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ton or an M+ 4 jon. The derction bimits {pgfe fa1) of
the respective anzlyles wers as follows: 0.6 for 4
CDDIFS, 1.3 for 61CDDIFs, 38 For OCDINF and
ron-orthe PCBs. The toxic squivident guantiy (TEQ)
wiis caleulated using the menuitional toxic equivalenge
Betor {(-TEF) (NATOADCMS, 1955 Tor PODDs and
PCDFs, snd Ablborg TEF (Ablbotg ¢t at, 1984) for
nn-orthe PCB;.

2.4. GE-ECH moasurerumi

HOCB and other OCRs ware subjeded 1o GU-ECD
wsinig an BP 3890 Serizs {1 A glent) equippes withe 2 cap-
#ary DB5E23 eohumn (30mx028mm id., .25 um
Blm thickness) with belivm as the Carsier gas a3 bnear
veloeity of 25 emfs in the splithys inpotion made (1 yl).
The GC progan was as follows: W {4 ming w
1500 {Dhwank at 20 Clonn snd subsequently as 3°
min b 2% °C, then mainiined e Hmue & 2% "’(,.
Fhe injeitor temperature v X0 and. the dector
temperature wis he'!d af ’W}"’f ; Quamiﬁczﬁon f}f th/'

mif’mﬁ f'he: dgtamm imdt td :}wsa ()( 5 in m;lk fa:
was §aglg.

2.5 Seéaistival analysis

All atistical analyies ware performed wing the Sta-
tisticat Puckape fir the Sociat Scienees 35'??5,!. Fhe po-
tential corelations between the residual bevels of the
OUPs and the dioxin ongeners mn huean milk i were
e2stad nsing the Pearson analysis. The suetivics! et for
signifimnt difecace was sef ab 1%

3. Resilts and disciosion

3.4, Behadior of HCB wnd other OCPs in preprovessing
aperation for doxin measranent

Indapen, it i generlly difficult to sample axtez milk
from the seme human for dioan and HOB mersurement
becatize human milk 8 2 vluabk food for babies
Therefuore, the behavior of HOB and wiher OUFs In
the pn,pru:xx:mnz operation. tor divxin mesgrement
wig sxannngd in mﬂ‘nr to develop o systematic mithod
for analyring dioxing md HCH.

Fhe prepoocessing operation aurrently inwide ust foe
the mesurement of diokie i human milk involves fat
eateaction, washing with sulfaric acid, and chromatop-
raphy on o silich gol column, en dinming column and
sn aciivated carbonfalica gebonturan, Then, the behave
tor of HCB and other OCPs in each preprocessing oper-
ation was examined. To the silie 221 oolums, HOB gnd
st of the OUPs were eluted in the Brst foaction (hex-

ane, 12X mi} except hepachlon eprzide, 8- HOH snd pant
of B-HCH. Then, we attempled to elute the remaining
pestivides by adiding 184 DUM/Mesane (60 mi) o the sil-
w2 gzl column. As 2 result, heptachlor cpoxide and 6
HOH a5 wellas the remaini g BHCH were shitedin this
seoomnd fraction. In the sluming column, HOCB, o p/-
f}ﬂif au} p,;r-T)BE were c}ut«.ﬁ m thc f"rst chmm

ﬁ-mi”ﬂ were el wd nm!wr in th:;: f TS mcam nor n
the secomt fracion 604 DCMhexane, #0ml)y On
th other hand, n the activatad carbonlalica gd colunm,
alt the OCPs were elued m the 25% DOMAwxane
{5} eal) Fration.

From the above-mentioned resultz, the frictionation
of OB and other OCPs is shown in the flowdhard of
Fig. L 1 was found thig HOB snd such pesticids as
o, -DIE, pp’DIE, hepuschior epoxide, B-HCH and
SHCH could be systematically analyzd with diexins
when thy vere subjected b the preprodessing operation
for dioxm. megsurement. However, 0;”-131'31‘2,_&;’-!)1)11’
and SHOH wers omittad Fom the analyas bcause in
the preliminary expeniments of the reoovery study, &
HCH showed low saoovery, which was caused by thein-
ereased. solubility of GHCOCH m the Gewlwic acid
phse in the process of sulfunc aad decomposition

