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Abstract

This study was performed to investigate biological activity and physicochemical changes on gamma irra-
diated dandelion extracts. Hunter color L* and a* values of dandelion extracts increased but b* value
decreased by 20 kGy of irradiation. Effect of 1.1-Diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging
was not changed by irradiation but ferric reducing/antioxidant potential (FRAP) values, an indicator of
antioxidant power, tend to increase by irradiation. Tyrosinase inhibition activity of irradiated dandelion
extracts significantly increased (p<0.05) but xanthine oxidase inhibition activity of irradiated dandelion
extracts decreased. In vitro genotoxicological safety of irradiated dandelion extracts was evaluated using
Salmonella typhimurium (TA98 and TA100). The results indicated that 20 kGy gamma-irradiated dan-
delion extract did not show any mutagenicity. Gamma irradiation on dandelion extracts was useful
method for improvement of color of dandelion extracts and indicated positive effects on physicochemi-

cal characteristics.
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Cobalt-60 7eH4 ZAMA] A (Point source AECL, IR-
79 MDS Nordion International Co. Ltd, Canada)S
olg3te] H2(12+ 1°C)llM 3 833 kGyo] A&
&2 77F 0 ¥ 20 kGy®l & T4 485 3
At} FAlgke] 8ol alanine dosimeter(A|E 5
mm, Bruker, Instruments, Germany)® AH&3}8it}
Dosimeter A]2~81-2 =TA| 912} 7| (IAEA)Y] 17
of &8t EFsIg T ARSI oW, F F54
2ol 3= 2% ol

el 2AF F OB 2RAME BEY 2R FFE
4= 73Ps%7](Rotary vacuum Evaporator N-11,
Tokyo Rikakikai, Co. Ltd., Japan)& ©]-&3}o] -&uj
g AAT F 60°C YEIAN 543, 544
Z7)(SFDSF12, Samwon Co. Ltd., Korea)S ©]&3}
o TAAZS F EAE Az UE a9
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2.2-Diphenyl-1-picryl-hydrazyl (DPPH) 2fC[Z
e &

Us5d F£E2 DPPH &z 47242 Blois
(1958)°] "ol ofste] FA3t 22 E =
AR g HIRARE RIS S9UE 0., 05, 1 mg/mie]
FEE A7 & AE 1 mLo 02 mM DPPH
(Sigma Co. Ltd., USA) &4 1 mLE #H7isisi)
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7! Fol spectrophotometer (UV-1601PC, Shimadsu
Co., JapanyZ ©] &3l 517 nmolA] SHEE =4
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A ARHNT B3R



42 AdaEEEt A 109 A 13 20003 2%)

B : RHTY FHE

Ferric Reducing/Antioxidant Potential (FRAP)
=4

FRAP &%& Benzie®} Strain(1996)2] "hie
Fasje] 2431300t FRAP reagents= 25 mL acetate
buffer(300 mM, pH 3.6)% 37°CollA 7F23$F ¥, 40
mM HClel| &8st 10 mM 2,4,6—Tris(2-pyr1dyl)-s—
triazine (TPTZ, Sigma Chemical Co., USA) 2.5
mL3} 20 mM Ferric chloride hexahydrate (FeCl,
6H,0) 2.5 mL& 71l Ax3I). AlZ2E 0.9 mL
FRAP reagent?l] 0.4 mg/mleZ 343k 7ol =
Ab g HZAE RIEY FE5E 003 mLet F/HT
0.09 mLE ¥& % 37°ColA] 10%-7F whg-A17l 3
593 nmollA &HLE =43} Blankis FRAP
reagent W4 70% ethanols gol 433t ALk
< 0125, 025, 05, 1, 2.5, 5 mMe] §E=F WhE
sto] ZAIFE FeSO,-7H,08] HEkao] st +
Eii=8

