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No. T ] EE | s | o T sigr] R s
- i LS - | TR

L,1-Y/ -2 2-v 2 6)) |7 enz—noxsL ppm| 0.01 | GC-MS/MS
D f=Frr=Zm=se pom | 001 | GOSN [=eo 10 o s bom| 001 | GCMS/VS
(2 |BHC ppm| 0.01 | Ge-Ms/MS | 83) [ mA v U kR xF L ppm| 0.01 | GC-MS/MS
@ |ppDT ppm| 0.01 | cc-Ms/S | 64) [ ez v ppm| 0.01 | GC-MS/MS
(4 JEPN ppm| 0.01 | GC-MS/MS | (65) |7 /LT = B RA ppm | 0.01 LC-MS/MS
(5) IMcPB ppm| 0.01 | Le-us/Ms | 66) |7 e e ppm| 0.01 | LC-MS/MS
(6) |xMmcC ppm| 0.01 | cc-ms/us | 67) [ e~k ppm| 0.01 | GC-MS/MS
@ |71x%r=1 ppm| 0.01 | Le-Ms/MS | (68) |7 ma~r oL — & ppm| 0.01 | Gc-MS/MS
® |rzvrry ppm| 0.01 | cc-mspus | 69) [/ mux~ ppm| 0.01 | GC-MS/MS
) |7HF=rr—n ppm| 0.01 | Ge-ms/ms | (70) [v 7o ppm| 0.01 | Lc-Ms/MS
1) [7voranz=r ppm| 0.01 | Lo-wsous | (71) [o7 ) &= ppm| 0.01 | GC-MS/MS
1) [7veaxniras ppm| 0.01 | Le-wsps | 72) [Pz k7 =0 hmo ppm| 0.01 | LC-MS/MS
12) [7ovmzxF0 ppm| 0.01 | cc-mss | 73) [ 2 5=V F ppm| 0.01 | LC-MS/MS
1) |7E&H#I 7Y R ppm | 0.01 LC-MS/MS T4 |7 Ay b ppm| 0.01 GC-MS/MS
1 [7erra—n ppm| 0.01 | Ge-ms/Ms | (75) |27 e x5 A ppm| 0.01 [ Lc-MS/MS
(15) |7V ¥ A by ppm| 0.01 | Lc-Ms/Ms | (76) |27 eanr 5y am v ppm| 0.01 | LC-MS/MS
1) |7 T ppm| 0.01 GC-MS/MS (W A=Y ENY S s ppm| 0.01 GC-MS/MS
) [7=mx= ppm| 0.01 | Ge-Ms/MS | (78) |/ aky T AF ppm| 0.01 | GC-MS/MS
18) [7 A Yy ppm| 001 | ccuss | (79) [7menrw o~ ppm| 0.01 | LC-MS/MS
19) |77 7 a—)v ppm| 0.01 | GC-MS/MS | (80) |/ AT ppm | 0.01 LC-MS/MS
(0) [75~4 K ppm| 001 | cems/us | 8Y) [vrhmky T TFA ppm| 0.01 | Gc-MS/MS
ey [rrryv o ROF LY ppm | 0.005 | Ge-ms/ms | 82) |7 =/ ary—n ppm| 0.01 | GC-MS/MS
22) |1 A kAL TE 2T ppm| 0.01 | Le-ms/ms | 83) [ o~y e ppm| 0.01 | LC-MS/MS
(23) |1 V¥4 ppm| 0.01 | Ge-ms/ms | 84) |v ey —n ppm| 0.01 | LC-MS/MS
4) [t v 7=k ppm| 0.01 | 6c-Ms/Ms | (85) |+ mv=n ppm| 0.01 | GC-MS/MS
25) |4 v 7ahrr ppm| 0.01 | Gc-ms/ms | 86) |2~ Ry ppm| 0.01 | GC-MS/MS
(26) | 7 XU E R ppm | 0.01 GC-MS/MS @87) |~ ppm| 0.01 GC-MS/MS
N |4 ~¥xo ppm| 0.01 | LCMS/MS | (88) |A X A R v ppm| 0.01 | GC-MS/MS
28) | <=V Vv ppm| 0.01 | LC-MS/MS | (89) [ AF L E LKA ppm| 0.01 | GC-MS/MS
) |5 77 ppm| 0.01 | LC-MS/MS | (90) [ AT F I K ppm] 0.01 | LC-MS/MS
30) [v==+v—nrpP ppm| 0.01 | Gce-ms/ms | @1) |4 h=— ppm| 0.01 | LC-MS/MS
B |[=2xFuhrr ppm | 0.01 | cc-Ms/Ms | (92) [+ 2 vV~ ppm| 0.01 | GC-MS/MS
(32) [z 2y 7ar 250 ppm| 0.01 | Le-ms/Ms | (93) [P A v~ — & ppm| 0.01 | GC-MS/MS
@33) |[=xror50 ppm| 0.01 | Ge-Ms/Ms | (94) [vm~=or ppm| 0.01 | LC-MS/MS
(34) =74 ppm| 001 | cc-Ms/MS | (95) | A7 = hT ppm| 0.01 | LC-MS/MS
(35) | =F 4 7 =K A ppm| 0.01 [ LC-MS/MS | (96) | A /AR LT ppm] 0.01 | LC-MS/MS
36) |= hFHV—n ppm| 0.01 | GC-MS/MS | (97) |Z— 3 v ppm| 0.01 | GC-MS/MS
BN |=hFvALTEY ppm| 001 | LC-MS/MS | (98) |¥ A4 7 /v ppm| 0.01 | GC-MS/MS
@) [=r7xr 7m0 ppm| 0.01 | Le-ms/ms | (99) |#+4 7L — ppm| 0.01 | GC-MS/MS
(39) | = h7 AE—Fk ppm| 0.01 [ GC-MS/MS | (100) | %A 2> ppm | 0.01 | LC-MS/MS
40) |= r7uax= ppm| 001 | Ge-MS/MS | (101) [T~ H T ppm| 0.01 | GC-MS/MS
(41) |=h U AR R ppm | 0.01 GC-MS/MS | (102) |7 Xa v ppm| 0.01 LC-MS/MS
42) |[=R¥varvy—n ppm| 0.01 | GC-MSAMS | (103) -7 v AT m L 2T ppm| 0.01 | LC-MS/MS
43) |Ax4o7y ppm| 0.01 | Gc-ms/ms | (104) |7 ¥ X K ppm| 0.01 | GC-MS/MS
(44) [AFH X ppm| 0.01 | Ge-ms/Ms | (105) |72 ¥ ppm| 0.01 | GC-MS/MS
@5) |FxF ppm| 0.01 | Le-Ms/MS | (106) |7 FF /7 mre ik ppm| 0.01 | GC-MS/MS
46) [ A b=— 1 ppm| 0.01 | Lc-ms/s | @o7) |5 o= — ppm| 0.01 | GC-MS/MS
@nnr=vxtrm—n ppm| 0.01 | Le-ms/Ms | (108) |7 F Uk ppm| 0.01 | GC-MS/MS
@8) [ sy ppm| 0.01 | Lc-ms/Ms | (109) |7 =27 a—n ppm| 0.01 | GC-MS/MS
N e ppm| 001 | cc-ms/s [ 10y |57 =2 —n ppm| 0.01 | Gc-us/MS
(50) | F Lk ppm| 0.01 | ce-msyws | ) |77 7= Ok ppm| 0.01 | LC-MS/MS
Gy [/ ¥v7=0 ppm| 001 | ccus/s | (1) |57 7 =5 R ppm| 0.01 | GC-MS/MS
52) |/ 2753 ppm| 001 | ce-ms/ms | 3) |z vy o ppm| 0.01 | GC-MS/MS
(53) [ rE ppm| 0.01 | Ge-Ms/Ms | (114) |77~y Ra v ppm| 0.01 | LC-MS/MS
(B54) |7 vy A AF L ppm| 0.01 | Gce-ms/ms | @s) |z vy ppm| 0.01 | GC-MS/MS
5) |7 e v sy 7 ppm | 0.01 | Le-Ms/MS | (116) [ 177k = ppm | 0.005 | GC-MS/MS
56) [7eoovcrFo ppm| 0.01 | Le-ms/Ms | )[Ry 72— ppm| 0.01 [ Lc-MS/MS
57 |7~ ppm| 0.01 | ce-ms/ms | (118) | Ry 7 AR ppm| 0.01 | GC-MS/MS
(58) |7 T AT LATF)L ppm| 0.01 LC-MS/MS | (119)| N U T A v T ppm| 0.01 LC-MS/MS
59) |7 vl v r=F)L ppm| 0.01 LC-MS/MS | (120)| RV 7 L — |k ppm| 0.01 GC-MS/MS
©0) |7 arzrru ppm| 001 | Le-Ms/Ms | (2| rY s Ry ppm| 0.01 | LC-MS/MS
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w)[rversy—n ppm| 0.01 | LC-MS/MS | (183) |7 /L %V 5 £ ppm| 0.01 | LC-MS/MS
(123) | U AL T B AT L ppm| 001 | Le-Ms/Ms | (184) [7 v ko ppm | 0.01 | GC-MS/MS
@y frvorsy—n ppm| 005 | cc-ms/us | @ss) |75 72— ppm | 0.01 | GC-MS/MS
(125) |~ U T T Y ppm| 0.01 | GC-MS/MS | (186) |7 m i 3 N ppm | 0.01 | GC-MS/MS
(126) |k 7 AL 70 ppm| 0.01 | LC-MS/MS | (187) |7 m A L7 ppm| 0.01 | LC-MS/MS
12| krr R A AF L ppm| 0.01 | GC-MS/MS | (188) |7 & F A 7K R ppm| 0.01 | GC-MS/MS
(128) 7% 7 & ppm| 001 | Lec-ws/us | @89) |7 m <y m—1 ppm | 0.01 | GC-MS/MS
(129) [F-7 w3 K ppm| 0.01 | cc-vMs/us | (190) |7 m kv ppm | 0.01 | GC-MS/MS
(130) |[= b & — A VY Fu L ppm | 0.01 | cc-Ms/MS | 191 |[Fm =1 ppm | 0.01 | GC-MS/MS
)|l rorsy ppm| 0.01 | GC-MS/MS | (192) |7 w XL | ppm| 0.01 | GC-MS/MS
(132) [ urr5y—n ppm| 001 | cc-ms/ms | (193) |7 ey —n ppm | 0.01 | LC-MS/MS
(133) |85 F A~ ppm| 0.01 | cc-Ms/MS | (194) |[FuvH I K ppm | 0.01 | GC-MS/MS
(134) [T F AL AT ppm [ 0.01 | GC-MS/MS | (195) |7 = &R* AL ppm| 0.01 | GC-MS/MS
B[ T TFay s = ppm| 0.01 | GC-MS/MS | (196) |7 m=%+ =1 ppm | 0.01 | LC-MS/MS
(136) [N X vk v 7 ppm| 0.01 | LC-MS/MS | (197) |7 uE7F K ppm| 0.01 | GC-MS/MS
(137 | ~hmALrTE Y AF L ppm| 001 | Lec-ws/us | 198) |7 eEerm L — 1 ppm | 0.01 | GC-MS/MS
(138) |[r=a ) F7 = ppm | 0.01 | GC-MS/MS | (199) |7 = A % ppm | 0.01 | GC-MS/MS
(139) [t 5 /— ppm| 0.01 [ LeMS/MS [ ooy [Z7 =5 x5 A ppm| 0.01 | LC-MS/MS
140 ez = vy v ppm | 0.01 | Ge-Ms/MS | (201) [~F¥H )y — ppm | 0.01 | LC-MS/MS
(141) |[EXe =17 h ¥R ppm| 0.01 | cc-ws/us | 202) [~y ppm | 0.01 | GC-MS/MS
(142) | v~k = ppm| 001 | cc-ms/ms | (203) [~FH T m ppm| 0.01 | LC-MS/MS
(143) &5 7 m ks % ppm | 0.01 | LC-MS/MS | (204) [~FLF 7V 7 = ppm | 0.01 | LC-MS/MS
(144) [v5 v Zr7u L zF L ppm | 0.01 | LCMS/MS | (205) [~FFFx 1 ppm| 0.01 | GC-MS/MS
w5 vz ppm| 0.01 | cc-us/us | 206) [~ % =a—1 ppm | 0.01 | GC-MS/MS
(16) (v 7= T ppm| 0.01 | cc-yus/us | or) [ ~= ) =25 A ppm | 0.01 | LC-MS/MS
147) vy =y ppm [ 0.01 | Ge-us/vs | (208) |[~7" % 7 a1 ppm | 0.01 | GC-MS/MS
(148) |V TFH LT ppm| 0.01 | GC-MS/MS | (209) |[~2> =) —)1 ppm| 0.01 | GC-MS/MS
(149) |[v ) Fu X 7 = ppm | 0.01 | Ge-Ms/ms | (210) [<v v v ppm | 0.01 | LC-MS/MS
(150) |[E°Y S 4 —7 ppm| 0.01 | GC-MS/MS | (211) | A )L T a A F )L ppm| 0.01 | LC-MS/MS
(BB |eyIvT=r ppm| 001 | Le-ms/ms | 12) [ ~o 214 Am 17 ppm | 0.01 | GC-MS/MS
IR ppm| 001 | GC-MS/MS | 213) [ "o F 4 A X U o ppm| 0.01 | GC-MS/MS
(183) [vy s -2 2T ppm| 0.01 | GCMS/MS | @14) [~r 750 ppm| 0.01 | GC-MS/MS
(154) [y 2 2= ppm| 001 | ce-Ms/ms | (215) [~ 7L +w— 1 ppm | 0.01 | GC-MS/MS
@s5) ey ppm| 0.01 | cc-Ms/MS | (216) [aH = ppm| 0.01 | GC-MS/MS
(156) |7 == hmF 4> ppm| 0.01 | GCc-MS/MS | @I7) |[RA AV B ppm | 0.01 | GC-MS/MS
1) [7 = x=n ppm| 0.01 | GCMS/MS | (218) [xxF7 ¥ —k ppm| 0.01 | LC-MS/MS
(158) |7 = FAILT ppm| 0.01 | ce-Ms/Ms | (219) [x=x 77 I R ppm | 0.01 | GC-MS/MS
(159 |7 =/ 77 ppm| 0.01 | 6C-MS/MS | (220) [AR = A » | ppm | 0.01 | GC-MS/MS
(160) |7 = 7 m Lk 2 ppm| 001 | cc-ms/ms | @21) [ A9 7 = ppm | 0.01 | LC-MS/MS
(161) |7 = > ALk F A2 ppm| 0.01 | cCcMS/MS | @22) [T axnom ppm| 0.01 | LC-MS/MS
(162) |7 = F A ppm| 0.01 | GC-MS/MS | 223) |7 o) Txz=aa ppm| 0.01 | LC-MS/MS
(163) [7 = F=— | ppm| 001 | Le-Ms/Ms | (224) [+ 554 ppm | 0.01 | GC-MS/MS
(164) |7 = "L L— | ppm| 001 | ce-Ms/us | 225) |3 7 mo s = ppm | 0.01 | LC-MS/MS
(165) [7 = v A —} ppm [ 0.01 | Le-Ms/Ms | (226) [# a7 m v 7 ppm | 0.01 | LC-MS/MS
(166)[7 x> 7mrELT ppm | 0.01 | ccMS/MS | @[ A v xnTm 250 ppm | 0.01 | LC-MS/MS
16 [7=v~x93F ppm| 0.01 | Le-Ms/Ms | (228) [ # <~ XF7 X ppm | 0.01 | LC-MS/MS
(168) |7 54 K ppm| 0.01 | cc-ms/us | 229) |2 # 3 R x ppm | 0.01 | LC-MS/MS
(169) |7 & 7 v —)1 ppm | 0.01 | GC-MS/MS | (230) A % T L A K OA 7 = /%44 | ppm| 0.01 | LC-MS/MS
(170) | 7' % S A & ppm| 0.01 | GC-MS/MS | (231) | A F & F A ppm| 0.01 | GC-MS/MS
A [z v 2—k ppm| 0.01 | cc-MS/MS | (232) | A R¥Fs s m—n ppm | 0.01 | GC-MS/MS
D B Y A= ppm| 0.01 | Lc-ws/us | 233) [ K x5 4 ppm | 0.01 | LC-MS/MS
an)|zsr7oy 7251 ppm| 001 | cc-ms/ms | @34) [ 2 rzxrTm L AF L ppm| 0.01 | LC-MS/MS
A7) [FV s AL 7a L AF L ppm| 001 | LCMS/MS | @35)[A R /A kb ppm | 0.01 | GC-MS/MS
am) 77 ey A ppm| 0.01 | GCMS/MS | (236)[A FF 7 m—n1 ppm| 0.01 | GC-MS/MS
(176) |7 ¥ aF vy —u ppm| 001 | cc-usus @3 |27 =+ 1 ppm | 0.01 | GC-MS/MS
@ lzrorxv=1 ppm| 0.01 | cCc-MS/MS | (238) [ Fu =, ppm | 0.01 | GC-MS/MS
178) |7 R U x—k ppm| 0.01 | GC-MS/MS | 239) VT =X w2 ppm | 0.01 | LC-MS/MS
a9 [z sr—n ppm| 0.01 | GC-MS/MS | (240) [LF v ppm | 0.01 | GC-MS/MS
(180) |7 v kT =L ppm| 0.01 | GC-MS/MS | (241) | .55 * ppm 5 GC-ECD
@) lzrz=zsr 7 2my ppm| 0.01 | LC-MS/MS