Erut axiraciion
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Fig. 1. Flowchart of systematic analbysis of disxing hexachlon
robenzene ard wiher prpganmochlorise pesticides in buman milk.
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{Waliszowski and Saymoayeki, 1982), whereas po'-
TIF showed high reaviery cxcesding HHPA, which
v assumed (o be caused by the dd’yd’z&hk‘nmmﬂ
of pp-DDF (il and Smure, 1981,

32 Reeovery atudy and HCB pollution level 5 Inpan
ik

Berome milk ;mzpkza if‘{mifwz_l with Wingly sach of

Found For babies amj B Wk dthx.-d{ i vbwtt X Sam-

ples. Table | summuaizes the recoveries of the OCPs.
The overall meun recoveriss ranged from ML o
D7 and the standard devistons iSD5) were fess dum
P, The regovery of B-HCH was caleulated by taking
the summation of the recovery from the silica get wol-
umn zod that frem the activeled arbondsilia get eol-
urme, as shown i Fig. |

Table 2 lists the residusd levels of dioxins and OCPs
in B omsn. oailk senples. The residugl level of HOB
wius 4.1 ip 988 gz fat fmemn: 339 agly fat). Hepia-
chlor spoxide g B-HCH were also found o Al the
samples. These data suggested fhat the human aulk
hawt been pulluted by these persistent organochiorn:
contaminans.

2.3, Correlation analysis

We have previeusly eeported the correlation buiween
the residual levels of dioxin congeners e bunsn milk
and TG {Takekuma e al, 2004} [n sddition, there
was wlso 3 snudy of the correlarion betwem UCPs {e%-
cepet HORBY and dioxin TEQ {(Nukagawa et ab, 1509).
However HOB wis niot dealt with in both of ;hrﬁe shpd-
ies. Tn this study, Pesrson’s coreelatinn coefficinis by~
tvpen the residial Tl of OCPs and exch diovm
conpener in human milk were examined using dauts of
the 19 samples, HOB showed significant positive corre-
Iations {p < (H) with most of the dioxin congeners; on
the other hand, hepxzw’h%m epoxide wmd §FHCH showed
poizt correlistions with the dipxin congeners (Fable 3.in
sddition, highly smificant posithe cordations Wi

Tabk 1
Recowetios of HCB and »her ogavachlorine pesticides Teon:
bovgite tuill

Addd inglyy  Recovery (957

HCH 14 ®.1
Hepiachlor eposide 18 433
HHOH® 19 w5

* Asverage of four replicates.
2 The recovay of PHCH was cakuaied by taking ihe
summative of two fractos.

Table 2

Residizal evels of divsin congeners, HOB amd other omans-

chlorine petkdes in basan milk

Phiaxin & UF Rean Min Max KB
ipale fal nw 1000

§3 #4 3
63 29 2
2% %4 4,
[ %3 &
3% g HE 22
Hs #8 %3 3l
736 T AL 4346
%4 X3 83

4% %4 z4 84
133 34 BT 43
45 %4 2.7 14

33 6 1B 1%
3 L xCOF 3 %5 EA R K
13375 5 HaDE 44 % 64 45
L23.45.75-HpUDE 23 B4 81 14
1,234 785 HplD¥F s B4 8 84
OUDF B4 %4 83 8l

5 %5 B7 43
ME M4 1983 224
%5 B4 HE 134

HOH (agf {413 331% 41 HE 183
Heptachlor epoxide {ngfg fat) 74 14 1 48
(-HUH {pgfe fath 627 1 BlE3 %2
Teble 3

Currelation betwern dioxin congeners and HOB, Heptachln
eponide and BHOH in heman aalk

Dicndn oo HUE

Heprackbw
EPREdEE

BHCH

2328700
i, 2.3 ’&P&Cﬁi}

1,236 ,%xmn
23,744-HxCDD)

.51
.25
6.255
P60
#.12H
#.256)
DG
%.351

The data in pavenihescs are sot significant {p > BA1).
* Siguifant ip < 6515,

.78.
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Fig. 2. Scater plote of HOB and seajor divsin congroers; Comdatioes betwern 143 HUB and JYETOLR, (B HOEB and 12375
PCESEY, 00 HER aned 2308 PeCFE, and {0 HOB and Total TEL

TEFz, &’hvh #% 2,3, 7.5 ”E’(ZQD,‘ el .3,,‘? ,&%Cﬁf} ‘snd
233,75 3C0F (Fig 2A-CY Thase vesubis sugggst chist
thesxporyre routs md the compiatibe exposure o HCB
of the huanan body throughont s Hftine ar similir to
those of the dioxins,