Tyrosinase Xoi{Etd X

Tyrosinase 18874 &4 WH-S tyrosinase®] 2t
& Q_’]r A3+ dopachromes Y] o] 2]}
24513 tHMasamoto et al., 1980). AL 2ASH
T o A
mg/mLe2 3A1e MY 04 mLE 10 mM L-34-
dihydroxyphenyl-alanine (L-DOPA, Sigma, St. Louis,
MO, USA)»E< 0.8 mL¥ mushroom tyrosinase
(EC 1. 14. 18. 1) €< (100 unitmL) 0.4 mLE
38 158 B 25°C FeFzelA eIl
475 amolA  spectrophotometer™ &4 5},
dopachrome®] W3IE #sligto® gkaigitt. o] uf
Hz7E WEw F5E i 1720 M sodium
phosphate buffer (pH 6.8)5 AF&3}it}h Blank=
Enzyme tiAlel]l 120 M sodium phosphate buffer
(pH 685 ApEsiion, Blank

tyrosinase 3 WE# FE= 4l 1/20 M sodium
phosphate buffer(pH 6.8)5 AMg-8te] A& 31iv).

Control

Inhibition rate (%) = (1 _3= SB) x 100

C-CB
S : Absorbance of Sample
SB : Absorbance of Sample blank
C : Absorbance of Control
CB : Absorbance of Control Blank

Xanthine oxidase X{s{&4d =X

Xanthine oxidase &4 A3 ZFAHS Stirpe2t
Corte(1969)°] W& st ZA3%Tt 714
2 mM xanthine(Sigma Co. Ltd., St. Louis, USA)
I §49 0.2 unit xanthine oxidase(EC 1.1.3.22,
0.085unit/mg Solid, Sigma, St. Louis, USAYE 0.1
M potassium phosphate buffer(pH 7.5)l £3)A]A
71843 aAE Az

2 mM xanthine(substrate) 0.4 mLe} 1, 5 2 10
mg/mLO 2 AT Thpd AL B WA YE
g F&E 02 mLE %2 %, 02 unit xanthine
oxidase(EC 1.1.3.22) 02 mLE %o} 37°CelA 15
E7F WS AT, 20% trichloroacetic acid(Junsei
Co. Ltd., Japan) | mLf‘” 7keted WH3-S FAIA AT
Hhg-gole A4l st & MAE uric acid FEFS
292 nmoJ A spectrophotometer= 2743t} o] df,
= 9UEd F&% di4l 01 M potassium
phosphate buffer(pH 7.5) 02 mLS AH&3}S1%,
blank+= xanthine oxidase tH4l4l 0.1 M potassium
phosphate buffer(pH 7.5)& A}£3192™, control
blank= xanthine oxidase % T EH FEE il
0.1 M potassium phosphate buffer(pH 7.5y Z}z}
0.2 mL 4 ARgato], ZAeint Asf &2 ofef ¢
2jof) o5t LT

S-SB

—C_CB)XIOO

Inhibition rate (%) = (1

S : Absorbance of Sample
SB : Absorbance of Sample blank
C : Absorbance of Control
CB : Absorbance of Control Blank

=+ S01H0] Al&l(Ames test)

Ames test= MaronZ} Ames(1983)] ol £3}
of AASHATE Al ARGE 75
tphimurium 1T2E 232 5= S typhimurium
TA98 2 TA1002.8 F=3}erd74 chA A A E] o
A A W B9 RS AP ARgskTh ol
I ARl SRA FRA] e HERE gl
< 9l8f histidine 274 %, UVl W%k A=
(uviB EARY), rfa FAWole] fAefR B R-

= Salmonella

factorol] j@t amp1c1l]m Y tetracycline WA F¢
FAFEE @A & A Foll ARSI /AW

Zo] #¢l¥l 5 E nutrient broth No. 2(Oxoid
Ltd., Hampshire, England)ol 3&3}a] 37°ColA
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200 rpmoZ <} IOA]Z} ZI ek (Vision Scientific
Co., Incheon, Korea)3t 3 Aol AL&35}Ac)

