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Astract — South Korea is the representative consumption country of herbal medicines and most of herbal medicines circulating

in Korea have been importing from the developing countries of Southeast Asia such as China, Vietnam, Indonesia and so forth.

Domestic hygiene and safety are continuously proposed because herbal medicines which are circulating have the possibility

could remain contaminants or residues. Physicochemical contaminants such as heavy metals, persistent organic pollutants,

radionucleosides, microbial toxins, biological contaminants such as microorganisms and animals, agrochemical residues such

as pesticides, substances used for fumigation, antiviral agents, and solvent residues are classified as major contaminants and
residues in herbal medicines from 2005 September WHO." Currently our administration have established a permission standard
and the inspection criteria against the heavy metal, the residual pesticides and a residual sulfur dioxide. Furthermore our
administration is continuously monitoring and conducting researches for the policies and their scientific ground against herbal
medicines. But the appearances or discoveries of the harmful new species due to environmental and industrial developments
are becoming social problems. Therefore it may be necessary to continuously consider and investigate regarding hereupon.
Recently, the contamination of the mycotoxins against foods such as cereals, nuts and the powdered red pepper have developed
and started became problematic issue, and possibility of contamination against the herbal medicine is proposed. And since

populations who are using the herbal medicines very limited to several nations, recognition and researches about contamination

of mycotoxins in herbal medicines are very insufficient. Therefore it will be need to more focus on the international regulation
of quality control and safety for herbal medicines. Now on, we are going to introduce the importance, occurrence, characteristic
properties, World-wide research trends and detoxification of aflatoxins, which is known as the most potent mutagen, carcinogen
and teratogen mycotoxins.
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Fig. 1. The structure of aflatoxin B,.

Table I. The kinds of major aflatoxin.

Aflatoxins Mole?cular Molecular Meltirég Point
weight formular ‘0O
Aflatoxin B, 312 C;H,,04 268-269
Aflatoxin B, 314 C,-H,,0, 286-289
Aflatoxin G, 328 C,;H,,04 244-246
Aflatoxin G, 330 C,;H,,04 237-240
Aflatoxin M, 328 C,;H,,0, 299
Aflatoxin M, 330 C,;H,04 293
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F 3L 80%7HA A At A F BALE AL, Fof o] A2
Lactobacillus thamnnosus strain®] o} E}E2100] 28 4
o] YFHAE? aro] A9olw 1 8718 E B
HE 5o ofFEEAl Boll thek F2= o] 15% o]/l
o, gl WabA Saccharomyces cerevisiae & Candia
krusefs- 60% oVde] S2ES UEMIIT}. Saccharomyces
cerevisiae = A A|XE FA Q] 30% =7t A|EHOE o]
FoA] MEUJ], M EH-2 mannoprotein 2 mannose =2 =
o|Folx MaEHe] e FHE /Al et 9 Fe]
7ot 2Ed 2ol w9 5240 R vhgeHA €t ol g
A ] slekd] A3 BEu)F] A 7215l ] of
FEEAl0] §2E ¢ e B s AT EZH v
- 50139l F2E S 7hgo] A AT Lactic acid
bacteria®] 7d-f-ol= MEH S F+X27} Saccharomyces
= 23, teichoic acid alc lipoteichoic acid,

Al 0] o] 8-S

cerevisiae
proteinationous S layer & %4 polysacchandesi ==
FEEFteo|Fto g FAHET o] Fx2= AthEAte] -2
2 FE 5 B 7ee F¥ske AR dEA o, A
E]_]_:Lglro];{l_ | thgEs B4 B3] Zheels Aoa A}
299 o]gd &5 2 lactic acid bacterias 5 =4
o] 2lZo| L} TEE ALFIA EHo|E4LEHE Y=
FARES A4S + de 7FsA S AYAL UATkaL A
o] AA| ARS-HIL glom, ol A3} Zdo] WEA|A AL
b AofollA B = e Fdol5Le AFE o
sl= dl o]8d S Aol ALREY. 53] Saccha-
romyces cerevisiae 2 733-ol= AA & AR AHX=
AREARQ] FAH R AMEHY I 3HE A e Ao
AR T =

o]} o] HAYES o] &3 ol EeE4l9] s53tE 9%
AF7F A 20 o d7E S| KsEoj] ghout ofz A
slsbA] Felal e Aot o]y T M ES o] &3
obEebEAl BO) Ba) A% A/l FelE 9 YAl
2l e B s oA ek F2E Sl g
A77E F=5kL, ol F ditRell A8k A Foll gk A
T7F K& otk

olt

&
ks

sterae 088 MojY - B FRel eHEasol
FBEEA gl F fasAt Beuoly st
AR WRND 5 Yk ol @ HABARE A, G, A

