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Abstract

Myrosinase from Korean cabbage (Bogdoli} was purified and its enzymatic properties were investigated, Myr-
osinase from the Korean cabbage was purified by DEAE Bio-Gel Sepharose, Concanavalin-A, and Mono-Q
column chromatography and exhibited a 55KD molecular weight with a single band on the gel of SDS-PAGE.
The enzyme was purified about 21-fold compared to its crude enzyme and a specific activity of purified enzyme
was 15,120units /mg. Optimum pH of the myrosinase was 7.0 in both phosphate and Tris-HCl buffer solutions,
the enzyme was stable at pH 6.5~7.0. Optimum temperature of enzyme was 37~38° C. The enzyme activity was
significantly inhibited by Ci#" and Hg*", but enhanced by ascorbic acid, resulting in a maximum activity at 1TmM
ascorbic acid. Among the ascorbic acid analogues, dehydro-ascorbic acid did not affect, whereas others showed
a little effect on the enzyme activity, but less than ascorbic acid itself. Reducing agents such as 2-mercapto-
ethanol and dithiothreitol had no effect on the enzyme activity, but the enzyme activity was enhanced when 2-

mercaptoethanol was mixed with ascorbic acid.
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Table 1. The operating conditions of Fast performance liquid
chromatography (FPLC) for Korean cabbage purifica-

hon

Items Condmom
!nstrument FPLC 500 PLUS
Colurnn Mono-(3 HR 5/5
Eluant 1M KCHin 10mm Tris-HC!, pH 8.0
Flow rate 0.8m!/min
Fraction 0.8ml /tube
Pressure T™M Pa
Detector UV absorbance at 280nm

Chart speed 0.5¢cm/min

acid™ (1438 Wl ste] AFsbsdel. 2 &40 1004,
10mM L-ascorbic acid 100ul, 3.4mM sinigrin 100p 2
60mM <Atk 100pE ket o FR42 HE
a8 Imle 2 st 37°CH A 1082 wheAlzl &
e BollA 5EZF WA XA 500nmell A FEEE &
et o, dzrot FEZE Aol E H42) U4
oz Fhabelgd 2, FA8A T Tunites A7 TR
1nmole] 714 & 7p4- e A7) ke 2 A o) s)slc),

Y 55 &Y
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Rad =hill 2] A (16)of E31e] EA 519} % Brad-
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bovine serum albumin {66.2KD), hen egg atbumin{42.7
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Fig. 1. DEAE Bic-column chromatorgaphy of crude enzyme
from Korean cabbage.
Elution was carried out with a linear gradient(0 to
0.6M) NaCl in T0mm Tris-HCL buffer (gH 7.0).
Column size : 5% 20cm, Flow rate : 5mi/min, Frac-
tion : Smi/tube.
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Fig. 2. Affinity chromalography of DEAE Bio-Gel frac-
tion( 1) on Concanavalin-A sepharose column,
Elution was carried out with 0.25M methyl-a-D-glu-
copyranoside in Concanavalin A-sepharose buffer {pH
7.0)
Column size : 2.5X10cm, Flow rate - 1mi/min, Frac-
tion : 1ml/tubc. n

Fig. 3. Fast performance liguid chromatography of Conc-
anavalin-A sepharose fraction on Mono-Q column,
Elution was carried out with a linear gradient (0w 1.0
M) NaCl in 10mm Tris-HCl buffer (pH 8.0}
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Table 2. Purification of myrosinase from Korean cabbage

Towl  Total  Specific  Purific.
protein activity  activity  ation
(mg}  (units) {units/mg) (fold}

Steos Volume
ieps {ml)

Crude extract

400.0 350.0 252,000 720 1

A0~60% . .
100, 280.0 241,00 8¢ 1.2
(NH1:504 00.0 280.0 0 860
Dialysis 1000 2100 235000 1,020 1.3
{DEAE Bio~-Gel

Myrosinase (It 40,0 22.4
Myrosinase (i) 10,0 25.3
Myrosinase (1) 20,0 621

75,200 3,360 4.7
30,240 1,165 1.7
63,000 1,014 1.4

Concanavalin=A

Myrosinase 1.2 2.2 20,160 10,080 14

FPLC (Mono-C) - 5
Myrosinase 0.54 1.1 16,630 15,120 21
X

A A vl myrosinase] EAFER2- 12% SDS-PAGE
gelo Al 7]l Fule] Al vimgt A7 55
KD vpetstel (Fig. 4.

I Ohtsurus} Hata (18)%= A &} (mustard powder)]]
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2 F-IR)E el sty gel filration A 3%, F-A8F 153KD
gl F-14, F-1B = F-IAS} BEAjeF 125KD9) F-IBS &
alsted 2w, SOS-PAGE A3, B-xbaF 40K0<] F-TA, F-
1B 2 F-IIAS} 2212 30KDQ) F-IIBE galsted 2k7) 4
A8 subunity) g B RET} Bjorkman} Janson (10}
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Fig. 4. Calibration curve typically obtained with proteins
from the MW-SDS Kit (12% gels).