(182) |7 V7 = v ELTF L ppm| 0.01 | GC-MS/MS

*ANEDHWE
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1) |BHC ppm| 0.01 | Gec-Ms/s | B7) |7 = TFmy 72 ppm| 001 | GC-MS/MS
@ |pDT ppm| 0.01 | GCc-Ms/us | 38) [E7 =RV ppm| 0.01 | GC-MS/MS
@ |77V F by ppm| 001 | GC-MS/MS | (39) |[¥F I T =T ppm| 001 | GC-MS/MS
@ |777a—n ppm| 0.01 | GC-MS/MS | (40) |v° U &# ppm| 0.01 | GC-MS/MS
B) |7VRY U KOT 4L RY v ppm| 001 | GC-MSAMS | (41) BV TFHALT ppm| 0.01 | GC-MS/MS
(O EA=Y0 ppm| 0.01 | GC-MS/MS | (42) |V I Hh—7 ppm| 0.01 | GC-MS/MS
7 |v=aF/—1P ppm| 0.01 | GC-MS/MS | 43) [FVIvT = ppm| 0.01 | GC-MS/MS
®8) |=xruhrs ppm| 001 | GC-MS/MS | (44) |V I ) RNy s AFN ppm| 0.01 | GC-MS/MS
9 |=bhxyry—n ppm| 001 | GC-MS/MS | (45) |E°Y I KRR AFN ppm| 0.01 | GC-MS/MS
10) [= F 7 EEHA ppm| 0.01 | GC-MS/MS | (46) |V A& =)L ppm| 0.01 | GC-MS/MS
) |wr7zvzxbe—n ppm| 0.01 | GC-MS/MS | (A7) |74 T m=s ppm| 0.01 | GC-MS/MS
(12) | F kA ppm| 0.01 | GC-MS/MS | (48) |7 ==tmFF ppm| 0.01 | GC-MS/MS
13) [z vy niFi ppm| 0.01 | GC-MS/MS | (49) |7 =/ FH =1 ppm| 0.01 | GC-MS/MS
14) |7y k= ppm| 0.01 | GCc-Ms/Ms | (50) |7 =/ T T ppm| 001 | GC-MS/MS
(15) |7 e Yz A F v ppm| 0.01 | GC-MS/MS | (B1) |7 =L L—} ppm| 0.01 | GC-MS/MS
@18) [7rexror—h ppm| 0.01 | GC-MS/MS | (52) |7 # 7 m—n ppm| 001 | GC-MS/MS
an |lyrzev Ay k ppm | 001 | GC-MS/MS | (B3) |7 # I kA ppm| 0.01 | GC-MS/MS
18) |v ek F7TFL ppm| 0.01 | GC-MS/MS | (B4) |7 AoA%y = ppm| 0.01 | GC-MS/MS
Q) |7z a3y = ppm| 0.01 | GC-MS/MS | (55) |7/ b U x— L ppm| 0.01 | GC-MS/MS
(0) |77 =2=hy ppm| 0.01 | GCc-MS/MS | (56) |75y —n ppm| 0.01 | GC-MS/MS
Q1) |vTev=r ppm| 0.01 | GC-MS/MS | (57) |7V T = ppm| 0.01 | GC-MS/MS
(2) |v~~n A vy ppm| 0.01 | GC-MS/MS | (58) |FVFF o/ m—i ppm| 0.01 | GC-MS/MS
(23) | ATFLE VR A ppm| 0.01 | Gec-Ms/Ms | (59) |Fm X Ry ppm| 001 | GC-MS/MS
(@4 |VAFFIF ppm| 0.01 | GC-MS/MS | (60) |7 = F A7k = ppm| 0.01 | GC-MS/MS
5) [ A RD v ppm | 001 | GC-MS/MS | (61) | ~FE ppm| 0.01 | GC-MS/MS
(26) |Z#—v v ppm| 0.01 | GCc-MS/MS | (62) | v =F Y —n ppm| 0.01 | GC-MS/MS
@n [pAarvs v ppm | 001 | GC-MS/MS | (63) | v FAAANT ppom| 001 | GC-MS/MS
(28) |FANHLT ppm| 001 | GC-MS/MS | (64) | SvF a4 AFV ppm| 0.01 | GC-MS/MS
(29) |[F7 ¥ K ppm| 0.01 | GC-MS/MS | (65) |&Hm ppm| 0.01 | GC-MS/MS
(30) |77 ary—n ppm| 0.01 | GC-MS/MS | (66) |RAH Y R ppm| 0.01 | GC-MS/MS
(B |7 AT EA ppm| 0.01 | GC-MS/MS | (67) | =T F A ppm| 0.01 | GC-MS/MS
B2 | FYVTLT Y ppm | 0.01 GC-MS/MS | (68) |27 mT X =)L ppm| 0.01 GC-MS/MS
33) [ rrrEERAF L ppm| 0.01 | GC-MS/MS | (69) | FF 2 m—n ppm| 0.01 | GC-MS/MS
@4 |sverrsy—n ppm | 001 | GC-MS/MS | (70) |A 7 =F & b ppm| 0.01 | GC-MS/MS
(35) | ¢ F A ppm| 0.01 | GC-MS/MS | (71) [ A Fm=n ppm| 0.01 | GC-MS/MS
(36) | X7 F AL ATV ppm | 001 | GC-MS/MS | (72) |vF v ppm| 0.01 | GC-MS/MS




#* 13 EEOMHIRI

A R
e FE s 4 Wi Bk | s () 5 P
(ppm) (ppm) (ppm)
E S [ g ThT=rTE YA 1/13 7.7 0.05 0.05 05
Z Kk [E PE N T = 3/13 23.1 0.04 0.01-0.08 3
¥k = PE T ) THNT 1/13 7.7 0.02 0.02 1.0
K = pE TN RT = 1/13 7.7 0.09 0.09 2.0
ZK [ pE TuEeTFR 1/13 7.7 0.01 0.01 0.7
LK =] PE AT w =)L 1/13 7.7 0.20 0.20 2
INFE TAYU M 7Y RRARAF N 1/8 125 0.02 0.02 10
N TAYU N ~IFF A4 1/8 125 0.02 0.02 8.0
X9 HY = g RA2HY K 1/3 333 0.02 0.02 5
k= b [ g =R A 11 100.0 0.14 0.14 5
INEL P RAHY K 1/2 50.0 0.01 0.01 25
INE [ g A= A 1/2 50.0 0.01 0.01 5
ZTEED "L TEHEITYNR 3/10 30.0 0.03 0.01-0.06 3
AEED A A1, #EL TYERVA PR E Y 2/10 20.0 0.02 0.01-0.02 5
ZEED A ThT=rTE YR 1/10 10.0 0.02 0.02 5
ZEED 2 A4, PEL AL A RY 5/10 50.0 0.05 0.02-0.09 5.0
ZEED th [ v7xr b 1/10 10.0 0.06 0.06 0.6
ZEED B TJxrErFyA—k 1/10 10.0 0.01 0.01 2
ZIEED T TNT )y Au 1/10 10.0 0.05 0.05 5
Tryal)— E R RAHY R 1/3 333 0.01 0.01 5
EINAED LS| TYEVA IR E Y 1/6 16.7 0.18 0.18 30
EINAZED Tt SRVARY v 216 333 0.02 0.01-0.03 2.0
EO2NAZ D i DA=E 1/6 16.7 0.15 0.15 7
EINAZED T E ABT XN 1/6 16.7 0.03 0.03 2
WA A P E TEZIFY K 1/5 20.0 0.02 0.02 3
WAT A o E TINT ) AR 1/5 20.0 0.01 0.01 1
* % PE Tz afy = 1/9 11.1 0.5 05 15
* [E PE FTaFy— 4/9 444 0.4 0.2-08 50
% =l 22 F7 Tz ) TR 1/9 111 0.6 0.6 25
* [% PE U I RAAFIL 1/9 11.1 0.2 0.2 10
b [E TINT ) AR Y 1/9 111 0.4 0.4 15
S PE NTeRu 3/9 333 05 02-07 10




