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Table 1. The basic functional actions of spices and herbs™?

) spices and herbs
actions

antioxidative| clove, thyme, sage, rosemary, allspice, cinnamon,

action oregano, ginger, mace, wasabi

antibacterial| cinnamon, clove, rosemary, thyme, wasabi, allspice,

action sage, pepper

pharmacological| clove, ginger, garlic, cinnamon, rosemary

action

fragr an t| allspice, anise, basil, cumin, cinnamon, cardamon,

action fennel, mace, marjoram, nutmeg, peppermint, tarragon

m a s k 1 n g| bay, caraway, clove, coriander, garlic, onion, rosemary,

action sage, thyme

hottastin g| black pepper, ginger, mustard, red pepper, japanese pepper,

action wasabi

. . paprika, safran, turmeric
coloring action

"The Science of Spices and Herbss Sun-Jin Publishing Co
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2. 1l F Y o] (Wasabia japonica Mastum)

aFYol= AT &t s34 WA AEZ A v AAF
¢l Wasabia koreana Nakai®} dEo] 4F2]Ql Wasabia japonica Mastum,<

87
oo paEg

o] © 2 Horse radish¢! 3

offt

Fig. 1. Wasabi leaves and roots
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Fig. 3. Preperation of Naraezushi
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Table 2. The kinds of sushi for Yunheesik '°%
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Fig. 5. Hayazushi for a banquet table
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L Yeg ZYndFEyyo Yol 4T 9 WAi(Wideluxe, GR41 -2AT,
Gold Star)ell R ¥#stHA F A3
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Table 3. Physicochemical characteristics of soybean oil used as a substrate

in this study

Acid value 0.03
Peroxide value(meq/kg.oil) 0.2

lodine value 119.2
Conjugated diene value 0.47
Refractive index(25TC) 0.917
Lovibond color(133.4mm cell) Y 45 R 0.5
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Table 4. Operation conditions for Gas Chromatographic analysis of fatty

acid composition

Gas chromatography
Instrument .
5890 Series II plus, Hewlett—-Packard
Column 6ft/2mm 1.d., glass
) Acid-washed and silanixed diat. 10% DEGS on
Packing
100-120 mesh chromosorb WHP
Carrier gas Helium
Initial temp. 170C
Initial time 0.5min
Initial rate 2.5C/min
Final temp. 225T
Final time 3.0min
Split ratio 25:1

27



Table 5. Fatty acids compositions of soybean oil determined by Gas

Chromatography

Fatty acids Contents(%)
C14:0 0.10
C16:0 10.73
C18:0 4.38
C18:1 22.58
C18:2 55.51
C18:3 6.70

28



AFdol ZF FEE Ao dI dAsEAE S8l 1 HAEE A

719 dxtstAl 5 TBHQ, BHTSF a-Tocopherol ( Kanto
Chemical Co., Japan )& A}&3ldt. FFd AFE3d &ulQl  ethanol,
methanol, hexane, acetic acid, chloroform® &4F3}8 ZHo] Al&¥ BE A

ok
=

rlo

7z 55 AlokE AFESES T
Column chromatography-& packing material Sepabeads SP-850% A&

3t 2™  molecular sieve column chromatography% packing material<

Sephadex LH-20(Pharmacia)& A}-& 3} o).

4) &5

st E S A5y 98] ¥ FAt Staphylococcus aureus, Bacillus
cereus®t 1% SAitSalmonella typhimurium, Escheria. coli, Listeria
monocytogeness  wwrol A3 T Paper  disc=  ADVANTEC
8mm(Toyo Roshi Kaisha, Japan)E, Bl A+ tryptic soybean broth®} tryptic
soybean agar(Difuco)E A}-& 3} t}.
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3). AFeld ¥4 FF 274

Fgole] RAAAE BHe AFFA U mAGRYE Adgel wet A
Aot =, AR 1ge Aske] A4 20 ml Fhete] 27 We erE 7}

1-2% A5 ° 7Hd F ekl FRFE sbete] 20 miE Agstel BAE
AR g 7 R4 RHe §E A% Eehzv BRgEd]

(ICP-MS, ICPM-8500, SHIMADZU, JAPAN)Z o|&3lo] Ao HA

Z71L Table 63 7kt

Table 6. Mass Spectrophotpmeter operating Conditions for of minerals

RF Power @ 1.2KW

Nebulizer flow(Ar) : 1.05 #/min
Auxiliary gas flow(Ar) : 1.5 #/min
Coolant gas flow(Ar) : 7 #/min
Torch : Demountable