34, Overall roxicity emaltion of dipxiny and HCB

According 1o & revent study of the Ab recapror bind-
ing activity of HCB, the toxicity value {TEF} of HUB iy
reporied o be oorresponding to GO0RE {Van Birglen,
W95 This wluz s s low us thowe of QUDD and
(CDE, snd 1s In the same vanpe 2 that of mono-ortho
POB However, # has been eeported that the redidual
level of $¥CB is higher than tha of PCDD#s in buman
itk When FUCH wxicity wis aalculated using the pro-
pz'fsaf ey TEF B.0004) m the cxp:nmmiat Te-
sults shown o Fable 2, the TEQ of HUB oo
milk was §.4% o 9.2 pp TEQYg Bt {mean: 3.4 pp TEQY
2 fub, 5 WHB, There was an increase of approxdmately
1% fuverage valosy when these results were summed
with the FE( fodoilated wiing FVEF) of dinging. On

tha basis of these easihis, overall toxiaty evaluaion with
the indusion of OB is seemed to be necessury for diox-
i xicity evatuarion in human mifk

4. Conclsion

A systemistic method for anglyping dioxing FHCB,
heptachlor spoxide and FHCH v developed waing
fractions derived from the preprovessing opsration for
dioxin measurement.

Peamon's analysis revealed o wpnifiant corrclation:
berween HOB and bigh-TEF PODIVF: congeners. The
aseumatlasion bebavior of HUB s the living body and
its expodiste vouty wete assimed 1o be dmilac to these
of dindns,
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Yo investigate important factors affecting the relishility of the analytizal resuits, proficiency
{ests were attempted for the histochemizal method (GUS method! and the gualiiative PCR method
{PCR method} to detect genatically modifivd papays 55-1) i the Japaneass oficiad method. The
test samples were distributed to twenty-three Inboratories that participated in the study and were
examined according 1o the protocot Al the data collected from participating laboratories wers
statistically analyzed. In the PCR method, con negalive sanple was detected as positive using
detection primers in one lsboratory, though the semple was negaiive when cheched using
confirmation primers. Contaminetion might have oocurred in the step of The preparation of the
PCR sample solution using detection primerz. In the GUSR method, all the teat sampies were
identified as expected. Thus, all the laboratories reponted corrwt tosults averall

{Received Jone 15, 2004}

Key words: BETIEMA 24 v genetically modified papava; BEH#E detection method; ¥ 9
# 3 BRI PCR, GUS & GUS sssuy; AERET Y bhoratery-pertormanse study
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Laboratory-performance Study of the Quantitative Detection Method
for Genstically Modified Soybeans {Roundup Ready Soyvbeans 40-3-2)

Kikuko Kasaua®', Takshiro Waranase™, Hirey ruki KiRncur™, Tatsuya Spuk™,
Shoko TORISHITA™. Kozue SaxaTa®, Akibiko MaTourr*s 4, Akihiro Hmo*?,
Hiremid Axrvama®> ' and {amio Mu‘rm&*z

MHatano Resoarch Instituie Food and Drug Safety Center: 729-5, Ochial, Hadano, Kanagawa
287-8523, Japan; ¥*National Instituie of Health Sciences 1-18-1, Kamiyoga, Setagays-ku, Tokyo
1888501, Japan: *National Food Research Institute: 2-1-12, Kannondal, Tsulkuba, Iharaki
305-8648, Japan; *Present Address; Institute of Food Hyglene, Japan Food Hygiene Association:
3-5-47, Tadao, Machida-shi, Takyo 184-0035, Japan; ' Corresponding author)

To investigate important {aciors affecting the analytical resulis, a laboratory-performance
study was aitempied for the Japanese official methods to detect geneticafly modified [GM)
soybeans {40-3-2). Test samples containing 0, 1 and 5% GM sova powder in non-GM soya powder
was preparod. A set of 3 test samiples was sent to the participating laboratories along with the
protocel, The data were collectod from 4%l Jaboratories and statisticslly apalyzed, 1o the real-time
PUR detection method, the average values of the GM 1% and 8% samples were both much lower
than the spiked value becsuse the laboratories using a silicasnemiywane DNA extraction method
underestimated the (M value On ihe other hand, the laborataries using other extraction methods,
such as the CT AR method obiained values close to the spiked value. These results suggest that use
of the silica-membrane DNA egtraction methnd may result in enderestimation of the GM content
in the real-time PCR method. In the BLISA method, the average value of 5% spiked sampies
appears to be slightiv higher than the fortified value But, averall, it was considered that reported
values were close 16 the spiked level.