#* 15 @PHEERLEOMAETEH B L OER IR

No. W B ii Rk No. T A B $§ Ak
N (40) ANT =T ppm 0.01 | LC-MS/MS¥#:
1) ]2 ;;Eifz ST TS | oo fLewssi [ an Az e v ppm | 0.01 |LC-MS/MsEE
(42) ANT 7 XN RAT IR ppm 0.01 [LC-MS/MS#:
5—7HENLALFT= L — 1 (43) AT 7 A NFH S — )L ppm 0.01 | LC-MS/MS¥E
(2) H-—~_NU XA I%Y—=n—2 | ppm | 0.01 |LC-MS/MS¥#: (44) ZNT 7 ARFLEY XY ppm 0.01 | LC-MS/MS¥%:
-7V (45) (AT F ATV ppm 0.01 |LC-MS/MSH:
(3) 77K ppm | 0.01 | LC-MS/MS¥# (46) |AnzrEI)AFFL U ppm 0.01 |LC-MS/MS¥:
(4) TH~m ppm | 0.01 | LC-MS/MS% un  |wzrvI v ppm 0.01 | LC-MS/MS%
(5) AN PE A ppm | 0.003 | LC-MS/MS% (48) gLy ppim 0.01 |LC-MS/MSi%
(6) T RSN — | ppm | 0.01 | LC-MS/MS¥% (49) LA AT A ppm 0.01 | LC-MS/MS%
(1) Tzro7adtrr ppm | 0.01 | LC-MS/MS¥% (50) FTRUEY =L ppm 0.01 | LC-MS/MS¥E
(8) AxYvy v ppm | 0.005 | LC-MS/MS¥E (51) FT ALY ppm 0.04 | LC-MS/MS#:
(9) FTXVTNTHA Y v ppm 0.02 | LC-MS/MS{k (52) FT T z=a—)L ppm 0.01 | LC-MS/MSik
(10) JunNT RTHA 7Y ppm | 0.03 | LC-MS/MS% (53) FUNRLF I ppm 0.01 | LC-MS/MS%
(11) ThIHAL ) ppm | 0.02 | LC-MS/MS¥#: (54) FUARTY L ppm 0.02 | LC-MS/MS¥#:
(12) FXIRUEY =L ppm | 0.01 | LC-MS/MS¥: (55) F7 v ppm | 0.005 |LC-MS/MS¥E
(13) XYV =y I8 ppm [ 0.01 | LC-MS/MS#: (56) FUYs AR ppm 0.01 | LC-MS/MS¥#:
(14) Fraxhvr ppm | 0.01 | LC-MS/MS% (57) =haFr=, ppm 0.01 | LC-MS/MS%
(15) FIFXU Ry s R ppm | 0.01 | LC-MS/MS¥% (58) S ppm 0.01 | LC-MS/MS¥%:
(16) FrezaXts s ppm | 0.01 | LC-MS/MS¥#: (59) EYRAEIV ppm 0.02 | LC-MS/MS¥
(17) FNANTY A ppm 0.02 | LC-MS/MSiE (60) vo 3 Rg ppm 0.05 | LC-MS/MSik
(18) B 5 =)L ppm | 0.001 |LC-MS/MS#: (61) 77 AT — )b ppm 0.01 | LC-MS/MS¥k
(19) A4 ppm 0.01 | LC-MS/MS{k (62) T2 )XY AFAR=2U | ppm | 0.002 [LC-MS/MSiE
(20) sux¥vy v ppm | 0.005 |LC-MS/MS¥% (63) T ) THANT ppm 0.01 | LC-MS/MS¥#%
(21) Jur R— ppm | 0.01 | LC-MS/MS¥% (64) TSI T T ppm 0.01 | LC-MS/MS¥#:
(22) VA=Y, 9= ppm 0.01 | LC-MS/MSiE (65) TYT 4 =T A ppm 0.01 | LC-MS/MSik
(23) FhFuzzy ppm 0.01 | LC-MS/MS{k (66) TN=FT ppm 0.005 | LC-MS/MSik
(24) FITmFFT ppm | 0.01 | LC-MS/MS¥% (67) TN HE T — )b ppm 0.01 | LC-MS/MS¥%
(25) TTRY Vv ppm | 0.02 | LC-MS/MS¥: (68) TNA X ppm 0.01 | LC-MS/MS¥#:
(26) YV=hNLIFR ppm 0.03 | LC-MS/MS¥: (69) TuFV T A ppm | 0.001 |LC-MS/MS#:
(27) vzaxthrv ppm 0.01 | LC-MS/MS{E (70) Tuw L ppm 0.01 | LC-MS/MSik
(28) VatrvA v ppm 0.01 | LC-MS/MS{k (71) JaN T x=a—) ppm 0.01 |LC-MS/MSik
(29) AT ppm | 0.05 | LC-MS/MS% (12)  |RNvVAR=v Y v ppm | 0.001 |LC-MS/MS¥%
(30) ANT7 7T hX YLD | ppn | 0.01 | LC-MS/MSHE (13)  |RNvVhA v ppm 0.01 | LC-MS/MS%
(31) ANT 7x ) XH Y v ppm 0.01 [ LC-MS/MS¥E (74) v TSIV ppm 0.01 | LC-MS/MSik
(32) ANVT yraLey FYy ppm 0.01 | LC-MS/MS{E (75) N = S ppm 0.01 | LC-MS/MSik
(33) ANT P OT Vv ppm | 0.01 | LC-MS/MS¥%: (76) ARUE S — )b ppm 0.01 | LC-MS/MS¥#%
(34) ANT 7 VIV ppm | 0.01 | LC-MS/MS¥% (77) AuFT AL ppm 0.01 | LC-MS/MS¥%:
(35) ANT 7 PANFU Y ppm [ 0.01 |LC-MS/MS#: (78) AT N ppm 0.01 | LC-MS/MS¥E
(36) ANT 7R H IR ppm | 0.01 | LC-MS/MS#: (79) ETUTI ppm 0.01 | LC-MS/MS¥E
(37) ANT 7 FT = ppm 0.01 | LC-MS/MS{k (80) Vyawfvyr ppm 0.02 | LC-MS/MSik
(38) |AAT7 RFL o ppm | 0.01 | LC-MS/MS#: (81) LRI Y=L ppm 0.01 | LC-MS/MS¥k
(39) ANT 7 haFH s — ppm | 0.01 | LC-MS/MS¥#: (82) ILT 7YV ppm | 0.001 |LC-MS/MS¥%
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EAE R, AEuUN TR K OME R T IC B VLT, FhER 10
LOMBRERBLUIEAELEZHOTHY, THLEzHWT
PCB bt — 7 /& — o OHEIMELZ R =, Rt O
PCB 2 £ 1% 0.38~0.58ppb C i i% 0.46ppb Td - 7=.

F72, 12%fE* 5 KO 512%E% 2 D FEIfEIE 19.26 1 &
U 6.71 T, MEMENOREERAIZZNEN 6.36 B X
154 o7,

$%1: No.2 (2,4,5,2',4'5'-hexachlorobiphenyl A1 2)Zx4 %
No.1 (2,4,5,3',4"-pentachlorobiphenyl 04 DI EE L (%)
%2 : No.2 [Zxf9 % No.5 (2,3,4,5,3',4'-hexachlorobiphenyl
M) DOREL (%)

MEEFEE L DHRHE
TTROBEDOREZLE AT D80 O RAETBEE
FEHEO [RHTICEET 5 ERESOBRERE) 1028
B L7z. [LCIMSIZ X2 REIEED—FRBRE (EED) )
2N ATRE 7 BRI oW T, TN THEALEZSME 1T~
XIVORIZ LA L7z,

HENEERBEREENEMEDOERME

SRR 26 AF B AR S BRI SRR (R 0 2 A e R
WIHIE) [RLEN LI F A 4% VS EYEER
BOF & OFIERRIZET 5% Oo—#H L LT,
LC-MSIMS i X 5 H B & D SHIEDBISE & Mgt L 7.

S)EEGHEEZENEL-BAEEE

MG AEMET S E RS IV T v v 7 T, R
B AR IR (A& 7 AR RS2 BT 25 B L Calio a7 st S 3
HsED Z EBLUOREREDON L2 X520, G
FEAZ BB S LIRS ORIED RS 4 FEhi L
7-.

Rk 26 AFFEEOFREHE, U RV R L—IZ, 3 FEEOD
BN (S /n T X =)L, 7T=2FUEL, BUEN
V) BEMZTbLDOTH T, GC-MSIMS ik TEM ST &
TV, BN T2 3HBEORELMER T LN TE I
B, TN TS IS @R B IS & B R4 o Vi H ik
231 (FRk 25 47 3 AJEA 5B S5 Ems) L,
GC-MS/MS #£ & LC-MSIMS . CEBD 21T~ 1=



F# 2 REEULYE 2 — b OKTER A PR

No. K H X4 6 T A IR HH %
1 6H27H EEEAS -7 R, REESRE, FLrvyr 1 8
2 TH3H Wi, BRE 77, BFR, BFME 7 ha R X v 5 5
3 7H28H £3] H A A )=, TAFE B, BE, AR 1 4
4 7H?29H e R ORY BESE, FT-IR 1 2
5 8H12H 0 vay~wAHoORY  BESE, FT-IR 1 2
6 10 3H e FEEPoRY BEE, WX T—BRIS 1 2
7 10H7H 9] LEINRDORZFE T vREIV, FTIv 2 4
8 12H19H W MW ST T A 1 3
9 1H5H %L OLxhoRYp FT-IR 1 1
10 1H6H BB Yro<EHEHEHoRY  FT-IR, SEM, EDS 1 3
11 1H7H £3] FT7— RfD&EY  SEM, EDS 1 2
12 1A8H P RO RY FT-IR 1 1
13 1H14H he Y d oz RY SEM, EDS 1 2
14 1H27H L ErHhofy WAsE, H X T —EIG 2 3
15 2A5H RBER 2= JNH IS Y YA, LC-TOFIMS 3 6
16 2H10H [E3] BT oYy SEM, EDS 3 6
17 2H16H o REFIR, B IE T ha KhFoo 3 3
18 2H20H W r—FFoEY §AS%E, FT-IR, SEM, EDS 4 11
19 2H25H W R ~T7F A 1 1
20 3A6E R, B T, YUT, BER T RNEXTL, BERAX IV 28 28
21 34 10H R EN AL Y PESE, FT-IR, SEM, EDS 1 4
2 63 101

# 3 fREEEALE X — LA OITED b ORFER A NFR

No. K H P e FmAEE TR HEH
1 10H8H %) B3 Rm R S FREA RESR 9 2,475
2 10H29H f) FE3EIREG] B2 S PR K 6 1,650
3 1A 140 ) ik = peik TERER [ S L By 10 70
4 1A15H #) F et 22— i) BHSE, SEM, EDS 2 5
5 1H28H 74) A VG SR 5ERE 1) EDS 1 1
7 28 4,201
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1. Isolation of E£scherichia albertii from Raw
Chicken Liver in Fukuoka city, Japan
PRERFER AN L - =N AET

AH CETF
XA 2 — Bl IEE

TrfEtE LR R PR HH 6L

FEHTRAEY OFHHEAET  fils 54

MR RS N FRSL
Japanese Journal of Infectious Diseases

Escherichia albertii is an emerging diarrheagenic pathogen
for human, and there are a few reports on E. albertii isolation
from outbreaks of food-borne or water-borne gastroenteritis in
Japan. This pathogen was isolated from feces of wild or
domestic birds which include chickens. In Japan, we have a
custom to eat sliced raw chicken meat and guts (chicken
sashimi) as well as sliced raw fish (sashimi), however, the
prevalence of E. albertii in chicken sashimi as well as raw
chicken meat is currently unknown. In this study, E. albertii
strain was isolated from only a chicken liver sample among 114

chicken sashimi samples (positive rate: 0.88%). It suggests

that the risk of eating chicken sashimi may be low for a
potential source of E. albertii food poisoning.

2 HREBHAEAOA Y EQNY 22—, HIILER
Z, VRATIVT7 -F/ YA MR RAELUTILO
ND B3 —EBRLHETERBEROREE
TREERSRE BRSO AET - W R RRAERE bk
s B EHE OEIL - RKE OET
fmiATIENAE Bl 9L
H AR SR AE W s
TIRAETABNIZK T 28R EFEREOGYRRL LW
HEE R MPN i %, AL HRICHE L. BTEE
OBREERT, AFRBLVEFOLKT, Hrvuanssxy
—78 11.8%, YILEXTNT13%, VAT UT «F /%A
KA A 30.9%, T aNT X —iR 345% Chotn, 2=
FploBHERM Z 95 L, horeansyZ—, LT
FTBILOTVa g X —34ZF L0 L EETHREERN
BTN, UATUT /)P A NFRATREAFLE
ZOMRHRIXIIIRBRE CTH-o72. £FLD HEFITIT,
HreanRg B— PR TEBIRT ANy X —D
iR 22 & QNTHEE KRBT MPNED B WA % < /L5 1L
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HEE R E MPN A & £ 75 5 etk & o B2 >
WTIE, 100g #7-= 0 @ MPN fE23<3X 10t THauE, B>
ERrARs A=t PR TRIFEA RS o7
B, VATUT « &AL NFRALT NV any Z—
MPN fED /2B 5 $<3X 10 Th > THH S -,

TR AN & O KR P O =T, BEM STk
T SN IBTER & i LIz Ga, hren sz
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T E YA MR RTIZERBRETHY, TALansz
—ZOWTIIMBHE A & B BV ME R AR S vz,
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D& — &
PRERRE W SRR - AR RETE - mR ST
e i
I73 JER A i H A

EGNE 29 1%, B UV FUOBREREIIAH. 740 E
vo(BETR) pomER%, FEE, W, S, fEFEm, 3
ZOSHEBL LT

RT-PCR IEIZ K VR L AU A )V A DBIR TR & F2hi
L7, HABRGBTBLION BB FRBETH 7. N
B{ET 0 RT-PCREIEEM NG, XA V7 by —7 xR
EIC X VARSI ZRE L, RGBT 217728 25,
DR LA TANATHDZ LAOVHAL.
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1. BEMIZH T 5 KREF D PPCPs DFEFEERE &
ZHEH
REERFTRR P BT - 8RB - FIE RIE
We K&
% 23 MR ERe

IR, EHELCH A EROCEWE (PPCPs) 23 7KER
BRSO T AKMEAICIFET 2 Z ERRESIN TR Y, BE
HENREEISNTWD. 22T, SEERMHICR T 5 KER
B PPCPs DAFFEFREIRA 21TV, ZHILE) DT %
1T-o7=.

FIERRERAE DGR, ANFAXxIZ0 PPCPs 30 FifH 3~
THRWT DO TR S 4L, Btk @ik & T Caffeine
? 1200ng/L T Y, % PPCPs O Hi 1355~ T ng/L &
L X)L T H o 7=. Caffeine, DEET, Bezafibrate,
Clarithromycin, Sulfamethoxazole O #: HAEEE 1%, fho> PPCPs
WZHEARTE L, ZET X TOMATHRE S .

F 7z, FRRES O HOR A FIICALE T 5 e BB
T, FHIETh AN LIoFER, DEET (B Hh=aEAlD,
Dicrofenac 35 & 0% Indometacine (iS85 1 2 #41) 1T E 12,
Clarithromycine (HL4=#&), Sulfapyridine (HUEAl),
Carbamazepine (1 TA M A3K), Diltiazem (Ca #5513K),
Diphenidol (FL& F WAl 13412, Bezafibrate (Fif5IMAE
1BFE3K) Dextromethorpham ($51%3K) , Propranolol (F&E#!)
FRICERE IS Sh DB H > 72

2. fBREWICE T ERLATKERE (EIA) (220
<

TRAERERR I SR - R0 BT - Bk T

wAOST - AR ERE
%5 61 Rl [ R AR A

AR 25 AR I ERIC R L AT L, @ T8 e L
TWD R L ATURRAE DS HE &AM Lz, B8N
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Y, EIAJEICZAETE Lxbis L7z, EIA JEI2 X 0 i L7z 3,022
FEOE L AFUERAE DAL 255 A6 12 A DfERIZD
WO LT,

ST 30 AN M R b £ <, 20 - 30 RO MET
EIERD 80% % 5D, BIEDSRE ITRIED 3% I E 720
~7-.

PUARAT 8.0 K35 TiE, B LA DEIETBHIIAR 0 ThH
VD, RMLAGEDY 7 F o OHEBPHER S D, ZOHUEMm
8.0 Klili Th > 1o B DRI HD DEHIE1L24% T, B
PR L RR LY b <, AL AE T BRI
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PLEDZ Enb, TRTOFERIZBWTE L A DY

Brct+ o e ik ARz ESE 20 ENHD LER
LIV, BRI VD b BHEOHERERIMEN 2D, B

PES A PUARE 2%\, WY)7e U 7 F o Bl a %7

LMENDD.