Nebulizer : Concentric type
Interface cones : Platinum

Spray chamber : Cychronic type
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@D Sepabeads SP-850 column chromatography

aFPol £8S 59 (V/W)e] n-hexaneo = 33] wb&E &4 Al 5 =Xt
A& 200g°] 75%(v/v) o€t 2LE 7}8}¢] sonicator(Bransonic 5510R-DTH,
USAE 30124 33 FE=AZ F oAfstar o] of#AS Rotary vacuum

water bath B-480)dl A 7 ¢t&53to] o &&
1€ o]&3lod 18,800xg, 156% YAl st

evaporater(Buchirotovapor R114

N

of AAYE FEES LEANEE
e A=
SP-850 A& €9l
ANAY. &% columne 9, o7 =4S Molisch ¥F-$ 2 Ninhydrin¥k-$-9]
Aol 2 w7z gol24E F%F 10ml/15mine] £E=2 A A3ATE o] o A
]

N

F s HF. 25x700mm =271 2] open glass column®l Sepabeads
<

T2 HYIFA7 3 F%F 10mL/15ming == I3

[

o
.

Far

ol

&=A1Z F 30T olstoll A s
K

=
2 ANz PUdHE @ FEES YFuRGUA ARG
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Wasabi powder(200g)

\L added 75% EtOH 2L
homogenizeing(8,000rpm, 10min,107C)

Filtrate

i/ concentrated by evaporation below 30T
centrifuging(18,800Xg for 15 min, 5C)

Supernatant

put on a column packed(with Sepabeads SP-850)
\L column washing (10 mL/min)

Lnegative Ninhydrin and Molisch's reaction

Polyphenol fractions eluate

\L 75% EtOH
500ml

Evaporatate

l

Freeze drying

Fig. 11. Preparation of polyphenol extracts separated from Wasabi
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Z Z79% %S Folin-Denis'” S wdste] 2Asgcr. n5:Yol >
=% Al® btmLel| FolinAl¢F tmLE 713t 38 F 10% sodium carbonate

g ol 30TAM 1A BAA e 700 nmel el FREES FHog

5mL &
o gzt EAE A A 28 Abe59 3 vlg (+)-cateching A3}
T AFFACEZREH A T Eds IFS FAA
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6) AAF %S5 ZAH(Electron donating ability : EDA)

Pﬂ

AAgds S4E Williams'o] B9& AP ste] AH&stA

Z% ImLel 1x10 "M DPPH(a,a-diphenyl-B-picryl hydrazyl)$ <} 2mLE
1023 A& & 308 &<t #HA3 v 526nmellA FHE=E S5

EDA(%) = (1-A/B)x100

A AR AT FHE
B: AR $ANEY FHE
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7) ot2Md 2AFE 53

o].zel}\

-

n2

A 2ge Katose W'Wez =43¢t ImM NaNO, &

a
2mLel A& &9 1

mLE 7}5til IN HCIZ pHE 128 24 & SHFE
Abg kel Wb 10mLE Skt o s 37TelAl 1A WA F 7

g ImLE FH3te] 2% %489 5mL, GrissAleF 04mLE 7Fet & g3}
of A& 15&3F WA F 520 nmol A FFEE S5t JFESE oA
ES

S =G Y. Q2T GrissAloF Al /755 7Fste] A5 A
N©g) = (1 --4=C ) x 100

Lol Ay A7
© 1 mM NaNOy& ool A% d7hate] 1412 3 4%

1 mM NaNO.,& o F34=

o W = Z

L ARAA G FHE
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8) AEABA Z FEE9 %

ot

H ks & 3

Ay

"

AFYol ZYHEFEES 9 F ethanolo] =2A 5 0.02%, 0.05%, 0.1%
o
control2 = YA HF2 ethanolttS H7tsk gF+/5 AF&dt. T3 7|& 4t
shA 9} &Atslel S vlwsly] $8te] TBHQ, BHT¥ §-Tocopherols  0.02%
A Z 7rsle] AF-E-SFA T}

olsf ol AxE 7 AR

off

=2 714 FFdd H7}ete] magnetic stirrer® &3 A ZE 0o

ully

& 60£2Col A 30947 AdetHA FHAAkst=E 7}
(peroxide value, POV)¢} & < o] FAF7}H conjugated diene value, CDV)<2] * 3}

2 =43%9. POVE A0.CSM Cd8-53%< o] &3te] meq/kg.oilZ LHEF
yelew  CDVE AOCSM™  Ti  La-64Wel  wa  UV-VIS
Spectrophotometer(Ultrospec 2000, Pharmacia Biotech)E A}F-&3}e] 233nmoll
AN FEEE AT T U5 AR AAtsta
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i 4y~ _(S=B) xNx1000
Peroxide value (meq /kg.oil) = B ;VN -