{Received June 24, 2005;
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BHIRE COTHLERBE&LS TFE <2 —F
ELISA i & 2 BBER O THh e BGRAeL: 23T
g i PEAHBR T E .

2 HESETESE

‘3} i{,ﬁ P(,*?. 7%

Tahle R D SEES DNA UGB, B2 U 280 nm /280
nm, 260 w28 nn ’Q’g"?@fﬁ:& DAl T 2
EWHTHLY, DNABHE, vy nlis i P4 b
WA T 18, CTABHR S, # U= —-2y
DA TR, b HIE L TE ok, INANREL T
No. 31 CEM BRERCWEL T No 12 m&iﬂﬁ&%ﬁ

Tehte 1. Remtizs of Homogenelly Siudy Uontuciad by
Guantitative POK a2d ELISA

ELiSA Jz w33

Cuaniitative PCR fn= (3}

Sample  Cengentraties

Conon rtz’az 0N RSD

o >
{38 156) %63
8%
1% 18682 5498
% 24785 733

’!’ama 2. Rezalts of Stabiifyy Stugdy Conducted by Quantitative PCR and ELISA

Quantiiative PCR ELISA
Samote Number of o
SATGEE: ewind € ismes 245 e 5o
' swais Ezm Ait,a Relative valoe E&fq_m 'A’fo' Relgiive value
%4} 1%} 9% 1%
4 f o = H.14% <8344
% S GFeRB.42 1358 111 ki 111 IRE 41t 1428
4 '330 "0 27 381 "'."2,25 135t BEhEGLD £21 023 {0R%

& Minimam detection By 014

-90.
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Table 3. Yield and Quality of DA Extracied from Sampies

Laboratory Method ?\1 A R
CHE 2506 1o J 280 nax BT rm L0 ne
3 A SARLGRY VI3 2004 L UET
4 A 6761174 LALE0E %o dute
6 A 4681303 17456048 2825059
g A 4353:!‘!‘!3 1904 G243005
B A 534195 IAZEDIG
% A L 4’?* & &3 O732058
iG A 4 2RTEES
i1 A 1. % 2849 SRELI802
2 A 1304 3.&9 X175 411 »;9 0952009
16 A ZATXGNG z}i' 145
i7 A 43328725 ﬂ{)%
i8 A RECAES T
2% A 537%£1.%25 o
24 A 4642888 2 /(”"9 %
25 A 8425345 1222624
#7 A D .F R 2415088
25 A EBRLTED ; g1 2.50560.56
B A ZR25067 1755004 uts duiy
12 B BHBEIRN 237EG22 OR6HGL
2% B THTEZ233 1753007 0785616
4% B §RITELALE 1R4%0,61 Y dats
% < 0755819 3.890%065 QRZE0.14

A Silicagel mumbrane 1ype kit
B CTAB wuihed
& Bitlra-based rt/;& vy kit

&

%, OO ok EhBanv 2Bl
f*- W 31 OB T, DNA BB RS BT

Iyy%%;‘ffﬁgﬁ L';Zf {,f‘“‘f‘%“/, %@&%;h D.YA
%ﬁwmsz w Yo BB N, E e No 12 BBEETI,

YUY AT E S P EORROBRT v T a R
Y - ik B AT A8, F OB TN T &S
i PR 2, 4% 260 nm /280 mn ORI LS
PR bt s Py B te,

Table 4 ICHE PCR BOA BT HIMEN T FL 1.
2k, OHREBOEBMEOREHOERIL, | RIS HR

TEAT OWCH b, BTt bE s o X,
4&?;7}!,%07% (5] 'fﬁ«f" z‘wﬁ&' - ’ ﬁJw 8h.#x1 %%?@M

0696 L0175, BN BB T ATSE L0871 T H » I,
Xbar 7 LT RBRELEL 2 8M L %8, s%Es
ELALTH QB RUVBHERRLEA LRME 156
Elr i sHEMTI8BE - Ll w%m!b
7 Xbar 95, L EBBR A 1 2B Xbar BERE

4 5.215, 5640 &L L ABSE B2 S U ELISA fﬁi» x
BWEMITEOHRTH -9z, Ch DB DNA K
CTABGBB LU 8 R=- v Vw74 Ph b BELHE
VERE, SERELLLSIALORMBESER L.
8%, VURTABESA TS PHBERHVRBTELDS
G T b0 s BL ol LB D?%i ?&if*iz vy
L5 AEEA T TR B AR
EHOR R TR S S 2 _z: &L

.91.