R ABLUHERXZIDY Sy F7RAKR

(FRETMARIZE TS Rickettsia japonica F)E%E
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BIRT 4V EESEAT A 1O
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W2REL=EIRBDA LV H—T 2 —ACET I EIT—
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R 2346 A, AN TEEEZITZE SN AR
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LA =B LRI O BEREY 7 v F 7 (SFGR)
DLYBER I L O R X X OFURHE 2T 7.

~ X=X T 318 LRI S e, PR 234E T A TR
OPFETEFFvF =L Y~T 7 F~vH=, 10 A TH
ORETHEIF T~ F =L EMEN. T05H 6
169 JED~ # =225\ T PCR IZ L5 SFGR OfitH&#17-
7o & 2 A, B ERIT 17KkDa Ik T 12.4%, gItA fEik < 13.6%
Tholz. Fiz, Y~T77vF~&F=1EnbmH L=
SFGR /% R. japonica Th o7z,

B AL, 7T H FVAORETITEDOT I3 X I 3 i
Sivie. N, Mg, i PCR X 1 SO g & 5k
T, B TEHTORE R, japonica TH o7z, Z OFfED
HITHIfEE 3% T8 R. japonica N BES -, S HIC 35
DT HF A O R, japonica (Zx DHLAMIZENRE R
160 1%, 320 1%, 1280 5 & mho 7=,

UHHIK TII6 ANDTHICY~T TV F <~ ¥ =DRw
IZ& D R. japonica \ZEYLT A REEMAH Y, £, TH
A A LR, japonica DAEIGERICBIS- L TW\W2 Z & 2VRE
ST, ERBERE ST, BSREH T TH R japonica J%
DN DD Z L 2 FHICES ZENLBETHD.
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Motz E72, BA ML UURITTIL, BRBRED DR A
R MVDORRD DNy X2 —T 7 —URGEEE N,
BPHEREORREZBE ST 77—V bbb ol

6. FRK 25 FERE TN A AKE LAS AEIZD L
e

R BE OB - OB - P ORI

We K&

55 40 [EUIN T AR SR BEHN ik

EEE T NF NP ALK R OV DO (LAS) 1
FREAEAIE L TEH SN TEWE T, KEAY~DE
BAREA XTI, ERk 24 R 21K E MR IR
LHKEBEFAEIE B BN E N7, TSy, Rt
VAR ] T PN 1S L OV 0 LAS ZFR7E L 7. A DG
B, WZETIE, AR A B OBRE IR 0. 006mg/L
i U7z s e o 7oL WITCUX, AW A BT OB
BEFEYEAE 0. 02mg/L 2@l L /=S 03 H v, Fhsizksun
THREEAIZ EIRE TR S,

1. BRETRIZE TSI T EHEOEERE
BRERF K fdh - R 2 - FH o
55 40 BIUNBREEHT A B s

R TH TR 2449 AiCk T H 24 7212 & W5
EESREAE L. APFE T, PRk 24 4 11 AICKRES

Wi Te7 2 ZFEstRTEGEE] (kS35 7%
HOMPRIBRGR T ROV THRAT 2 L2 BE LT
L HIBIE S A 7 B K D AR R AL 2. f Bl

(T4 7V A4 7 VHE) 3 #HERBR (KiGiE) 217>
7.

AEIOHREIZLY

LT A3 7ERMEMTT R E R LIZHm LTV D
ZENED TR I NT-.

2LAFTRET NI 7 EOHBINEETHY, 5 Hrb 11
A, £V EINL CTHET DRIOMRICERERZ1T 5> O3 &b
R THDIEZ LN,

3. VRN I AVEOREOHMEEWN, BT WA T E
DL BRI E T2 b I bDAEWR TRy &
LT EDHEREN, ¥ T A T EMEMICERT 0%
ClITIEIN6D TRy L7200 5 24EWEFRSERNLE S I
BRI RERR 21T ) ZENEETH DL EE LN,

8. BEMICHITHT VI RDOBEIKR

PRIERM AR R A - I mE - m ST
5 40 [l LN A BRBE R I e

Rk 26 EIL TOES 0 (2T v T B D ENE G R S 1,
BHEITHICBWT LT v 7RO ENEREN DN S BE 7
HOMEZEITOVTRCERMEL 2> TV BRI D
FRE 224 ADDER 2647 A £ TOT v 7 BADORER
RICOWTHE Lz BRETTICRE W TET v VGV ER
WxtL, PiFEMmA L LT, U7 /¥ A A RT-PCR(PCR)IZ
L 2BIEFHREB LI OICIEIC L 5 NSL OB Z1T>TH
D, PRI L LT ELISAIERB L OVICIEIZ L 5 IgM ik
OFEHEIT> TS,

40 o7 v TEEWEBE ORAE LT, 19 BT
o7 19 thoBEREICE T 2 SR E TORBEIT
PCR T 91, ICEIC K5 NSL OitHT 14 #4:, ELISA ¥
ICE D 1IgM FUADORRE T 14 1, ICEIC X 5 IgM Fifko
BT UHTHY, FURMBA T ICIEIZ LD NS1 O
H, PR T ELISAJEIC &L % IgM Ftik s E i T
borLEZ LN, I, FURREDHEITST-HEI1L 4
R & HIE SN, FURMEDHEIT> T2 5E101E 5
N S HESND Z LD, EMICHEMEHET 570
WIEPURRE L AR EZ AT 20 ERH D B2 D
nie.

9. BEMICHEITHRENLDEEEE —HIENR
=RE
PRIERFFERR R R - R EE - IR hA T
Wiy NEF
R 26 A IR N PR EEBREE AT A B A R R R R R
SRR 23~25 AFEIZ BV TR TIICBIT 5 v—4F > b



Ay MR X D BEREIRO — AERERE LT 72
T ORER, B B A B L2, 3t ADI EbAY 0.0006%
~0.14% TH YV MEDORVERTH 72 T, BIEDKR
HLEBICRB W T EORGBEMEAN DI 21T o7z & 2
5, filx OBELOEEBZBIET 5 OFRNoT.
BT 5 AR OB RIE, HEic R o TRY, W
NEET DR E R E L TEEO — BRI
LTEL &L, TROBORZEZLEMHRT H L THEE
RIETHY, 5B OAPELFEML TN T EHBLET
H5.

10. BEMIZE T2 ET7HITr T EDEBRKRE
VHERERE

REERFFRR T B - dEK b - BB —2
FEFH S ERATFSE AT I FAF Y [HEaH 2 Tk Z AW R &
ORI REO GEAICET 20158 WSS

T TIE, 2012 418 7 0 I 47 72 L ARSI
WRAELT-DO&RZTT, ©7H 37 7T FAT8E %
WRE LT, ZAUCEEDE, YHFEET I, BT 0357
EOERINE GHEAVEEER), A RBIROILKE 1% By &
LT, B7 I 7 E0ERB I OVERREEZITo 7.

EERBORR, AL L —HAT 7T AORITIC X
O, BT 3 7EIE 1 FERIC 200~300mREBET 5
T ENHEER S,

F7o, EEREORER, AFIBIL2ET VI IE
OBRBRITFE R - BN RETH Y, FEIL CHIET DR
ORI, EHOREREREIT ) Z ENRNTH D & HE
BINT., Fiz, FUONYILUTET I IS TEY
RERT 5 Z LRI, BERROBIIREE FEH S
VRWEIICHEETINERS D & Bbhni.

. EREFAICBT52BEENOCDKREREE—HIER
ERE-FHK 25 FE-

PREERVERE R AT - AR R - W AT
BRI L

% 51 Rl E A LERIN SRS
BETHRENSEMLSHERL TS EKOBEZ T S
7o, SRR 25 AFEEICAEIE TN A iim Lo A A kR L L
T, =y 32y FFRIC X D EBEO— B EEEH
EHEEN LT, SRR, AT CRIEER D% IR
bE, 37 BIELE Lic. REReMIIEmmNoaEt
ShECHEA L7- 167 S BIT oW T TR 20~22 45 2 [FH R
fREE - A (b7 ey ) ) IciEkoSE, 1T~XIV
ORMBICAE L%, LEIOSCCHREL, AL
SN HENE TLCIMS 12 X % B3RS0 —FRBE T (B
W) ) ITHET THTV, RO EM: - E&EITIX LC-MS/MS %
JAT.

IO, ATOFENGREL BN Lz, FREOH
HifiEa & & ic— REREEZFEN L, — HEBIGFA E(ADI)
LR L7z & 2 A, %t ADI EEiE 0.0006% ~0.05% O i T
bR EMERVETHDIEEZ LNz, £, BERN
B ST IB W T, OB HRIMER ST &7 o 7
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Occurrence of Pharmaceuticals and Personal Care Products (PPCPs), Their
Seasonal Variations and Initial Ecological Risk Assessment in the Aquatic
Environment of Fukuoka City (1I)

Eisuke UNO , Seiyo TOYOFUKU , Hironori TOWATARI,
Sayaka YAMASHITA and Yuka MATSUO

Environmental Science Section, Fukuoka City Institute of Health and Environment

Summary

As a result of having investigated the existence actual situation of PPCPs 11 kinds in 34 spots of a river of
Fukuoka city and Hakata bay, all substances were detected at either spot, and the maximum concentration is
1400ng/L of Fexofenadine and the detection concentration of each PPCPs were levels from 0.01 to
1000ng/L. the detection frequency of Carbamazepine, Fexofenadine, Valsartan was more than 90%, higher
than other PPCPs, and they were detected at almost all spots. In addition, in Kanashima, Chidori, Najima
(“eastern three spots” means them as follows) located in downstream of the discharge mouth of the sewage
treatment plant, there was much PPCPs detected at high concentration in comparison with other spots.

As a result of having analyzed seasonal variations of each PPCPs, in eastern three spots, Clarithromycin,
Fexofenadine, Valsartan, Sulfamethoxazole, Carbamazepine tended to be detected in spring from winter by
high concentration. In addition, the seasonal variation of Syodai showed behavior unlike eastern three spots,
and Lincomycin was detected there by high concentration in comparison with other spots.

MEC/PNEC of Telmisartan, Clarithromycin showed 155, 100, a very big value as a result of initial
ecological risk assessment, and 4 other substances’ showed higher than 0.1. In these PPCPs, it is thought
that further research is necessary to have possibilities to have an influence to an aquatic in water
environment in Fukuoka city.

Key Words : PPCPs pharmaceuticals and personal care products, [E3#£f pharmaceuticals, 7K
BRBE  aquatic environment, ZEHiZ®) seasonal variation, AREV R 7 YIMAFEAN initial
ecological risk assessment, {&iA7 v~ 7T 7 X T LERBSHIEE  LC-MS/MS
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Fig. 1 Sampling points
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Table 1 IDL, MDL, MQL values and recovery ratio

analyte

IDL IDL sample conversion

recovery test

MDL MQL
Q average recovery CV

(ng/mL) (ng/L) (ng/L) (ng/L) (ng/L) %) )
Carbamazepine 0.037 0.037 0.030 0.076 2.9 93 0.93
Clarithromycin 0.051 0.051 0.25 0.64 25 62 2.2
Fexofenadine 0.030 0.030 0.088 0.23 2.8 90 1.8
Ketoprofen 0.16 0.16 0.20 0.52 2.9 117 5.2
Lincomycin 0.024 0.024 0.20 0.52 2.4 96 4.8
Pitavastatin 0.069 0.069 0.11 0.27 2.6 104 2.0
Propranolol 0.10 0.10 0.40 1.0 1.7 52 3.3
Sulfamerazine 0.088 0.088 0.15 0.38 2.1 83 11
Sulfamethoxazole 0.045 0.045 0.14 0.36 2.8 111 2.8
Telmisartan 0.23 0.23 0.37 0.95 2.8 103 6.8
Valsartan 0.16 0.16 0.20 0.51 3.4 107 4.2

LC-MS/MS IZ LV #0 IELHEIE (n=10) 21T\, 55
NIZAHHE SHERERZE (s) ZRke, ®kRickv IDL
ERH L.

IDL =2 x s x t (n-1, 0.05)

Z 2T, t(n-1, 0.05)IL G 5%, HHE n-1 D t{E (A
) Thod. Fio, HAEE BEKEREZHEL, IDLR
BHEUR 2 3R D 7.

3.1.2 MDL, MQL

PEHEHR 2 AN L 7o AR 24 0 IR LIE (n=7) L,

BoNEAIHENS s 23K, ®’UTE Y MDL, MQL
MDL =2 x s x t (n-1, 0.05)
MQL =10 x s

3.1.3  ARmEYREAER

117k 500mL & 7= ¥ % PPCPs 1.25ng Z ¥shi L 730k
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¥ X O Propranolol LIs+ @ PPCPs 75 70~120%TH v,
o 7 — MEULERIE, 9T PPCPs A3 50~120%TC & -
7o, £, CVIIHR LTI FERIFTHHT-

3.2 HMAIERR

TFAEFRETA OFE R % Table 2 [T/RT. JREREAH
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Tt S, BN ER iR EE 1 Fexofenadine @ 1400ng/L C
H Y, % PPCPs D HHEE X 0.01~1000ng/L d L1 T
bHolo. WO EE, TG, 24 BI04 ERE (LA
T, THREIHLA Lvd) Ik, oS AT ER
FEICR S D PPCPs W&o 1248, TG OHSIT T
ARG O Jigiie 1 FHICALE L TR Y, TOHEEZIT
Tl EZLND. HMIME AT 5L, 451G
FEEROTRELY bIRRETh-72. UL, 45
1 B D T AU O FiK &S, ARG G B

O FARMWERG X 0 b 72, o x BINOKEIHE
MEV 2z L Bbhsg., LB 3MAIE, WTh
B LD RRETH ST,

RRHBEEE 1L, 1~99%& PPCPs I L - CIEHL &M H
-7z. Carbamazepine, Fexofenadine, Valsartan M5 Hi%H
FEIE, 90%LA b & o> PPCPs IZHERTEL, 1FEAET
N TOHA TR ST,

3.3 FEIZLE

FAHED 5 B, HE 3 M d L OMREICBIT S
PPCPs JBFE DB % Fig. 2, 31”7, F/KMEE O
FOOE A N IRICALE L, i B~ "C PPCPs 28 il £ 1T
R E 372 3050 3 Mg, fthoo iR & b U C 4
A RENoTlo. E£o, BRIEOFHEZEIL, HE 3 M
REFER LR L.