‘_ Mw%oﬂ /\]._9‘5] EHA]. H _,,]§_ L_&ﬁou(sg
fraction)2 MaronZ} Ames(l983)9] Holl me} =
A RAeFNEEEF 225 mg/ml ﬂv, Oriental
Yeast Co., Tokyo, Japan)S +Uste] ARE3MALE,
5%(viv)2l 89 mixture® 471 S9 fractions} A| &
cofactor(Wako Co., Tokyo, Japan)2 A3t ARE-
9 th. S9 mixturel= 0.5 mL/plate® &3,
71 A8 2-amino anthracene(2-AA)Y] =<iHol £
g Felsigltt. O thEREAZ sodium azide(SA,
Sigma-Aldrich Chemie GmbH, Inc., Steinheim,
Germany)w 7ol 83183121, 4-nitroquinoline-
1-oxide(4-NQO)Sigma, St. Louis, USA) % 2-amino
anthracene(2-AA)(Sigma, St. Louis, USA)= SFT
X+ dimethyl sulfoxide(DMSO, Aldrich Chemical
Co., Milwaukee, USA)ell &3alste] 7 A2
EAo] giFo] Alg-siich

EAEAHC] AES ARAA FHEH+S) B 7
#-8(-S)2 = 3} direct plate incorporation “¥HE<
2 siglon, Ad=de 72t v 9 2709 plate
£ ARGt AN &, S nphimurium TT5
nutrient brotholl F 12417} &9t wiksle] o427
(2x107 cells/mLydEhol] o]2%% & wj 0.1 mL,
ANEERHY 45 Fs d9d 00 mL ¥ S9
mixture(*c= 0.2 M Na-phosphate buffer) 0.5 mL
5 EFsle] histidine-broths &-#-%F top agar 2.0
mLel A& % ©]& minimal glucose agarf#]ol] ¥
o] I3MAZ] TR 37°CellA] 48’\}7 bk wiekst jf
l"*'ﬂ%?ﬂ‘[ﬂo] Ha,:_,% lrstith SduiaaS

T 0.1 mLZ 747}0}"10‘11, &
Zar " &-&A SAE, thAt &
A A8 2-AAS 22 0.0 mL ) 7febe] e

oz AT
AR ATE 7 pleRE A HEol

Yl Bz RAA vepglon], Sau
Z

o] el WYL =Auol &
Fe] o) olgolEM FLFYL e AE ¥

SHEA

e AYE 33 whEale] SA4sion, dojd
AIE-L SAS software(SAS, 1986)S ©]&3lo]
AR F T Duncan A S o] &35ty —]’

FoRRE BARIIT Frelee 5

oM eien, 7 Aye) Huagdt ZFEeA

A
(standard errors of the mean)® B3It}
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Table 1S TEY FEEo
AMzmslo|ty, Zabd 2ANE WL value)dt-o
47.09914 88.202 % uEht S| HolAe Ag
geoldh 4= AU, A= (a* value)d] 39 -13.10
oA -0.652, &A= (b* value)d] H-F 74. 5401]/11 -
oldog 7tA4dle 37372 HolxlE Zog uE
Hh(p<0.05). ©1= Son et al(2001)] ZriA ZA}
o W EHAFEES R FvF 2 A 7o}
AR Asks veplidlen, dapbd ZARgE 70
o]LiSong et al, 2001) BRIAA Q] AW T=(Kim et
al, 2000)7F gieidivhs Raeh ARt Age o
Efiict. oleist Aufe HAE o] AAGES
2 FA8H= chlorophyllZ} flavonoidAl A14-¢] 2}
o] osjrd ZHMET B ML 7hAETHA] Y
Fobzlths X3 (Son et al, 2001)%} WA}?‘L 7§
JehE Aeg Algdt o= A3
ol B Tl Hrteted AREE o A
o] MAR Qlate T Hrtslr] of#E %
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2,2-Dipheny|-1-picryI-hydrazyI (DPPH) 2}C|2t
15!—/\1 iJH
YA oL A2,