ENEEL, VBB 4T o VBB BGRRITE
Bosh LB L ARE T LeD 2 1%8EE € 06501
0.157, BYEAES T 253310486 ‘TE » 12, E7, Xbar®
O ETmBRAMA I 1R T L RS, R L
BREFBL SN IXENT 28 sHEk T 1 BY

ot =k YUBYABIATH o bIBERO DNA
1T 1Y 7L g A AE 4‘&5&6')@"’&}&‘1!‘) B’ I%EERT 0885

£0.168, SHINET 47780791 TH - s, i
R NEEHATE BT h i fe o 4

{2) ELISA#E

Tzble S ELISA RS RHL 2 17T RBOATARTY
BERATFLE Gk 0%BBORCHE, SETT
o b DIHEBRI T CH o LR BRET i
. ELISAZIL L 2 1NBER LU BB
SD RFAFN IOBET0.186, 565821083 & » &
Fr IBEHT X 0 LETREREHL BN
B, SUHB TR YUBHERRAHA BN  BHE -
.

3 ®

1. H-$EEE I IPRTERE

FELAABBETTRNURB SR TEB LS
LR T, BRSNS AN, ELISA
B X 25 BEE TR LB B TENVE
%, RESDAFEBL GMO: #4 X% p &7 v~ 2 N3
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Table 4. Resulis of Laboratory-performance $tudy for Quantitative FOR
DA Test smple iGMD content, %}
Laboratory extraction 1% 5%
raothod™ 0% = ] B o Roepnd - Bl "
Xbar & ZScore’  z-Bomn® Xbar R hoeret 2Score®
1 A 4 0.87¢ 0269 3,294 1555 A753 8661 {3 {HY% Q570
3 A a 9774 0252 0.444 $4.732 4340 4638 0.5367 1.522
5 A ¢ D794 6154 8558 G304 480 .53 8478 1.41%
4] A & 3208 G684 -0514 {35554 3.71% 3420 B2t $.4380
# A 8 3.494 G240 - %.38& — {446 3713 3.815 - f1.G68 {1468
& A & L1087 $.774 2223 2721 3543 2224 6954 Y67
12 A g 3] 4105 ~Q 587 0553 2163 0.238 888 G959
i A & 5484 13 32111 - £.214 ~1.154 3436 9.562 {4998 -1.088
12 A ] [s34%574 3125 {3765 —~{818& 3,083 0.847 -~ .9G% 1139
i& A 9 3.744 Bel7 0156 0452 L.907 .863 -~ 31268 - 1 522
17 A i 3.760 H.08¢ 0.3962 0441 3723 1,387 -~ .064 2491
13 A b} 0.584 64.102 1214 - 114 3817 1380 B 3 4217
1% B 9 0,708 no4s B.08Y 3918 Q.113 .26
20 < 1] £.964 0,417 1633 B390 2851
21 A b GATH 0073 3694 - BAG 1.1E3 - Y HTG e 3,286
22 B g8 3788 0B271 8225 4635 G857
24 A 3 #5624 3335 —3435 0224 0.37% ¢.184 4505
25 A irats 3543 3456 —LTE4 —G63% BO57 40582 ~ 1045 ~§.£33
27 A & 3735 0259 3221 §.484 3552 4.534 158 $.305
25 A 14 .58% 8339 {3 B4 {3485 K TAR 2,194 -D518 ~(3.315
38 A 34 4.54% $.4%1 {843 0. 7067 %528 1.068 ~).354 (112
1 - B f 1.050 Q472 2020 8,215 0.624 72168
# a2 22 4 22 22
CL 0696 0.208 3754 ALY
RTY KRs3 0.176 0BT
Statistics oy 9.250 0179
GGl 1045 34537 5,557 2,585
K 4,345 2457
[ i8 1% i 1%
fi N §.859 3227 5533 1636
< rerindt | SE t 8857 G386
Batsties™ oy, 025 0,108
HEL 0.973 35754 - 4.305 28B7
LAE 0.345 4761

a: Kumber of laborsinries, CL: Central dmit (Menn}, UCL bpper control Hmit, LOL: Lower contrel Hmis