Clarithromycin, Fexofenadine, Valsartan,
Sulfamethoxazole, Carbamazepine I, HHS 3 HisiZBW
T, ApbRICHRBECHRESN2BEMAH 7. Z0
B LT, Mg, BYMERL R CICHW O HAEY
B @ Clarithromycin, HUE#AI D Sulfamethoxazole I%, 4IZ
FRUEROBESEINL, HHESEZ o0 LHiEs

Table 2 Concentrations of detected PPCPs

concentration (ng/L) frequency
analyte of detection
min - max median average (%)
Carbamazepme NQ - 70 13 5.7 99
Clarithromycin =~ NQ - 1200 3.1 46 82
Fexofenadine NQ - 1400 12 90 99
Ketoprofen ND - 77 1.1 6.6 16
Lincomycm ND - 16 0.71 1.8 23
Pitavastatin ND - 053 043 0.43 1
Propranolol ND - 32 1.8 2.0 6
Sulfamerazine ND - 14 0.59 1.0 28
Sulfamethoxazole ND - 96 2.6 10 82
Telmisartan NQ - 340 12 42 79
Valsartan ND - 140 5.3 13 91
n=136
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Table 3 Initial ecological risk assessment of PPCPs

analyte MEC (max.)  PNECaute o PNECavonic ¢ vec/pneC MEC/PNZEC
(ng/L) (ng/L) (ng/L) (2013)?
Carbamazepine 70 141000 10) 250 8) 0.28 0.48
Clarithromycin 1200 12 9) 52 9) 100 92
Fexofenadine 1400 27000 3) - 0.052 -
Ketoprofen 77 2000 9) 156 10) 0.49 0.64
Lincomycin 16 232000 10) 78 10) 0.20 0.79
Pitavastatin 0.53 4.3 3) - 0.12 -
Propranolol 3.2 158000 10) 90 8) 0.036 0.11
Sulfamerazine 14 108000 10) 781 10) 0.018 0.22
Sulfamethoxazole 96 980 11) 2500 8) 0.098 0.16
Telmisartan 340 2.2 3) - 155 -
Valsartan 140 3600 3) - 0.039 -
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current environmental risk assessment procedures sufficient
for the protection of the aquatic environment?, Environ.
Toxicol. Chem., 23, 1344-1354, 2004

9) $HAHE, /INARITHL, ALANER, AATA—  AEEEMEYD
B OB TOZE) & AR B OTAM LB
L0F5E,  (Of) LRBFZERT, 2008

10) HHZEB K C R S 5 E 3K O BTG YL
DFERE L AW AT DR, TR 194 BET) | B fi
e B d%E, 2008

11) FlEE, AFATH, AR —, AR - A BRE
PEWE DKBREEH T OZEH) & ARRREEOFAL HFIEIC
B 258, () LRDFZERT, 2009

K& [ 77 O 1133 L O L35 0 34 M SIC 88\ C, PPCPs 11 fEJEDFAERREZ A LR, 3
TOWEPNNT I OHE TR S, B R 1L Fexofenadine ¢ 1400ng/L T& Y, 4 PPCPs
O IR E X 0.01~1000ng/L D L)L Cd - 7=. Carbamazepine, Fexofenadine, Valsartan O A4
JEIX, 90%LL | L fthd PPCPS IZHLARTE L, 1ZEAETRTOMBTRHE Nz, £/, FARE
B OREH TIRICAET 25, TRIE, 4RE CIT, [HE3HE] &) Tk, il

ORI A~ERE TR X302 PPCPs 3% 0 > 72

ZEESE) A RAT Lok B, BEHER 3 #5123\ T, Clarithromycin, Fexofenadine, Valsartan,
Sulfamethoxazole, Carbamazepine 13472 b &EICHEIRE IR E N AR H -7, Eo, BRIED
FEEEE)E, HE 3 HiR & IXR /A 5B 2R L, Lincomycin ML sIZ LR EICHR I S

7=

AR 27 WIHIEHE OS5, Telmisartan, Clarithromycin | MEC/PNEC 7% 155, 100 & JE#IZK
EREERL, TOENAWEN 0L EE R LT, 25O PPCPs I3, &R HiNOKEREFICEK
WCOKEEY~FBE RIET RSN H 570, ILRHME - RBLETHDHEBHZLLND.
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] T PR TN 38 0 2 B = 6 dn 0 S2ReRR A (1T)
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Survey on Veterinary Drugs in River in Fukuoka City (II)

Seiyo TOYOFUKU , Sayaka YAMASHITA and Yuka MATSUO

Environmental Science Section, Fukuoka City Institute of Health and Environment

LC-MS/MS % FW =B R EESE S (7 7K 9O —F i 052 /Mat L, f@imin % it
NABWNNZBT BV 7 7 Hl Q FEIHOEERE 2 Tk 26 44 AN S 10 Al To7. TOMBE, *
NT7 7 AR = LBLOALT 7 VI PUBNEEOMS TR S, @B EIX AL T 7 A

R — 28 0.084pg/l, AT 7P IV 0.034pg/l TH Y, HHEEICE BT 5 &)

DBV THBNE < Rl sk,

Key Words : ¥ =355, veterinary pharmaceuticals,

Y7 7#| sulfadrug, ik Z o

~ 77 7 EES5HE liquid chromatography coupled with electrospray ionization tandem mass

spectrometry (LC-MS/MS),  {RIJIIZK  river water

1 [FLC&®IC

FH0y MR LT S 2 ZEFI& B A7 &
LV o B R SRS, MR EE C b A BIE A A L,
FlREMAR EORKRTHEHINDZ b E2 0D, B
Brxige & 722 DI - 9 AN DA ~ DR R E U
ERER~DORENREZ I TN D,

Y THEMHERLOP THLREII L TEH S
LZHEATHLIY LT 7 AICER L, R TIE
LC-MS/MS Z 7= /L7 7 &l 9 T D —F o4 D5
ZRatL, £F0M)IKICE T 5 REREL 20T 72
LA, BEOMETALT 7 X FFH Y —/L(SMX)A
B E N7z, BRI, ARy CHRETL 7S 2 LR
B 26 FEED 4 A D5 10 IS TRERTN 2 5
JIDBREEFEE S B L OB HUSIZ B T 2K E RO v
7 A 9 FREO FRERE 21T o T RIC OV THRET 5.

2 ZEEBAE

2.1 AEHRS L VHEHM

FAAEIZTRL 26 4E 4 H 225 10 Az THIZ 1E$o
1To7-. SAAHAIIX 1 IR LRI N &2 i 23001
DOBREEHNE R 19 HRF X OB LR 12 HR 0 31 Hi s

THY, 7THE 10 Hid4 31 #is, FnLshoH T
BEIUES 19 #HR DO CHE ZAT - 7. &30 T Hs
FAZOWTHE, WEKORELZ T v &5 TR o
TV T LT

2.2 REF
2.2.1 BER

PEHE ST B R O B L T R SRR 1 % 6 ]
L, ZHIZEENDALT 7 VTP (SDA), ANLT 7
ATV (SM), AT 7V IV (SDM), AT 7 A b
FLEYLVU(SMP), ALT 7E A FFT U (SMM),
ANT 7 A RXH Y —L(SMX), ANLT 4V FH S —)L
(SSX), ANT 7T A FF L (SDMX), AT 7 ¥ /)%
PV T Y T A(SQNa) Z AR E & LTe. g
VMK CAR LT,
2.2.2 TOihiRFELE

B - FLMZE T3 LC/MS A

X PR LC/MS A

AH =) FOEHIBE TR LC/MS A

T =RV R R LC/IMS

2.3 FEBLUVBIESEH
LC-MS/MS @ LC #BiZ 1200 series (Agilent #), MS/MS
#Bi% 6410 Triple Quad (Agilent #)% FHu 7=, LC-MS/IMS
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A4

1 PR

# 1 LC-MSIMS D3 #réett K2 MR OBESRME
HPLC Precursor Product  Fragmentor CE (eV)
Column Agilent Poroshell 120 EC-C18 lon (m/z) lon (m/z) _ Voltage(V)
2. 7umx2. Ilmmx100mm SDA 251.3 156.1 90 13
Column Temp. 40°C 1079 23
Mobile phase A: 0.1%HCOOH SM 265.3 19721'?9 90 ij
B: 0.1%HCOOH/CH3CN
Gradient profile B: 10%-50%(5min)-100%(8min) SDM 279.3 112?2 90 ;g
-100%(12min)

Flow rate 0.2mL/min SMP 281.3 156.1 90 13
_ _ 91.9 32
Post time 13min 156 1 13
Injection volume  50pL SMM 281.3 91.9 920 32
MS/MS SMX 254.3 156.1 90 13
107.9 24
lonization ESI(+) 156.1 9
Gas Temp. 300°C SSX 268 112.9 90 14
Gas Flow 10L/min 156.1 21
MS1 Temp. 100°C SDMX 311 1079 130 o
MS2 Temp. 100°C 156.1 13
Nebulizer 50psi SQNa 301 91.9 130 34




DEMEEFE 1, F 2 1R 7. HPLC OEEICHWTIET
Ly bh Ty ouav—KkRattor ) r—va 0
EHEICLT-.

2.4 HDWAE

B A2V Y7 4% — (ADVANTEC #l
DISMIC-25CS Cellulose Acetate 0.2um) TAifi#, A%
LC-MS/MS CHllE L 7=

3 RBRHERELUBE

3.1 XEBEN0HRETRME(IDLS LU EE TRIE
(IQL)

LC-MS/MS (ZHRFE 0.1ug/L DIRATEHERZ MV IEL 7
EIFEA L THEE L, ZEERE(CV%), IDL(30) , 1QL(100)
RO B EEIITRT. CVRITEMEIZB N T
SN T EIEb2En7el, EMWEOEE T IRMET
0.014 7% 0.045pg/L T - 7=

* 3 AEEOMM TR L OVER T RIE

W T PR 72 CV(%) TR EE TR
SDA 0.095 0.0014 14 0.0041 0.014
SM 0.097 0.0014 14 0.0041 0.014
SDM 0.097 0.0018 1.9 0.0055 0.018
SMP 0.098 0.0028 2.8 0.0083 0.028
SMM 0.106 0.0033 3.2 0.010 0.033
SMX 0.105 0.0026 2.4 0.0077 0.026
SSX 0.089 0.0045 5.0 0.013 0.045
sDMx 0089 00014 16 00043 0014
SONa 0.096 0.0025 2.6 0.0074 0.025
N=7 B pg/L

3.2 EREHREHR
WEEIT>T-9WMED S B, SMX & SDM @ 2 FEtE)
MR &7z, Rl SR8 5 SMX 38 XUV SDM
DELETNZENE 4, £5ITRT. SMX T4 A6 9
AT T AR TOXRT [ERE &, FREsE)oT
BB\ RZO 3EKR SN, 2, THEEO L
TWICNET 2 E&EBIIBNTH 2B Sz, BEI
DNTIE 9 A DOIBOEERIBIZIS T B 0.085pg/L 75 Fx i i
ETHotz. SDM L8 Aic 3 TRt Shiz. mEIC
SWTITEEEIZRT 5 0.034ug/L NikERE TH -T2,
SMX & SDM OM G AN SN/ TRIG L @EFED 2
AL, BTRICE T DA TH SMX O HEER %<,
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TRE S EAE - T2 S TH D, SMX & SDM iEH L
7 7 HIOHTH FARLEGIZBW TSz v ey
WD BHLMETH LN, TERBLEEBBIIBITS
AKEFEHE FALERG O B RN K & 72l G % 5o 57
O, TRUBETHME SN/ oT72 b OB S 7= FT6E
RSB, £, BT TIE SMX OREEE N EBIEIC
BT 5 0.27ug/L T o 7= DIk LA 0D e o 1 FE 1) e
LD 0.034pg/ll & 72> TEY, RiElX Y AR T
HoT.

AR Sz SMX X hY 2 7Y A LA G DY
72 STAAIL LTE M LT EhDZ Eb%<,
BB 2B O EF S 20 2. SDM IZBI L Tk
FAERIE LTHERKRICRILTERENRAZ ENIZEAL
THDHM, BEIKTH»SOBREERITD 2.

F 4 BHLUEICET D SMX DA

NG TEE & Bt WOEEANE
44 N.D. 0.027 0.033 N.D.
5H N.D. N.D. N.D. N.D.
6H N.D. N.D. N.D. N.D.
7H N.D. 0.027 N.D. N.D.
8H N.D. 0.059 0.078 N.D.
9H 0.058 N.D. N.D. 0.085
10 A N.D. N.D. N.D. N.D.
MR TR OYA% ND.L LTz HEAT ¢ g/l
#5 FHAICBITD SDM O
TSI LB A DEERAG
4H N.D. N.D. N.D.
5H N.D. N.D. N.D.
64 N.D. N.D. N.D.
7H N.D. N.D. N.D.
8H 0.024 0.034 0.022
9H N.D. N.D. N.D.
10 A N.D. N.D. N.D.
WMERTIRERGEOSEA%Z ND.E L HEAT ¢ g/l

4 FEH

Rk 26 4E 4 H 225 10 AISHT TR TN &2 5 5 i
JIER ZOME L7 o B HL e Sk L Ol B S (& 31 M
EOIZEWT, LC-MS/IMS & HW=H /v 7 7 &l 9 FEfED



FEREFA A Fh L 7= F5 R, SMX & SDM 0 2 FE 3 H HH &
Nz, )OO TFREGEEEHE/BTIT2/EE bR S,
SMX O HIEE b it L 0 %<, BICHiAT 5 Tk
WV D iR IC X B2 BOFRREE NS D L EZ BN
7.

