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Abstract

This study was carried out to evaluate the yield of extract, antioxidant compounds (total phenolic and total flavonoid),

antioxidant (DPPH assay, ABTS assay and reducing power), and antimicrobial activities of bracken (Pteridium aquilinum

Kuhn), according to cooking methods (non-blanched, blanched and seasoned). The yield of seasoned bracken extracts showed
a high value of (4.59%) followed by non-blanched bracken and blanched bracken with 2.69% and 0.30%, respectively. In
the total polyphenol and flavonoid contents, seasoned bracken extracts showed higher antioxidant compounds (96.11+0.34
mg GAE/100 g RW, 20.90+0.28 mg CE/100 g RW) than non-blanched and blanched. The total antioxidant activities (DPPH
assay, ABTS assay and reducing power) were shown to be in the order of seasoned bracken > non-blanched bracken >

blanched bracken. In the antimicrobial activities, non-blanched bracken extracts showed antimicrobial activity against B.

cereus, B. subtilis, E. cloacae, E. coli, S. enterica, and P. aeruginosa except for S. aureus. The non-blanched bracken extracts

(5 and 10 mg/disc) especially showed strong antimicrobial activity against P. aeruginosa (10.00+0.71 and 10.25+0.35 mm).

The inhibition zone diameter from the extracts of blanched bracken and seasoned bracken was not detected. Many seasonings

added in the process of cooking can increase the antioxidant capacities. The overall results of this study demonstrate that

the cooked bracken with seasoning would be the most efficient way of ingesting antioxidant compounds.
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FAo] F5ot] op 4E9 o8 WEAIR o, I o
R AR ASH BS57] #% HlE} = B3+ Sle
7P 2 AFY U=s A7) AR Fol 19 Ui He

S QEE Sk B £AF L dHA WEol wha
Wl 5 AAsof shed, o U Bejo) Mg §X3

S glom, AL 1YL ARoRM tHEel FRE Ak
oIS 25 2 S AAT = ein 1S 2012

AstAAok 21502 o188 4 2tk
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A (Peeridium aquilinum Kuhn)= G X o) A g &
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T Qe ARA B et ofd 2g A2 T
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2 A7 AFEE AJ2F2 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& AHESFRAL, w52 uljell A&
% ¥} X]+= Nutrient broth2 BD Diagnostic Systems(BD Diagnostic
Systems, Sparks, MD, USA) A|&< AH&stRoH, 84
ZA o] AF&-% Nutrient Agar =3t BD Diagnostic Systems(BD
Diagnostic Systems, Sparks, MD, USA) A& AM-8HT £
Aol A AREE 7]7)= 7Y - 5=7](EYELA A-1000S, Tokyo
Rikakikai Co., Tokyo, Japan), 527127 ](SFDSM12-60Hz, Samwon
Freezing Engineering Co., Seoul, Korea)2} £33 A|(UV-1800
spectrophotometer, Shimadzu, Kyoto, Japan)E ARESHE T



350

4. DALE|Q] Of|EtE FE= NX Y =

23y & G0 e FAE AR Hol 300 g
gz &7} 810 g, B2 37} 864 g& = YENGOH, ZF ALY
2 A510] TAe] 2o ool SRS $0% cthanol 3
o] Ao 24A|7F F2F &3 thS o #FX|(Whatman No.
4, Maidstone, England)2 7+¢t o #4315t o M-S 30T 4~&
Aol A 749} - H=7](EYELA A-1000S, Tokyo Rikakikai Co.,
Tokyo, Japan)= &HjE A At 5% £, 2 AXAA
(SFDSM12-60Hz, Samwon Freezing Engineering Co., Seoul,
Korea) FAE SAT 7, &S ANE thF -3T oJstz
YRSt A 1Ak A&7E 7 & el E= S el 50%
ethanolo]] 5o A3 o] ARg-sF3AT.