Y The statistics are baged on all g dats,

% The statistics arz based o the data obdained using siiies-gel inwnbrane Lype kits for DNA exirection.
%, DN A extraction method. A: Sifica-ge! membrane type kil B CTAB method, U Silica based resin type Xt

2ok s Rl A iUt B--SFBORED G 16
“ﬁi-ﬁ»asa%, *%fv} NCHBBERTHEORY., RER

B 05%HE P IE8% T,
o b IHRBEBY @
BWHEORSD 89% L FE - T80, H-42RBgs b
L EER I,

EH PCR 8 £ F FLISA i & 5 B BB et B,
r«;gigsﬁ’?wa:?%@-miéa@ 100 & LT RO LB TS
s, BEBPCRETH 1858 d%‘zﬁ}, 1393 5%
ki'? ELISA¥ETR 1188 (1BEE), 1989 BHES

vEhy GMD F4X

EBPCREBLUEBLISAE > ﬁ%ﬁ'«?f%g\@;m,
%ﬁﬁ%%w”?‘% UL F s T, BRSNS

* GQreategic Diagnosiios Inc: Food Ingredient Testing
Snya Kit User's Guslde, Rev. 111799, Ver. 20

.92-

LISHBEIBE BT L b N

HEBORRELZI TR, MEEREs T v HES
v OEEBGL VORELBATVIEEBRA LS, B
BOE AN 51§80, WERKED
BREBHTE L AR TE N ot TEBREIC ST
BEEINLOBBPEEBLE LD, PPy ION
Py OREHE DG TRITT BRESD B LD LF
Eani _

2 TBEPCRE

ARTRR BT L ¥ 4 ARBRLE B
EHeil--THSERYERL RS fﬁz&%%
0518001 5§ 2212 ¥ U A X VRS A T4 » PEOBE
B TS B BT A L, BUTORSTHREE
L, HEomitBntYBs R AT I B LE. O
7% DNA HHEL BB Y L 1408 s & Uit
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‘Tahle 5. Results of Laboratory-performance Study for ELISA
1% 5%
Laborztory 0% 5%
Xtar R z-Seore Xbar R z-Score
1 ND 1.047 ¢.219 —~0.380 5607 {0980 -~ 0050
2 ND - 1.123 €044 480 5580 0.330 -~ 3.076
4 ND 1.293 ¢.28C 1.736 6.600 0400 0912
& ND 3.899 G.15¢ - 1.164 5.343 1.80¢ -.305
7 ND 1068 0.128 0.065 5927 0.710 0.260
13 ND 0883 0.168 —1.284 5583 - 0.58¢ —-38.002
14 ND 1345 0.183 2148 7.617 0.220 1.886
i5 ND 6.999 0.138 —~0430 704G 05290 1.338
17 ND 0.987 0.084 - 3,819 5670 0.240 9,011
23 ND 1.183 0.195 9777 3823 4.790 ~3.777
25 ND 0,829 0.228 —1.68% 3820 0.640 - 1780
28 ND 1.104 0.070 {(.3486 5.423 D370 —0.228
30 Np 0.988 0.084 ~06EE 4,080 1.070 -1.319
32 ND 1.110 0022 0.384 6.400 0.730 0718
33 ND 0.968 0874 —0.6566 5848 2360 34.227
K ND 1.040 0.348 -~§),128 6.260 0.690 0583
35 fas) 1,128 0.128 0518 5537 0.870 ~0.118
7 17 i7 17 i7 17
CL 1.058 0.149 5.658 1.935
sD. 0.136 1.033
C.v. 0120 0.183
UCL 13349 0.384 1724 3.666
LCL 0.786 3582
Abhreviations: Ser the footnotes of Table 4
Fable 6. Comparison of Quantitetive PCR Resulis between DN A Extraction Methoés
_ 1% Sample 5% Sampie
s \ Number of -
Extraction method \Gials Concentralion Recovery Congcentration Recovery
%) {%) 196) 1%}
Sitica-get mr.f“{xbrane 5 07840612 2.0 38120285 76.2
iype kit
CTAB meitod 3 0.864:0.08 5.0 4.74:4053 94.8

