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Abstract

The purpose of this study was to investigate antimicrobial, antioxidant, DPPH radical scavenging and SOD-like activity
effect of Jubak(AFC) extract using hot water and ethanol solvent. All extracts from Jubak(AFC) had antimicrobial activities
in the Bacillus subtilis, Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia coli. Antioxidant activities of the
Jubak(AFC) using soybean oil emulsion was confirmed to be higher in the extract using ethanol and hot water than control
and the antioxidant was practically effective when concentration of the Jubak was 200 ppm. Scavenging effect of DPPH
radical of Jubak extracts showed inhibition effect was above 80%. SOD-like activity were higher in hot water extracts than
in ethanol extracts. If keeping up Jubak's study, it could have potential as a cosmetic raw material. Additionally, Jubak
could be expected as functional material in food by different extract method.

Key words: Jubak, antimicrobial, SOD, DPPH, antioxidant.

M B ‘ﬂizt Rt 7 e, AAT]E oF 50% FastAThE

FRANEES. A% W /Y S 53 2010. http//www.

oaluety 20l A 2712 Y 2o ZolRof ulat kallaorkr 2010.04.22 WHE). ol AL & HF =
ARG = AT Jlow, o]F3t A 7 7]=ol= AA|GE) vl ot RSk, olE = }71 HOM
I REgEe] A7), W 9 ofQlo] Amlgko] 24 7t oA PG ol HFE A=
gkl Qe Aoltt SHAT fEuEtE HEste M Ua o)k ] A7)0l e AFE 2Es] Adste] Yok
T, 53] g9 anjge AdH o R A FasHA =itk I A}, 3R G, TS SRSl &t glem, i
19819 1,010,425 keof| Eald B30 S35 2004l = A, A2 9 TS sk 2] A& K

138,162 k2 OF 86% 7FASH ulg, -2 7|7 wi=o] 2w AM3lT, ujw HHE Ul = u}oks} NSAHEL FHe
2 599,772 kil 4] 1,789,451 kiZ, U 4719 S5 ShaL Qo] R, o5 AEE o83 AZFAET 7]
2,974 kLo A 10,572 k2 Z+zF Z7}stg.om, 2009 o) = m L Az sl A} xl%—gm QJtHGekkeikan 1993;

F S8 1,799,534 ki, YA7]= 5,625 k2 2004 Ty Saito 5 1994; Nippon Shuzo 1998).

! Corresponding author: Tae-Young Kim, Fermentation & Food Processing Division, National Academy of Agricultural Science,
Rural Development Administration, Suwon 441-853, Korea. Tel: +82-31-299-0569, Fax: +82-31-299-0554, E-mail: kty54090@korea.kr

- 299 -



300 A8 - =

j=

FUe B B RS AT 52 olgd0] RF oFE ¥

o @A vl A= g ) Alx ol Aitd
FAE R FEdA Y3 AlmgoR aHEHAY S
7188 S ¥7|3h= AAo|t(Kim & Cho 2006).

2Lk of - g0t YR A= AEu Ax W 5
5] Ia a0 FHIL AL vt & 4 o R(Lee &
Kim 1991), 5= ol A] A E= A 7]5/d0] & ey
oFF ol hiE ol Y& A= ke T2y ofA7t
A oF - B 9l o] 5 FHpe| @] Bdt Ave AFsitt
I S AL ofch TR B £ Ee B TS o8
H A £ B A A AlE(eong & Park 2000), 354F
& o837 A4 Y 132 FF(Lee & Kim 1991), A5 =) oF
B F5ES o83 7RI 259 AlR(Cho 5 1998), FH
FE A viA= AR 917 AHLim 5 2004) 5ol 13,
aFol Fare) ARlggol] tigt A4=E B o] Y &
o] m] )= EIHKim & Cho 2006)]| Tha B =L Mok

web 2 ds T 229 A AdS F96 7
T4 SARA AAAH ol§ 7RIS Sdstal, AF B IFE
el £2s Fi Atk

ot

[o

VTR
1. M=
B o] olgE Frle BHGY BT TEF 2740
A FIste] AMBSIRO, T dspergillus kawachii)}E ()5
9 F2omuE Ao} Agsth #AA, WX, 17
27, ARPAL 24 Az HPEE Fig 19] 0] oe} A%
atgic

Table 1. Mixing ratio of alcohol fermentation

AR - olE - A - WS - BES

A=A Fetal

‘ Materials (Rice, barley, wheat) ‘

I

| Soaking (4~12 hrs) |
I

| Dehydration (1~2 hrs) |

l

‘ Steaming ‘

l
‘ Cooling ‘

l

| Innoculation (0.1~0.25%) |

l

| Cultivation (42 hrs, 38~40T) |

l

| Koji (50°C, drying oven) |

Fig. 1. Flow diagram the products of grain koji.
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E Agof ARE3E #5+= Table 29F ZHo] Gram(+), Gram

Source AFC” 1 AFC 2 AFC 3 AFC 4 AFC 5 AFC 6

. 2 R: 15 4 B: 15 5 W: 15

g i) RE:3 P15 B3 P: LS Wl P LS
mash  Yeast(g) 12 12 12 12 12 12
Add water( £) 4.5 4.5 4.5 4.5 4.5 4.5

The 2nd mash after fermentation on 3 days at 25C

BR%(kg) 7 7 7 7 7 7
2nd  Reform yeast(g) 70 70 70 70 70 70
mash  Traditional yeast(g) 350 350 350 350 350 350
Add water( {) 10.5 10.5 10.5 10.5 10.5 10.5

Y AFC : Alcohol filter cake, 2 R: Rice, 3 P: Phellinus linteus, Y B: Barley, W ‘Wheat, 9 BR: Brown rice.
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Table 2. Microorganisms tested for antimicrobial activity
of Jubak extract

. . . Incubation
Microorganisms Medium
temperature
Gram Bacillus subtilis KACC 10111 NB”  37C

(1) Staphylococcus aureus KACC 10768  NB 37C

Gram Pseudomonas aeruginosa KACC 10185 NB 37C
(—) Escherichia coli KACC 10005 NB 37C
Y NB: Nutrient broth.