3} E72121 phosphomolybdic
acids} ¥ —s}ocl 398 Uil 2% o189 Folin &
Denis(1912)¢] ¥PH-& o] 83te] 2A431¢ITh 2.5 mgmLe] &
T2 50% ethanolo]] &3A]7]1 A]|EH 0.2 mL2} Folin-Ciocalteu's
phenol reagent 02 mL& A7}ato] Ege ¥ 38 Fek AL
A BEE-A17] F, 10% sodium carbonate(Na,CO3) £ 3 mLE
7¥sto] PAolAl 1A1ZE F2t AR & A5 765 nmoj| A
HES 2454 Gallic acidS 0| § 3] EZFAE 2

Zhishen 5(1999)9] WIS o] &
4’5‘}9&‘@ zt /‘]E’L«] S0 %= w== HA7] A
(20 mg/mL), T3 (S mgml), ¥ F(20 mgml)2] LA
A EE 50% ethanolol] &3jA]# FEH150 rpm, 2 h, 25C)3t
B AA1E (3,000 rpm, 20 min)3t AFS5H 250 uLe} DW 1
mLE Yo 3143t th2, 5% sodium nitrite(NaNO,) 75 uLE
o] 587 WhA]3}al 10% aluminium chloride(AlCl; - 6H,0)

150 uL% 23 627F A3 TS 1 M NaOH 500 uL.E 7}3}
of 1% ¥ 510 molH EF=S st B22A=
(catechin hydrate S 5= Fojske] AFHL AT F
Selniols e +88 M8l AR 100 g T mg
catechin hydrate2 e Sith
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A|79] F&H free radical 2AZAY ZAL I8 H, &85
= A7PHA g2 diz22Y e 50% FRAT= v =
ICso(g raw weight/ mL)S.2 eIt}

ro,

DPPH radical scavenging activity(%o)=

Sample absorbance

— X
Control absorbance 100

8. ABTS radical 27&

ABTS radical 2724 9] L Fellegrini $(1998)2] wF
Ho] o8] ZAE AT =, 7 mM ABTSS} 140 mM KoS,05S
5 mL:88 HLE 4|0 o] T2 o]l 14~16A17F WXt &, o] &
absolute ethanol®} 1:88 B]&E 4]o] 734 nmoj|A] R &
Z= Zhol] 0.70+0.027} HE% Z 23} ABTS solutionS AR

Shoith. 2222 AR AR ¥ A=) 540 W)
0.5~5 mg/mL HE <ol A 47]—1] g Xﬂ.lz_fﬂ' Al& 50 uLet
ABTS solution 1 mLE 30% 59 412 3 258 7} ¢HA9
WA A 734 nmol| A FHES %@3}9&2“1, A2t
A F9] g2 Hlaste] free radical 4SS 25T
ol 9] AL o]-gste] ZF AR 9] F=H free radical 27 EH4
ITAE 39 H, 4L 50% A k=t Dot AR 5=
Al ICso(g raw weighmL)Zto 2 LER .

8 53
_;3_
B

ABTS radical scavenging activity(%o)=

_ Sample absorbance
Control absorbance

X100

9. Reducing power &8

Reducing power+= Oyaizu(1986)2] o] wal =434
o} =2 2ejk(1.00, 2.50, 5.00, 10.00 mg/mL) A& 1 mL
o 200 mM sodium phosphate buffer(pH 6.6) 1 mL2} 1%
potassium ferricyanide 1 mLE EFA|FH T I8 EFES
50CoA 208 =<t incubationd Th2 10% trichloroacetic
acidw/v) 1 mLE H7IA 7] &, 105 52<F 3,000 pmo 2 Y4
B st A5 1 mLo)] DW 1 mL&} 0.1% ferric chloride 0.1
mLE F7FAIFIL, 700 nmo| A FFE=E SHSHAT 2 Al
79 2o o2 AFA FFE ¢E ddste] 43
50% AA|sH=t] a3t A= F=QI ICs(g raw weight/mL)
° 2 A4kt
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10. &t &4
Tt A ARRE F5E Bacillus cereus(B. cereus) KCTC
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1012, Bacillus subtilis(B. subtilis) KCTC 3881, Staphylococcus
aureus(S. aureus) KCTC 38813} Z-2 Gram U4 Al
Enterobacter cloacae(E. cloacae) KTCT 1685, Escherichia coli
(E. coliy KTCT 2441, Samonella enterica(S. enterica) KTCT
1925, Pseudomonas aeruginosa(P. aeruginosa) KTCT 16363}
22 Gram 84 AFOR % 752 FRAFT AT AN

