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ABSTRACT

The residues of organochlorine pesticides (OCPs) in Traditional Chinese
Medicines (TCMs) is an urgent safety issue needed to be solved. OCPs have long
decomposition time and easily accumulate in living organisms to induce cancers or
malformation. Therefore, the current regulations of OCPs from the Department of
Health or FDA are that the amount of OCPs residues should be undetectable or less
than the minimal dose. In this project, gamma irradiation was applied to decompose
the residues of OCPs in TCMs. Ginseng and senna that are normally used as a single
receipt in the TCMs prescription, but they are frequently contaminated by OCPs.
Therefore, they were used as the targets in this study. In our first year’s research,
the OCPs mixture was used for investigation of the optimal condition for radiation
decomposition. In the 2 nd-year’s study, the OCPs contaminated ginseng and senna
samples will be used for study the effects of irradiation conditions on decomposition
of OCPs.

OCPs including PCNB, Aldrin, «-BHC, 5-BHC, v -BHC, ¢ -BHC, p,p’-
DDE, p,p’-DDD, p,p’-DDT, and o,p’-DDT were used in this studies. Gamma
irradiation was processed in the Nuclear Science and Technology Development
Center at National Tsing Hua University; and the gas-chromatography was used
for analysis the concentration of OCPs. In our first year’s research, results showed
that gamma irradiation was able to decompose OCPs. The decomposition efficiency
increased following the increase of irradiation dosages and was dependent on the
types of OCPs. Among the gamma irradiated OCPs (2 ppm) samples, PCNB had
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the highest decomposition efficiency. Only 1% of PCNB was remained after 15
kGy of irradiation. Among the group of DDT, o,p’-DDT had the best decomposition
efficiency. After 30 kGy of irradiation, 4% of o,p’-DDT, 55% of Aldrin and 73%
of 7 -BHC were remained. Three kinds of dose rates (0.5, 1.5, and 5 kGy/h) were
used for irradiation of OCPs. The results showed that low dose rate irradiation had
better decomposition efficiency than that in middle and high dose rate treated ones.
The decomposition efficiency in samples of that irradiated with 0.5 kGy/h dose rate
was significantly higher then that in 5 kGy/h. Moreover, radiation decomposition
efficiency of OCPs was increased under moist environment.

Parameters of radiation decomposition of OCPs that established in the first
year will be used for the study on the radiation decomposition of OCPs residues in
ginseng and senna for the 2 nd-year’s study. Platform will be set up to eliminate
OCPs residues in ginseng and senna by using gamma irradiation. This navel
technique will improve the economic value and safety of TCMs, by effectively
remove OCPs residues from TCMs.

Keywords: Traditional Chinese Medicines, organochlorine pesticides, gamma
irradiation

111



F T3
PEHLEEAECRERTRFEYFEL > RLAZLREY
B 7274 % (Edzard, 2002) o 4ofe fEid-¢ B4 L B i 410 2 B
PEHA s AV FECEZ RN fI AP B
?’Jffﬁ?% N ‘-}/E’-%-’l iiﬁ?ﬂ,zfiln\ﬁ”‘\léuf—%;‘; y 1 ops ¥ ;ﬁ‘é#
FEAR - BATGAR Lo d et E R DR E R R G R

FE ) RES R B#ES E4R Y > F s @ il %75 4 (Colosio
et al., 1999 ; Contreras Lopez 2003) - # ¢ 3 @z R %E(organochlorine
pesticides, OPCs) % % "gia {4 ¥ E K »xfd » 3t 2 3E Y U L f2 > Fl4
Mﬁ%%@ﬁ?ﬂgﬁﬂ*ﬁﬁmaxﬁ%fﬁ 58y %%ﬁ
K - EER VAN ‘ﬁk . #p % F (Przyrembel et al., 2000) » F]m B 3k %8 ~ wi

F M+ (Snedeker 2001 ; Starek, 2003 ; Tanabe, 2002) » §_Z & *7 f# 40k
g o ¥ fé%i RE»L - Eniirmdtd T2gY 4 8 }_Ii‘i’ﬁi
LR SRR AN N U T VIR Bt B S S
TEyRH T EL ““@ﬁﬁ%*&%mﬁmﬂfgﬂﬁwﬁﬁ
- 2 (w50 2004) o AR L E B 4 B R PR B (gamma
irradiation) 2 Mf v EH PR WA REAT G2 R A B AR
PR E L LTS fﬂ%%iu$£‘~£*%m%%¢i~§ﬁ%’$jﬂc
B SUPR B A fiE P %#ﬂ WEFRLEART2ZHIT S oo

.—J/\

>

55

{\1 f‘r‘&’e
)

—

"

J~4

6ﬁﬂﬁ#%%%“*ﬁ#@* BER? XEL G & N IRF
¥ fl%’#ﬁéﬁ FOREM RO B2 PN FiE S Ny
Pi RFL G F M BRG FLRRRREFE N Rk F
LB EFA g (FARE1998) 0 IR S EREHY S