A dHEs a7k %Eﬂ% S 8t7] flsted

DPPH &}t|Z& o] &3t W& F
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Table 1. Change of Hunter color L*, a*, and b* values of
irradiated dandelion extracts

Irradiation

(kGy) L ar
0 47.09°  -13.10  74.54° -

Dandelion 20 88.20°  -0.65* 37.37° 56.788

SEM* 0.007 0011 0015

" Abbreviations : L*(Lightness), a*(redness), b*(yellowness)

Y0verall color difference, AE = JAL2+ Aal+ Ab?

»Values with different letter(a, b) within the same column
differ significantly (p<0.05)

*Standard errors of the mean (n = 6)

Samples b* AB?
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nm-* 011*1 Al & Yeplled, A% 22 5
2F ol SlEH T 4kslE7] 029X tH(Han
et al, 2005, Oh et al, 2004). DPPHY-S 343}
=0 AARFolFel ofs) eso] 1fe] zjAo)

oAl AR AAENE el wie=
S FE229 3t 2784 Table 29} Zoh
£ 58 ¥ S gt Aol

BEE JeplZlon, ¥ 1 mg/mLoi|A
89.0%(0 kGy)9} 86.8%(20 kGy)® 2AEAL e}
WAt 7epd AR whg AAEAd Y 93
EUA] i), l” SAFEEY b AR
4 B[RARE ] fo]A]l Abolvt fithE R
(Son er al, 2001)9} Febafel thslo] 10 kGy7HAl
o] s AR FAxp HdslEV) Axlgels
T Fska el A 7|1AA Yetie E3(Byun
et al, 1999)%F frAMEH A3E vepe], Zabd
AL AR aAsel 98 mAA] de
o8 AlEHTH

=) rE
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Ferric Reducing/Antioxidant Potential(FRAP)
&5

FRAP value®] 242 #3E9 e =43
= HH(Benzie?t Strain, 1996)0.2 Y1EY FEE

o] Zhpd ZAL X $-9] FRAP value®] 44 35+=
Table 29} 7t} wEg 220 7hmpAd A} A

Fo] ARl ztolE YEhA] &k T, 2A &
°ﬂ atshsol SUkste AEE Btk A e
al.(2004y& 0, 10 2 20 kGyZ ZAHE phytic acid
2] FRAP valuest FAbe] wie} &7ttty v 8}
%21, Fan®} Thayer(2002)= 7ebAl ZAlol] uwhe}
AFFE229] FRAP value?} 713 a BAEkich

Table 2. 2,2-Diphenyl-1-picryl-hydrazyl (DPPH) radical-
scavenging capacity and ferric reducing/antioxidant
potential (FRAP) value of irradiated dandelion extract

concentration 1radiation (kGy)

—_— — SEM"
(mg/mL) 0 20
DPPH radical 0.1 2372 176° 1.65
racica 05 461" 503* 053
Scavenging (%)
1 89.0° 86.8° 021
FRAP value
(mM FRAP/g 4.1 44 0.1
of samples)

YStandard errors of the mean (n = 6)
Values with different letter(a, b) within the same row differ
significantly (p<0.05)

A 108 A 135 0064 2Y)

