sulfonic acid) diammonium salt), TPTZ(2,4,6-tris
(2-pyridyl)-s-triazine), Folin-Ciocalteu’s phenol reagent, gallic
acid, dimethyl sulfoxide(DMSO)+= Sigma(Sigma Chemical Co.,
St. Louis Mo, USA) A& ARSI, #5579 vljoFol AL
% ¥R = Nutrient broth2 BD Diagnostic Systems(BD Diag-
nostic Systems, Sparks, MD, USA) A|&-& A3} oW, 3ot
G4 SA AME-H Nutrient Agar =3 BD Diagnostic Systems
(BD Diagnostic Systems, Sparks, MD, USA) A& A3t
ok &2 AtolA AR 7171 Y - 5F71(EYELA A-10008,
Tokyo Rikakikai Co., Tokyo, Japan), & 727=7|(SFDSMI12-
60Hz, Samwon Freezing Engineering Co., Seoul, Korea)9} £33
= A(UV-1800 spectrophotometer, Shimadzu, Kyoto, Japan)S
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2 2% Attt B 30T =84 A rotary vacuum
evaporator(EYELA A-1000S, Tokyo Rikakikai Co., Tokyo, Japan)
2 s AASHL A - 55T F FE 1 Z(SFDSMI2-60Hz,
Samwon Freezing Engineering Co., Seoul, Korea)dl] &
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2100 g & 2 Z9s e 1ehgch
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ABTS radical scavenging activity(%o)=

_ Sample absorbance
Control absorbance

x 100

9. FRAP(ferric-reducing antioxidant potential) X

FRAP =4 W'H-& Benzie & Strain(1996)2] & =435}
At} FRAP reagent= 25 mL acetate buffer(300 mM, pH 3.6)&
37CoA 7F2% &, 40 mM HCloj| &3l3t 10 mM TPTZ 2.5
mL2} 20 mM ferric chloride hexahydrate(FeCl; - 6H,0O) 2.5 mL
£ 7}ste] A|Z3FAE A 2= 900 uL FRAP reagento] 2.5
mg/mLe| FE=2 §sjAZ] Al& 30 uLet DW 90 uLE ¥
T 37ColA 102 2t ¥EEA]7]3L 593 nmofl A FFEE 5
At & 0.125, 025, 0.5, 1,25 9 5 mM9] =2 HIE35}o]
AT FeS0,9) AAlo] Telshe] gHatatet.
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Table 1. List of strains used for antimicrobial experiments

Strains Media Temp.(C)
Bacillus cereus
+
Gram(‘) Bacillus subtilis NAY/NB? 30
bacteria
Staphylococcus aureus
Enterobacter cloacae
-\ Escherichia coli
Gram( ) NA/NB? 30
bacteria  Salmonella enterica

Pseudomonas aeruginosa
) NA: Nutrition agar, ? NB: Nutrition broth
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Table 2. Extraction yield of 80% ethanol extract from
Siraegi (dried radish greens) samples according to cooking

process
Sample Cooking Fresh (s::r(r)lll(j: Extraction
: o/\D
process sample(g) weight(g) yield(%)
NB? 300 491
Siraegi B 300 675 0.33
S 717 7.55

D Ratio(%)=(Freeze dried extract weight/fresh weight)x100
2 NB: Non-blanched, B: Blanched, S: Seasoned
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A F7F7.55%=2 7P w9ken, HA]7] Aol 491%E e
WAL, b2 $71 033%2 7Y W &% BYch b
FO Al7I7E HA7] ARG g2 FAE UEisiew,
&o] 7P 3 olf= HiAE BNA dzE A7
& F58t FAE TR, A7) o] el S
d 84 S0l e ] §&HW7 WEelZa
AtREE, £ 29 A7 7P w22 2EE B AL
FA = oA F7e FAR 3 Aol AbrE: Ku
5(2008)9] Aol ofstH BWAE 5] ¢fa AxT 7
A&7t B AF & A2 7 AmET 25 S0
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Y& T2 gallic acidg &