oparol A8 BT AHEH WK 2AL Table 13 2. 7
Z59] FAEAHL 7 #4535 YAC R disc diffusion assay
skt GBS BRAAL A oy 2 25
Bt HES ©] &3t 100 uLA =Este] FH|SHHIL, Al
F2E discF 10 mg, 5 mgo] E=F paper disc(8 mm)oﬂ A3
AR H A2REE AA SlE AR F B
Qo WZAX FEI= 30Tl A 244]7E HH“E} disc ¥
o 4% 85 AsHeHClear zone, mm)S ZF3to] PB4

< B3

mlm b r-lm

1. SH ANa|

HE A 33 o] WhE AAjstglon, dojdl it
2 SPSS 19.0(Statistical Package for social, SPSS Inc., Chicago,
IL, USA) softwareS o]-&3}o] HF3 FZHAE Ve
3L, p<0.05 E A LA B2 HE AlsHA
ou, 2 YT BF 79 FH Hol7k Y 2o o
3] A1 Duncan’s multiple rang test2 322} AAS AA|5}

ot

Table 1. List of strains used for antimicrobial experiments

Strains Media  Temp. (C)

Bacillus cereus
+
Gram(*) . cillus subtilis NAUNBY? 30
bacteria

Staphylococcus aureus

Enterobacter cloacae
Gram( -) Escherichia coli
(. ) NA"/NB? 30
bacteria  Salmonella enterica
Pseudomonas aeruginosa

Y NA: Nutrition agar, ? NB: Nutrition broth
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1. DA OEHS REE £8

zeagel nhe mAbe o) ASkEY U FEIAE &
ofx7] $13) ARl YA7] A, HR F, B F2 1ol
Z7 3kl A Este] 80% ethanol2 &7 o2, AY 55T
IYPE FFE FE55E(dry basis, %) 2 Aty =28 AA
off WhE AR S FA WHEket A Table 20 UERH T
A whE Ak AR FA= 72 5864 g) > H|
X 2810 g) > HlA7] (300 g) =22 A YERLS
2 AzxdE 34 A=Y FAE F2 $(37.07 g) > HA7
Z*(8 07 g > EA & 243 o) &2 2 A Uehgt: =234

= 29 & A & el 52 FE9%7H M =
KL, 12 FHR A7) F2.69%)°] T2 TES HAoH, b
7 $0.30%)7F 7HE W a2 UEhloh dix7] A At
27k Exl & IARE O BlE) 25871 A2 FAE RS
wh 8H7FE B2 ees Hol A2 A" AR 9=
PN FEFY 22 ST, LA o e-R-H o]
U F8A QRS0 2Pl g §EHW7] WZol=
AFRE D], o] Ku 5(2008)2] ATA BAHL 514 gk
Az B A7 BaA AT & AR B A2RTh