XXk
DEREEFE i @ PINC 3T 2 B H IESE S O
FRETRA BT IRMEREITIEITR #5395  p59-62
)7L b T v —RE&AE  Agilent 1100 Y
— X LC & Agilent Poroshell 120 EC-C18 1 7 A% v =
Y7 7 KO EHESHT, 2010
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) AKEH: TEEIR G O & FKEI BT LR L
FORALY BT 298] WEE, W)
SECE RS, 35, 109~113, 2006

AEFEFEMF, AL, B, JHmfngE - mIRERo
KRERBENZ 303 5 =R DO /3 M = i R AR BR B 2 o
% —4EH#, 26, 51~56, 2008

SRR . KERIEF O MHERLOFIEFEER OB
B o PR, RO, 63, 69~81, 2012
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Environmental Survey and Monitoring of Chemicals in FY2014
(2,4-dimethylaniline)

Sayaka YAMASHITA , Seiyo TOYOFUKU and Yuka MATSUO

Environmental Science Section, Fukuoka City Institute of Health and Environment

& T,

fi’é?ﬁ)%ﬁmb'(b\éft%%’f’ffmfii FHEIZSIM LTV D, Rk 26 451X 4H

BREBFHEL LT, BB PEEEOKEICAONT24-PAFAT =) v OMELIToZ. EE, &
SRR Gl 2,4-C A F LT = U IR S AR o T

Key Words : {L5#'&

B 3ERE uHE(I = FIHE)

Environmental Survey and Monitoring of

Chemicals, 2,4-3 # 3‘/»7: U ¥ 24-dimetyalaniline, X7 v~ k27 Z 7 G &SI

GC-MS

1 [FLE®HIC

T T, BRBEAE A FEME L T\ Db R B LR
FAE(C @B LTS, T afifEiE, —REREE
TR B OFERNR L % ke AL m%¢5’
FEHMICEmBES N TR Y, PIHRERAE, FHBREH
EBLOE=X Y U TRHENOHBERLI N TN D, Tk 26
I, BRTITHNREFRE ST T I hn
RIGEDHTETHY L, KEICBITD 24-V ATV
T =Y O WTHEEFEM L =0T, EOEMIIoON
THETS.

#1 24-VAFALT =V

28-CATFNT =Y v

7R CgHuN
AT 121.18 NH;
CAS & 5 95-68-1 CH,
L&k % (214)
PEIR AN
Al -14.3C
X CH,
s 214°C(760mmHg)
B 0.923g/cm?(20°C)
FRRUE 0.133mmHg(25°C)
fil e E 5 (pKa) 4.89(25°C)
TRESPE RS AREE) 3.7 X 10%mg/L

24-CAFNT =V 0%, Ykt X ORI O AT
HY, KRB L TS, Rk 21 4F 10 A MEfTo{LE)
BHEHERE RS ((LEE) OXEmEORE LIC
LV, FllcE-EIEELFME L o TRY, k25
FEEDOPRTRT—#2 1k p L, BHEEE - BEHES
71 9,400kg TH o7z, HEER - MERGE L LITRTS) .
AFFEHTCIET A AR O F R EREHIEE & LT
T=UrESFILTEY, EEHPENEEZZLND 24-
CAFAT =) b HETHOWTEZLIcLY, f)ﬂif%‘;%
REDIRIZ SN D LB %, YIHREFEDOKEICE
DRIGE 8 MEDOTING 24-TAFNT = )/%Lm
L7z,

2 ERAE

2.1 RAEHASLIUVHAEAR
FHAITOEAL 26 5 11 H 11 B2 3 L 7=, A s i
SR C-4 i L U7, A A 1R T.

2.2 REH
2.2.1 ZESR
FEHE L1 Supelco Y, R HERR (77 =V »-2,3,4,5,6-d5)
1% CIL AR L7z,
2.2.2 ZOithoiAEE



I =N
\\4? (/ \
| EBE)
! 1 P
R N - ;
A S
™~ N |
S N
» 3
o . N,
G N 1HEE
\i” VO RS C-4
\ AR N 337 38" 30"
{ s E130° 187 44"
o - .\ . .7'-\_1..-»"4 |
L 4 il
et .
) -*/\“\’” p ¥ )
f N A
£ A " —,
\

X1 FRAHLS
~FF o EELER R
AL )= HELER R R
HEOKBREE S N U A FOCHISE TR 7R 23
HAET N U DA BEEREER RS
B|AL S U v A B LSRR KRR
KEE(LF U oA BEIEA SRR Rk
e Rk AESRIEMN
AEHtK - FOEHISE T2 LC/MS A

2.3 EERLIVAESEH

GC-MS @ GC #Bi% Agilent % 6890N, MS ¥ 13 H A%
# JIMS-Q1000GC % ffi [l L7=. GC-MS DOJESM %% 2
[haba

# 2 GC-MS & &1t

77 A Agilent #4 DB-WAX
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70% A &/ — VKR 3mL T, & 52> U 0.5mol/L K
b7 b U 7 2 15%HEAEF b U T AOKEEIR 8mL D Ao 7
SR e — MO L. e — MZ~F3 2 4mL %0
Z, SHAMIRE S L, 5MEE L. Kt Ay VE
WL, ~X VU EITmEKmEEST Y U ATHAKLBIO
AV VEIZE Lz, KBIZEOGHE2— MZEL, A
By VST AmL THEW Z A ERRICHIE L7z o~
X UBEAY Y VEILEDYE, VU UANAL TN
YR (7 =V 2-2,3,4,5-d5 HZEHERL 1.00ug/mL 7 & bR
)% 10.0ng/mL L 725 X 51T 2 T~F3 T 10mL 2
ER L, GC-MS THHT L7-. Fhk 25 R W E 50T
LB AT H S ¢, Supelco f SUPELCOWAX10 77
TLEFERT D LIS ES N TR, RFETIET
=V OO THMH LTV 5 Agilent i DB-WAX 7 5
LNEFERA L. Shr7e—%K 2 10R7.

200mL R ERYEN A T K 20mL Sy
Sep-Pak Plus PS-2 3000rpm,10min
10mL/min

e e e B

0.01mol/Lfif% 0.5mol/L/KfEAL R L 5minil_E
70%A% /—/v 3mL 15%EAL T MY LKA 8mL
A~ 4mL
5min

~FH 10mL

RSN L
SN AR NN
7 =Y>-d5 100ng

B2 AHHET 2 —F v — b

BT LR 50 C -(1min)-20 “C /min-130 °C (0min)-3 °C
/min-163°C (0min)-20°C/min-250"C

A DR 250°C

Ay B —T7 =z —ARE  240C

A A PR 230C

AT AT Y v b LR (3—VBkAE 1.0min)

EAE 2uL

Fx VT HA He(1.9mL/min)

E=F—A A EEMmMZ)  HeE(m2)
28-CAFNT =Y v 121 120
7 =1 -d5 98 71

2.4 DWAE

SN IEIL TR 25 AR EEAL - oy I I BRFS TH A
EFY CHEILL TITo 72, KERE 200mL & A K ) —
Jb 10mL, #Bffik 20mL THOLUHar T 4 a =
7 LTBWZEMT— Y v (Waters B Sep-pak Plus2)
W24y 10mL Oy CalK Lz, FUBHEKE, BHix
20mL THRZ&ZEY, ZhAbEAKLE. EFET—F) v
2 %304y BiE(3000rpm, 10min) THEZK L, 0.01mol/L Hgfz

3 RBHRELUBE

3.1 HEERETMRIED LU E=TRME(IA)
M2 B B SRR A 320t O -5 & PRk 20 45 EERR)
) | ITHEHLL, P 0.50ug/L DOFEAERRTR A T HER Y KL
GC-MS |ZEA L THTL, MEREEIZEY IDL B LW
IQL Z3Kk®7-. IDL B L IQL DR A% 312, BIER
DY a~ N7 AER IITRT. R 25 F AL E 5y
WP R T H A ECl IDL 0.088ug/L & 72> TEY,
SlENTENZWR LTV .

3 EEEMH TEIRE(DL)E L OVE & FRRE(IQL)
EHME | AR RS cv IDL IQL
(ng/L) (%) (no/L) (ng/L)

0.50 0.0022 0.44 0.0086 0.022

n=7



fEirigi: &2 F ) fEddpg: 7 =1
1itri120 i 6 365001 1106 1412371 1 B $260% (08 52-09 201 )
BN ) TQEE:0. T A 1 100% ) TQbE: 0, 43 |"' Vi 24048
| |
- i aon i
i [
| Ll
I " o |
! i % L
i1 | Ii E
i
0% T o
Gitri1z1 A F00 474201055911 06 QI 98 (AR 192218 08 52=09:00 )
10057 SKH LT i Y 100% 7 S¥H::839, 2 | V37125
| i
| i
I e 1l
I I
| G0 |4
[l I
10 I sy |
i) ]
20% | | 20% |
" 4 e [ — 1
10:3 11:02 1 08251 03: 56 071
TEMKEN ¢ 0.4390 ppb g fid b e ]

3 IDL#lERZ v~ b7 T A

3.2 SHHTEAD®E TR ML), E=TREfE ML)
H & UEIRE

24-VAFNT =Y U OUREED N.D.OREHIAREME
28 100ng/lL & 72D X HICHINL, RIALELDD GC-MS 12
X BflEE T 7 B4V, MDL, MQL 38X OEINERE
K7z, FERER 4IRT. PRk 25 FEEA LB TR
BSR4 1 5 3 ¢ MDL 0.013ug/L, MQL 0.034ug/L &
o TRV, SHEOBRITENEME L T\, Fiz,
AL ERIZ DWW T b, 70%LL 1 120%LL F DR U245 7= L ¢
YN

x4 SHEOKNE TRIEMDL), &8 FREMQOL)

BILOENRE
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feirtha: fEata 7
Iitri120 diEO(11:02-1102) 1171 iR TA268 (08 53-00:04)
1000 IQHE: 1 o YH:211 100% 7 IQH::0. 42 i Vi 23075
I
¥ % I
)
B0 i
ol
4
405 4 “‘J\\\\
2] S
[ [i:3
Qitra 121 i 0(1002-11:02) Qf 98 A TR0 (06 F3-05:04)
100 SNHE: L O n Y564 100% 7 SNH: 1102, 8 1 V13163
I
80 A |i
: I
15 i | ]
]
| §05 ] I
0% |
Ji
(i3 1 o
10:37 L it
e - N

TEME | fRYE cv MDL | MQL | [\l
(nolL) | MWz (%) | (ng/L) | (ng/L) (%)

0.10 0.75 0.71 0.0029 | 0.0075 104

n=7

3.3 AMAIEHRE

LB R C-4 ML TY > 7Y v T EAT o T KE
AREHZ DWW TN 21T 2GR, 24-UATF AT =1
It E N2 otz HIEROZ v< 7T L% K 41
AT 25 AEE D PRTR 77— I2 X % &, @RIz
% 24-CAFAT =) oiBHENE - BEIEIZ )
STz, MEBIZBWT 24-PAF AT =Y Uitk
ENholtEZBEZxbND.

X4 C-4HSNERFIa~ NTT7

4 FEH

24-CAFNT =V U DGHTEIZOWTRET 21TV,
LB PR C-4 HSIZB W T 24-UAF AT =10
DT EAT- T2, TORER, 24-VAFALT =1 idH
HENRho7-. fERICHOWTIL, B THRY £ &0,
L% ORRICENTTFETHD.

3k

VBRI BB R BRBE 2 AR SRk 26 AR LS 'E
L BREE, 2015

QBB  PRTR A 7 4 A— 3 VR AR,
http://www.env.go.jp/chemi/prtr/result/gaiyo.html

B U AV FHN=E (b FWHE DR Y A7 FHE 25 7
%, 2009

ABREEE R A RIEBOR R BRE RME R R L 45 - (b2
B LBREE PR 25 FEALTEE S ITIERR ISR A R
£, 282-324, 2014

5)BREEA# O SR IR BUR R BRI SR R 22 458 - (b2
BRI O F51 & (FRk 20 - ERK), 2009
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Survey on Perfluorinated Compounds (PFCs) in Water and Bottom Sediments in
Public Water of Fukuoka City

Sayaka YAMASHITA , Seiyo TOYOFUKU , Hironori TOWATARI , Eisuke UNO and
Yuka MATSUO

Environmental Science Section, Fukuoka City Institute of Health and Environment

EH
SRR 24 FEJE D> 5 WK 26 FEFE IS 0T TR O AL AKIRIC BT 2 KEB L OEE T OF#K 7
FLEMTHEEIT o T2, ZORER, KEIZ OO TIIHEE L0 B THEIREE O PFOS 33 L () PFOA
R L7208, RE B O T & 0 HIEZEICEV T PFOS 56 X (NPFOA % @i TRt L7-.
KEIZBWTIZ PFOS XV § PFOA % @il R L7, JEEIZH Tl PFOS % PFOA LV b
WEMRE L7226, PFOSA LD IBEICEE LT WEB X b, £, JBEIZEB W TIXPFOS
BLUPFOA IR L COD, @B A X OHRRF ITITEOMBEN R 57,

Key Words : A1~ v F{b-&%(PFCs) perfluorinated compounds, /L7 /LA 27 % 2 ALk
> (PFOS) perfluoroocatnesulfonate, ~~/L 7 /L4 v 27 % - fi(PFOA) perfluorooctanoic acid, %
koo~ 777807 NERSHTER  LC-MSIMS, #EK seawater, JiJI17K  river water,

JEE'Z  bottom sediment

1 [XL&®IC

VTN A B AT B A VRV EE(PFOS) R L T L
Fuat sy EEPFOANCHRBEIND BT v FILEW
(PFCs)I, BIAKME & BE 2 R RO E S D, Kk
BmAlR L OURATEEAISE & LTS 2S£ AR A
ENTEEY. L, TOERBESLSERMEOE S 16,
PFOS J UV OHIT AR 21 4RI POPs S/ DX GE &
/I Yy Xite ik%%%@%ﬁ&@%*“@ﬁ%
B9 D BB (LARE) D — FERF E L P B IR E
JRA, B - A - %Ah%&éht.mns&o%@
WA ATESIE, &« - mARZIES TN S
LoD, LHIOELOFIZIEASTHLHEASN TS HD
bLdH Y, BEF~OHEENFEINLTND

@ﬁﬁfﬁﬁ%7/ﬁkA%®FF%%ﬁﬁkbf
TIE TALHKIIZEBIT HKEIZOWTHEEZIT> T
=23 A, KEIRMAZTEEIRSWTHHREZIT
ST=OTHETS.

72k, APRAIXESLERBIMIICRT & HUT BREERFJERT &
MAIRFZED—BR L LT To7. £, ZHvETodt

FEDRKFN B, PFCs 13 T KALELE DO Pk e FEFEM L
I ORHAK G ERE TR END Z RN gho TV
5.