S Ago A 2HE NaS:0;

B: iz AddA 2uE NasS:0;
N : NapS:039 & &=A4
W

AR A ()

CDV(%) =0.84(*5 — K9

K : absorptivity by acid or ester groups
ester: K= 0.07
acid : K= 0.03

As : absorbance of oil at 233nm

b : cell length (cm)

¢ : oil controlcentration(g/L) of the final
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9) A3 FA3 J I (relative antioxidant effectiveness, RAE) &4t

aFyoe] ZYHAlsFEEe A i st a3E wastr] 9] st
Ahn''"e]  Abgs Wl we Agd skl &% (Relative  antioxidat
effectiveness, RAE)E =39tk ol 714 diF#/9 IHeE717)
100meq/kg oildl = 3t= Al ZH(day)<s - %7]%k(induction period, IP)S.= <]
ojH oz HAS v, control®] FE7ztd tist 7t v FEEC] HtHE

el FRrIzte 2 RE vy Aol ¢s]l RAES Ab=shh
_ IS
RAE==77 100

IC : Induction period of controltrol

IS : Induction period of sample incubated with antioxidant
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10) 3ol e F74 HA

aFYo] FEEo A AME paper disc agar diffusionyPe] o] 5o
o3 ol dHom™ column chromatography® ¥ FE=ES 0.1%,

05%, 1% & == 3 4sle] ALE3stt.

agar, Listeria monocytogenes—Brain heart infusion agar, Staphylococcus
aureus—-Nutrient agar, Bacillus cereus-Nutrient agars AM&3lom Ald &
TR FATES 7 brothel FEste] 37Tl 18A1%F wiFstar 23] o]
T 7 IAHES A4 FaAe 100 =T A
% paper diskE FwF wjx]e] FH] Fa EA

At A8 NS 40N A A S 37T 24-48A 7+ v %&b disk T+
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Table 7. Proximate composition of Wasabi used in this study

contents(%)

components

freezed dry material

raw material

75.64£0.87 10.98%+0.55

moisture

0.56+0.07 0.72%+0.04

crude fat

4.70%£0.10 13.04+1.21

crude protein

1.25%+0.03 4.34%+0.71

crude ash

1.60%0.08 3.61£0.12

crude fiber

7.15%£0.31 15.3+0.35

total sugar
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FAREYE a5del wHe FUAR 24s AFeAd vRdEd

Mn, Zn, Al, Se 5 18%F¢9 HF7]do] ¥ om Caol 376mghl = 7174

sk Mg 281.7, Na 103.25, Fe 5.305, Mn 1.71, Zn
1.27mg% wo. 2 IS YEhllon AgFol ARk Se 0.08, As 0.37, Bi 0.04,

Hir
rlo
i)
ot
tlo
i
o
oy
s
H

Ga 0.61, B 0.87mg% = W& F714Ee] axdold e Ae &

PN
= =271

Table 8. Amounts of minerals in freeze dried Wasabi powder

(mg%)
Minerals | B Al Cr Mn Ni Cu Zn As Se Cd Pb

Amounts | 0.87 [ 1.01 | 0.13 | 1.71 | 0.14 | 0.07 | 1.27 | 0.37 | 0.08

Minerals | Co Ga In Ba Bi Mg Fe Na Ca

5.30103.2
Amounts | 0.03 | 0.61 | 0.12 | 0.47 | 0.04 |281.7 376.0
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2. AFYgol FEE9 F Y= #F
sARzE nFYol B 0% dEE FEES F IZYds FEe

1577.36mg% S eI o] AL B510e] oo r]  :=21(10.98mg/g), A 3k
(10.31mg/g), #19(8.86mg/g)st Yous'?e] dAtea 4 Azxd 2 739

Z s FFol 2465-294.4mg%Ql A xRt 5ol & Foldrh E AY

ofj

k)
M
rlo

W o0 2 Sepabeads SP-850 column chromatography® &2 ¥ &= A
S Byste] A A5 pengRaage FEW = ZE i
1260-1800mg% et A x¥ Y

I
dd A= 4 5 A}

e

[e]

e

o=

(03
I\

Table 9. Total polyphenol amounts in Wasabi extracts

(mg%, dry basis)

Total polyphenol Flavonol tannin

1577.36 285.52
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Fig. 12. Electron donating ability (%) from Wasabi extracts
Toco : Tocopherol
W : Wasabi extracts

BHT :Butylated Hydroxytoluene
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Fig