22 gujo] PGl £& F2HLE Ukl AT $A1R
23S Bk Seung $2006)S Aol A AnAL ] HA
A0 HE S8 BRE ST A3 2ol A kel
T ol 13.66~15.86%01 1o, 28 S& Fof| §45H
2715101 72% Aol TEOH, T oL FEE A 27}
gko] 90+ o] Fofl= 80% F=E AT Hski.
FE F AR e 2ol We) w8 RAS 23482
20l AL B F 4B F4% T4 Pl B 3o
A A7k 2 O 1 o vk, e, 7S S
FAREAA 7|3 Aoz AlgHTh

d

s e AEA 42 &8k 2% “HAP‘%@E
A

Table 2. Extraction yield of 80% ethanol extract from bracken (Pteridium aquilinum Kuhn) samples according to cooking

methods
Sample Cooking Raw sample Cooked sample weight Freeze @ed extract Extractiorll) yield
methods (2) (2) weight (g) (%)
NB? 300 8.07 2.69
Bracken B 300 810 243 0.30
S 864 37.07 4.29

D Ratio (%)= (Freeze dried extract weight/Cooked samples weight) x 100, ? NB: Non-blanched, B: Blanched, S: Seasoned
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£ 59 4399 Ak el 29 sl olste]
FAeFeS UEt e, AW o 3hitet A A e A A7 257
S Ho3) F= 92 3tci(Hyon 5 2010; Kim 2012).
71574 249 g2 A& F9 sk EHsA 22
S TEA Well 270 ©]/49] phenolic hydroxyl( - OH)71&
X WS SRERA ABA0) St AZS Bolsi,
A odt, AR A, FAE T T ohR A

% =
© 2 3t 2t EAT &2 H 83 mg GAE/100 g
RWEZ % Zg]#|&9] gk 25t Table 30 U SITH
zeE Ao w2 uAtE e F Eejvey 2 £ 37t
96.11+0.34 mg GAE/100 g RWZ 7} =2 v 3leF2 e}
Wi, 1 FE oo} gX|7] o] 53.50+0.65 mg GAE/100 g
RWE Ued o, g2 &7} 19.54+0.12 mg GAE/100 g RW
2 7P 22 A= 2 et Hong & Ahn(2005)2 ©
A= Azl M2 GAFAIEA, 2o, oF) 2 & S8t
ol W F Zojv 3 HSt A4 HX7] AR b
7 29 AFA], 2, oF% BRo|A F EYHEo] Aatt
2 kglen, gl2= ATt F7ste] whEtAE fojH o
Hagtrhal H1skgich Kim & Lee(2004)= ©| & A|7to
2 R FaE 9 el Wt A oA AlAgt
A 9] £(12.78 mg/g DWW Bl glS o 12 g3 Al &
o] & Zalv| 3FL 8.61 myg DWE 32.63% 7HAsH T,
3E ¢ HL 1(7.36 mg/g DW)= 42.41%, 552 93-S wj(6.63
mg/g DW) 48.12% ZF438tg o, o= 7t4 et 23
oA Foll FFEo e Eusol LR £EFH Y
271 2 Roltal Busiih aAE He 2

Table 3. Total phenolic and total flavonoid contents in the
bracken (Pteridium aquilinum Kuhn) samples according to
cooking methods

Total polyphenol Total flavonoid

Sample i(;?:; I(E contents (mg 3GAE/ contents (mg CE/
100 g RWY)" 100 g RW)?
NB* 53.50+0.65”* 15.22+0.49
Bracken B 19.5440.12° 5.8740.14°
S 96.11+0.34" 20.90+0.28"

D Expressed as mg gallic acid equivalent (GAE) per 100 g of raw
weight.

? Expressed as mg catechin hydrates equivalent (CE) per 100 g of
raw weight.

9 RW: Raw weight, NB: Non-blanched, B: Blanched, S: Seasoned.

% Value are meantS.D. (n=3).

8 @< Values with different letter within a column differ significantly

(p<0.05).