—\
[a~]

|

WRELFDEEF 22 S SRBHG L fRIEY 2505
Hede B RE T T A R %?ﬁ" ﬁi%‘/fﬁé{’?‘ WE PEDALIFE - 4
B OSRGOS F AL S F3F § R RILE ngiu;;\zglo kGy 2 T e
e B RBET A z}@, %ﬁ ° 19994‘£WHO’;> %0 F 38 TR A2
BEANFE 22 FAGF %b B e MFT R T K § R S B
){E%’ﬂz""‘ *;,4,\)3'4;6 ms:ahléaﬁzg ﬁk‘gg%‘o

B --)

w

FWARFDOCRREFI AL PR IAR > LT PR
%ﬁzl_gzk#ﬁ 0o Bde o 3B PR lL%‘f']iEfr LT~ A K L fER %’:;9‘\’?:"5’%
FAr s A E (M EE-2005) - T E RFELZ BT € Gy 447'

K 4 cies ch;,-ba%v;}n ¥ % # (Aguilar et al., 2002) » 4 v -BHC (Lindane) &.-k
P R 5301300% 0 AP S E o v kMY~ FREIEAE

112



PR EEA 528 Ko

THAET R AFMEET VKR v-BHC A feniEr T
EREAVER I N E g At v F AN SR A Y 4 B AR
H’— ’ ﬁﬁ'g’:i 4’”}%.‘4 I,J.ﬁi:,—:»z.ZG ~ 385+ 1%‘ x__”/:\#l‘ ﬁ;‘.«?—‘l‘l— ?}J %f‘
% s 5~ A REAed 34 & 4 48 0 (UNEP/POPS/POPRC.1/8) - £ I ~ #
BRPTE RGPS S ) 8 RFAY R
%0 bldop AR ¢ 27w DDT (o, p-DDT, o, p'-DDT, p,p'-DDD,
o,0'-DDE) 1§ 50.2 ppm\ #“BHC (a-, -, v-, 6-) & 50.2
ppm ; # WFDA™ % 2 7% & % ¢ 2. DDT/ DDE/ DDDz_ "2 & ;¥ m 2_ 4o
bv1 {62 3o 8 F-DDTIE 5 1.25 ppm ~ 22452 E 205 ppm ~ 2 552 &
0.2 ppm (ATSDR, 2002) » 2% 7t % FO5# 117 10p % 7 [ ¢ B &35
LR R4 (F#2F 3 $0950003346%) 1 BE 5o L - if
SRR T E &S - RN 2T g AR o %’%%&*Hf'ﬁé\ » Trdp
GES T RN LA AR TR S o A S
TE O HBES? EHRATEADDTRERE 2 1.0 ppm - BHC‘REL g
% 0.9 ppm ~ PCNB (Quintozene)*¥ & 2 1.0 ppm ( Frctafws & ¢ %5*—%3&
Aé-" FHEFTR > 2006) - DDT ¢ 2 F 4 A 57 152 AP # i
(Jaga and Dharmani, 2003) » © 4 > Zk491 R R 1F & * o AN E LT
FIAY G A LE e ARE3ETY 1p A=+ jFE 4 (DDT) -
AR64E10" 1pA=E* f e (-0 B-fv6-BHC) ~ A W74#27
1p A+ 2 (+v-BHC: Lindane) ~ A ®W79# 7" 1p A=& % 7 7 &
F(PCNB) (fisclrb ¥ 2 R ¢ P P ERE h-R EFIRER
2006) - A %z FigEEHF NE AN E2 P B F R 175 % B
%
g (213252001 § - 2000 %% > 1998 ; #F % > 1999) » A &
ER2 LA > B ERT 29 BEH G TE%® 4 & W4#ﬁdg’§
B Y 2 PEAGRERAREEZ Y FAEG AT o AT G
Moo B RSTET 0P EH Y G A REL AR HEF G kL g
ST BE RBELTE AR B A o2 A BaiE R 2
PEMBEREATL FX 2F R REAPM AL

113



v %ﬁ;ﬁ&éﬁ 5 28 % 54

AENE PR R

FRL#RA2EEFT % - B2FF L 1L BF RELT FA
£ %ﬁ%%.fﬁﬁxﬁ,ZW%w F2ZZRHNBERL[EG B
PE2 PR35 8 RFEL G RFH RS fAnF L P47
%%%k&fﬁHﬁ ﬁﬁﬁzﬁi%g’uﬁmﬁﬁpﬁiﬁéi&
i 4e B SLPE ST i

5

ZLR2ZF LP#¥EL a-BHC- 8 -BHC~ o -BHC ~ & -
BHC -~ p,p’- DDE ~ p,p’-DDD -~ p,p’-DDT ~ 0,p’-DDT ~ PCNB -~ Aldrin 10
CRESR