. 13. Nitrite scavenging effect from Wasabi extracts
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aFYol FEES 01, 05 % 1% FEWRE Salmonella typhimurium,
Escheria. coli, Listeria monocytogenes, Staphylococcus aureus % Bacillus
cereus®l paper disc agar diffusiony &2 FHFA S =A3 Ayt Table 13
oA Hi Ay AUt F A Escheria coli®t ¥4t Bacillus
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Table 10 Antimicrobial activities of Wasabi extracts

on several

microorganisms
Microorganism W-sf extracts
0.1% 0.5% 1%
. . ++ +++ +++
Salmonella typhimurium (=)
] ] ++ ++ +++
Escheria coli (-)
+++ +++ +++
Staphylococcus aureus (+)
) ++ ++ +++
Bacillus cereus (+)
] ] ++ +++ +++
Listeria monocytogenes(—)

- ! no inhibition(~ 8mm)
+  slight inhibition(8-9mm)
++ ! moderate inhibition(10-11mm)
+++ : heavy inhibition(12mm -)
(=) © Gram negative microorganism

(+) : Gram positive microorganism

49



4. AFFro AFASHA 1F Yol FE2E9 I3 &5

o

of FE=° ¥l A FAl I Fiks aIdE F45
lol FEE55 0.02%, 0.05%, 0.1%% v%==2 71dFAQ0 dFfe H7t
ato] 60+2TColA 3047t F2AZsdA 3d A= FHske] HArtstET)
(POV)gt & Ho] ZAZHCDV)E SAHT A3 thadh 2Uuth

A

al

7]

]
ol

1) #rkstEvtel ok Fatsta

BEFEYo|ZEEH dL FEES 0.02%, 0.05%, 01%°] vE2 H7HE oFH
o] 60+2Col A AF717+ 5 POVE W3l Table 103} Fig. 1494 2tk =
g o= 100 meg/kg. oildl =@t 7|3HS FRE7IFFO® ASEAL controld
&2 ER

i
o

FE7zke] e 7 FEEo] HUkE A RFAY FE7
oA #gakst 3= Table 11 7 2 orh.

Table 10914 R+ wke} o] control® Z7] 3¥e] ZitstE7H7F 74
meq/kg. oilo]d Aol A 15 109.1 meqg/kg. oildl ZIFeH a
~tocopherol?} BHTE 7l 5 A% 156¥ 2+2F 108.8meq/kg. oil¥}, 74.2
meg/kg. oild] =gttt 18y TBHQES H7bsk Ao A% 30d0] 5
o] %= 2443 meq/kg. oildll E3sto] ofF vre dAbstEIME UEtdle 1 2
¥} control®] F=7]%Fe 1345¢¢1H Hlste] BHTE H7bgE AS F=7]1¢F

rlo

158142 A= Ao, RAE =3 control& 10022 3 uof BHTE 118% %
A VrEbs T

= 0.02%, 0.05% = 01% H71s 45 A 1544 H4b
6.6 meq/kg. oill, 75.3 meqg/kg. oill ¥ 70.1 meqg/kg. oillZ #
59 o] %o #}2+EE7F7F 100meg/kg. oillo]A =g 3ol olo] W& Fx7|

s
=
ol
0
-
ri
i

50



¥ BHTS of

1
T

a-tocopherol Xt}

-

R

7He 7+7 1548, 1577 2 16.85Y & o]

Ho

51

O 2 UERREH

TBHQ > BHT > W-Sf(0.1) > W-S£(0.05)> W-5S£(0.02) >Tocopherol >
o

oj’gel Aol A 71& FA el o

control

-
R



Table 11. Peroxide values

of the

soybean oil containing of various

antioxidants stored at 60+2C for 30 days
Storage period(days)

Antioxidants

%) 0 3 6 9 12 15 18 21 24 27 30
CON 1.0 | 7.4 | 34.9] 63.9| 91.3 109.1 |170.0 |207.3 |239.0 |278.5 |429.8
TOC(0.02) 1.0 | 6.7 | 27.5] 62.8 | 93.5 |108.8 |166.6 |212.8 |243.6 |289.0 |421.9
BHT(0.02) 1.0 | 3.4 | 18.4| 37.5| 49.7 | 74.2 |157.9|191.1 |202.2 |234.2 |319.5
TBHQ(0.02) | 1.0 | 1.5 1.7 28| 53| 7.41]10.5| 13.6| 164 | 19.3| 24.4
W-sfex(0.02)| 1.0 | 3.8 | 25.0| 50.1 | 57.8 | 76.6 |158.2|173.7|180.2 |221.6 |261.7
W-sfex(0.05)| 1.0 | 3.9 | 24.0| 47.2 | 56.9 | 75.3 |155.1|162.8|171.0{210.4 |239.5
W-sfex(0.1) | 1.0 | 4.0 | 21.0| 47.2 | 56.8 | 70.1 |144.5|161.7 |163.0|{205.0 |217,6
CON : soybean oil without any antioxidants