S, ol % 7k Sol AES et e o
4 TS L8 U 4Y Fol Fue] 2A0R M@

olm, S B WRE s QAFH FeAG JYH,

JziJ
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HFH, 7158 9450 VA WA E7] uiel] 28354
7= #4110l A7l= sk

< olZEEAIS 29Fog 2FAT] AR g IN
T84 ALt 3mLE AzElsie] EAg At oF 86%4] oF
ZEEA ¥ S-S YeRlon, MoledS JERY
2] kot 3t o} FEEAl0] QHH AIEE AT 5 &
oA el 7Hd) 2 R E jabe)h e 278k
W 9 2had & ST 22 9 Ad® YERY
2| o} o} FHEAl A HIE AT ALt A 7
S Ak

HlwA FA3} Fejof] JFS nXA] s WHoE oF
71225 o] gle WL AE o, Aok o] frEAd
o] Hstol| gk S o] FR|A] &YTt. OF Tkt
AR} AHae 21 AR ofFEHEAl B9 furan
ring®] 8,9 o|F A%} WHg3ste] U} AbslEg FAsk,
olojA] LHsIE, AlE % 714 T dAtEE FEAR
AR AE® 0F 3eHEe] 582 tE IFES] YA
o] W2A ®alE = Ae FHol Ja, AFEYolA 57
ool 1.1 mg/Le] eF0 7 Baj7} 7Fsdte] vj$- So|=
& A7 Wete] & gl Aotk A2 IR/, AHF
9 F5 olflo|k IFTIRA ofFEEAl B, o] HEH
o] A EA3 @ B Iy}, TR 2 Ax 3 Y
FEghol Aokt wlg- ARSIt ofEEEAl Bol SHH
IFTHRl 9] F 9 AR SIS =E3AIETE o)
Ze}=4l B9 gl folFog 7hAEH, 66 mg/Le] &
Fo 1 AIZF 7HF =&AL wlolE 93%2] olEelE4l B,
o] HalEe e £ AU MPH ATRTE Ti
IEES QES AMESINAL, A ole]e] AR Tl o
3 AlslE A7 BeslE s 0F ko] AN Ths

AEE R, ST 2 AR SolME ol EeERlS
Aoystr] gk WHOZ calcium hydroxide monoe-
thylamine, 2o} B Folsiltd YEFS AHSste W
Bo] AlekE] 7= stk A ekmujo} 2 o}Zet
4 edd AFol st wl=, Alvilz, 2@ B s
olA QIFE FHolnt. vrt, o] WS ol ZTEAl 0]9]¢]
Tgolsolle 3t glal HEg oo R 5 9
4] 7FsAdol ATh? Folgad VEFL 1Y edw
AEFA7FES shEA, A Aok FHEAIE flEl AMS-
7] s, 2 9l wliEell ARS-S Akl AaL =7t
2 2ol A FAIE Asketal Sitt. olgsE-e Holdds
AU HAES] mRNAS BT 84 B2,
i, ' 5,00 drls|=s) AlE T SolM sk
A whgate] Alxuel s YIS A= AR &
24 o], olZalEAl A @] AE AAEAY AL
BAIA A 07 o}l FehEAl A S AAletke ZleR B

Aot 2, vES AFEA =
freld B Aol 24 wEel FAES Jlow ddy
R [}

O

=380 oyt Fgol54 29 oA <l A
HE g FEF e R Y g9 o]7] wjitel] #gol7t 3
sk WAl A E ] Aoje] TFsAdol & Aol w
2pA WA= AEA AAA AFAE oF82AEe] Al
HjgA | ARE-Ete] golEa Aol 7S SAlst
A, S AFEAITIE et XAV AdSs
Aofsl7] flair aAA R AREEJE W, o 25 2
o] AP Hask & vk =g o AelM = =
7 2 WA/ 5o AW T2 AAT slF] Hgel T
Aste A2 9T gle Akdo|ng AFAle] 2H3 AL
|o= ol ZHEA A #57 odE e 71EA &
& AAsRE A WRiolet & 4 i wEtA] A
FA] AAT AR-S wgole] SHE AAaATI ALY AR
AA o)=L S AT + At