] %%ﬁbﬁlf?n—hexanei%‘ R L R ERE R o LRI
CBERPY S L RERTRERK 0 ® Y 2 R 5 45-60 0 IR
M2 4e B Mi € 51172 133 MeV > #-255 B 22 glIdfk &g B ST RS
E‘]‘,},%x%*‘i‘&ﬁgﬁ;mﬁéklj'*" Foo BREFZE L E & a1 e o @ PR 51T
IHEF AT S o REER S FE (2513 C) » &5 B R ETPF
BB > UED AT 2 g SR SR E o

— FWERELTRARL NS ARSI A fEICF
(C)FRILEELIIFAE NIRRT SHREHEH S A0
3t & R FoxF LR 12 ppm2
Hit10faF W F B £ A BE{(0~5-~10~15~20~ 25~ 30 kGyz |
TR EHERILT S ZEAF - KT REFZ AR SR NE
%%ﬁ%aﬁ@m%%#i’%%puﬁﬁﬁwﬁﬁﬁ’%%%i
B EIES s HE S REER S 2R (2513 C) HhrEkE
e BB B > UE DT e 2 i SR ARIE o
(Z) " BRBHL2LFWIREZEAT LRXET RRERSIIEL T
Wr REERSF AR (GC
Agilent 6890) ~ 47 » * ¥ + 4 & B £ (electron capture detector,
ECD) Wiplig s I B ERETIE a2 R R BB 2 2 P o 5
FE o
1. k45 ¢ - Agilent J&W DB-608, 30 m x 0.53 mm x 0.83 xm
2. R R L ARdNE R 52000 Co aFEFE25 min 67 C/minig B2
B 3280° C» #4x30min> £ »;§ 250" C-
3.1 5T § & - 250C
4. ¥ .ppzm)i 300C
5. F 11§ F (N2> ¥ &99.995%

114



PR EEA K28 Ko

6. 3 in 8 (carriergas) Nzjt:g : 2.5 ml/min

7.9 2% % 88 N2 iz 25 ml/min
SO RHBMEFLE R HALS R BE R FRFLPE

SERGRESIHEAL R BF R B2 B E > ul ppma t
<+1O7fé (XY ;gwm ]i£{705~15+5 kGy/hLif?'Jfé_—"? (TR BT o M

TEE R KL ”%@ﬁ@%k%ﬁm%ﬁﬁP’%%%iﬁ

r-rmill Fﬁmia,kﬂyﬁwj FoREED B RFREH > 2EFF0 10
15~20 25~ 30 ~ 40 kGyz g BB s-H| B > 2 HE AL 5 = T4F o

S
A

§RFRREIE S8R ek 2 g

E T EEE /};e);*i*ﬁﬂx%%ﬁ/w\ﬁ* T2 L B
‘56%‘—‘!,‘--‘5: v g 651\/,7\)3'* {-ﬁcﬁ’il 7 WERZop DDT PCNB‘
AldrlnAv\ Jﬁo%gl;kl 210 ppm—ﬁé,}afi » 1.5 kGy/h#&| & ﬁ@ﬂ’fTO\
10~20~30% 40 kGy’ LA RILY R ZEA o “h?]k@ii&@*@

g (~ppb) ’unhwmwMjgﬁﬁﬁaﬁﬁﬁﬁgmﬁ k&
PSP T

r - RHEFFBELREYFRR LI H L F AL fEIRF LY
Flick? B9 7 5 10%2 Kk » GHEHREREFY E4 ¢ 23

gg%&a«gﬁﬁﬁ5@»ﬂ¢%§g%\aq’amAﬂﬁwg

%o v e {10002 7 AR R 2 90%2 T pR-kiA e (7 OfE k=9

1> VIV) » 1215 kGy/h#| £ % P& 540 ~ 10 ~ 20 ~ 302 40 kGy -

115



v %ﬁ;ﬁ&éﬁ 5 28 % 54

2%
35

AP TR L A F B ® o -BHC - B -BHC - o -BHC
(Lin- dane) ~ & -BHC ~p, p’- DDE p, p’-DDD -~ p,p’—DDT ~ 0,
p’-DDT ~ PCNB -~ Aldrinz 4¢ 5 ]353/1' FBEIER ~ 5 F R E2
R ok REG B E RFL ARk

10/6OPCs ¥t P 5 2 &1 & 1 7 Pﬁ;‘}}é)ii/w\ 170 R R RS 2 A
G35 A 300998 ot E A2 MMM FAEEZ RE PR
(IDL)4c4 — o edpi7rctafms o2 2 [9 BEH 5K TLERH
/%\J“lifﬂ“'"j‘/fj ’"’T"%ﬁ P%\%’%d%%ﬁ-ﬁll'lg)%?E%’ HDDT
BEE 510 ppm» BHCHE & & 5 0.9 ppm ~ PCNB (Quintozene)*¥ &