TOC : a-tocopherol

W-sfex :

column chromatography
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Fig. 14.The changes of Peroxide values of the soybean oil containing of

various antioxidants stored at 60+2C for 30 days
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Table 12. Induction period(IP) and relative antioxidant
effectiveness(RAE) of the soybean oil containing various

antioxidants at 60x2TC 30 days

Antioxidant" % IP(days) RAE
CON - 13.45 100
TOC 0.02 13.31 99
BHT 0.02 15.81 118

TBHQ' 0.02

W-sfex(0.02) 0.02 15.48 115

W-sfex(0.05) 0.05 15.77 117

W-sfex(0.1) 0.10 16.85 125

Y CON : soybean oil without any antioxidants
TOC : a-tocopherol
W-sfex: subfraction of Wasabi ethanol extract by Sepabeads SP-850
column chromatography
[P of TBHQ containing soybean oil was not calculated because of it's

very low POV in 30 days
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Table 13. Conjugated diene values of the soybean oil containing of various

antioxidants stored at 60x2C for 30 days

Storage periods(days)

Antioxidant
(%) 0 3 6 9 12 15 18 21 24 27 30
CON 0.01 |1 0.07 | 0.32 ] 0.69 | 0.78 | 0.96 | 3.73 | 4.08 | 4.96 | 7.09 |13.10
TOC(0.02) 0.01 1 0.18 | 0.34 | 0.74 | 0.85 | 1.00 | 3.11 | 3.73 | 4.65 | 6.67 | 9.64
BHT(0.02) 0.01]0.12]0.21]0.28 | 0.33 |0.53|1.85|2.11 | 3.07 | 4.94 | 6.78
TBHQ(0.02) | 0.01 | 0.08 | 0.10 | 0.12 | 0.13 | 0.15 | 0.16 | 0.19 | 0.27 | 0.29 | 0.36
W-sfex(0.02)| 0.01 | 0.16 | 0.28 | 0.55 | 0.75 | 0.95 | 2.90 | 3.43 | 4.37 | 6.24 |11.43
W-sfex(0.05)| 0.01 | 0.14 | 0.29 | 0.55 | 0.78 | 0.83 | 2.81 | 3.48 | 4.21 | 5.99 |10.39
W-sfex(0.1) | 0.01 | 0.14 | 0.25 | 0.61 | 0.74 | 0.80 | 2.55 | 3.33 | 4.22 | 5.61 | 8.89

CON : soybean oil without any antioxidants

TOC : a-tocopherol

W-sfex :

column chromatography
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Fig. 15. Conjugated diene values of the soybean oil containing of

various antioxidants stored at 60£2°C for 30 days
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Table 14. Total counts of halibut sashimi added each

concentration of the Wasabi extracts during storaged

at 20£1°C
(CFU/g)
period(min)
Samples
0 20 40 60

CON 1.64x10° 1.71x10° 1.91x10° 2.67x10°
HW-0.1 1.63x10° 1.70x10° 1.81x10° 2.07x10°
HW-0.5 1.62x10° 1.68x10° 1.79x10° 1.96x10°
HW-1 1.64x10° 1.68x10° 1.75x10° 1.93%10°

CON : none added wasabi extract

HW-0.1 : Halibut sashimi added 0.1% wasabi extract
HW-0.5 : Halibut sashimi added 0.5% wasabi extract
HW-1 : Halibut sashimi added 1% wasabi extract
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Fig. 16. The change in total microbial counts of halibut sashimi added

each concentration of the Wasabi extract during storaged at

20£17T

CON : none added wasabi extract

HW-0.1 : Halibut sashimi added 0.1% wasabi extract
HW-0.5 : Halibut sashimi added 0.5% wasabi extract
HW-1 : Halibut sashimi added 1% wasabi extract
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Table 15. Total microbial counts of salmon sashimi added each
concentration of the Wasabi extract during

storaged at 20x17T

(CFU/g)
period(min)
0 20 40 60
CON 1.61x10° 1.93x10° 2.24x10° 3.42x10°
SW-0.1 1.62x10° 1.83x10° 2.05x10° 3.25%10°
SW-0.5 1.62x10° 1.80%10° 2.03x10° 3.21x10°
SW-1 1.61x10° 1.76x10° 2.00%x10’ 3.08x10°