=o& WHE 0|88 Mo{Y - )T - ETjFoR
oFEEtEAl FAshs SEA7L ol F e ERlS AAY &
Aok AT7A37F R3E It Bentonite claysS 30°CollA]
5U7F F-E oA ol EEHEAIF S vigE W o] clay
= o] 5AE FESINATE clays #ElkS ® o] &
A OFFEREALS 94~100% AIAZ F AT Claye] U=
A7E AT AY mlE] ASAZE A ol EHEAE &
#Fsle] fA5He SHo] 718k th™ Hydrated sodium
calcium aluminosilicate(HSCAS; NovaSil clay) 3+ o122}
41 Boll ko] 2k 218teS 7h4 83 el ol A 80%
od AATFeEMA oZEEA B,o] Holdd B 545 o
ke 7158 7S gelaiin

o B3| %7} 237~306°C
2, 53] o&gks4l B9 A= Eall 2571 267°CE 3L
A= JoH AEABE sl= v QFgste] LrbAQl
7FePg oy e dEdii e At edo] HH FXE 1)
HHIAYG AAA] =th L9H AEE 7KL ol F s
A& ESA717] S8l Ao 378E ARSshe Aol
AZ=E O, oF 150°CllA FolAY H7l= dRbAQl =
gxoM e BT AY AASE AL B
AT =3 o] 7K 2Ag A= A3t 150°C
ool AP E Alwalol FEA R E T} HIL, 5
o, pH B o] 2= feiM e dFs T F Ue
gRlskict.

e EEHFe] 30%S] 739k 6.6%%1 7% 100°Cel]
A AT GAEEI S W 2 74.8%, 32.7%E RS
o] ¥e4E w& ES Yehhieh® FRe o) 747}
14.1 % 2 18.7%%] AEE 36°CllA] 2A17F <t 43 mW
cm™e] FER BH2E Wzo] =2A)7] F o}ZEHEAl B

[ rlo o4

o ¢

il

=]
Rl
o

=
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Halles AR 73polle 9] RSl SIS 40%
2 63%E 57 Sl ol ERAT o2 EEAl
B9 lactone ringS 7IEEA] carboxylic acidE BAJsH=tl
283l 3, o] %9 carboxylic acid Zw2 E/%E4
decarboxy- lation®] X&) gol w2 Azjolct

St A7) FAolA] o]/ Hol EAsHH ol ZFeEAl
B, #all&o] S7sthe A7t A=, 5% NaCl
A 116°C, 0.7 bar®] 2702 30%7F 24 B33
& o), FopZelEal ol 80~100%714] A ik
NaCke: A2]shA] @ 2Rt Aol 549 AA &=
ol & & I+ ASdTh

Rustom 5 2195 o= o}Ze & B 28X
5.0, 8.0, 10.2¢] pHollA 717} dAE] &% 4 A7 =
3S W Ames tests Fate] WHo| Q] WSS 2ALS
At pH 8.00A = ol /ol kS wIAA] X3k ¥h
pH 1020149 130°CellA] 20%7F, 121°CellA] 1587 9
&k A3 ool 247} 78, 88%7HA] 7HAsISltt. oA
2 o}FEHE4l B9 lactone ring®] pHE 24e o 71|zl
NaOHell oJaf 7I=2ali=o] weledide] 4500 w2 ol&e}
541 D, o7 FiEA HghE]o] vehd ZA3toltt 3 pH
5.0014 % 130°CoA] 2027F, 121°ColA 1587+ Ej2] gt
Azt HoldAdo] Zhzt 76, T3%7HA] sk, o]
pHE 28% o 7FIX1 HCll 93l o}&2H54] B9 2t
furan ringdl|A] FEH o2 =37} doju} ool 1/1000
el o}FEkE2] B, = HSHE Adolth. €47 glo] pHE
ZANE wolle ofEetEAl B 9] #loledel FEs
A Fele 2 pHel dAlglag el M= A4 A5
ERE S 818 = AT