=2 =
z golo8 so] AT BEFHORRE 2N F, £8
o

30 Ve ie) 2 2)ahge] me Aelvlel & Eelus st
© 3.57~129.85 mg GAE/100 ¢ FW M2, g3 & Ala7]2)
% Zev)is @] 3574005 mg GAE/I00 g FWE 744 1)
Uehga, 23 2 X #7]7} 129.85+0.62 mg GAE/100 g FW=
71 A UERkon, A SRk of 3] £ v gtk
et g%)7] A AlF7]= 44.75+0.11 mg GAE/ 100 g
Fwel Hi ke Uehjo] 221 %> djx7] A > g3 Fo
£0% B2 W FFS BTk Ku 52008 A7 B
WG 53 AXF LA R 49.06-5937 myg W] e
i g mol whE, HUHS ol gL AxF LA
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3 Kim 52009)9] AL|HE BEEE BE 2o %2
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g, ol Bolx 4 Zo] 484 v FHE Sol WA

Table 3. Total polyphenol contents in the Siraegi (dried
radish greens) samples according to cooking process

Total polyphenol contents

Sample Cooking process (mg GAE/100 g FW?)"
NB” 44,750,114
Siraegi B 3.5740.05°
S 129.85+0.62"
" Expressed as mg gallic acid equivalent (GAE) per 100 g of fresh
weight.

) FW: Fresh weight, NB: Non-blanched, B: Blanched, S: Seasoned
9 Value are mean£S.D. (n=3).
% @ Values with different letter within a column differ significantly

(p<0.05).
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24, oAl ), ok mbs 59 9pdol H7bEelxkd), Oh
& Kim(2007)9] A7l ofstel Bge] & EHejvi e
28.5 mg GAE/100 ¢ DW=Z #=%+(5.8 mg GAE/100 g DW),
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Helz gzl I;*‘_ }035i0 02 mg CHE/100 g FWZ 7} 32

o B3 &7} 3556+1.19 mg CHE/100 g FW=Z
2 Btk gX7] A A7 9642051
g FW] g 1o] B3 > 6)%)7] A > 1
o2 Als] Aekelt gl S0 b
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Table 4. Total flavonoid contents in the Siraegi (dried
radish greens) samples according to cooking process

Total flavonoid contents

Sample Cooking process (mg CHE/100 g FW?)"
NB* 9.64+0.519"
Siraegi B 0.3540.02°
S 35.56+1.19*

D Expressed as mg catechin hydrates equivalent (CHE) per 100 g
of fresh weight.

23 FW: Fresh weight, NB: Non-blanched, B: Blanched, S: Seasoned

9 Value are mean£S.D. (n=3).

%) 2 Values with different letter within a column differ significantly

(p<0.05).
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4. DPPH radical &7 &4

Free radical2 Y E3t7 £A419] 0 9lo = z AT A
9l=d), DPPHE= A FAIEA| 9] free radical 24 AL F
Zbst=dl Rt ez AM-ErhKang 5 2009). =i F
A&l 7] 2] DPPH radical 27 &AL Fig. 13 2o, HA =
Lol wE A}t B4 HIFAC =R 50% AHsE A A
55 9= 5%2] ECs(Effective concentration of 50%) 2.2
e ‘Ziﬂ, 582 #8359 g fresh weigh/mLZ AAFs14
ok #30 F AJE7171 0.02£0.00 g FWmLE 7H 52 JAtet
24& e, I H=2 G271 A AlF717F 0.09+0.01
g FWmLE 2 45 Yehislen, g 9 Alg7]=
0.83£0.02 g FW/mLE 7} & dAs &S Uehych Ku
50008)9] AFoIME HARE oA g Az A
50% ot FE2E 5 FEE2 7M7) 87.02%, 86.78%= =
2 radical 2A S L]-E]—l;]_i v, BAlAS ol AxRE B
B FEE2 0% HEE FEEH 50% oEE FE=0IA
22} 76.30%, T4.92%2 E%Fﬁ% a1x] ok AxS Wt
2o sk $4e UETh Kim 50009)9) 28 ne
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Fig. 1. DPPH EGC; value of Siraegi (dried radish greens)
samples according to cooking process. Expressed as g per
mL of fresh weight in solvent (in 50% ethanol) each value
is expressed as meanS.D. (n=3). Means with different

c

o]

Blanched Seasoned

superscript letters in the Siraegi (dried radish greens) are
significantly different (p<0.05).