CON : none added wasabi extract
SW-0.1 : salmon sashimi added 0.1% wasabi extract
SW-0.5 : salmon sashimi added 0.5% wasabi extract

SW-1 : salmon sashimi added 1% wasabi extract
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—e— CON
—=— SW-0.1
ar SW-0.5
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0 20 40 60  (min)

Fig. 17. The change in total microbial counts of salmon sashimi

added each concentration of the Wasabi extract

storaged at 20%x1T

CON : none added wasabi extract
SW-0.1 : salmon sashimi added 0.1% wasabi extract
SW-0.5 : salmon sashimi added 0.5% wasabi extract

SW-1 ! salmon sashimi added 1% wasabi extract
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Table 16. Coliform bacteria counts of halibut sashimi added each

concentration of the Wasabi extract during storaged

at 20£1TC
(CFU/cr)
storag period(min)

Samples

0 20 40 60
CON 1.43 2.17 5.70 6.57
HW-0.1 1.30 1.96 3.67 3.70
HW-0.5 1.33 1.70 2.57 2.93
HW-1 1.30 1.47 1.93 2.48

65



10
—e—CON
—— HW-0.1
8 r HW-0.5
HW-1
S
=
2
)
L
o 4t
2 -
LA
O 1 1 1
0 20 40 60 (min)

Fig. 18. The change in coliform bacteria counts of halibut sashimi
added each concentration of the Wasabi extract during

storaged at 20£17TC
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Table 17. Coliform bacteria counts of salmon sashimi added each

concentration of the Wasabi extract during storage at

20+17C
(CFU/cr)
storage period(min)
Samples
0 20 40 60

CON 0.87 3.70 5.53 9.60
SW-0.1 0.80 2.43 3.90 5.97
SW-0.5 0.90 2.40 3.57 5.13
SW-1 0.73 1.90 2.93 4.43
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Fig. 19. The change in coliform bacteria counts of salmon sashimi
added each concentration of the Wasabi extract during

storaged at 20x1TC
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= © 83 BHT9 = fFAEAY 38]8 =& ¢hs Hol7|k sl =3
htAl sl A o] EDAx 75-80% W] oAtk Aol Hla) aFdo] FEHE9

EDAZA 2 433 %3 Ads & + AU

o

2) mFYol FEE] 01%, 0.05%, 0.02%9] obdAH 275 pHL29| HH&
% Qo) A75.25%, 71.22%, 50.14%°1%1 .7, pHT.001 A& 51.86%, 44.25%, 35.67%
LRI mebd ubggele] pHYE A A9 ASEE 2ALES folHo

o
2 F7bete AL mol Aol S A2 AT + Atk

it

70



3) aAFo] FEEFO FHEHL FEES 01%, 05% HE 1% sEEH=E
Salmonella typhimurium, Escheria. coli, Listeria monocytogenes, Staphylococcus
aureus R Bacillus cereus®l| @& SAHI A1} BE v =& vy

S HoFQow 1%9 FEoAE 12mm |49 clear zoneS FAs At E

1) axde] FEES 7ol 0.02%, 0.05% R 01%E H7Fs 45 A% 15
7

ol thd  a-tocopherol?} BHTE 7}e tiFfeo 4%

108.8meq/kg. oil?}, 74.2 meq/kg. oilo]RQ3i  TBHQY 4%+ A% 30¥€d=
24.43 meq/kg. oiloll & 3}3}A ol WE FLEV|o R Eu uFYo] F=
29 A E7 e w2 a3t E 9= a-tocopherol R U =31 BHTS t53sf
Fom olys FYE FEE ¥

ol Fe] Aol 71d FA I nFPo] FEE AWl FAkst Zike
TBHQ > BHT > W-Sf(0.1) > W-Sf(0.05)> W-Sf

o % UERT

2) aFol FEEe MR TRl sdoleatrts 2714 001%F=2,
CON, TOC, BHT, TBHQ+= 15¥ 0.96%, 1.0%, 0.53%, 0.15%% 30¥ 13.1%,
9.64%, 6.78%, 0.36%°] W3tE HAT. aFYol FE=2 0.02%, 0.05%, 0.1%+=
z7] 0.01%°1 A 159 0.95%, 0.83%, 0.8% = 309 11.43%, 10.39%, 8.89%°] W



sb2 WY oA TOC, BHT® &4 Wa7ks A4S YEblt o 7]¢dlA

nFyole fAo] ta P EIE $5H Aow FAHTh
5. mFWolFEEe] YA e & YA

1) aFYe] FE59 A3 (Fo], Aol dig & MAEA 294 e
2okt ol (Halibut)3 ol A At Z7]9 1.64x10°CFU/gol o1t 608 3o
= oxT, 01%, 05% 2 1% H7belA 72 2