8t Snchez-Gonzlez et al.(2005)S A 89 Za)d
7 FRAP valuesol] 32-#HA17F dokar 819

Colde] AntE RS uf Zebad FARs dhab

Xﬂg =S Ues= FRAP valued] 333 <l
FE YeRE Aoz ALEEHT

OEXLWH”FH

Tyrosinase M Xolis &5

)] waal A 4o 7‘]7“7—-_? freste] o3
U g B1EAS 2 s tyrosmaseoﬂ tfat &4 A
6H_‘:_<_>_ A}y -11 HQ 1—\:]— cﬂlg], tyrosme*‘ 7]1 3}
o L-34- d1hydroxyphenylalamne— e R AR =2
L-dopaquinone® 2 Zo|Al7| & L—.El gaF 48
(hydroxylation and oxidation)”} Z13¥ & 7} A4
9 FENES Bl s olFolXtkJung et al,
1995). Vg8l FE=2] 7ok ZAF 9 Bl 2AME
& tyrosinase ¥4 A3 Table 33 Zt}. 5
mg/mLoA 3.2%(0 kGy), 12.8%(20 kGy)Z LtERY
AL, 10 mgmLAXME 7.9%0 kGy), 18.1%(20
kGy)yg Heto] 7hvhd ZAE RiRAREe)] U]l
FrejHog w2 3HAE JeRIUL ol =3 F
ZE5 g 7ol ZAY tyrosinase Asigof <
g PR kStths B3 (Son et al, 2001)9E
2 A5 depliglod, 7bd 2APY Aelg
AR FHHL AFS UEplo] Autad zAL)
87 S BRoEn

oot

Xanthine oxidase XMalls &8

Xanthine oxidaser %3S o7& &zl
8408 ¥A3= 424 hypoxanthine®} xanthine
o] xanthine oxidase®E ZEE &l Al3lEo] At
o] "t 94ke] A Yo FviEE W &3
Aoz olate] ol gl A EzA ZA 5o B

Table 3. Tyrosinase and xanthine oxidase inhibition effect
of irradiated dandelion extract

concentration Lrradiation (kGy)

— " SEM"
(mg/mL) 0 20

Tyrosinase 1 29 58 083
inhibition effect 5 32% 128 1.50
(%) 10 79°  18.1° 030
Xanthine oxidase 1 40.0 383 0.82
inhibition effec 5 562*  472° 157
(%) 10 743" 536" 1.00

YStandard errors of the mean (n = 6)
YValues with different letter(a, b) within the same row differ
significantly (p<0.05)



7l 2ol ol WSE 25 AT % B Ws 45

e B ofE} Aol AAEo] AR
Qo771 E FHh(Yeo et al, 1995). ©|21g &
N A1 3} xanthine oxidaseol] Widt EAA s

A%k A= Table 33 ). BIRARRY] A%
%= 1 mgmLilA 400%2] A& BIon &
7} Z7He| wet Srtsle AEE JYEY R
10 mg/mLolA 743%2] A3&& YEPHATE vbE,
ZAMY] A FE 1 mgmLolA 383% Asi&
S BYY, L 10 mgmLolA 53.6%S] &S
el wx7t Sl met Fvbeke AdE
HYOo} HZARE] Hdle] e A &g BT
(p<0.05). ¥IZAH+= % 5 mg/mL 2 10 mg/mL
NA ZARF H|Bl fojHoR =& AAHE
JeRAITE ©]E Yeo et al (19957} Bdh H3HE
AzHe] Fcatechin &2 5% xanthine oxidase
A ZgelM FX 1, 5 2 10 pg/uellA ZHz} 65,
85 2 9299 AMLRTt *& a5 YehfUt

JIN' tlo tlo o
o
1 ol dlo > ot

S =04H0| Al (Ames test)

Ames teste= 3}EHEZo] EQMHo|dAAE AR
=t o] &5, EdHo|U A mutagen)dl E2-2
g g2l *(carcinogen)’t H k= 7}24 of 71=
T dth A4 2 AREEE #5555 TA1535,
TA1537, TA98, TA100 5o°] MJﬁ o] F
TA15359F TA100 wHoldEZe] 93l G:.C *¥e)
AT o2 A¥k(point mutaiton)=H =2 7R 7+ A
&3l F2YE A3l base pair substitution