13

&7 %] DPPH radical 227 845 ST A7olA
of 2% B2E2]9] RSC(%) ghol 2| Azt
14.91%0°1| A 5.85%7+A] ZHAsFthal 2 sk E3F Oboh
G(2004)= AaE gl oA B GAFl FrE
+= free radical scavenging ability7} ZrA3chal 3¢ o, o=
Bole Aol FAitst 4o vZgd o= Halsly] m&
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o] Aol A T HAAFO 2 DPPH radical 227 B4& 5
At 23}, ZF AR 0.2 gmLof| A HAH50.54%) > F(21.34%)
> w1 F(18.16%) > A=H(17.07%) <22 dA°] 7H &2
2AE el m, Kim 5(2012)2 3 3t 40| Hitst
24 A7olM vt 29| DPPH radical 47 #4d0] vk
75.38+3.81 mg/mL, = 32.08+0.36 mg/mLe] ICs0 4k UrEf
Wrln B ustnh. E3F Hong 5(2010) S7]22] DPPH
radical &7 AL 1G5z YeEbd A3l 2.12 mgmLE
UERTL sh8a 570 2 S715le ERVE S AR
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5. ABTS radical &7 &AM

ABTS 0| 2(ABTS ) 27 &2 ABTS §-93} }3kAt
2530 k3o o3 AAE ABTS %ol20] 552 it
st o8l AlA= o] radical ER2] A FEHo] G g
= AL ol&% S othLee 5 2011). eIt o2

CRCE 3 LERE LD
0.8
’:éi‘ 0.6
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= 0.2
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Fig. 2. ABTS ECs) value of Siraegi (dried radish greens)
samples according to cooking process. Expressed as g per
mL of fresh weight in solvent (in 50% ethanol), each value
is expressed as meanS.D. (n=3). Means with different
superscript letters in the Siraegi (dried radish greens) are
significantly different (p<0.05).

Al27]2] ABTS radical &7 8/4& B7Fst Aik= 50% A3t
UAA 835 8= 552 ECo#t 22, ZF |59 sk m
£ Ao $8= g2 F835t AN o 82 diY
dto g fresh weighmL=2 AAFgE Thg Fig. 20 Yebl it
g)x]7] A Al#H7]= 0.05£0.00 g FW/mL, g)% & A|#7|=
0.67+0.02 g FW/mL, £3 3 AJg}7]%= 0.03+0.00 g FW/mL2]
radical &7 S/ B, 3 F>Gx7] A > H3 & &
© 2 50%2] FArs S-S U] sl B sh= AR
9] ol AZE & 4= U Lee 5(2012)9] tuf 2t
W Aol Iet AFollA Axtul= H71ek g7 9
& j2Ech ABTS ' radical 27 40| ZHastgcty B
3tk Lee $(2010)9] 722 A A curcuminoid?] ¢H4
2 &4 i3} Ao A= ABTS radical®] 739, A2 #9]
curcuminoid(40 pM)7} 38.9%2] AA 52 Hld| wis, 37T
NA AFERAY 1YG7HEA 2 Foll= 42 33.1, 25.9%9)
ABTS radical &7 A4S Jehdch

al

3

6. FRAP(ferric-reducing antioxidant potential) &

FRAP value ¥'H-2 DPPH radical 47 &A1} Zro] 213
02 ZAG radical e £2A% = A= =2 Yl EBogin &
Abrams 1976), AHA pHo| A E-A|of 23] ferric tripyridyl-
triazine(Fe*'-TPTZ) E3}A)|7} ferrous tripyridyltriazine(Fe*'-TPTZ)
o2 AHEE B ol8T AR AE WO T F4tE
= 3745t ot Arano 5 2001). 22|34 F Al 7]
9] FRAP values FE=Fa< 24835t mM/100 ¢ FW=E
Table 50 WYeFAT 714 -2 FRAP valueE H¢Ql 22 74
3 A7) 2 857.1943.02 mM/100 g FWE ety 1, 1 H2
g12)7] A X H7]7} 286.5743.93 mM/100 g FWE Hgom,
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Table 5. FRAP values of Siraegi (dried radish greens)
samples according to cooking process
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Table 6. ECsy values of reducing power of Siraegi (dried
radish greens) samples according to cooking process

Sample Cooking process ( ml\l/;/%[(?(? galil\l;z))l) Sample Cooking process (gE(lii;/;)//?EIlde)”
NB” 286.57+3.93" NB” 0.07+0.00"™
Siraegi B 19.16+0.47° Siraegi B 1.25+0.01*
S 857.19+3.02° S 0.02+0.00°

D Expressed as per mM per 100 g fresh weight.