2 HREAE

2.1 AEMRSIVRAEHE
FHEMIRNIIARE, G & HIERK 24 FEE S K 26
FEEETO 3EME L. KEIZOOTITFER 24 4£ 5
A, 10 A, ¥k25%F4 A, 7H, 10 A, ¥k26FE1 A,
4 ABLOVN10 AICEH 8 IR ZITo 7. JREIZOWTIE
SRR 24 B 5 AL 26 T4 8 HICH 3 [RIFRE A 1T
27z,
FRAHSITEM TN OREERES DS H 22 #ims L
(K1), 2k, BEEICoWTI2#iE0 95, &5
B IO DD TIZFAL 25 FFEE LD RAEZITV,
KK, HERE I L OME S HB IS OV TIRERR 26 4R X 0 7l
ExIT-o7.
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2.2 FREXEME

T RITREHE ORI ANV R BEEET S0
(PFASS)5 W& & VR F UV EH T 5 B DO(PFCAS)10
WEOF 15 WE & L7o(F 1).

B

#1 FAENGmE
We W& MRM ISTD

Perfluorobutanesulfonate (C4) PFBS 299>80
Perfluorohexaneulfonate (C6) PFHXS  399>80  C3-PFHxS
Perfluoroheptanesulfonate ((ex)] PFHpS 449>80
Perfluorooctanesulfonate (C8) PFOS 499>80 s

Cg-PFOS
Perfluorodecanesulfonate (C10) PFDS 599>80
Perfluoropentanoic acid (C5) PFPeA  263>219  '3Cs-PFPeA
Perfluorohexanoic acid (C6) PFHXA  313>269  3Cs-PFHXA
Perfluoroheptanoic acid (€7) PFHpA  363>319  3C,-PFHpA
Perfluorooctanoic acid (c8) PFOA 413>369  °Cg-PFOA
Perfluorononanoic acid (c9) PFNA 463>419  ®°Co-PFNA
Perfluorodecanoic acid (C10)  PFDA 513>469  °C,-PFDA
Perfluoroundecanoicacid ~ (C11)  PFUJA  563>519  *C;-PFUdA
Perfluorododecanoic acid (C12) PFDoA 613>569
Perfluorotridecanoic acid (C13)  PFTIDA  663>619  3C,-PFDoA
Perfluorotetradecanoic acid ~ (C14) PFTeDA  713>669

2.3 HEF
2.3.1 R#ER

PFCs &4 1,13 CUS-PFC-MXA, CUS-LPFOS(Wellington
)& L7z, PFCs WAEHEF X, CUS-MPFC-MXA,
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. 5

« U .
d ol A b

%

A A [

CUS-M8PFOS(Wellington #L:58) & F L 7=.

2.3.2 1BEREK
TR EARVERR FH PFCs E ¥ 134 PFCs 1Z¥E 5 (2mg/L) &

0.2,0.5,1.0,2.5,5.0ug/L, PFCs AR L % 2.5ug/L & 72D &

AL ) —NVTHIR LI
PFCs WAEYERR 1L PFCs PAEHE S (2mg/L) % 50pg/L & 72

HEITAZ ) —NVTHRIR L=,

2.3.3 ZOhDHAFESE
AR - FoEAiSE L es
AH ) —)L : LCIMS
7 b=k U/ :LC/MS
1mol/l FFEE T B =17 A ¢ Foeflis T 3

rsua~< NI 7H

JE 1%

PFOS - PFOA 4347

[EBERTLEEN

T BRI bR
2.4 EEBEBIVAESEH

IR 7 v~ k7' Z 7% Agilent 184 Agilent1200 3
V—X%EHL, &7 NERSITEEIL Agilent #1:5¢
Agilent6410QqQ %4 il L 7=. LC-MS/MS Dl &4tk % 3%
2\

2.5 RAE

2.5.1 KESHAE
IKEFREHZ W T, 7B 500mL (2 PFCs PN #Ejg

50ug/L % 25uL #sAN L, Whatman # GF/IC AT AifE L
7o AK = 10mL, EHiKEML Tar T 4 a =
7 UT=[EFR 5 Z & (Waters . Oasis HLB Plus)iZ, A % it
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%2 LC-MS/MS JHIE S/t Ha1To72. S+ 3 13, ik E =008

(3000rpm, 10min)iZ CYEmmE % Ih S, BRI %E 5
L, BAKZMZTAZ ) —/VIBEN 10%LL T &7 5
KO L7z, A X/ —/L10mL, #BHik5mL Tz

77 A GL Sciences Inertsil ODS-4

2.1mmx100mmx3um

7T DR 40C
BE A : 10MMBEERET + & = 7 A T4 va=r7 LIZEMA T h(Waters # Oasis HLB
B: 7t he Ry Plus)iZ, RS 2 el 10mL/min CiliAk L, 4R % 8l

7o. A&/ —/LemL THEH L, IRHIRAEERRE (T
TIEME, 0.5mLIZERL, LC-MS/MS THIE L7-.

-16min(70%)-20min(100%)

ng/fL

HEANE SuL

A A Ak ESI(-) F3 e A R e
AR 350°C itz BUCHI%! E-914

A A e 10L R 200A% ) —)L

MS1iE 100°C H=Ri3 100°C

MS2{RFE 100°C £ 100bar

2T T AP — 50psi AR 40mL

Xy 7 U —EE 4000V P Ao H 3
3 10mU/min TEK L, B2 BHOK 10mL TLEEL, HALT—T )L Heat-up Hold Discharge
28 3% $— ¥ (20min) £ 7= 1335 04> B (3000rpm, 10min) 1= T 3min 10min 3min
Bk Lo, A4 7 —L 6mL THEHI L, Wlils Sk Lmin 10min $min
I THER, 0.5mL ICEA L, LC-MSIMS THlE L Lmin 10min Smin

7.
2.5.2 EBE»MMAHE
JEREREHZ WY, SRILZEE Y > 7 vz 2mm 3 EBERBIUER

AT aDSBLNIIHT %, BEL L7, R L 7R
AR 5g Z i L M FEA (T VD) & & B2, PRCs 3.1 KEHREKT vRIELEY

PR EIR 50pg/L % 25ul WAL, i i fh H 24 Gl THEH AR EORREZ X 2 1287, FHESRWED

EPFOS g@PFHpS EPFHxS MPFBS MPFNA @PFOA EPFHpA @PFHxA OPFPeA

30

28.8

26.5 .

20

15.2

15

11.2

10

AR

i
E
B
R
B
B
R
B
B
B
R
oo

==

o 3 7 g | o | | o g | v o | e | g | g e | g
“ ¢ E 2 2 ¥ | m| = o w8 |2 |2
& O T = 7 A I A = T -
g @ & 3
W | AR | mE BRI meR) |EEN|FEI eI 551 B3I | &) ZRN | BN | +88) | £ TO O | BES
| EE | Ee oo

2 KEIZBT AT v RICE W IR




pg/g-dry

55, PFNA, PFUdA, PFDoA, PFTrDA 5 LU} PFTeDA
ZOWTITR AR MR > 72720 7T 7 0B I3V T
W5, B LW OWEREITY &, M TR &R
JETH-T- B2 LI TR GIKRETH - 7= HER)IFET
[ CIREE & 72> TRY, FIIEY bEZENMERE TH
Pz AR TEERI N He A~ CHER) a2 M
Ty, HEEICHKRT 2L, &5, TRER
FOHOARBIZBOTRENE L, ATRY & FBRRRE R
Lipole, F72, &EMBETRMG, (E5EEINOHKRE
DFERMN G, TUITAT IS > TREME L 72 28 Mm A
Rohi. @BV THEEY v RILaWaE &IRE T
Wit U728 & LT, BRI FARLERIS Ot 0 A dH 5
ZERHEHED IO LTEZLND.

FES BB OB OVWTHNTZE 25, ABT
PFBS OFIGNRRLRE <, WG T PFOA OFEIGR0R
EWRETHY, HEHASICEIT D KEREEOEITA
bpnote. Fiz, RAMEMAAEEIE XL TW5S PFOS
MEOHSIZENTHLHHBEFELTND I EBDD
o7z,

SRR 21 FEEE D B ERR 24 PEII )T THT b Tk 5
EBRIEFEEFAS OESTIE, PFOS 2% 0.56ng/L,
PFOA X 1.9ng/L & 72> TH Y, HZIEIZIB\\ Tk PFOS
PFOA & BITTFHE L VIRVWETH 72, L LiJINC
DUNTIE, PFOS Z b ik B T L 72 O AKE Tl
PFOS I% 5.6ng/L, PFOA % i b mi/E Tt L7 & BiG
TIX PFOA % 8.1ng/L & ¥ % R DS BSFET Hif
WL o7=. PFOS 3 & O PFOA [3/KEERFE 122
FohTWa2, BEMEITERESILTW RN, ik
T IE PFOS 3 L T PFOA DB K5 T4R 5 FtEA 3R E
LTCWABENRD Y, KETIIEREKICET 2% e i@

EPFOS

500
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L LTCPFOS0.2ug/ll, R TIRfEHERLEEEME S L
T PFOS 0.3ug/L, PFOA 0.3ug/L, #[E CTIXEELRBIMRILHE
% PFOS 0.3ug/L # & EHTNE Y | EOARBICRIT S
PFOS IR 1ML E BRER E R D FEIC D &
BWFER L ool b oD, WEAMIEBIT DA O fa#HE
TR LRI o T,

3.2 BEEHRAKT vRILEY

TR MR O TR E 2 X 31T JBREIZ OV T,
PFOS B LU PFOA IZEH L1z, TORER, WL b
HEZBICBWCHRBETHRIHLTRY, KELITERRS
FERE oz F2, 4B, TEER LI OHEXE
72 EXT O THAICE O TR TR 2 Emic
BV, KETHERY »FLEWEZ SRERT Lo &5
TIHEEICOWUHRIRE CH o7z ZNHDZ &b,
FHE 7 > FALEWIIFIN B bFiAVA A, 0k LW
BNOEZICEEL WL LD LEZLND. /2, E2
TPFOSH L UPFOA R mIRE TR En =B & L T,
HEBAI A6 PFCs OWAVIAZ R H D D 2, BHRTHY
KROMEER D7, FIKED 6m RV EDIREICE
BLLTWZEnEZLNS.

SRR 21 FREEDN B R 24 FPEITHT THT b To b5
ERIEEEFIAES OFER T, PFOS 731 80pg/g-dry,
PFOA (3 52pglg-dry & 72> TRV, EERH L
E-2 Tlkzhox LSRR E R -T2, Fiz, KEITE
WTIE PFOA IZHT PFOS DEEEMNME N - 7228, JEE
IZBWTIX PFOS 78 PFOA L Y & EBE Tl &z,
PFOA IZFh~_T PFOS BEBEIZEHM LTV D EE X
bID. Fio, FIB L OMHBAERRIEICBT 2 E#K Y
v FLAHORMA TIE PFOS 28 b EiRE Thill &z

EPFOA

400

w
=

G
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w
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0

300 4
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€00, FIERIRE (m/g-dry] , MR )
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CETE PFOS  [EETAPFOA  =——gemCOD =—¢ SEEVEIE ... BTEERE

500 20

450 {7 18

400 - R 16
350 . --;K.‘//\\ 1 %
E 300 4 . % - .X - g
‘§ 250 - % \ / \ r\ 0 ?
2 N V A o
; \ [ X 3
g i
£ I
6 B
T
-

2

-0

4 JE'EIZHTDH PFOS, PFOAJREL L COD, MEMERI K UV R FE
LOWED bV, SBITAES ES, KAEY~D 4 FEH

WEBIONWTHLERTIVENDD EEZOLND.
PFOS =° PFOA % mil EERRHH L 72 MR DR 1T v b
BOHLONEhoT-120, AEMOREE L S s COoD,
B R L OVERERFE L PFOS 1 & O PFOA DIAFE &
OBRERRTZ(X 4). TDFER, PFOS <° PFOA % =i
JERRH L7- Hi Tl COD ol i, AiRE b Sk
ETHDHIENSh-oT-. PFOS & PFOA DIEFEDFI &
COD, mEsiREI X OARFEDOHEEZFH~ L 25,
FTATIZIB W THIEILR %X 0.80 BL (%7 5-22 0.64 LL L) & IE
OB R SN (X 5). AN LWHLEIZBNT,
PFOS B L UPFOA IZERE LT VD LB BNS.

econ/osproa  « ERERPrOSPrOA TIIREES PROSHPROA

won HHEIEEE
R=0.78 x

250

PFOS+PFOA (pg/g-dry)
1 % PFOS,PFOA i & & COD,iE 35 &
1% fR 5% O FH BE B4R

300 350 400 450

B

S00

[6)

— 78

R 24 R B ERL 26 AR AT TR O~ 3t
KK I1T D AKE B L OEE A7 v RIEHOFE
EiTo7c. FORER, KEIZOWTIEZE XL 0 L)l
WCBWTRENRE S, WIITTHE Y b R TR <
eofm. JIEMSIC X - CIeE Y% LR DS b 77
EL. F£72, TXTOHSIZEW T PFOS 23 &
e linh, BE R - ASRKIESNIEME THER
B A~OPEHITT IR R bR WNnZ E RS Tz,

JEEIZ DWW TR L Y HIEZ BB TREN S
< WINEREY S TR TRENELS 20, KEEITR
ebfER Lo, KEIZEBWTIL PFOS £V 1 PFOA
DENLEE Tl - 78, I IZ BV TIZ PFOA L ¥V % PFOS
DSEIRIE & 7 o 7o S8 2 <, PFOA £V % PFOS 28 &
DEZIZEBLLTWES 2 LN,

£z, EEICBWTIX PFOS 35 L 1N PFOA M2 & A
WOFRIE L &5 MBS, COD B L OVAEHRFE & O
MrmE<, AEHOLNEEICBITLST W ESZS I b
7o LieddoC, KEBEFICHEH S iz PFCs % < 1%
B DL FAET W NS L OEEE OJRE ~BAT
LEBLTWA LD LEEZOND. 5% bT — X &5
L, JEAAEY~ORBEZEZL TS,

XAk
V) E B2 360w - EWNSMCISIT D PFOSIPFOA O il
gy & RFISR, EAiTE w2, 87-98, 2008
2)/ N A AR TR R OB OB~ R



{LEWIZEET 275 JEReFR A, A& bl T R EER BRI J0 T
¥, 35, 41-45, 2010

R K i AEM T PIKEREE IS BT 2 HH T » ik
B OERERAER O FRA, & W R BRI
ATk, 36, 41-46, 2011

OISTATBOE NESLBRBEI AT - BT v R#bEWE
POPs k175 Y /8 0> 58 AL TRFHAM - 3R ONT 15 Y FERESR
B D723 O BAFEANBA T B9 D458, [ESLEREEMFSE
AT IR E s, SR-67-2006,1-28,2006
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5)BR B BR B R MR BR i 20 A - SRR 26 AREAL A E &
BikE, 337-344, 2015

6)BR i T R KRBT S ¢ BRI AL VEREHTE B Y
ZRS(H 14 B)EE 5 PFOS (22T,  https:/iwww.
env.go.jp/council/09water/y095-14/mat05.pdf

TYEEHZR A R3S K ONTB DK E B L OV
DAERET v FEEY), BREHLT, 22, 149-173, 2012
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HHKIRICEB T A2 /KE R L OEE T o DDT $E6 0 Z58)
EEEPE - LTS

DRE - PR - TR -
1 AR TR SE T 2 PR BE R 7R

AT O

NV &

Behavior of DDT-related compounds in Water and Bottom Sediments in Public
Water of Fukuoka City

Seiyo TOYOFUKU , Sayaka YAMASHITA , Hironori TOWATARI , Eisuke UNO and
Yuka MATSUO

Environmental Science Section, Fukuoka City Institute of Health and Environment

EH
SRR 21 AR B ERR 26 AT T, FRR TN A JiEAL D013 K UM OB RS O KE B &
VEEFO DDT HO ST 21T o712, TOFRE, KETIHEE A CBRE SN, Mt RERE LK
G glilEiss %oﬁf%?@ot EECITa R TR S, MBI L CENBRANG SiRER
EEIIZH 0, ISR U CIBE O I CIREREWHLE AL o7, Fiz, KEHo DDT
ﬁ@%ﬁ&ﬁﬁﬁ%mm@m%%%ﬁﬁank.