21.0ppm> AFFT 2453 F 0 FREITHEFFEZEMKRPINE 2
%ﬁiﬁljo

- FBERELTRAE NS AR 2 A fRF
#2 ppmt it 8 F R & 0mE 554 kGy/hg &40~ 5~ 10

1520 ~ 25~ 30 KGy=2 ¢ & H £ 15 » £GCA T4 % dok = 2 Bl— - &
%Wﬁ“ FWEREL o cray2 AR A - o SRS R 4

EORFLATGRM . SIET 4 REY UPCNBA Bk Bt 0
15 KGY PR 515 2 2% 1 & © [ 3+ 1% » 520 KGy PR 5415 PCNB2z 24 5 & ¢ 1%
i pl#&*2 ; DDT#E ¥ 120, p’-DDTrc % 5 & ¥ » 530 KGy PR &5 2. & 5
5 & 94% > B =S p'p’-DDT > 530 kGy e st is 2 7% 1 5 5 960% 5 Al-
drin/z30 KGy P8 47 7 & 1$3:55% ; @ BHCHT® 2 o -BHC2 A f#c%
"
BE o G30KGYR IS 2 A H S 5 9T3% -

CRHEBEFLE S HRAL R BE R EFLPE

SRR E IR B F REL RS2 BT B 104
7#& L L1 ppm o & w205 kGy/h) ~ ¢ (1.5 kGy/h) ~ % (5 kGy/h)
SR E TR R R HE LSS 505105152025~
30 ~ 40 KGy « Bl = #F7 5 #8106 49 4 B 254 § BB it 15 GCA
ﬁ’mg@#’ﬂiiﬁﬁiﬁﬁ’ﬁ?ﬁgwﬁﬁﬁﬁﬂﬁiﬂﬁT
o SR e B A BERME o LG E RELE R - o

E’ﬁé—xﬁ;wﬁﬁﬁﬁ BELBF 225K T40B=ZA B C-B=A:
Aldrinz PCNB£ i< ~ ¢ - :zs;ﬁ_fsw@_ B2 A fRre s > B0 AR
F RS HAIdrnZ & s %k i iE > R &I 40 kGyEﬁﬁ@ FF530% 0 @

-

116



PR EEA K28 Ko

e s B HESIREZBEE ARG PR 540 KGY PR &S 2o 5 F
A 5] 5 38% 39% o PCNBR| % 10 KGype #4175 % € & 2 & 5 & [ 1% »
P R E 2 P O PR o
R-BL4#EDDTH T 4% LEX 2 b HE SR 2152 B EA
F % oo 1N0o'p’-DDTX §5 6+ 4 fE»c % 5 E » 30 kGype 6418 H 2% 5 T 35¢
13+5% > 1 40 KGy R 18 B # kR © Mt 1 PR o R &P’ p’-DDT
2R3k =2 0 =40 KGY PR BF15 B i P \%ﬁwﬂf*%éﬁﬁﬁiﬁ"@
T 3w 519.35~30.3~37.68% - # k& E X peE¥p’p’-DDT 2 p'p’-
DDDz 4 j2»c % $84~ > p’p’-DDT 7 b & & F A2z A fRrc %k 4
MHEF > HMEF>FHESF > ap'p’-DDDE 7 I H £ F AIL (S 2

Qﬁﬁ%%@%§$<ﬂﬂﬁ$<$ﬂ#”°%T%FW§“%7%%
#2 hfE3 22k o B=C:48BHCH 7 8% RE X7 & E

PR BT A RS 2 A
%> AFBBHCHERE 44| £ + 2 H 2y 7 S 3ang 2 %,mnkmij'g
%Wf%%%=°ﬁﬂ 7 -BHC ™ % | & % P& 54 3 40 kGy 4 2 7% % F 4
S&Q%OL%%ﬁiﬁﬁﬁ%gﬁgaﬁﬁﬁﬁﬁ%&ﬁﬁﬁﬂié
FREFLIM A LG F EEET AR T S RAITE S 2R fEx
YRE2R

S FBIRFERAHELI B RLfEF LB
et HRES? S MA RS iE20p’-DDT ~ PCNB -~
Aldrins =) pe @ =1~ 2~ 10 ppm= fk & > 12 1.5 kGy/h#| £ 5 B 540 ~
10 20~ 30% 40 kGy - MGCAF A H F 2 L% 4cHle » 7 L7 ik
FREFRESHPRERSE > BRERAZATF PR MK
)i o 4o0’p’-DDT*:20 KGy R &4pF > 7 kR 1~2~10 ppmz s § 5 & 5
7.87~821~1347% & F W& L B2 7 P ERRHA Back B
THEFEREZERBBFE MBS JEE E Tk o Flpt > 1
FRrERXREFLY B2 Bk Y E RS2 4
EEER -