23 FW: Fresh weight, NB: Non-blanched, B: Blanched, S: Seasoned
9 Value are mean+S.D.(n=3).

%) 2 Values with different letter within a column differ significantly

(p<0.05).

gz & AJ#}7]7} 19.16:0.47 mM/100 g FWZ 71 W2 FRAP
valueS 2 ¢t} Sakiko 5(2007)2 G ol W2 A oY
9] FetR o= Fhgut FasE 84 ATolAl 15, 30, 60
2 5 =AL Bof 42 =T, wzha ] oyl
FRAP value7} 44 92 tRZETH 60~80%7FA] 7hAdhct
o Bustqt Al 7S FRe gl 8%, bkl 1, ol
b 59 oFdo] HrtElox e, & T i FAks &
& AEE Kim 5(2012)¢] AtollA] vt 7}19] FRAP value
54 23 1 mgmLe] FEoA vz 0.06£0.01 mM, o=
0.30+0.02 mM-& UeERitty B 15}E.on, Park S(2007)
< FRAP W& o|-gsto] i HaAZo| 4iltst S &
st A3}, FAK(523.14£17.64 M) > |32(256.75+10.34 1M)
> HZAH204.36:10.82 M) > F(182.4249.42 uM) & 0.8 =
2 &4 YetithaL B aste], 231 $ A7) €4, 1,
s 59 &4o] F7td e g Alrdrt

7. Reducing power

A AL 289 o7 7|3 Foll A BAdAAaFE H
frEl7]oll AAE Fofshe 58S Lok, 700 nmof|A] ferric-
ferricyanide(Fe*") E3HE0] 448 FoJdto] 27 radical & ¢F
HSPAA ferrous(Fe’) 2 Aot e FHE gor
Uehd otk BeRo] Zees =] 7] BaEs
2 apisl BA0l 2 BAYSS £ FHE 24E et
(Kim 5 2003). Al2719] reducing power= AA| Frxof o2
A B HEFA S ERE 50% AHE HAA aaE
£ 5EQl BCy 202 ehiglon 23488 sk
g FWmLE AAHg o2 Table 60 YeRf ek o)
w2 Alef7]9] S S A, gi2]7] A A7) 007+
0.00 ¢ FW/mLe]3l1, g2 2] Alg7]+= 1.2540.01 g FW/mL
ojlom, B2 Fo A7) 0.0240.00 g FW/mLE et
ok a2 us 4bs UAA 235 50% YER 7] S 282

sl Amo) ol g F> A7) A> R T o &

D Expressed as g per mL of fresh weight in solvent.

23 FW: Fresh weight, NB: Non-blanched, B: Blanched, S: Seasoned
9 Value are mean+S.D.(n=3).

%) 2 Values with different letter within a column differ significantly

(p<0.05).

= & 5 Ut Chung 5(2008)2] A Aol oJ5HH b
= AL th24F oF AA o s 5a5-S A A

|FoH, gx]7] 2 Fof HF| ZE ¥ AW FEE T
23S 68%7A] ABFA| AT

1)

N

Mok
for

8. Disc diffusion assay0ll 2|5+ &

P8-S Ad AEA FEliste E2-2 phenolic, poly
phenol, quinine, flavone, flavonoid, flavonil, tannin, coumarin,
terpenoid, alkaloid, lectin, polypeptide 52 2 E=2EThSher A
2004). @A A=A HA A2 Y ot S gt &
& 71722 25 AAIS] B AR 23EA| R, Phenold} flavo-
noid= PAYES] At Z-gofl D422l B 2RI 2N
| AYEL] Azets wtidls 7|12 B4 Rl 9l
o rE Aok E3SF coumarin} alkaloid= -8 AR $=Fof A
A=Y A4S JAIR T dEA UthHoult & Paya 1996;
Kim HJ 2010). 8|34 5 A|F719] o AL B. cereus,
B. subtilis, S. aureus®} 72 339 Gram ¥4 AT} E
cloacae, E. coli, S. enterica, P. aeruginosa®} 72 4% 2] Gram
&4 Agom 743 % 750) Mgl tsto] dise aryo
2 AAsE e Table 70 e ich Bl 27| A9 Al7]
L B. cereus®} E. cloacae T d-°f H3jATE 5= Q&2
It BE UEllET, 242 5 me/discd] FEoA= 84
mm, 8.35 mm2] clear zoneS FAF L™, 10 mg/disc] &
ToA= 8.75 mm, 8.5 mm] clear zoneS FAJ5}E T ESH
E. coli®} P. aeruginosa S w0 t3]A+= 10 mg/disc] F =
A9t ZFZF 9.25 mm, 9 mm9] clear zone2 AJAsHH T 18U
o)z o] Aot 73 F9] Al#7]= Gram FA A<t}
Gram 373 Alat R4 3t S/ VrebliA] gStrt. Cha
F(2008)-2 z2of W& w|tE Y HYrsd ax Wt A
Tl vlEy FARY WEE 52 1,000~1,500 ppm
=52 AR5t FFHS A5 A, B subtilis, B. cereus
AL E. coliol| A Bt BAS HEen, 7HE Fol= E coli