5 - 84 LERER DT

7+, o2l o, o7l ks 59 ool A7HE o X|=H], Moon
& Cheigh(1987)2] A7l SJahal Fzzbge] Aksh mtel
Yol 242 melanoidin @ phenol A&} nitrogen $HFo] &
83 FFS VT o, & T Ao st
<& A3 Kim 5(2012)2 v 1919] F Ed¥s o]
10 mg/mL9] s=o A Z+Z} 19.4140.40 mg/mL, 68.83+2.11
mg/mLE YERAUThaL Haste] FgS H7ste] B2 I}
g7t o 2ol vlgl 2 Euls S Hel AeE Alm
wch

S0l AE 5o) 23 thhEZA EA7HA] 8,000
= o]Aro] B E6|A ¢l o (Harborne & Williams 2000), A}
oli AT, A2 SRS AT T U 5 RIA H
got] ol2e Eg itk So] Sehuico|=i W)
HI7E 4t A0 oA sk WA} AT A
o] Seh(Han 5 2013), 2 Aol Zel7Hol v
DAY $ EebRimols PeHE Pobny] $l8) cateching
REGICR sjo] LA RETAT 288 Hgolo T
Al 9] & ZtH -o|= SRS mg catechin hydrates equivalent/
100 g raw weight= Table 3o Yt it} AL 9] & &t
Hiolt skl gx]7] Ao 15.2240.49 mg CE/100 g RW,
gl &7} 5.8740.14 mg CE/100 g RW, -2 37} 20.90+0.28
mg CE/100 g RWE 22 37} 7hg %2 % Zajuiolc
S UETh Choi 5(2001)2 |3 AlZko] F7hgte] o
2 o] FeElo] Qi Sehuico|=e) ghpo] Worl
A¥e Bt slen, UEe 2YHE FashAT
UES HX = At SR E0|E9 F Hs gl 9%
= " & vl Bustgich Ewald 5(1999)2> A4 HiZ
SIS HR 22N gutol FHEE Jd ETtExolE 3
o] thzto] Hls) At A= IA Ao, FH, F
, AR IR 28] Foll Yoixl= IA AasHA] gttt
B skt

i

(¢}

do oft

A 32 ANLE ol st AER HHsAL
A gol B F &3, F2 502 Pdshe] AFshs vrel
of Tl AL A AALBE ohjek ARALE o 3]

ojuf HE= xaste] AFgith & AolA 2] o
£ A9 F gt EetieolE dE 34T 2} 1)
A5 A7 P R e ¥ e 9 SRk RS
Uebdl o, F= 38S AAEA I gl wx7] AR
F7FetAh A2 UE2 1§44 WEA] b F 2k
of sh=t, HlA= IFoA ATA o FFEo] A A
4 240] Golu 4o o3 EHHUE AR A=
b, e IPgolA A7 20, oAl vk, o7l b
Nag T FEER Aste] I Ao] ] F71et o=
Atz ETh
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3. DPPH radical 2! ABTS radical 27{&HA
DPPH AR} Foj%-2 A4 radicalol] AAES

A S QAT AEE AREI ) B ofyE) <l

Al Hell A 243 radicale]] 9§t k=315 AA|5t= 2H8-9] A=

2 o] §HI glon, AAEY S S457] sk

7H Wo| o]gx 3 9l Hio|thMuller 5 2010). &3]3}

ol & JAte] 552 DPPH radical 2AE/3-E AA| 5

Lo w2 st W3R 2R 43S 50% A4

7l T=% Gk 22 YERH 1T, g raw weighymLZ 7|

4bsted Fig. 1o Yetligich A9 ICs#-2 TlA7] A

0.05+0.00 g RW/mL, H|% % 0.10£0.00 g RW/mL, -2 &

0.03+0.00 g RW/mLZ #-2 Z7} 71 =2 radical &7 &4

< YeEHITE Kim & Lee(2004)= |3 AJ7ko] w2 £

FRAE 9 AT Y] A3t Aol A £ DPPH radical

2AGY 4 AT, B2 B Bl 183 3 W(50.54%)