Microwaves ©]&38t] EAl2|E sh= A-tolle, A9 3
] AJ7hl wet ofZEkEAl B ol Al ek o2 7}
A 7FsdS AANBATE g 9, JIYH R ol FEE
A B& 29AZ A1RE 6kWOllA 4878 A 2]A] 95%¢]
ofZetEAl Bol FHAL Y 0.7kwe] ZEE 8557
Aol 48~51%2] oFEEtEAl Bol S =t 1
o 2z o 72 AAE o} FekEAl Biol SHE AR
of 22 21E ol&st] IAPsIAE 7Atole 30~45%
o] 2whg BoZ|® s o, o] Aol 9A AF
g ofe] 7EA] Egskeby 2719 wsh Apdiid o g A
dE oFEEkEAl Bl A8 71d] F3E F2E T4
ztolollA] 71918+ Zlolel Al F T

3)Irradiation — YRFH O 2 radiationS ©] 4] 2 H]o|
A radiation®] F 7IA] FFE UE F Aok o4
radiation X-ray, gamma rays, ultraviolet rays 5-0% ZA}
o AT =0 vz A3 AU, ool WSkl 1A
A pellA Wzt dojd = Sl whebA o] 2Ad
radiation & FO R AME-E S Wl A Aol

R

[‘E_oﬁ
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FekS vz 4= 9o}, WA vjo] 24 radiation radio-wave,
microwave, infrared wave % visible light &< <] v|3}H,
LEE ST v AEE ZABIES wole <Al &
7} gl A1 WsE 9074 @t Radiation ¥ HAHE
2 253 QA A7l A= fleidol #e Y o
A3 =4 Fol7l= sh AF2 Baks flaiA] 2=ollA
E o] Ak Foln, A e HeHy ok wet
A HYA nAEo] gl 2A1E 5ol o]24 radiation®] A}
|2 og] 7] SRl aHEI lom, o] thEk AlF
gk Aol HET B Ao 7 AlgEh AJofe] A9
T BjwA slehA A7 #sE SRolA dEE vA|
A &S e oel 7 AzEE weks e o 7kt
e g de= U2 obd Aol

Ultraviolet light (RF2]4 AL - ol &2} E4le A =
Aol wll§- RIZdsit), ol Z e} EAl B 222, 265, 362 nmoll
A ZRR)AS FElL 362 nmollA] iz F4sted 1271
o] FEHIHES PHEHT HAE A vkl
oFEEHEAl B2 A& Foll 365 nme] Ak A7 =
2NZS v Fferr o BajEen.” qgd oz 250
pgkge] oFEEEAlS QPR AIEE 3087 A =
AValGS uf, FheFo] 45.79%7HA) ZHAaEder” ak o)
= A feA SehEep Al 2" 7R AgH| o] Ggte
2, & EFQ AZste] Wi R =2A|7ko] BOWA
AL AEv 25 Aol Ao g WHslE o)
7| FomA mHA R olEeEAl B, ¥ TUE F8olE
28 A7k Herso] AvEw Yok

Gamma rays (A7F AP — 1, 10kGy2] 7 ARg-S
Z olZEEAld o9 AR 548 27 75, 100% 7
2A7E AFAITE BEEA WY, 10kGy o1l 7l
As ZARE Z5ol= Aebd 2AF F A7]= peroxide®l
Fol FNEUTEY A7 F9| FE- Zvpd] o8] ofE
g}Elo] sl E = oA T8 IS AN of &}
E210] WA )] $of] xR SASKE free radicals ¥
Zdete}. o] St free radicalo] A oFEEHE4l B2l 2t
furan ringS FAst] HlwA e 548 A= 2E=E
AgkE]A "k 22, o} E2HEA Bol S =Y 7 A
71 AN BAME R A7]E free radicale] THE F-2-g-o]
e w7t ded Aow gttt B8 Hd v}
A Z2AW gist A7 ERISIRIEA, Rosmarinus officinalis,
Nasturium officinalie, Cynara scolymus, Ocimum basilicum
I 7H2 oFgAlES] WA AL A o &4 H 515HH
gEo] Zithe Bt 7] shh® olo) tigk Se
T7F 48 Aol