ol

ﬂllﬂl k

mutation® AE37] s WE FEFolH, TA1537
7 TA9SS- WolQE- oJle] G:.C¥ol F71=HA
L‘r FAEE 1 A AEsl FEUE g%t
= frameshift mutations ZE3E7] 93] e 4F
h:}. £ A= 27 ANFA T2 AMEEE
TA1003 TA98E AHS-3le] Agsdon, thalgAd
ASYHE H7Het A9 HrheA] @2 A, AE
E@o 23 Salmonella. Typhimurium TA9S E
TAI00 #5-5 ©|835 FHEA™] A9 35t
A3t é?}b Table 4 & Table 59 2t} & 45
o] AA4E 1.0-1.8x10° CFU/MML FFolen, 1l
=9 Z%%Ql e 2 Zupd A wE B
Ol é}a o] F71E Holx gt} duk¥os &
HoldAd el #AHL SAUZRTY AWl g
TA 280 ol AFE e str, £ HY
o] 7P 2AF 9 H|ZAME A tisled TE
EEoM BAEAN)E FEEA] &2 A0Z A}
EHT} Lee er al(2005)2 A% 299 o& 2 1)
AESHA b e g ek A &)
A 10 kGyE ZAME AvAgE fREAstHos
Jﬁo}vh iﬂfPiE} %3k Kang et a

2 d¥oMe 8] SEA dA 7+
o, Z2RE %z I HF ANEZ ol
Edd digte 1 FE2ES T 2AREI old

Table 4. Ames test of non-irradiated and irradiated dandelion extract using S. typhimurium TA 98

Irradiation dose Concentration

No. of revertant colonies (His+) per plate

Sample (kGy) (ug/plate) TA98 (-S9) TA98 (+59)

10,000 18+ 4.2V 17+ 57

5,000 15+ 0.7 15+ 0.7

0 2,500 14+ 35 30£12.0

1,250 10 14 18+ 2.8

Dandelion extract 625 10= 07 12+ 42

10,000 22+ 07 21+ 78

5.000 23+ 21 38+ 92

20 2,500 21+ 78 21+ 238

1,250 13£ 5.0 31+ 85

625 13£ 5.0 20+ 5.0

Negative control H,0 16 4.7 20+ 5.5
Positive control 4NQO* 415%13.3

2-AA 1740£73.5

DValues are the mean + standard deviation

2 Abbreviations: 4-NQO(4-nitroquinoline-1-oxide), 2-AA(2-aminoanthracens)
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Table 5. Ames test of non-irradiated and irradiated dandelion extract using S. typhimurium TA 100

Sami)le Irradiation dose Concentration No. of revertant colonies (His+) per plate
Gy) (Mg/plate) TA98 (-S9) TA98 (+59)
10,000 199+ 17.7° 2224205
5,000 173+ 9.2 174+61.5
0 2,500 1671 4.2 189+ 7.1
1,250 175+ 78 160+ 14
Dandelion 625 1631134 188+ 99
extract 10,000 175+212 174+ 7.8
5,000 157+ 5.7 159£12.0
20 2,500 179+£12.7 219+65.1
1,250 163£41.0 183+ 21
625 185184 195127
Negative control H,0 244+ 18.5 204+ 184

Positive control SA” 346+29.7

2-AA 1914 £82.0

DValues are the mean + standard deviation
2 Abbreviations: SA(sodium azide), 2-AA(2-aminoanthracens)

T A% 0 4By wsle Bt o 2
3 wge 222 PR 2A) olste] AL
AR Aol FHHA ARE olAH, §
AR T FEE Ao et

o ot
4 ="

Anbd A 93 s FEE9 A
2 Eg)3isky WslE AFusith sy FE2E
S 20 kGy= 7 z=ARI SAe da ghebad
A & 9z 2 A7} EolA i PAETt ol
dozy ¢ e Mg =t} DPPHE ©]8-¢ 2}
U7 2As Addres drbdzat 24
FEFS Jeh}A] 29kom, FRAPE o] &3 alst
T A¥ME Al AR B2 ilEs
el AEgS Bt el 2ARE REY 5
ZE9 3 tyrosinase B4 As|Epoll A= Al
A ZARE7E BIRARE] B)El foFeR F&
axkE Jell9]e, xanthine oxidase 3] & -
M ebd v EARE7E AR ISk & A
&S JeRNTE T3, 2AF: E B]RAE O
3 FAEAEE kddS Hohek A w5 u
E BAsdde] gy St BolA {Uuth
ol o] AdAAE T WEd FEEO W 7
bl Al UEY FE2EY NS sk
85 WRlel, WiEe o] Al T J
Fe v AoE AlsHch 2E|a abadel o