=

o
£
ol
L
£
)
of

7F "R A] 23k w)(70.62%) E.TF 20.08% &AJ o] ZHASIH S
0.12
a

. 0.1
E"é 0.08
7=
T o>
=3 0.06
k] b
E 0.04
= c

0.02

0
Non—Blanched Blanched Seasoned

0.2 a
B 0.15
72
7= 0.1
&= ~ c
= 0.05

0
Non—Blanched Blanched Seasoned

Fig. 1. DPPH and ABTS IG;, value of bracken (Pteridium
aquilinum Kuhn) samples according to cooking methods.
Expressed as g per mL of raw weight in solvent (in 50%
ethanol), data was expressed as mean+S.D. (n=3). Values
with different alphabet are significantly different at p<0.05
by Duncan’s multiple range test.
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AL ZE yam ZEA FEE2 DPPH radical
AZEE A A2ART L HusHyeh IARE
ol 2+, B3 3, ol vk 59 ddol H7bE oA
+Hl, Chae SH(2000)¢] ol oJshd AF wlF=2 &< 4
9] DPPH radical 2A &AL 54.11~92.02%=2 <A 7|7ko] 4
F5 ZAo] T/t Easkgl, Kim 5(2012)2 3 &
F Aao gatstey Aol Al uhsat 9ho] DPPH radical 4
Ao usL 75.3843.81 mg/mL, 3= 32.08+0.36 mg/mL 2]
ICsofbe YEFITHL RISt o224 IARE F= I3
o H7tEe Fdells A JEE0] ol gl A,
°]50°]| radical &7 &/do Hofgtth= A& & 5 AU

ABTS O] 2(ABTS - +) &7 272 ABTS 821} gt
ZET] wh-gofl s YAJE ABTS Fol2o] &5 it
sh=oll 3 AlA= ] radical /2] Ml FEA o] B
€ A ol &3 S thLee T 2011). =T w2
AL 9] ABTS radical 27484 B7Fsk7] A3l 50% At
SHAA A e =Y ICofte 2 Z A 59 sk
0E fdFA FEE @2 H85H AN vs e
2§35t g raw weighymL2 A4kt T3 Fig. 19 YERH Y
ok IARE ©l2]7] Aofli= 0.11£0.00 g RW/mL, HX $+=
0.1940.00 g RW/mL, #-2 3= 0.05£0.00 ¢ RW/mL2] ABTS
radical 2AZA L Ho B2 & 187} 71 =2 4L
et 9 Lee 5201002 7FEA B E 314 & curcumonoid
(40 uM)7} 38.9%9] 2AB/E B Hhaf, 37ColA A%
HAAY IA7FEA Y Folle 22 33.1%, 25.9%2] ABTS
radical 2A4ZA4-& Yetct R 13}tk Kang 5(2012)
& nhsgo) seb 54 U A AN A theE
H HA vk=F FE=2 ABTS radical 2484 54 23,
A nhsE 3% 2E0] S7.182.00% Yehgton, 8
=% 74 FE£E0] 35.69£1.09%=F UERGth B sk
IAEE Fe Bl 2, o 3 o v, A71E 2
Fol A7tE o A=, & f Ao PSS AT
3 Kim 5(2012)2] @At 25t vkt 912 ABTS radical
LA O] uEL 21.0640.08%, TH= 33.17+0.08%2] A4S
RO Bel ek Eak Wohel ik whE ket 4
& gad sRtE AlAtels wigAdls O A2 HAE
BT AT Ao AFHE & A AskE Asist=
S ke A2 2 FAEIL o] in viveo A4S AT A
23] AltEa gloka BISHFEHKIm 5 2004). whEhA &
= 5 IAR| Y St A 852 R IO H7E
A= o 3, ol mhg, Zlag Y dEolA 71d' A
olet Al g