FTREFEERFRR I LEH S RRKAL 2350 F 2L P
j‘ﬁﬂm’l‘w‘mﬁl‘&ﬁ&k é/ﬁﬁ?’j’ﬁé“’%%iﬁ»—jﬁbhﬁjﬁ 97}@
7 %% L #®q-BHC~ 5-BHC -~ v -BHC ~ 6-BHC ~ p,p’-DDE -~ p,p’-
DDD - p,p’-DDT ~ 0,p’-DDT ~ PCNB > & 3% B & & fZ xS B F 2 7 f&
% 1% B %0,p’-DDT2 PCNB:g (7% -k &» 5 £ 2 R4 220 % RI3R -
117



v %ﬁ;ﬁ&éﬁ 5 28 % 54

ECEY B okA T E 0 AW 1100%% 90% T fR oK% R fe 110 ppm2
0,p’-DDT %2 PCNB » 1.5 kGy/h#&| & & pe %40 ~ 10 ~ 20 ~ 30% 40 kGyis :&
FRER G AT o BE4-BT T 0 0,p-DDT12 10 kGy R &8 2 2 7 /K
(100%® p% ) 22 5 -k (90% 7 fi% ) 2. B &5 5 5 & W 542%% 3.1% ;
520 KGyRe 518 0,p>-DDT7 Z 'k 5 6.2% 2% F > @ o,p° -DDT»*
90% 7 F% H = MOT I RET - PCNBL A 2 3 10%-k & 7 3 55 AR &
¥HH2 2%k o %«;"rﬁrrx% xsr_*"" kentk B ¢ Bb3to,p’ -DDT 2

PCNB7F #2 B #2 BR&tA f22z

118



PR FE K28 K5

2 3t
A AR A S HIBELBHC2 DDT k71 & R &2 447

o BB SRR jRE o E 2 4 fRY B Y LRERT 2T Lo
BRE>ZRAP BRI RIREEFEAT 2R - PR 33557 8¢ &
“H E‘ ”"ﬁzr}tnﬁ,}?—"]“"r54“‘f’x@ y E\Z&“_}'L{ﬂ ggm 2&‘,;*}: bz ﬁ;;_" R
o AT LR ﬁ%ﬁ%%ﬁﬁk’%*ﬁfﬂﬁﬁﬁﬁ%ﬁ? #*
PR ’ﬁﬁﬁ’*:h‘ ZHFWEFREEAT IR P X BE Y L%t
oo BENY FELG ARERIFT o FE R0 £k 2R
;EZ 1‘9%"’#; Wi RERIOHES BRI Gk NG e E
B2 2250 o BEARG HRAURBRREZE Ntk 2 B
EXmdp o RO R MFL A ERENY fPREL G REE
iE o 4y Egz;z\pg,é,q-%’ qrf‘,@/,q\}zz;_{ i}gﬂ Z2_735 ﬂiL,{w » B -4 B pg;,j-f%’a —%(\,z,,\)‘{;’,
ZHPREATZ TR EENALFEE - e S RBER* D Fe
©F 5 MRGLT > 19998 WHOH 4 & * »r & % B2 HE o 7

&%%i@p%k WO e o

7 E %ﬂ*m@ﬁ* Sd B A4 Foat VR A2 (Langlois
et aI. 1970) - A3 HFT P B ~ KPR~ e B ABEE S N gLV 4o i
DDT -~ 2'4-D% 3 #5 % B # 2 *% 2 (Arkhipova et al., 1997 ; Bojanowska-
Czajka et al., 2005 ; Jang et al., 2005 ; Poster et al., 2003 ; Tao et al., 2002 ;
Zona et al., 2002) - } & RPFE s fir P 25 pd Ad >4 B
L fE2o 1Y B K Rtk 2electrophilic additionz. iF % iE ¥ Mo HF R & ¥ IR
¢oRrERZ & RS e L 4 #4FE (Legrini et al., 1993 ; Zhang and
Yu, 2004) o 4c SR EE AL A E 3 F pd Ao TG oo 82 B
2 2 L %J:.f#uﬂgﬁz;y' °

Py eas 28T 5 - E2F7 AFEN7T BRI 2 {55 R

Wx B&2 o fgscsk > WER 1 ppmz ¢-BHC -~ 5-BHC ~ v -BHC ~
6 -BHC -~ p,p’-DDE ~ p,p’-DDD -~ p,p’-DDT ~ 0,p’-DDT ~ PCNB ~ Aldrin
FI0ORFE T W2 PFEF S AR 25 EFEF B AT ¥ 0
OPCsz_ 4~ ﬁ’ar P I E VLR L f2 S FEOPCs o v -ray$OPCs2
/\)‘f;E’gf']ﬂifZ‘Q l’}r'f'} y /\ﬁ"’i‘ﬁ:ﬁ:“{f%ﬁ@ﬁ#gﬂﬁigfﬁﬁﬁ'ﬂ . E‘g’T%‘&’T#
2 3OPCsz. 2 fa»c X ElgF A B » R4-OPCsenik & 2 B 5 K & & 0%
o € By -rayHOPCs2 & fEs g o fe @ * 3t 4o 3¢ 44 ¢ OPCsz
F’(?'-%Tf?’ PR B B2 A oG AT Flakd v E ’Lglﬂ
T EOL TR ¢ AOPCsiF 42 4 2 fIRE R TR

119



v %ﬁ;ﬁ&éﬁ 5 28 % 54

# € ~ RSt 2 OPCsik & $OPCsz 4 fif 7% 5

Ap e A AT RIE Y e

E/T llik ]i o

120



PR EEA K28 Ko

“l.