W 1EE EEEASHOEN) XL, SBnREA
TORMEOR CRE LA HETERT L5 L

“YRTAPIA T F o+ ETHEAEL SV BETEN
oo e BE S LT, SR L7 7 1 bk ot
B o VA X ERMEBEERERRBES T 05,

DNA iz S8 3 2 < Y RPOBEDE VXY, #
S OBRUERTE U - LHEESEL O N
fo, K, MELRVYAFLVEIA 7% FEEIDLDEE
HLI-DNAZBVWTTEPCRE2EMT 24, BEESR
W & U ELISA BT ERTEZREME 5 % B hEg
Itz A, BEFOEERERT D, ol
HEOY Fma vdF b2 TERBTE O - 2. TR
BEB2EE (F- 9 BIGIREOHER 0B,

BB B TEE L Ly ) AR 4T %, P ER
A CTABEK & DNA il L, BEPCREizL 3
BIAELRNL S SWELIYY A WEIA T &
b s A O RIBS,. EB PCR ORITEN CTAB

.93.

B HACTEC R 3 C & HYEER L % (Table 6).

Thompson S9C 7 e b 2 — T R & b BIEE
KEMETE S O BIREG, BT MEENC
HLUTHRINT AERTLahT0 S, oS5 nwT, &
B PCR OBREZ DNABHEL L v K L THHERE
LHBELA FOEBR, VIAYNEYASE . VEELH
WO A DRI T Xbar BEMER 2B A 013 1%
HEO1LBEOSTHE ., COMEF~IRRLER
RALBATEY IREDS b1 HEsEETcE- I
SR A DEELSER LRI b EA SR, JOR
Pl IBES TR OEREHR L2 /o B0 | BB
Fat Cho2BRL-SVWTRBERERBERML
fHDNA R, ERBPCR & L8 MBRREA LT,
WEEAET OV EBCE ih . 361 5%
BT RMEERA L B8RS 1 883 L, ol
EF -9 3BT O RSD 5 72% & ORI E~<TH
LSAZED - SoMBoil DNA 13 260 nm/230
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nm OURE L AHEAT </ s {. DNA DREHA
FTE - RN E R, EBPCR CNTCOH
#H prooBBolEcoUAREEREELTY
BE kG, avyir-vy YOORELEL OO

DNA M CTABEA R L ERB 20 TRE
ﬁﬁﬁ&v &%a%ﬁ%%fxms 238, 1%,
SRBE -4 JEREOF~ KRB THSEHENL £
LLFROBEHLBEAERLCEBEETE 220, B
BeuaBlI VA REEL O

HEDE IR BB PCRETIE, DNA ?u&g?: s
%@%ﬂ5i%”£§%%@%®%£%ﬁz t?éw_

yestd AEVIAYVBY A E s rBRED
DNA BEAE S L RBOEARBL O VEEB YR LA

EHMLh st

L OBBLERLT I R RS L5
BLOUNABEHE, 2218y AXABIA T4
TG (e otz vOABETE O5%EEL,
FAZDONARMES L U aF VB4 5 4 v %
BurdmEd iy PR IsE 1 A 138 AREE
113001 B0 2 BEREEL SRR
20047 Peato LY., ABBODNABES . P EE

WOy ERAHIEL SRIEL, VYSYAMRS (T
v piEE, EhEBREEIRRMHELEA, Blan
DNA BRI (, 2RBBENA DNADE (Pilah
TWEIEEHLALLTVEY Colifbh, BA
THRERTORE VA ANBIA T %o VEHT A XDE
BNtk gL O VBRI L,

3. ELISA &%

ELISA BBV T 1HREBO Xoar B EBEERR T
iz | B BB R ORER LR E RO R
mL b T oMCRBEOIOLED CV 2RI B

KEwibhi, BRBOUISHTOL IS LOHE

ook 5
&

ﬁﬁw;ﬁyyyuagﬂﬁ%zxén;.i@amx
BUIAKI T R WEERALBA BN~ 1, B0l
EF-SGIBELSB IHES I EELIEL B

BB RBR RO T

Zik

HE R s8I
hrmmant,

Aok

E B

OM ¥4 XA SGUABBEEREE O THERS
B & FEERROUTELRE LIER

PRI T E o BB TONABIAT - 1

.94.