o |
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4. Reducing power &3

Reducing power:= 700 nmo]| A] ferric-ferricyanide(Fe*") &%+
Bo| $48 Foiste] fa]ettZg ¢HH3IAA ferrous(Fe™)
2 Agels $Uge F9E o yehl Hojtksa 5
2010). A} 2+-8-9] of2] 71| 7)2F FollA B4 AtaF 9
Sal7lo] WAL Folals o] BUYolnE o]F 4

sheo] FABTHES AHFHE FROZ o] 88 4 gon], @
o] A4S Sl FgA WA B FAsE Al
2 BAYSE £ FUE GH LrEHHTHKim 5 2003). £

g mE A9 SHE2 HA F=o WE FAkst
g/ HISA 02 RE 50% ARPIAA s d= =2
ICspgk(g raw weight/mL) 0.2 AAF5}lo] Table 4] LEFH QITh
g x]7] A IAFE]E= 0.05+0.00 g RW/mLo| g1, g2 & A}
&= 0.2240.00 g RW/mL, -2 & A+ 0.06+0.00 g RW/
mLE Be F Alevt 2o S Uehyglth Sultana
FQIRE BRI E euhge] G AT GulE, AT
A, £, Y& ol - B 2 gE g4
FAAFTAL SHAH X & AL 9] g o] HaE Gl
o7t de 7t F2 3 oA S71EE Ao s Hof B=
oA F7bE o 2, oA vk, o 3h, Alag 5o
Fdol H2 TAE Y w2 FHE = v AR AL

=25,

5. Disc diffusion assayOl 2|5t EHretM

ZE| A of w2 IA 9 AL B. cereus, B. subtilis,
S. aureus@} L 3% 9] Gram YA Al E. cloacae, E. coli,
S. enterica, P. aeruginosa®} -2 4%£9] Gram 24 Al#FL2
48 % 7%0) Algol dhstel dise TAPEOR ANt
Table 5o Web et H2]7] A 2AL = S, aureusS A€
3t = doA FHEAHALE BFHOH, B cereus, B. subtilis
o] A= 10 me/disc®] F=oA Z}ZF 8.75+1.06 mm,
8.75£1.06 mm&] clear zoneS FASHH L, X Fofl thalA
= F&7F gorglol wet clear zoned WA A5t 53]

Table 4. Reducing power (ICs)) of bracken (Pteridium
aquilinum Kuhn) samples according to cooking methods

Sample  Cooking methods  Reducing power (g RW?/mL)"
NB” 0.05+0.00")
Bracken B 0.22+0.00"
S 0.06+0.00°

" Expressed as g per mL of raw weight in solvent (50% ethanol).
%) RW: Raw weight, NB: Non-blanched, B: Blanched, S: Seasoned.
Y Value are meantS.D. (n=3).

% #¢ Values with different letter within a column differ significantly

(p<0.05).

Lot

34 R DGR

Table 5. Antibacterial activity of bracken (Pferidium
aquilinum Kuhn) samples according to cooking methods

Size of clear zone (mm)

Microorganism Cooking Conc. (mg/disc)
methods 5 10

NB” 2 8.75+1.06"
B. cereus B - -
S - -

NB - 8.75+1.06
B. subtilis B - -
S - -
NB - -
S. aureus B - -
S - -

NB 9.50+0.71 9.7540.35
E. cloacae B - -
S - -

NB 8.50+0.71 9.2540.35
E. coli B - -
S - -

NB 8.75£1.06 9.50+0.35
S. enterica B - -
S - -

NB 10.0040.71 10.25+0.35
P. aeruginosa B - -
S - -

" Value are meanS.D. (n=3). ? Not detected.
9 NB: Non-blanched, B: Blanched, S: Seasoned