T~ BHmEER

AT S fRAY By s RERT RN 7 B4 EETY
S SRR X ﬁ;@y); AREITFRAT 4 2 ESApd
o £ G RY g 2R g k2 REF L o P A
éﬂ@?%i%%ﬁ?’;k&£¢@Wgoé¢3$ Tz gL o &
ﬁ@riﬂ%ﬁﬁéS%*%%%’@&ﬁﬁﬁﬁ<£ Fp o H 2
BEARGHEHRAEEZ P B3 £ rf o
AR PO EA RS R Y EHY AT E R
AR FBME S EF FBRARG T RS kAR B 2 b
)R- xnggw zsaﬁ;w,\f = ’ﬁmﬁ*,u Ef i L

Y A g ﬁ‘x{/’a\ﬁ'&”ﬁﬁﬁ%g )fg).@r«-kg(‘f—‘i E'ér.*f%?'éal’&ﬂ'*ﬁ
Wi RFATLY BEHFREF B MEHPE > TG Tl KA AR
bRz fg St AR F APt FH Y 2 FREE MR TG F L E
R T B R R E R B F L PTEFFR > 2200 B AR
B fEvy B R B T2 I L oo ¥ e B ﬁ«'ﬁ”f’ﬁ%i%”?—i
x$ PR MTETEZE 0 A - EFTSETERBET A RS H Y
2.3 Wr pE, &> M%‘Z%%ﬂ%ﬁﬁ%}ﬁ;'ﬁ BEREL T HR o
MY B BHBMG L AT - BET 0 BT
L ELSEFT T RET ARSI o FRELI BB BB AT
TR R EARB A (B 51 2951765 ) 0k

Az ;Ln —‘:;J-i 73\’%—:{:: FolafE s & v %ﬁ é_ﬁ;_'-i ﬁ g "J'% ¥ .CCMP96-RD-002
BGPTSR ATHEFOE R o iR

121



v %%EE#F 5 28 % 54

2~ 5% v

1.

10.

11.

12.

13.

Agency for Toxic Substances and Disease Registry (ATSDR). 2002. Toxico-
logical profile for DDT, DDE, DDD. Atlanta, GA: U.S. Department of Health
and Human Services, Public Health Service.

Aguilar A, Borrell A, Reijnders PJ. 2002. Geographical and temporal variation
in levels of organochlorine contaminants in marine mammals. Mar Environ Res
53(5):425-452.

Arkhipova MB, Tereshchenko LY, Arkhipov YM. 1997. Photooxidative puri-
fication of water to remove organochlorine pesticide 2, 4-D (2, 4-dichlorophen-
oxyacetic acid). Russian Journal of Applied Chemistry 70 (12): 1930-1935.
Bojanowska-Czajka A, Drzewicz P, Kozyra C, Nalecz-Jawecki G, Sawicki J,
Szostek B, Trojanowicz M. 2005. Radiolytic degradation of herbicide 4-chloro-
2-methyl phenoxyacetic acid (MCPA) by gamma-radiation for environmental
protection. Ecotoxicol Environ Saf (Article in Press).

Colosio C, Corsini E, Barcellini W, Maroni M. 1999. Immune parameters in bi-
ological monitoring of pesticide exposure: current knowledge and perspectives.
Toxicol Lett 108(2-3): 285-295.

Contreras Lopez MC. 2003. Determination of potentially bioaccumulating com-
plex mixtures of organochlorine compounds in wastewater: a review. Environ
Int 28(8): 751-759.

Edzard E. 2002. Toxic heavy metals and undeclared drugs in Asian herbal med-
icines. Trends Pharmacol Sci 23 (3): 136-139.

Jaga K, Dharmani C. 2003. Global surveillance of DDT and DDE levels in hu-
man tissues. Int J Occup Med Environ Health 16(1): 7-20.

Jang SJ, Kim MS, Kim BW. 2005. Photodegradation of DDT with the photode-
posited ferric ion on the TiO2 film. Water Res 39 (10): 2178-2188.

Langlois BE, Collins JA, Sides KG. 1970. Some factors affecting degradation
of organochlorine pesticides by bacteria. J Dairy Sci 53(12): 1671-1675.

Legrini O, Oliveros E, Braun AM. 1993. Photochemical processes for water-
treatment. Chem Rev 93 (2): 671-698.

