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Abstract

The purpose of this study was to investigate the tyrosinase, xanthine oxidase, angiotensin converting enzyme

(ACE) inhibitory effects, and nitrite scavenging abilities of Jubak (alcohol filter cake,

AFC) hot water and ethanol

extracts. Tyrosinase inhibitory effects of Jubak hot water and ethanol extracts were above 85%. Nitrite scaveng—
ing ability was higher at pH 1.2 than at pH 4.2 and 6.0. Nitrite scavenging abilities of water and ethanol extracts
were above 90% at pH 1.2. Xanthine oxidase inhibitory effect of Jubak hot water and ethanol extracts showed

a lower, and the effect did not different by hot water and ethanol. ACE inhibitory

effects of Jubak hot water

and ethanol extracts were approximately 43~53% and 36~47%, respectively. Overall, our results indicate that
Jubak hot water and ethanol extracts may have tyrosinase and ACE inhibitory effects and nitrite scavenging
ability, but no xanthine oxidase inhibitory effect. Therefore, Jubak has potential as a cosmetic raw material.

Additionally, Jubak could be used as a food additive.
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’ materials (rice, barley, wheat) ‘
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’ soaking (4~12 hr) ‘
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’ dehydration (1~2 hr) ‘
!

’ steaming ‘
I

’ cooling ‘
I

’ innoculation (0.1~0.25%) ‘
I

| cultivation (42 hr, 38~40°C ) |
!

’ koji (50°C, drying oven) ‘

Fig. 1. Flow diagram for production of grain Kkoji.

No. 2, Whatman International Ltd., Springfield Mill, Maid-

stone, England)3dF 3 evaporatorZ o]-&3te] 549 &)

—?%% o 247} &% volume©] 1/5(400 mL)=} 1/9(200 mL)
FEste AHESHATH

Tyrosinase Mslls =&

Tyrosinase 84 Adls AL =& v|g] 243 37°C
F%9 0.2 M potassium phosphate buffer(pH 6.5) 2.3 mL,
2 mM L-tyrosine solution 0.4 mL 2 F& A8 £ 0.2
mL9] &3] mushroom tyrosinase(220 unit/mL, Sigma
hemical Co., St. Louis, MO, USA) 0.1 mLE #7}3sls] 37°C
oA 2087 wHs-A17]1 k- UV spectrometer(UV 1600 PC,

Shimadzu, Tokyo, Japan)& 470 nmoA EFEE =%
AT g4 gl ZF/4 01 mLE

=%
Yrhetel FHE
23 M), FF AT £ A FFRFE 02
hste] FHE ZO2 FHsel Bl Ao o) A
st
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oo o o

A 200 goll 70% ethanol 2 LE 7}38 A Lo A 2447 e A—B
\ gl 7hered 2&el M 244 Inhibition effect (%)=(1— ———=——)x100
AN A g5319oH, g53 FE25S 9 ZH(Whatman C
Table 1. Mixing ratio of the experimental alcohol fermentation
Source AFCY 1 AFC 2 AFC 3 AFC 4 AFC 5 AFC 6
Koji (kg) R”:3 R:15 BY:3 B:15 w3 W:l5
Ist P:15 P":15 P:15
mash Yeast (g) 12 12 12 12 12 12
Add water (L) 45 45 45 45 45 45
The 2nd mash after fermentation on 3 days at 25°C
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 (L) 105 105 105 105 105 105
YAFC: alcohol filter cake. ?R: rice. ¥B: barley. Yp: Phellinus linteus. ®W: wheat. “BR: brown rice.
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OFEIMA A5 &F Angiotensin-— | converting enzyme(ACE) inhibition
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Xanthine oxidase Malls &8

Xanthine oxidase &4 A3 =742 Marcocci 5(12)9]
o) o3& =331tk 0.1 M potassium phosphate buf-
fer(pH 7.5)° xanthine 2 mM< =<1 712 1 mLol 0.04
unit xanthine oxidaseE 0.1 mL 7}t & £94-2 0.1 mL
E H7bete EFSA T EFHEL 37°Col A 2073t HHgA]
7131 20% trichloroacetic acid(TCA) 1 mLE 7}&Fe] Hk-3-
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= Fahanh
A-B
Inhibition effect (%6)=(1——=5——)x100
A: 2 mM xanthine &% & A|89 G498 st

of WA Fo FHE

B: AdlA &4 4l DW 01 mLE #7Fshe] Hk-s-A17]
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HEPste] A3 ACE enzymeS rabbit lung acetone
powder(Sigma L0756) 1 gol 0.1 M sodium borate buf-
fer(pH 8.3) 40 mLE 713t 4°Coll A 315 &<t wHsk A2
10,000 rpmel| A 4°C, 3087 4AIR 3 3 A5 AS micro
tubeol] 1 mLA EF3}] -20°Col] R #3HH A AFE-3FS T}
ACE &42 0.3 M NaCl-0.1 M sodium borate buffer(pH
83)2 <l 125 mM HHL(Hip-Hip-Leu, Sigma 4884) 712
100 pLell A& 10 uLE #7}38lal sodium borate buffer 45
uLE 7}s & 37°Coll A 587 v A1 H Y 587 vkg &
ACE enzyme 150 uL 7Vetar thA) 37°C oA 1A
7F &9 WESAIZ1 3 05 N HCI 250 uyLE #7718l ¥k-8-&
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Table 2. Inhibition of tyrosinase activity of alcoholic filter cake (AFC) extracts by hot water and ethanol solvent (unit: %)
AFCY 1 AFC 2 AFC 3 AFC 4 AFC 5 AFC 6
Water extract 91.12 89.52 93.48 90.52 91.85 89.36
Ethanol extract 89.67 88.57 91.68 88.41 87.25 86.82

DAFC: alcohol filter cake.