H2-2]s)el = gel filtration A3}, EA18E2 151KDEA]
2709] subunit(62KD)ME B8t e}, Lonnerdal#} Jan-
son {1208 B A MW (Brassica rapus L)NA 3712} isoenz-
ymeg el sle] Eaiek 135KDEM 2749 subunit{65
KD B.asbsd.2n, Tani B (1992 Entrobacter cloacae
4] myrosinases- #-=isled gel filtrationdr H 3}, F7}
2 61KD% - Rmshdr). Ohtsuru % 201 Aspergil-
lus niger g Asp. sydowiol A myrosinase& #-2) 8hed el
filtration 7@k, Zhate] ExlekE 90KD ¥ 120kDU &
Harshgdch k2 myrosinase o] 8} 7o) Bxjake] tiE

A& By A ne Aol el Ao A E
A& pH X pH AFEA
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HC #3-he] pH 7.0604] 23 & Jehlgdas], o]9
2L AAE ERR ALY E Tis-HCO $gH o
pH 3.0~11.0 7t=] #HEA1A 3 myrosinaseg) pH b
BAAE FZAY A pH 6.5~7.0:04 7 Al S
ebf ol o} {Fig. 5).
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myrosinase 3% pHe: 6.5~7.0, pH eA3 A& 7.0¢) ek
23Ehe] 2w, Tani 511908 Entrobacter cloacae?] my-
rosinase A pHE 6.8~7.0, pH P AL 5.0~7.0018
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Ralative activity({X)
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Fig. 5. Effect of pH on the activity (®) and stability {0} of
purified myrosinase from Korean cabbage.
% : pH 4.0~6.0 11.0mM acetale buffer}
B i pH 6,0-7.0 (10mM phosphate buifer)
& pH 7.0~11.0 (00mM Tris-HCl buffer}



W2 Myrosinase?] AA W HATAR 24 567

I 2 wEbd el =& 2} o] (221% F myrosinases]] =}
g HA pHE 6.5° ke wxsle]z, Bisrkmam
Lonnerdal {11}-& A=}#12] myrosinase 34 pHy= 4.0~
7.02 SaretA JEigem, o)eigl Hele Wiy
2N 5 Fe, ol &7ts, vk i, & g J)H
S 7113k} B wsledch

& 2

ZF =M 9} 3 myrosinase®] G732 A A
37~38"Cell Al EAdo) 71 A3, 40°C o) AbelME
FAT A2E 2eohFig o).

FF® Ohtsuru®} Kawatani (21)%= Wasabi faponica®]
myrosinase #A &5 37°C, & ek A8 30°C o) &}
2b3 33ty oo, Tani 5 (1942 Entrobacter cloacae
2] myrosinases= 40°C o] 3o A Aol P st cia 2
ki Bjorkmand} Lonnerdal (1) A 214 2} myro-
sinasets 60~65°C 7FAl = BAd o] 2718l o o)Ak
Lol e WAde] Ay Ryetded, 73t o)
(22)%= & myrosinasess 37° CollA & o 2438 vhebu
ks ¥ malsdoh

Foide AF
¥l & myrosinaseol] thk F7] 9 &) 3 3% Table 3+
Helsleh 2, TS, AR 4F 3 UEE e

& daol ished AP el Tk, & A F
S olee Ba S 2A AAGA £ LAY

100
—_
*
z
-
o
P
Y
-
b 50
=
L
£
Py
w
-
]
o

1] 30 40 50 € 0 80
Temperature{'C}

Fig. 6. Effect of temperature on the activity (O) and thermal
stability (®) of the purified myrosinase from Korean
cabbage.
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L& myrosinase B384 24 M aAgdm Lashdn

Ascorbic acide] Bx ¥ analogued gt d¥

Bl &= myrosinasedl] W&} ascorbic acid®) px=w of %
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Table 3. Eifect of inorganic salts on activity of myrosinase
from Korean cabbage

Inorganic salts(mi) Relative activity (%}

Contro! 100
CaCl» 102
CoClz 139
5nCla 101
NiClz 97
MgCli 102
ZnClz 123
CuClz 6
HgCl2 10
KCi 114
NaCl 115
100
x
z
z
E;
H 5C
z T
i ‘ by i
o i 03 3 2 5

Ascaerbic acid comcentration(mi)
Fig. 7. Effect of ascorbic acid concentration on activity of
purified myrosinase from Korean cabbage.
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Table 4. Effect of analogues of ascorbic acid on activation of
myrosinase from Korean cabbage

Analogues {1mM) Relative activity (%)

Nong 13
L-Ascarbic acid 100
Ascorbyl-stearate 27
Ascorbyl-palmitate 28
D-isoascorbic acid 63