Key Words : DDT, #HAZua~ 77 7E&E55HT#EE  Gas chromatography coupled with mass
spectrometry(GC-MS), {A[JIIZK river water, /K seawater, JEZ bottom sediment, ERiE
/L€ hormone-disrupting chemicals

1 [XL&®IC

DDT #i%, ~FVrouav o~ H LR VEHE
HiEBEAE LTEAES TV, L L, REREt
AR FMEN DI, B L U T O HIXIEF 46 4E LI
Hk &, HEAN 56 4E 10 AICIE R Y V#l L R Tes
BFEERGNECES S LENECEWEICEE S 1,
TRTORGBCRE, A, REIHEE SN

BT, BREEEN DDT 2N fLIERZH
THEWERINDIMEITET T2 & &2 TAILHAKIR
DKERB L OEEFOEEREZT>TEZOT, £0
AR REZMET 2. ok, AR WE L LTIE, DDT
DEMES TH D pp-DDT & ZORIEEMTH 5
0,p-DDT, % LC DDT DOBREEH CONMRERY TH D
p.p-DDE, o,p-DDE, p,p-DDD, o,p-DDD %# /il x 7-7t 6
FEzBE LTz,

2 ERAE

2.1 AEHESIUVEELM
AR LR 21 AEEE D B SRR 26 AEEE D 6 4ERI T,

KERE DY 7Y o TR 21~24FE D5 A B LW
11 H, Yk 25~26 4EED 7 HB LN 1 A D4 2 [a4>
FEhi Lz, EERE OV TV I mE S Hi 1 [T
DOEME L. Y7V IR E TN A AL D) &
OE L OBRIEFENE S D 5 BRI 11278 U7z 17 #R TS
L.

2.2 HEZE
2.2.1 ZESR

TG E < H B p,p’-DDT, o,p’-DDT, p,p’-DDD,
0,0’-DDD, p,p’-DDE, o,p’-DDE ®O#E#E i} 1d Cambridge
Isotope Laboratories D & D& H L7z, ZhFh oY o
47— N¥'E 1% American Chemical Society #Lo> ¥, ™ % fi F
L7c. F72, WIBEEDE L L TR T ¥R 4 —
7z =)b-d14 ZEA LT
2.2.2 ZOihitEsE

BRI FOEMEBE TR Le/MS A

vranAx o EELFEE K - PCB A

T b B e AR RSE - PCB

~FH o BREEER R RS - PCB

AR = B FREE R - PCB

VFLT—T R REEIK - PCB A
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() mmdtses

1 A

il - FOEMEE TR AHERNEN

L
fiit

N
=

d B8

#1

BT R U A B bR
8 FobMER TR XA A% UM

FRR R - PCB

GC-MS DlE &M

Column

Column Temp

Injection Temp
Interface Temp
lon Source Temp
Injection
Injection Volume

HT-8-PCB 0.25mmx60m
100°C(1min)-10°C/min-280°C(15min)
260°C

260°C

260°C

Splitless(1min)

2ul

He(ImL/min)

Carrier Gas
T(m/z) Q(m/z)

SIM DDT 235.0081 237.0058
DDD 235.0081 237.0058
DDE 246.0003  247.9974
13C-DDT 247.0184  249.0461
13C-DDD 247.0184  249.0461
13C-DDE 258.0046  260.0376
Terphenyl 244.4900

2.3 EELLVHEEH
GC-MS @ GC #i1% Agilent 7890, MS #Bi% JEOL
JMS-800D Z Al L7=. GC-MS D54 1137

2.4, RIALIRE
2.4.1 KEBEHH

POMERIMEN IS L P EREY E~v =27 v OK
B, EE, KEEY) V] 28B12To 7. kK 500mL
YA — v E 6 EDO T & bR EZF N ENRDR
MR 5Ng (272D K O TR L, H T Ak AHE(GF/C)
TAHI L. FEWTEMEA— R Y > ¥ InertSep SlimJ
PLS-3for AQUA IZY 7 B XX, A& J—)b, Bk
DNETSML Fo@iE L CTa T 4> a =0 7 &7, 5
IR OFEIK Z 10mL/min OFEGHE TEAK LTz, felo Tl
/K 10mL CTEFEZ P4 L, 40 M0 EFERESITICLD
B Z RS2, Y/rr A X2 smL TR L.
BHRE SOUL IZER L, ¥ — 7 = =/L-d14 % 50ng i/
L7=b D% GC-MS izl L=,
2.4.2 REHAR

POMEIME N IS L P EREY E~v =27 v (K
B, JEH", KEEW) | #BF T 7. IKEREE 2mm
AUV aDAT VLV ARELZNTSD DT EITo12h



D% 100mL #ILEIZ 20g Hl 0 & 0, Feik OAKRE RO
WERE L FEOY vy — MNEIRE 7 & b 50mL R0
L. W T 5 aMoiRE 5, 10 5o EEAH, 10
S3TRI D= I(2000rpm), LA ORI &\ S BEO YA &
V& 2EAT, B L7 EBAIEHT T AT — L TAL
TILAGEAS D LB L, 5%HET b Y o LEHR 500mL
ZEIMUTZ. O TAF Y2 50mL OFM, 545 OR
ORI E WO EBEDYA 7 V% 2 [T, TR _Em
e b U D LRI T 3R EKRET S Z &I
ik L7z, &b @ﬁfﬂ%ﬁbﬂbf*ﬁ%ﬁ&%bﬁiﬁ
BRELZ. BEET MY U A LRITHA D R, EHLM
20mL BREARINU THE LA b —BikE T2 =
AW ERE L. HBRERY KR, Aﬂw/ﬁ*ﬁ@
KaeMzT~FH UEailrl, KEzhflizg, ~
XY UEErn—4 ) —T R L — & —TK) ImL (2B
L, EfiB—FY v Seppak 72 U PLITi@IE L, 4%
VIF )T —T ) ~FY L emL TR L. ISR
JES A BN L C—MBehiE L, Boosi 4 B Bryv T 150ul
WCERL, #—7x=/1-d14 % 50ng ML 7= H D %
GC-MS izt L7-.

3 ERERBIUBE

KEIZEL T 17 ST 1R2EOFELEHML, O
204 AR DWNE ZAT - TofE R, K 21" LT 414K T DDT
BRI S, NAWNL<EWE & LTl R
ENREENTWS p,p’-DDT B L W o,p’-DDT 23 HH &
AT DITRL 27 4 1 A OIROEERIED L RIKD ST, IR
FE I T 4 BB B (p,p’-DDT : 0.002ug/L?, o,p’-DDT :
0.00145ug/LY) % Fla] - 7=.

F2 KEREHZIBIT D DDT MEi

p,p'-DDT op'-DDT p,p'-DDD o,p'-DDD p,p'-DDE o,p'-DDE
EDARIE(H23.5) <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001
FBHB(H27.1) <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001
BD:EAFE(H27.1) 00004 0.0002 0.0001 0.0001 <0.0001 <0.0001
IB5)11#8(H27.1) <0.0001 <0.0001 0.0002  <0.0001 <0.0001 <0.0001

BAL : pg/l & B TERME : 0.0001ug/L

g WZOWTIXEH T DDT AR &7, K1
175 p,p’-DDT, o,p’-DDT @1;;%#%3%%%%2% 3,

i‘% 41ZRF. pp’-DDT ICBI L Tkt TRt s i,
EREIT R 22F 0 T RGBT 2 1800pg/g-dry“6&>o
72. o,p’-DDT (2R L TIEIRA ) IFG LIS D A Tl i &

FeER 1Tk 25 O F BEICI 1T 5 170pg/g-dry
Thote. £z, FHUKIZE T 5 DDT HH 6 o Py
FEAR 2 1R, SO 3 HSIZE L TIIREBME &
DDT HEOBENEVMEANHZ LR, ZOZ b, ffik

40 2015

BIEE O DDT HIZRINBRA LIS ONER LT
WA ZEBHERI S Tz,

FINCB LTI, R EIRE CTh oo s, 45
&, BoORME, TEME ROBEKET, dfiosfncEs
LTWe, 2o suIisimEnIA <, BERT L
MRTHD EWHIATHEL 2. F7-, DDT3H 6
HOPREHICE L CITR Z L i k& 2B TR NT,
DDT D43 fiRA R T dh 5 DDE 3 L T DDD D A K
&<, DDT Z&ko 1 ERETH -2,

WIT, EEBEOSRE & Wi, DDT L % fitlh
W E ST HARNEX 3 IRT. 2 0DEHRDOHFEHIL
0.7147 TH Y, IEOMBERBBENH - 7=,

#3 EEREBHNIIITD pp’-DDT EE
H2l H22 H23 H24 H25 H26 F#

E-2 490 390 310 430 320 490 410
C-4 180 220 140 130 200 220 180
W-3 <3 <3 31 26 6 4 11

JEME 3 70 59 53 73 93 64
Z B 50 200 640 200 490 340 320
KioFs 330 36 30 29 76 21 87
HOAE 290 88 170 140 290 300 210
TEIE 120 1800 260 300 930 230 610
IMDEAIE 370 1200 260 480 160 590 510
5118 12 <3 12 6 260 42 55
REE <3 <3 9 11 10 26 9
ERE <3 <3 <3 5 26 8 7
BlEFE 19 <3 14 7 6 8 9
EKHE <3 <3 12 10 40 49 19
LER)IFE 16 58 140 89 10 25 56
REE <3 <3 8 8 17 76 45
RBHRE 27 270 150 140 130 19 120

HAY ¢ pglg-dry R RRAE © 3pg/g-dry

# 4 EERBHIIIT S o,p’-DDT
H21 H22 H23 H24 H25 H26 Fi¥y

E-2 130 78 57 73 75 100 86

C-4 41 47 32 21 77 4 45

W-3 <3 <3 5 7 <3 3 <3
R 6 <3 11 6 8 9 7

PA=Y 14 5 9% 36 110 52 61
Kthig 66 <3 7 4 7 <3 14
EOKIE 51 34 32 24 37 4 37
TEE 23 120 55 39 170 29 73
MoEAE 36 120 40 59 100 9% 75
BS I <3 <3 <3 <3 33 6 7
REE <3 <3 <3 3 <3 <3 <3
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BEFE <3 <3 3 3 <3 <3 <3
=17 <3 <3 4 5 12 6 5
LERIIE <3 <3 14 17 <3 4 6
%EE <3 <3 13 17 <3 17 9
BRIE <3 29 32 3 25 3 20
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*1 TEFfH
TEFfi TEFE
&4
(WHO 1998 TEF)  (WHO 2006 TEF)
PCDD  2,3,7,8-TeCDD 1 1
1,2,3,7,8-PeCDD 1 1
1,2,3,4,7,8-HXCDD 0.1 0.1
1,2,3,6,7,8-HXCDD 0.1 0.1
1,2,3,7,8,9-HXCDD 0.1 0.1
1,2,3,4,6,7,8-HpCDD 0.01 0.01
oCDD 0.0001 0.0003
PCFD 2,3,7,8-TeCDF 0.1 0.1
1,2,3,7,8-PeCDF 0.05 0.03
2,3,4,7,8-PeCFD 05 03
1,2,3,4,7,8-HXCDF 0.1 0.1
1,2,3,6,7,8-HXCDF 0.1 0.1
1,2,3,7,8,9-HXCDF 0.1 0.1
2,3,4,6,7,8-HXCDF 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01
OCDF 0.0001 0.0003
c0-PCB  3,4,4'5-TeCB 0.0001 0.0003
3,3'4,4-TeCB 0.0001 0.0001
3,314,4'5-PeCB 0.1 0.1
3,314,4'5,5-HXCB 0.01 0.03
2,3,3,4,4-PeCB 0.0001 0.00003
2,3,4,4,5-PeCB 0.0005 0.00003
2,34,4'5-PeCB 0.0001 0.00003
2,3,4,4'5-PeCB 0.0001 0.00003
2,3,3,4,4'5,-HxCB 0.0005 0.00003
2,3,3,4,4'5-HXCB 0.0005 0.00003
2,3\4,4'5,5-HxCB 0.00001 0.00003
2,3,3,4,4'5,5-HpCB 0.0001 0.00003
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