1194 wFd - A s -

T ole Hlg T KU1 BAZA citrated] FHF=
53X7F EFIAEY A JET. o] 23 citrate $
o] B]-&3} tyrosinase A&-&0] HIE AAE AL 5 3
o AEFNE 71E T E4F RS FAaA77] Ytk §-
fr71ko] ARE-E T, citrated] & # 2% &
a37F Avkar B a1(14)3R ok 289 citrates =3F

A (15)2 HAA HAE Uit F2 AA(16) Fol
ol At

o
-

og
oo oo Mo T

ox
£
[BE

32
iv)
ol
R
2
Ho
N
>
rlo
o]
E o
i fu lo ¥0 =
o
o o ax
2oy o =
Ho 9 0 o

=2
rr

¥

N
N
2o
rO i
re
-

N
- .
X,
02(:'4,
i
2

[
L
s
2

o |o

B of ox % o2

X8 gy Foorlo i)

o i o 1=

—8-4 rO H ﬂl!
L Lo > O

f do —=

R

o 2 Lo

o 19

o2 0% o o

?3‘ oX, )

_>.*'j i I"->.4-a

ro, ‘h :lFU

o X% off

o 2

> 5 o o

i o =

L

k‘o{r —~L —_ =>4=

:‘_i‘ IU o rlr ofs

o - -

) = g o

N

ol

4 Ay boox oS o

o o
Mog0 mo ff oo pR e (o = @ du o

t}. FHHAFC) H-Ak
pH 1.29} 4.2, 6.001 %
A= Fig. 29} 394

LA (AF

9} ethanol
# o}
S} Rk AFC $E89) 4%
Z|(AFC 246) Eds

Ao = e
53537 7k 7(]-0]7]- g'
At AR 2

nR l'm
=
>

C135)

Hlﬁ_u-umiﬂﬁ
= o

A

¢
e

i TE
fru
i)
o
AU
o
&
(EURY

(=]
X
Lo
RO TR T -

flo >
B o e

Ak B ARG 2re] O A ek A9} che
739-, pH 1.29} 4204 L ZA R 3=

NI

ethanol FZ¢

012 242 W6
100 4
90 i
80
70
60
50
40 4
30

20 4
10
0-

AFC1 AFC 2 AFC 3 AFC 4 AFC 5 AFC6

Nitrite scavenging ability (%)

Water extract treatment

Fig. 2. Nitrite scavenging ability of alcohol filter cake (AFC)
extract by water extract. (£ pH 1.2, B: pH 4.2, [I: pH 6.0.
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Fig. 3. Nitrite scavenging ability of alcohol filter cake (AFC)
extract by ethanol solvent. 5 pH 1.2, E: pH 4.2, [[I: pH 6.0.
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Xanthine oxidase= A A W Fd Al #ost= a4
Z 4] xanthine =+ hypoxanthine® Z ¥ urateE 435}
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dole a4a=2 deix Joh20). ©]H e xanthine oxidase
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A 7}sle] xanthine oxidase A3sj&¥ES AHE Az}
Table 394 H+=8F2} o] xanthine oxidase A 3] & 37}
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oxidase A&lEe 1 mL% 0.1 mg d7} Al 829%9 Asi&S
el o™ 20 mg @71 Aol 924%2] A &3= JE}
ol s=7t E7t845 A3 ad= MM 3] Fskal, A8
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Table 3. Xanthine oxidase inhibitory effect of alcohol filter
cake (AFC) extracts by hot water and ethanol solvent

(unit: %)
Sample Water Ethanol
AFCY 1 ND 26.4
AFC 2 195 21.6
AFC 3 14.8 22.8
AFC 4 16.8 19.7
AFC 5 21.4 20.8
AFC 6 18.6 23.4

DAFC: alcohol filter cake.
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Table 4. ACE inhibitory effect of alcohol filter cake (AFC)
extracts by hot water and ethanol solvent

Inhibition rate (%)

Sample Water ex. Ethanol ex.
AFCY 1 46.35 4352
AFC 2 43.75 39.82
AFC 3 4851 46.37
AFC 4 50.34 45.74
AFC 5 53.24 47.95
AFC 6 46.21 36.25

YAFC: alcohol filter cake.

9] xanthine oxidase A &8-S =219] 79 89.2% ~93.2%,
QF A= 88.8% 1Al TAF= TRT7% (L A3 AR EZE=
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Angiotensin converting enzyme X{ i
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2 -4 vj§ Fod 98-S stk ACEE angio-
tensin I 9l 4] angiotensin 1 & A3l wfA 9 TAo] &
oJsl= @4 o]th Angiotensin 1= A-I $-&A <9} vpx]g}t
Ao Bsl= @A olt} Angiotensisn I A-T &4
o} Agste] W ATHE FHA7| FAAHES &F
AA GEZHEY FEE SIANA ARHoZ Yo &
71E 7HA 2ok el ACE AsE382 ACEY €45 ¢
Aoz n8eHS AHAOE AT 5 YTh23-25).
Angiotensin converting enzyme inhibitore Q4¥FZ o2 11
ot X SAZ gEA Jot o]H A HELS =2 B4
A

th(26). olelg EAH S HAstr] AAsiA &
At BAEQ FHbA] ACE AE4S 713 AE
A

golstua AFstant. 2 A, Fu ¢ FE5E9 A,
RE Ful BAE A 43~53%9) ACE A EHE BHo%
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