(—)= Agste] @5 2% nutrient brothof] At) vjgFste] 4
Holl AHgHsth Fed AH-2 NA FahfA]of] 0.4% soft
agarol| Al 1%E HEdto] 33+l B2 paper disc
(¢ 8 mm, Whatman)Z A}g-3}o] e A|&E 20, 40, 60 ppm
H7Fste] 37CollA] 24X7F B2t viFst &, FAH clear zone
() .2 FEYS v LT
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G E S DT

Egtollof| FuF 2EE-S 200 ppm H718le] 60CR HH-g-A]
71W A 24A|7Fatch TBA valueE 243514t} Control 3
23} 34 FAAIS WohetA) ke AL AHESIAT, of
T= B8 FABHAIE A71ste] ARSIt TBAZE 742 |t
SN 2 mle} 74 6 mE Y31 7.2% butylated hydroxyanisole
(BHA) 50 10Z 7}8) Ae}el S ojAsta 2 Asksieleh #4
3 ¥h3-9H 1 meo]] TBA/TCA €4 2 miE F7Fet 5, 90Co
A 158 Bt BREAIR AL, BH FR T 108 T ¥4t
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7. SOD RAFEM(Superoxide Dismutase-like Activity)
SOD §-AFEA]-2 Marklund & Marklund(1974)2] =M of wh
2} ISR (0) 2 ABHA7 = B FUliSh= pyrogallol

JAlsh 9l SOD Aty At 301
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Table 3. Antimicrobial activity of alcohol filter cake

Inhibition zone

Extract Conc.
Sample B. subtilis Staph. aureus P. aeruginosa E. coli

solvent (ppm)
KACC 10111 KACC 10768 KACC 10185 KACC 10005
20 ND”
AFCY 1 40
60
20
AFC 2 40
60
20
AFC 3 40
60
20
AFC 4 40
60
20
AFC 5 40
60
20
AFC 6 40
60
20
AFC 1 40
60
20
AFC 2 40
60
20
AFC 3 40
60
20
AFC 4 40
60
20
AFC 5 40
60
20
AFC 6 40
60
Y AFC: Alcohol filter cake, ? ND: Not detected, 0: none, +: 8~10 mm, ++ 11~14 mm, ++ 15 mn ©]%.
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2. Thiobarbituric Acid(TBA)7t2| =X Za}

FHF 2259 g4 9 Et-OH & w& FAste axt
AEs}7) Yste] BHA|, HeFR], DHA| 21 A
A ZR) e} HFAA PAbE FARES] Abst oA adtE
Edt7] $Jste] Zzke] BAES d4eot EtOHE ©]§3}
FE319th g9 EtOHZE 353 325 200 ppme
Y Eg E3E HA7FetY 60CE AA3FHA 244 7katch
TBAZ}FE &5t o, 272+ BHAZ v|wstgch 1
A3, Fig 20|14 Bz upe} o] Zkzhe] et AAghAl 2.4

07 r

UV 532nm

Reaction Time(days)

—a—-AFCW1 —5—AFC W3 ——AFC W5 —o—AFCE1 —a—AFCE3
—A—AFCE5 ——BHT

Fig. 2. 2-Thiobarbituric acid value of oil emulsion containing
alcohol filter cake extracts with hot water and ethanol
during storage at 60 C.

B : AFC WI : Water extracts of AFC 1 (Rice kojit+
Phellinus linteus koji)

[J : AFC W3 : Water extracts of AFC 3 (Barley koji+
Phellinus linteus koji)

@ : AFC W5 : Water extracts of AFC 5 (Wheat koji+
Phellinus linteus koji)

<> : AFC E1 : Ethanol extracts of AFC 1 (Rice koji+
Phellinus linteus koji)

A : AFC E3 : Ethanol extracts of AFC 3 (Barley koji+
Phellinus linteus koji)

A : AFC ES : Ethanol extracts of AFC 5 (Wheat koji+
Phellinus linteus koji)

—o— Control
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Sz
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SOD §AFEHY ft 303
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4. Superoxide Dismutase(SOD) FAIEIM =F

SOD(superoxide dismutase)= A3 WolA O (superoxide)
9] Ao stz Aao|H, A HollA APH 2 Ak
= AdollA AstE ZoflE 25t HER oY A4S
AA8t7] ¢18ll SOD FAFRH & Ad 25 FHbolA &M
stk A5-E s = ATk Superoxideo]] thEt 4tah oA 2
&S gotR7] A8l superoxide?t WHg-5te] ZAHEAS W

Table 4. Scavenging effect of alcohol filter cake extracts with hot water and ethanol against DPPH radicals (Unit: %)
AFC" 1 AFC 2 AFC 3 AFC 4 AFC 5 AFC 6
Water extract 81.86 85.19 87.23 84.96 89.62 86.08
Ethanol extract 86.15 83.39 87.87 83.51 88.39 87.49

Y AFC: Alcohol filter cake.
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Fig. 3. Effect of alcohol filter cake on the auto oxidation
of pyrogallol.
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