Dehydro-ascorbic acid G

Z bl Tsuruo 5-(23)2] ¥ e} B8le] 9] Ao w
Azrgicl. @3 Ohsurugh Hata (24) Wasabi japonica
¥ 2mM ascorbic acidel 4] Hdl &4 el z,
Tani = (1902 Enterobacter ¢loacaed A= A& myrosi-
naseg}E= @] L-ascorbic acidz} myrosinase ZHA44 5 #
#ete) 3w ¥ e ol Henderson®} EcBwen (252 of &
Z52 A AT 4648 ascoribic acid®] <F 8%
B.5kgd 2o, Phelan®} Vaughan (26)2- Sinapis alba L.
of|4] isvenzymeel ohe} L-ascorbic acidg) o] b=
oty 2 e, Bjorkmanz} Lonnerdal (11+2 Sinapis
alba |, & Brassica napusell4] L-ascorbic acide) $-=7}
0.7mmMol & ul myrosinase A o] Hald ot
5~10mM el A BAdel vielhulA] ghgtelm 2 ashyl
2., Ohtsuru?} Hata (27} myrosinases] ™ L-asco-
rbic acid$} active center 241 2] 9 ¥-& » 518} vk

w2 myrosinasee]] ¥ ascorbic acid®] analogues]
B 32 Table 404 B vle} Zbo] 2E analogue
S0} ascorbic acid®} H VA 2} FAj o] Pgre s, de-
hydro-ascorbic acid®] H7}AlE myrosinase?] 341 ¢]
A JehdA] grereh Ohtsurug} Kawatani {2118 Was-
abia japonica myrosinase”} dehydro ascorbic acidey 2]
) 7428 Mal B & ¥ wshgdclh

ZaAe] g

a2 myrosinaseo] W¥ 2 A2 332 Table 59
2+t L-Ascorbic acid®] A S 10022 Roks uwf 2-
mercaptoethanol @ dithiothreiiol 2] H7FA1 w5 myro-
sinase?] FAdel A3 gl Yrebo), ascorbic acide}
2-mercaptoethanolg E& A 72 ascorbic acid 7}

A BTh 238)3 myrosinase ZAde] Fgkow, ascorbic
acid ¢} dithiothreitol & %3 &9 23 ascorbic acid
Hrral B ofzt @A Hebged, o] 2-mercapto-
ethanole} ascorbic acid®] 4H8-3 ¥ Fat= Axlelw
SR E=3

T Ohtsuru2} Kawatani (21)=
2-mercaptoethanol B dithiothreitol-& L-ascorbic acidwt

Wasabi japonicaol| A

Table 5. Effect of reducing reagents on activation of myrosi-
nase from Korean cabbage

Reducing reagents {1mm) Relative activity (%)

L-Ascorbic acid (ASA) 100
2-Mercaptoethanol 0
Dithiothreitol 0
ASA+ Z-Mercaptoethanol 116

ASA+ Dithiothreitol g2

A7letd-& Ao} wlwsle] =% myrosinase o] ¢
Ak Al Vel A ebske ) L-ascorbic acid +2-mer-
captoethanol W L-ascorbic acid + dithiothreitol& &
32 o= myrosinases] Akl #Ado] 258 Fovt
ekzk A vteldel 2 B o ated T Tani S(1902 Ente-
robacrer cloacae®] myrosinases= dithiothreito] & 2-
mercaptoethanol 74 myrosinase$] shAd el L-ascor-
bic acid @r7bAl 2ol 2&]e] Eoivia B aaled on,
Ohtsuru®- Hata (24,281 L-ascorbic acid 4+ 2-mercapt-
cethanol #71A] myrosinase 3HAd o] A Lhelg o)
BA o] Bl A4 functional groupe] Hel wFo)
2tz Bstedch

2 o

& myrosinased- DEAE Bio-Gel, Concanavalin-A
Sepharose & FPLC Mono-(Q Zx& & o] &-3le] 2] g
A st SDS-PACE AFoll4] @relule & gqlslg e
o, A Eae] v 8A x3= 15,120units/mg, A Al =
- oF 218 e oo, SDS-PAGEA el A Exleke 55Dl
v}, ¥l 3 myrosinase2] @A £ A pHE phosphate 2
Tris-HC! Srsgeoll A 7.00]Q2, pH 6.5~7.001 4] #174
obste.en, §4 HA L 37-38°CH alS
myrosinaseot] i3t F71g 8] od 4L 7] 8 & ol
S F FAS v Al sl ascorbic acidd) s
Akl ImMe] o Ho ZA-2 Vel ok Ascorbic
acid analogues! =&k AI2 dehydro-ascorbic acide]]
Palades A g14ien, VA analogueE X ascor-
bic acid BT} AFs) &ade] 9w} w3 myrosinase
o chal AR} o 2 2-mercaptoethanol# dithio-
threitalel] 2} = % A8 JehiA] ehghen o) EE
ascorbic acid & 2-mercaptoethancl 3 §h4] A 7hsid

B4 eyl
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