1.93x10° 2 & nFYo] Hrbswrt =555 e Aol dith

¢1o](Salmon) 8ol A 2] A= A Lo 1.61x10°CFU/gol e 60% Fol=
ZT, 01%, 05% 2 1% H7b ol Al ZhzE 3.42x10°, 3.25x10° 321x10° 2 3.08x10°

2
om Hol nFYol ANFET BS4E e AFor yehyth

67x10°, 2.07x10° 196x10° 2

2) Folss} dojslel A R HEFel thFTse] WakE the3 Lskch
Folgle] g Z7lel 143CFU/em® o1l o 602 Fo diz, 0.1%,

05% % 1%l z+zt 657CFU/cm’, 3.70CFU/cm®, 2.93CFU/cm®, 2.48CFU/cm’

2 gEz2TRg uFdo] AUt vE/ BEFE A fgass A B
Aolgo = Z7]0l 0.87CFU/em’ ol A o] 605 F o oz, 0.1%, 05% %
1% 41 z+2+ 9.60CFU/cm’, 597CFU/cm’ 5.13CFU/cm’ 4.43CFU/cm” %7151}

3ol Artel o WIS FrHEe] gastgm, 1 TS A7 FEs
¥2 58 2 gastgh AslA WFEFE 20 CFU/aiols2s ZelaA
ore AEW FAWA SAE J1E wrh wonw BT S0,

ojdel Aol FWel FEEe wiFFol e AsH I Salmonella

typhimurium, Escheria. coli, Listeria monocytogenes, Staphylococcus aureus X

Bacillus cereus ©| ™t w8 = Fojg] AojgoA o sk & nlAY

4 wol WA ol fel UF AFHA B AFT F Avkw ARH,
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Abstract

A study on the antioxidative and antimicrobial activities of

Wasabi(Wasabia koreana, cruciferae) extracts

Cho, Yoon Joon
Department of Food & Nutrition
Graduate School of

Sungshin women's university

The plant foods we generally intake are including various
antioxidants with the remarkable effect of removing harmful free
radical in the human body. Also, antioxidants are acting as
preservatives for processed foods and instant foods so using
amounts of these are increases upon high demands of various
processed foods.

The determinations of the general characteristics, antioxidative
and antimicrobial activities were carried on the Wasabi(Wasabia
koreana, cruciferae) extracts. Wasabi extracts were made from
freeze dried wasabi extracts using by with 75% ethyl alcohol. And
active components were separated from wasabi extracts using by
Sepabead SP-850 column chromatography, polyphenol amounts,

nitrite scavenging ability, electron donating and antimicrobial



activities were determined for these components. And also the
antimicrobial of the coliform on halibut and salmon sashimi were

determined.

The results were obtained are as follows;

1. The amounts of proximate composition of wasabi
The contents of moisture, crude lipid, protein, ash, cellulose and
total sugar in raw wasabi(Wasabia koreana) were shown as 75.64%,
0.56%, 4.70%, 1.25%, 1.60% and 7.15%, respectively. But in the
freeze dried wasabi, each contents was 10.98%, 0.72%, 13.34%,
4.34%, 3.61% and 15.3%. Therefore the contents of protein, ash
cellulose and total sugar in the freeze dried wasabi were shown to
be higher two times than those of raw wasabi .
Also 18 kinds of minerals were detected in the freeze dried
wasabi, among these minerals, Ca contents was the highest as
376mg%, and the contents of Mg, Na, Fe were 281.7mg%,

103.25mg%, respectively.

2. The amounts of total polyphenols
Total polyphenol and flavanol type tannin in the freeze dried
wasabi were determined wusing by Sepabead SP-850 column
chromatography, the amounts of these were 1577.36mg% and
285.52mg%, respectively. Especially the amounts of total polyphenol

were considerably high comparing to those of green tea(10.98mg%),



clove(10.31mg%) and cinnamon(8.86mg%).

3. The functionality of wasabi extracts

1) The EDAC(electron donating ability) of Wasabia koreana(W-Sf)
extracts showed that the EDAs by their concentrations of 0.1%,
0.05% and 0.02% were in the order of 99.27%, 94.26% and 74.33%,
respectively. The EDA of 0.05% and 0.1% of W-Sf extracts were
shown high or same value comparing with those of «
-tocopherol(90.2%) and BHT(95.2%). Comparing with EDA activity of
the Baikji(Angelica dahurica as oriental medical material), the EDA

activity of W-Sf extracts can be said to be considerably excellent.