Poster DL, Chaychian M, Neta P, Huie RE, Silverman J, Al-Sheikhly M. 2003.
Degradation of PCBs in a marine sediment treated with ionizing and UV radia-
tion. Environ Sci Technol 37(17): 3808-3815.

Przyrembel H, Heinrich-Hirsch B, Vieth B. 2000. Exposition to and health ef-
fects of residues in human milk. Adv Exp Med Biol 478: 307-325.

122



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

PR EEA K28 Ko

Snedeker SM. 2001. Pesticides and breast cancer risk: a review of DDT, DDE,
and dieldrin. Environ Health Perspect 109 Suppl 1: 35-47.

Starek A. 2003. Estrogens and organochlorine xenoestrogens and breast cancer
risk. Int J Occup Med Environ Health 16(2): 113-124.

Tanabe S. 2002. Contamination and toxic effects of persistent endocrine dis-
rupters in marine mammals and birds. Mar Pollut Bull 45(1-12): 69-77.

Tao X, Ma W, Zhang T, Zhao J. 2002. A novel approach for the oxidative deg-
radation of organic pollutants in aqueous solutions mediated by iron tetrasul-
fophthalocyanine under visible light radiation. Chemistry. 15; 8(6): 1321-1326.
UNEP/POPS/POPRC.1/8. 2005. United Nations Environment Programme.
http://www.pops.int/documents/meetings/poprc/meeting_docs/langs/
POPRC_1 8 c.pdf

Zhang SJ, Yu HQ. 2004. Radiation-induced degradation of polyvinyl alcohol in
aqueous solutions. Water Res 38(2): 309-316.

Zona R, Solar S, Gehringer P. 2002. Degradation of 2, 4-dichlorophenoxyacetic
acid by ionizing radiation: influence of oxygen concentration. Water Res 36(5):
1369-1374.

Fr ¥4 R ¢ B P AKRE B — B F R > 2006 > http://
pesticide.baphig.gov.tw/index.aspx

FrcletEd 9 LY EFLRG  e s P Y BL S %K TR
w2 F o o AWI3E o

FRE Y FELR 0 FETRE 20060 ¢ FFH RS T
LR

£ o http://www.ccmp.gov.tw/bulletin/news_detail.asp?no=56&selno=623&rel
no=6

23&PageNo=4

Frelafr2 $ 79 FHELR ¢ > P ¥ FX 2290 fFArciFpi §9 F
ZLRE > S AR

PRt Y FELR 0 ¢ FHB [ S A SR ETHRAS
Frteird P FELAE 0 o4 AR

e 2 o8 Fr FL 208 Gt 37 FELR ¢
Ao AK9IZE o

AARGE 1998 ¢ BT G M E RE LA IR S 2L
Frcteird ¢ FELA AL ERLFFLFEFREL -
SHFE S F27 02001 e B4 R ERTREREE > FrcliEd
F7 FHEEH19:89-224

AR FFiE 2005 F WEF REDIRT ANEE Y T EY g

123

T

-


http://www.pops.int/documents/meetings/poprc/meeting_docs/langs/
http://www.pops.int/documents/meetings/poprc/meeting_docs/langs/
http://www.ccmp.gov.tw/bulletin/news_detail.asp

CFHEE S 28Y B 5

*ooo@ ¥ 2k s 30(6) ¢ 405-409 o

30. # £p > 2000 B Aiev ¥ EH 2 BHC{-DDTR A T £ » Arclairs
% ¢ FHi4p 0 18 1 261-279 » CCMP88-CP-002 -

8L ¥l WA EWA 01998 ¥ MY AT RELAG (ID) > #
P eSSk RN AT ER 1616374

32 M % K R E B 1000 ¢ E G i MR EAT LA
T Ea A4t 7(2) ¢ 153-162 ©

124



NP
)‘"‘r

v %j&‘_’&é}?fﬁmﬂ 554

R (%)

100%

80%

60%

40%

20%

0%

5 10 15 20 25 30 35
fRfIE (kGy)

@_

3

BELES T RRE ST ABRHSZAGFTE AT o

125




PR EEN K28 Ko

ECDT A, (57071W01180033.0)

0kGy

e AT | ]

i |

WS

- ——
HIETTY -EEVTE CTE T

I8 JHE = ¥3lL)
HOTHIVLAIH - ¥k

L0+ - €052 =

RV T
BN - B

| 1
1A, (5701011800280
q

IENRNRERE

ECDTA, (9701011800289

40 kGy

Qa0-FF -~ 6FEET

30O ¥y =00

HIOHE =05 L =
g P —

11111

He
=
0]
]
et
o]
000
0]
0]
0]

B SRR S & 22 GC R

F|E 4

SN

Ba k& (1ppm) X

\?—"

o

126



CREE ¥ 28Y F 5P

Aldrin m High dose rate
100 Medium dose rate
- Low dose rate
80
B 60
¥
BE 40
20
0
0 10 15 20 25 30 40
WG 77 1 (k Gy )
100 PCNB B High dose rate
B\ ledium dose rate
80 Low dose rate
60
b
& 40
20
0
0 10 15 20 25 30 40
W57 1 (k Gy )