° 0z

N
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Table 7. Antibacterial activity of Siraegi (dried radish
greens) samples according to cooking process

Size of clear zone (mm)
Conc. (mg/disc)

Microorganism

Cooking process

10
NB” 8.4" 8.75
B. cereus B 2 -
S - -
NB - -
B. subtilis B - -
S - -
NB - -
S. aureus B - -
S - -
NB 8.35 8.5
E. cloacae B - -
S - -
NB - 9.25
E. coli B - -
S - -
NB - -
S. enterica B - -
S - -
NB - 9
P. aeruginosa B - -
S - -
D Diameter of clear zone (mm), 2 Not detected.
9 NB: Non-blanched, B: Blanched, S: Seasoned
£ At 4o] 2= ATk Buskgith Kang 5(2012)
o] s Bfotd B4 W ALBAS AT Ak, A o}

% E FEES I €40 7P mot AYE 459 #4F
oA clear zonex UERH oW, HH v & & 58
A= Edo] ke Hastgich

2 A+e 2934 F AH7Y F EYdE, SR
= 3k gRaksl B 9 g 8L 2Askgn o Al
Tt A SHAE HA7] A Al A T dRY &4
< Bou, 7getE & 848 YediAls £ o=
AlE71ol FEo] Jd 4 EEE0] dAl= HEE
AAHA Gt 2o sl EAH AR AR g4t
3t &4 SHoAN= T T A7 7P =2 24 vE
wom, 1 1‘45 olo] gl2]7] A A7} 2 S Y
B, g% & Algr)e 7P W2 248 vEith

ol
gAE Y Fol wlEle HRY 284 ALBY BAS

x

Lot

<A A FGFA

° °=u+ %24 Fol o3 £V thioletn A=Hn,

F A7)0 & Euls @ Sehrieol= gakal W4
ﬁ} Aol & olf Yl A AT Pl FAE Ty
o4 A7l A A, Tl vk, Th sk 570 59 o
o] T AU A L S} BHL Uehhglonz, o
FASE 8] £ T A7t £ DAL Uehd Aoz
Azt 2ene Adhos 4Asge o 22 A A
Zmet 5 5 Ad7)e] garst Byl SvtE e, A7)
2 4B x9ste] HAHE o] gLk ohet AZA2
Zuolq ong Ao= At

9. Z2[atd S Al2i7|2) & EduE J S22 0|=
2

Slaim} SAISH EA Zio| AT
2ol We Y] $280 ¥ Evs 9 & Set
B0l e G B4 7H) ATAE BAS 2t

& Table 83} Zth & AYoA F Euls, & SoH 0]
=t :LE'JII FRAP value:= A% A} gholl 82 tdste] 5