N lo

& gelegel W /)del Be A A5H
Q77 Bastrha ARt

o
rot

Ahn, HJ., JH. Kim, C. Jo, MJ. Kim and M.W. Byun.
2004. Comparison of irradiated phytic acid and other anti-
oxidants for antioxidant activity. Food Chem. 88: 173-
178.

An, BJ., JH. Kwak, JJH. Son, M.J. Park, J.Y. Lee, C. Jo
and M.W. Byun. 2004. Biological and antimicrobial activ-
ity of irradiated green tea polyphenol. Food Chem. 88:
547-555.

Benzie, LEF. and J.J. Strain. 1996. The ferric reducing abil-
ity of plasma(FRAP) as a measure of “Antioxidant
power”: The FRAP assay. Anal. Biochem. 230: 70-76.

Blois, M.S. 1958. Antioxidant determination by the use of a
stable free radical. Narure 181: 1190-1200.

Byun, MW, C. Jo, TW. Jeon and C.H. Hong. 2004. Effect
of gamma irradiation on color characteristics and biologi-
cal activities of extracts of Lonicera japonica (japanese
honeysuckle) with methanol and acetone. Lebensm.-Wiss.
u.-Technol. 37: 29-33.

Byun, M.W., H.S. Yook, K.S. Kim and C.K. Chung. 1999.
Effects of gamma irradiation on physiological effective-
ness of Korean medical herbs. Rad. Phy. Chem. 54: 291-
300.

Fan, X. and D.W. Thayer. 2002. y-Radiation influences
browning, antioxidant activity, and malondialdehyde level
of Apple juice. J. Agric. Food Chem. 50: 710-715.

Han, S.H., J.K. Hwang, S.N. Park, K.H. Lee, K.I. Ko, K.S.



ekd ZAlel ok Rigd FEE] A 9 EUisiere W 47

Kim and K.H. Kim. 2005 Potential Effect of Solvent
Fractions of Taraxacum mongolicum H. on Protection of
Gastric Mucosa. Korean J. Food Sci. Technol. 37(1):
84~89.

Jo, C., J.W. Lee and M.W. Byun. 2001. Short communica-
tion of novel application of food irradiation. J. Food Sci.
Nutri. 6: 253-256.

Jo, C., JH. Son and M.W. Byun. 2003 Irradiation applica-
tion for color removal and purification of green tea leave
extract. Rad. Phy. Chem. 66: 179-184.

Jung, S.W.,, NK. Lee, SJ. Kim and D.S. Han. 1995.
Screening of Tyrosinase Inhibitor from plants. Korean J.
Food Sci. Technol. 27(6): 891-896.

Kang, LJ., HJ. Kwak, B.H. Lee, KH. Kim, M.W. Byun
and H.S. Yook. 1998. Genotoxicological and acute toxico-
logical safeties of gamma irradiated beef. Korean J. Food
Sci. Technol. 30(4): 775-780.

Kang, MJ. and K.S. Kim. 2001. Current Trends of
Research and Biological Activities of Dandelion. Food
Ind. Nutr. 6(3): 60~67.

Kang, M.J., S.R. Shin and K.S. Kim. 2002. Antioxidative
and Free Radical Scavenging Activity of Water Extract
from Dandelion(Taraxacum officinale). Korean J. Food
Preservation 9(2): 253~259.

Kim, JH., HJ. Ahn, J.O. Kim, K.H. Ryu, H.S. Yook, Y.N.
Lee and M.W. Byun. 2000. Sanitation and quality
improvement of salted and fermented anchovy sauce by
gamma irradiattion. J. Korean Soc. Food Sci. Nutr. 29(6):
1035-1041.