2) The nitrite scavenging ability by 0.1%, 0.05% and 0.02% W-Sf
extracts were measured as 75.25%, 71.22% and 59.14% pH1.2 and
51.86%, 44.25% and 35.67% under pH7.0. Thus it was confirmed that
the nitrite scavenging ability of W-Sf extracts had stronger upon

lower acidifying condition.

3) The antimicrobial activity of 0.1%, 0.5% and 1% of W-Sf
extracts against Salmonella typhimurium, FEscheria. coli, Listeria
monocytogenes, Staphylococcus aureus and Bacillus cereus showed
that all the concentrations exhibited a high level of antimicrobial
activity. The antimicrobial activity of W-Sf extracts 1% was fored a

clear zone of 12mm or more.



4. Wasabi extract's antioxidation

1) After adding wasabi extract to soybean oil by 0.02%, 0.05%,
and 0.1% they were saved for fifteen days. The peroxides ratio came
out as 76.6 meg/kg oill, 75.3 meg/kg oill, and 70.1 meg/kg oill for
each test station. Theinducement times were 15.48, 15.77, and 16.85
days. In the case of a—-tocopherol and BHT for the soybean oil, after
fifteen days they each had 108.8 meg/kg oil and 74.2 meg/kg oil. And
in the case of TBHQ after 30 days, it only had 24.43 meg/kg oil.
According to these inducement time test, the wasabi extract has
higher antioxidation effect than a-tocopherol and equal with BHT, and
these phenomenon gets stronger as the concentration of wasabi
extract gets higher.

As the result, antioxidation effect of wasabi extract is in the order
of TBHQ > BHT > W-Sf(0.1) > W-Sf(0.05)> W-Sf(0.02) >Tocopherol

> control.

2) Wasabi extract added soybean oil's conjugated diene acid value
was initially 0.01% extract; on day 15 CON, TOC, BHT, and TBHQ
had wvalues of 0.96%, 1.0%, 0.53%, 0.15%; on day 30 they were
changed to 13.1%, 9.64%, 6.78%, 0.36%. The wasabi extract initially
were 0.02%, 0.05%, 0.1%; on day 15 they were 0.95%, 0.83%, 0.8%,
and on day 30 they were changed to 11.43%, 10.39%, 8.89%. It had
almost same activity as TOC and BHT. Here, we could conclude that

wasabi extract had high ability in antioxidation effect for preservation.

5. Wasabi extract's anti—bacterial on sliced raw fish.

1) Wasabi extract's effect on anti-baterial on sliced raw fish
(Halibut, Salmon) are described below.

The initial bacteria count for Halibut was 16.6 x 103CFU/g.
However, after 60 minutes for each controlled value of 0.1%, 0.5%,
and 1% the dependent variables had each value of 2.67X103,
2.07x103, 196%X103, and 1.93%X103. Higher concentration of wasabi

extracts lead to lower values.



The initial bacteria count for Salmon was 1.61x103CFU/g.
However, after 60 minutes for each controlled value of 0.1%, 0.5%,
and 1% the dependent variables had each value of 3.42X103,
3.25%X103, 3.21X103, and 3.08X103. Higher concentration of wasabi

extracts lead to lower values.

2) For Halibut and Salmon, changes in the number of colon bacillus

(putrefactive bacteria) are stated below.

Initial number of colon bacillus for Halibut was 1.43CFU/cm2.
However, after 60 minutes for each controlled value of 0.1%, 0.5%,
and 1%the dependent variables had each value of 6.57CFU/cm2,
3.70CFU/cm2, 2.93CFU/cm2, and 2.48CFU/cm2. Higher concentration
of wasabi extracts lead to lower values.

For Salmon raw fish, the initial value was 0.87CFU/cm2. However,
after 60 minutes for each controlled value of 0.1%, 0.5%, and 1% the
dependent variables had each value of 9.60CFU/cm2, 5.97CFU/cm2,
5.13CFU/cm2, and 4.43CFU/cm2. With the addition of wasabi extract
helped to lower the values, and also higher concentration of wasabi
extractslead to lower values. Final number of colon bacillus was only
20 CFU/cm2 which is very low level for the food that has not been
cooked.

As the result, wasabi extract has great antioxidation effect and
antibiotic effect against Salmonella typhimurium, Escheria. coli,
Listeria monocytogenes, Staphylococcus aureus, andBacillus cereus.
Also, as tested with Halibut and Salmon, wasabi extract has great
protection ability against colon bacillus. Therefore, use of wasabi

extract 1s strongly recommended for fresh fishes.
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