= A A= 100 gof| == AHEE Uehlslx, DPPH 9
ABTS radical &7 &3} reducing power= Zto] 245 &
47 TS el BCote® Yehi itk & 2eus
e & ZTR o|= FFH=0.997(p<0.01))1} FRAP value
(r=1.000(p<0.01)) Ato]of|A] =2 <Fo] AHTAE Vet
2w, DPPH(r= - 0.800(p<0.01)) & ABTS radical 27 &=
= 0.764(p<0.05)) Z12] 3 reducing power(r= — 0.774(p<0.05)) A}
ol AE 9 AHHAE Uttt F S0l T
2F1} DPPH Y ABTS radical &7 &4 18|31 reducing power
Aolof| AAAG = ZHZF = - 0.757(p<0.05), r= - 0.718(p<0.05),
==0.729(p<0.05)Z 2] A#HIAE eI FRAP value
k= 1=0.997(p<0.0)2 F2 ¢ HHAS UErH AT
1831 DPPH radical &7 A& ABTS radical &7 &A1}
reducing power AFo]of|A] ZFz} 1=0.998(p<0.01), 1=0.999(p<0.01)
2 =2 oFo] AAIE YERH 1, FRAP value@R= r=-0.795
(p<0.05)Z 29] ATHAE EFNTE ABTS radical 24 &
A& FRAP value@} 7= - 0.759(p<0.05)2 2] ATBAS 1
931, reducing power2h= =0.999(p<0.01)2] 735t oFo] Alzat
A& B HtE E3F FRAP value?} reducing power= r=—0.769
(p<0.059] 9] FHBAE Uehdllh 223 F A7)l
THE F EYvE € F ST 0| =9] kT FRAP value
(mM/100 g FW)= =09 o]49] &2 o] JATAE Yet
yelem, ECs3ig FWmL)e2 #33F DPPH 2 ABTS
radical 227 B/4d3= =-0.7 o] 5o AHHAE UE
Welch debs & Egus 2 StEeo|=Y Fgo] $7t
G5 radical 274 B/ 9 29| FAo] FUlst] A2
e =& AHEAZE S UEH AT Jeon 5(2013)
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Table 8. Coefficient matrix (Pearson’s correlation coefficient), “r”, for relationships between antioxidant activity

TPCV TFC DPPH ABTS FRAP RP
TPC 1
TFC 0.997%*2 1
DPPH -0.800%* -0.757* 1
ABTS -0.764* -0.718* 0.998%* 1
FRAP 1.000%* 0.997%* -0.795* -0.759% 1
RP -0.774* -0.729% 0.999%* 0.999%* -0.769* 1

Y TPC: Total polyphenol contents, TFC: Total flavonoid contents, DPPH: DPPH radical scavenging activity, ABTS: ABTS radical scavenging
activity, FRAP: Ferric reducing antioxidant power, RP: Reducing power

2 P values obtained ANOVA, *p<0.05, **p<0.01

7 of W& oY FEEY A Y Al F E
us ekl & Zekk -o]=, DPPH 2 ABTS radical 47
/3 FRAPO| oA 57 =08 o]+ =2 9 Aot
AE Ui, & St eo|E gt DPPH % ABTS
radical 227 E/J7} FRAPOIA = {01291 9| A E U
ERfQITH Haste] 2 AY Aol fARE FE 2o

o

L oy
[ 0}.&'1.,

H,

o

o OF
iR

;g pg=ianis tﬂ—A]—:q]_ g-x% 2 3t
Byo) Wote = 40}01 4 ngel zeHel UEY 9%
S &2 aA sHATh 80% ethanolof] &3 Al#f7]9] &
2 37} 1.55%2 7 =9kor, g|x|7] Ao 4.91%=
UEHH AL, HH 371 0.33%2 7HE B aas BAth ¥
%ﬂ o 2 3.57~129.85 mg GAE/100 g FW {2 F3l
= A 7]7} 129.8540.62 mg GAE/100 g FWE 7} =7 1}
Ehfon, & Zalr ot g AL 22 F7} 3556+1.19
mg CHE/100 ¢ FW2 713 & #3-2 ekt 474219] g
Akst A3 (DPPH assay, ABTS assay, FRAP assay, Reducing
power) A3k B3 F > G7] A > HA F 20 B B
S Bk 3 84 34 23, HA7] A Al 7oA vt
/o] Yett=tl, B. cereus®} E. cloacae 7 ol HisiA &
T oEH o Z o AL YEAL, E coli®} P. aeruginosa
T ol tisliAl= 10 mydisc®] s A7t 242} 9.25 mm, 9
mm¥] clear zones AHASHATE A 74 23, F &
Hed § SR kolE F5Fo| F718E radical &4 &
4w geEe] 20| Zrksked Aol da & Sels
=4 “E}EiO]E SreFol| FAkst Gl Fad FFE v
2]

oh E3F AL 2o 5He BAA 2 ol Hrbslof
pish fo] Z7lstne AlgrlE AT A, i
AT Bl de WL wsk, BAL 2w AHgs
£ Ao] A% o2 Ao Az
ZAe 2
B AT SUSAAER A A ATAR (3
9o 7 BT, FANE 910261) B8] A2l
o sa=glon, oo gA=gY,
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