A 8l ZEo S} - AA| ofFeEAle] QU
= FE AEE 3R, AR, T 2 g5 Aol ol

o 39 5HL F2 ohEetEAle] AYsE felF
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715 2004 At AZo] T-itolw, ABA Yoz
gAY £AsHe FRE0ITh AEA WHoE Fol
vl o] makshe e okEeEAl ogd 4 9
£ 7PsAe solne e ol nAETe] HEe
7hsd e & ol 4 Som WrHolel ¥ Rolt). 7
7 2 A7 AR A flavsE HEN] o} B2}
o] Y AT AT AN 7 WE F P =
A R S A flavuse] AL AT T A
of 919 A A8e) A WA 09 B
Foldo] FASNL ATkt ARE wekow FHo|Had
Aol BT 9, A7 kst FESE AgEa
sl ] Agol BstElo] opEekEAY AAE §
JHom ZrlnE Hhctel HEL Wshe TP 2
ANl WaE BRT Zlolth. E opEerEAl A4
A7 ART 5 Y WA EA 9E S o
& 0] ATY TFsAe] we HEAL A% Fush 2
o AMe Fegsel 280 bsd Auis MR wh
ek et Iselof & Zloltk.

a4 =

A 4F) Sl olEREA B8 e 4F

NFEMAYIA  THE F FPOIEL S1871E, o w

2 =7, 28, 495 2 2 RlEEQ, 99 5), @

A, 354 8 2E7HE AF0) tistel olEekE Bo®
u

fr 2 e A5 oFEEEEAl M 224 0.5 pgkg ©lst
2 qrAISIAL Stk Bgk Aokl thate] AR AEE ool
AT FEZ WEoE oFEHEAl B, 10 pgkg ©l8k= A4
< o ol

FH 2 A 2 F4 1Y 3(CODEX)ol A = A5l
A(ochratoxin A), ¥E 2 (patulin), DON (deoxynivalenol),
fumonisin B, B, & oFZEHEA ©]9]9] #3go] i o)
M= 7S AAste] AFstaat =9 FolH, vl=, EU
T ARFES AF B olE SEARR s = #e
sl = Aotk FEelsae AAIFSRE T = o)
o] vrtell A tAI7F H AL ok, w7tel] wet Fgolsa
o] 57, 7IAAFCIY AR B, 2 818 ST} vl

Al AL Ut

AAZ 02 AokS Fgeghol gt #HAlo] F7tstaL
iAo gt Fo] wagte] wet Ad 2 Ad 7 2 87t
TS otaL, 53] SJokgolut Aofel| theh golsa 318
HAIE Aot At = F57ke B =l Eeith
WHO E.ize] ofshd, ol=qlEjute] 79 olZeH54 B &
24 5pgkg % oFEEEEA] B, B, G ¥ G4 ¥ o=t
EA02A 20 ng/kg= A3t oFx, oA, 71 kA
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3 7E HF ok AlF) thale] AE ExE A3t
FBAL glom, Ve WEE AF o AF %
A% %z AFL EEA Yoo} sh= Aoz s
Th(Table 1), EF S| 39 Aokg Fghah= oo
9 AFol tiste] o}EZeEA B 2 pgkg ©l8k, obF
521 By, By, G R G2 F oFEEEAI22M 4 gk
o3tz T FAFL etV olet 7o), FFo|He]
thslel 2 oS 2 818 AT Tl A= Al
AR ew dste A7t 92 @ Qo 7R 1
ol Tty Y= AAE AT W F7RE 718 B3}
& Bayo] g oz AlmEh. aefy, S she 2
2 ofEElEAle] eE AFolv AS AHAT NP8 S
Zo| 27} ke AolA 289 A aL o),
oRZehsAle] AR ol A AT e} o] o}F
Al 2GS dEAY AREATIE olE 7 Bl
IO, AAZ o]F Aofolt AFol A g3h=t] 3
oM REA, A 2 FA W, oA B3 2}
& 5o W § oJe] 7B BAHol A& S Tk ol
BA W FRe wads A7t Ay, olE diat
2o AI1 FAol S8 & e AR AAA 2ol &
FHUS w W24 BARC] ol8E F U AR AR
Ak, vl Ao Al vl GAISIAL FRIE 2o} A
2 09l § ddssher o 7B #AHel g+ A
W, o8] BHow Axe o AMdths He 7
et oS S A% A7} ek mie] B

Hd [ oo 2 o
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