P. aeruginosa ol A 3t FHBAHS BT, S
mg/disc®] =04 10+0.71 mm, 10 mg/disc®] ‘=0l A 10.25+
035 mme] A% A T FAsHATh Tt B 59 T
Aeloh B Fol Akl FEEOME Gram F4 A,
Gram 34 Alat ZFol|A F8/dS Uetl A sk Lee
5(2012) atut 2 H AEBAS ST Aol
AR u)= E. coli, St. aureus, S. typhimurium 3714 0] AE2]
WSS 77} 4% 35%, 5% ASAFeH 4 B AL A
7 FE "= 11-24% 202 ATl B skt
Kang 5(2012)2 A 53 & FE&Y 80 7HE =
of AH 4% #F HFoA clear zoneS YER IO,
gz vk F & FEE0AE &40 gtk stglern, g3
5% FEEA Fag4ol gle AL HF 5o tF
EASHAE o5 o] WEA ntajEo] I F/go] &AE
7] QiEes goEty Busklh Kim $(2012)9] &
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e A olke 2580
st kst st e
G, %2 F 2ARA
of, B Ty F FFUA
Ho|m, o]t Kang 5(2012)9] AFl4] B2 nhso] 4} n}
LEET Be EelE U Sehiio|mo] e Bgo
U, RREAE BolX ghe AT fARE ATHE vehch
webd U tdze) Al GEge] 24EA ks e
ot o AR A7t o) Roi Aok B Ao AR, Y
4 2N e Bx7] A9 AZ LA AR 451

T Az e ST B0l 29 o dAAY F2 F A

3ot G AzA2E 22| A Bol FeAY G2 71k
2% g HANDE WARY o] YBY BYESo]
SAEAL, BAE BYS AXAA 4 okelw 2kt
EHES AASR] F1(Kim IS 2012), AHefw BArE=

S Az ARAReRA W Y 4T & e, 2

2L AF RN Aiof FiE e FFLE S
A713, 28 she IolA] 2h2 ol ArtHER BAY

22 ¥ AAsAL v AdAon ABA SHoA o2
Aol Apztt.

o

(o] -

o
PR |

Z 2" H(non-blanched, blanched, seasoned)o]] W2 AL
9 T E9vE, SetEo|t e W s 1 g

4= ST 80% ethanolof| A &7 AR 9] a4
2 72 F7HA29%E 7P w3en, 1 FHE olo] gA)7]

o] 2.69%= EHIL, HX F7F030%2 7MY W2 sES

Btk & E99E 2 F2 71 96.11£0.34 mg GAE/
100 g RWE 718 £9kon], & Bahuiol= oo|s Be
37} 20.90+0.28 mg CE/100 g RW=Z 713 =2 TS B
o} 37FA] AESE AE(DPPH assay, ABTS assay, reducing
power) 2%, B2 > 7] A>HA T eor F2 5
IAEZE 7 St B UEth 84 34 24
gx]7] A BAREE S aureusE A3 BE doflA BAS
Bow, E3| P. aeruginosadoll A 93 FHEHES
B A=), 5 mg/disc®] HEoA] 10+0.71 mm, 10 mg/disc?] &
Sol 4 10256035 mme] A& A5 T FAsHETh 1t
YA T} B 7o TARIE olu3 FANE FREHS
e A] gtk wheba] @t S04 A= 2E
IS AANA 3 AR sk Ao| olz9u, AdxuEY &
A% AFIsh7] fsliAE Bl 2 "X+ & AAk
ok Ee TRl WOEQ) R4S BelT Jens

WhEA] YAl 22T AR F ek Sk dAE 3

= 21

Al

R el

2 PR 355

of wis}
e ANGA F BeET Sehpiol=st SUBA
ol Zeshe TgolN 2L oFdol HHHORA Y7
Auth Ay 24 9 A0l Z7itER 1A
£ ERAY B e AR AHsHE o] A%E S9
o4 ol2g Aoz At

2ZtAtel
AL HYSALAFR BAAA S A AT ARG (3

7154 AT, FAME 912026-1) AFHH] 2 Lo
Joll A=Y

o
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