Kim, K.H., K.C. Min, S.H. Lee and Y.S. Han. 1999. Isola-
tion and Identification of Antimicrobial Compound from
Dandelion(Taraxacum platycarpum D.). J. Korean Soc.
Food Sci. Nutr. 28(4): 822~829.

Kim, JK., C. Jo, HJ. Hwang, H.J. Park, YJ. Kim and
M.W. Byun. 2006. Color improvement by irradiation of
Curcuma aromatica extract for industrial application. Rad.
Phy. Chem. 75 449-452.

Lee, EB., J.K. Kim and O.K. Kim. 1993. The antigastritic
effect of Taraxaci Herba. Korean J. Pharmacogn. 24(4):
313-318.

Lee, N.Y., C. Jo, HJ. Chung, H.J. Kang, J.K. Kim, H.J.
Kim and M.W. Byun. 2005. The Prediction of the Origin
of Microbial Contamination in Kimbab and Improvement

of Microbiological Safety by Gamma Irradiation. Korean
J. Food Sci. Technol. 37(2): 279-286.

Maron DM and Ames BN. 1983. Revised methods for the
Salmonella mutagenicity test. Mutat. Res. 113: 173-215.
Masamoto, Y., S. Iida and M. Kubo. 1980. Inhibitory effect
of chinese crude drugs on tyrosinase. Planta Med. 40:

361-365.

Mascolo N, Autore G Capasso F, Menghini A. and Fasulo
MP. 1987. Bio-logical screening of Italian medicinal
plants for anti-inflammatory activity. Phytotherapy Res. 1:
28-31.

Mizuno D. 1981 Antitumor agent. Japan patent 5,600,117.

Oh, JH., EH. Kim, J.L.. Kim, Y.I. Moon, Y.H. Kang and
J.S. Kang. 2004. Study on Antioxidant Potency of Green
Tea by DPPH Method. J. Korean Soc. Food Sci. Nutr,
33(7): 1079-1084.

Snchez-Gonzlez, 1., A. Jimenez-Escrig and F. Saura-Calixto.
2005. In vitro antioxidant activity of coffees brewed using
different procedures(Italian, espresso and filter). Food
Chem. 90: 133-139.

SAS. 1986. SAS Users Guide. SAS Institute Inc., Cary, NC

Son, JH.,, C. Jo, M.R. Kim, J.O. Kim, M.W. Byun. 2001.
Effect of Gamma Irradiation on Removal of Undesirable
Color from Green Tea Extracts. J. Korean Soc. Food Sci.
Nuzr: 30(6): 1305-1308.

Song, TH., D.H. Kim, B.J. Park, M.G Shin and M.W.
Byun. 2001. Changes in microbiological and general qual-
ity characteristics of gamma irradiated Kangjang and
Shoyu. Korean J. Food Sci. Technol. 33: 338-344.

Stirpe, F. and E.D. Corte. 1969. The regulation of rat liver
xanthine Oxidase. J. Biol. Chem. 244: 3855-3863.

Takasaki M, T. Konoshima, H. Tokuda, K. Masuda, Y. Arai,
K. Shiojima and H. Ageta. 1999a. Anti-carcinogenic
activity of Taraxacum vplant. 1. Biol. Pharm. Bull. 22:
602-605.

Takasaki M, T. Konoshima, H. Tokuda, K. Masuda, Y. Arai,
K. Shiojima and H. Ageta. 1999b. Anti-carcinogenic
activity of Taraxacum plant. II. Biol Pharm. Bull. 22:
606-610.

Yeo, S.G, Y.B. Park, LS. Kim, S.B. Kim and Y.H. Park.
1995. Inhibition of Xanthine Oxidase by Tea Extracts
from Green Tea, Oolong Tea and Black Tea. J. Korean
Soc. Food Nutr. 24(1): 154-159.