B s B % £ B $f40 5 54 fRAIANN 2 PCNBoc 3 2 B 48 o ot

g 2

dium)

= fE# E F 4~ 5 505 kGy/h (Low) ~ 1.5 kGy/h (Me-
2 5kGy/h (High) -

127



¢ %ﬁ%‘ﬁéﬁ ¥ 284 %54

@ igh_dose rate
p'p'-DDD Medium dose rate
100 - Low dose rate
80 |
R 60 i
M
i 40 |
20
0
1 15 9 40
18 577 = (kGy)
p'p'-DDE - High dose rate
100 Medium dose rate
Low dose rate
80
860
¥ 40
2R
=20
0
0 10 15 20 25 30 40
A 45 7 1 (k Gy)
‘ B High dose rate
p'p'-DDT
100 B Medium dose rate
O Low dose rate
80
R 60
3
40
W
=20
0
0 10 15 20 25 30 40
A 45 7 1 (k Gy )
o'p-DDT - High dose rate
100 Medium dose rate
80 Low dose rate
X 60
B 40
&E
2 20
0 L -:l LI e
0 10 15 20 25 30 40
I 77 4 (kGy)

F=B PestAlE % 4 B 4 5 5as j2DDT R # e

128



Bl=C

PR EEA 528 Ko

M High dose rate

@ -
100 BHC B Medium dose rate
0 Low dose rate
80
60
3
5 40
=90
0
0 10 15 20 25 30 40
e b 7 5 (k Gy )
8= = High dose rate
100 BHC Medium dose rate
Low dose rate
80
B 60
5 40
=20
0
0 10 15 20 25 30 40
Rt A 1 (kGy)
w -BHC = High dose rate
100 (Lindan) Medium dose rate
Low dose rate
80
¥ 60
5
20
0
0 10 15 20 25 30 40
Het i A B (kGy)
s - = High dose rate
100 BHC Medium dose rate
Low dose rate
80
¥ 60
=20
0
0 10 15 20 25 30 40
WL = (k Gy)
ot & 5 2 B 44 5 5454 fZBHCE e 2 3

129

Ve
-



P FHEy F28H F 5

PCNB Ippm mZ2ppm m10ppm
100
80
8 60 |
o
20
0
0 10 20 30 40
s il (kGy)
0'p-DDT 1opm ™opom ™10ppm

B (%)

0 10 20 30 40
et ) i (kGy)

Aldrin Ippm g2ppm  gg10ppm

BEE (%)

o
—_
o

20 30 40
W5 74 (kGy)

Ble G E REEAHE L f @A 2

o3 /2
2 BN

ﬁ\

100% [ S
% H ' -DDT(100%)
80% % 0'p-DDT(90%)
H"'Q W PCNB(100%)
% PCNB(90%)
~  60% %
.
¥ h\
& R
2 40% %
Q
20% %
R
0% % |
0 10 20 30 10
Het S5 70 i (K Gy)

NS

BT PRSP E REY BRI G R EH LS QA BrnF 2 3

i~
F

130



# 2

Z- 210487 #F RERF S22 ISP R - M Tl RE T RIET

PR EEA K28 Ko

OPCs £ 4§ ) (ppb) A0 B et (1) % % ip14&"2 (IDL) (ppb)
o'p-DDD 14~2800 0.9997 5.0
o'p-DDE 10~2000 0.9997 3.5
0'p-DDT 10~2100 0.9989 2.8
o'p'-DDT 12~2400 0.9999 4.0

a - 12~2400 0.9997 3.5

£ - 13~2600 0.9996 4.5

+ -BHC (LINDAN) 11~2200 0.9997 3.5
O - 12~2500 0.9996 3.6
ALDRIN 10~2000 0.9997 3.5
PCNB 12~2400 0.9999 4.1
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OPCs Dose(kGy) 0 5 10 15 20 25 30
o'p-DDD 248323* 208450 222303  2131.87 205048  1989.64  1865.18
o'p-DDE 2655.19 240105 233174 221668 207231 199227  1860.12
op-DDT 2631.73  2360.84 223720  2087.51  1909.60  1749.97  1617.19
o'p-DDT 2466.94 197355 112394  624.88 327.61 166.77 97.69

ct -BHC 2828.97 263057 250487 248854 234996 226352 221101
5 271425 247586 243107 231797 219451 209057  2014.38
~ -BHC 226677 213101 206612 196895 186023  1768.81  1662.02
(LINDAN)
S -BHC 2003.03 275823 269150  2614.62 255377 249482  2427.62
ALDRIN 232132  1987.13 187823  1732.65 155579 144949 128185
PCNB 201240 200956 14597 32.00 0.00 0.00 0.00
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