%ﬁbst

lz"}

3 PCR OREAES K S BB SH L4 -
e:w.bsﬁ%gmm%mbd)f}{f;%’ﬁ@%a%iELISA
ey hS ARSI AT E S P EBEIL S BERPCR
i LT Eohofibike & 5ERPCR 0 § B
feTERLL ok KBRSy TR
*37,mm«z é%%%ﬁ%&”ﬁ ﬁé*ﬁn
..... L, 20
mm@x;axﬁm£¢ ﬁﬁ%%@i anﬁﬁwx
VI T B i
ik, K9R &ﬁn%ﬁ&a»-
F A L AR PCREDBEEDER
ChhbREEeSTATS, F4 XD DNA
AT T e LENE RS 2

J*-v

g

&y

3} 7 f};g;{’f‘f Fa
san itk
:3?"5‘34“’

ﬁ ®

Bk PH BB AR RGTHRRERS
‘i? i¥d &3"‘5??‘%%2735& * @%%L f:‘ HRER T

®

e
HenRARRRRY

B ERRAEN TR
&ﬁ%&i%ﬁ&w&ﬁﬁr AT T i
S L3R B15 1, RO T B 2L

SERARBRUBREN FERA DNA S5

BOBENEC T BRI 278, 3%
3‘12{1%20(51'

% I i@ﬁ?}
3 'ii zvi:%ﬁ, ,22 2 433,
Fhisers e, M.A, i?m«,zi, . \ntsrontional harmonized s
vial} anabvtical
1533,
'Zrﬁ% ADNAE
; ERISE

b

Hixig}a’il %00
L. Bamasn, M O, Pamier L. Guli, M,

Prang,
&arsmiral, N, Guatbistive and quantitative evaluation
of the gesomie DNA cstracted from GMO and noo-

B

GMO fxdmulls with fow  different  extraction
methods. 1. Agvic. Food Cham. 60, 6,962-6.968 {2004).
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Laboratory-performance Study of Quantitative PCR
Methaods in Analyze an Approved Genetically Modified Maize
{Mon&14 Line)

Takahiro Waranase™ !, Kikuleo Kasama’?, Hiroyuki Kigveur', Tatsuya SUzugy™,
Shoko Togmurra', Kozue Sagata’™, Akibiko Matsuny™®®, Akihiro Hive's,
Hirosts Axivama’ and Tamio Matram”

*Nationz! Inatitute of Health Sciences: I-18-1, Kamivega, S;étagayaaku. Tokyo 1568-8501, Japan;

*2 Hatane Research Instilute. Food ard Drug Safety Center: 7293, Ochial, Hadano, Kanagawas
2RT-R528, Japan; “Nationzal Food Research Institete: 2-1-12, Kasnondal, Tsukuba, Tharaki
305~8642, Japar: * Present address: Insttute of Food Hygiens, Japan Food Hygiens
Association: 2-8-47, Tadap, Machida-shi, Tokye 154-0035, Japan: T Corresponding author}

A haboratory.-performance study was carried out to investigate factors affecting the reliability
of the quantitative PCR method to analyze an approved genetically modified (GM) maize (Mon810
inel

Test maize powdered samples were prepared as blind samples containing 2 high {assigned
value; 5.45%) or low (assigned value; 0.35%) concentration of the Mon810 ling. After confirmation
of their homogeneity, they were provided to 27 laboratories participating in the collaborative
study. The data were eollected from all labaratories and statistically anadyeed, Two labaratories,
which used g Roche LightCycler (LC), reported significantiv high test valiues. A further examing.
tion showed that the LG method is greatly affected by the equipment itself or PCR reagents,
resulting in poor repeatability. On the other hand, some Iaboratories, which used ABI quantitative
PCR equipment, reporied erroneous test values. In these laboratories, the errors appeared to have
been due o inedequate quality and/or vield of DNA. To identify factors affecting the test values,
anatysis of the weasuzed values for the taxongpecific gens will be useful. Furthermore, the
madified sibice-gel membrane DNA exiraction method made it possible to exiract the required
amounts of DNA more susily and in a shorter time thap before.

{Received Septewber 8, 2005)
Key words: BETIEBA » 7% 02 ¥ genetically modified maizer £ # 5 ¥IERAFE FCR;

DNA 88 DNA extraction method RE i detection method; AFHEEE laboratory-
performanct’ study
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rORSTHERECEME LTV JoLnER
BB Ae G RL, AREDEUBIERAEFLTL AR
mECBVTY, GMASESRETAYT LB, B
ROSERCABELTVCLDEEILNE, LL—H
o, BAAEEEEGTHERSAChE TORES LY
il Edan, gv?ﬁ-.‘:."f@ﬁ%&}-—.%?; RO P

-3~ 5""?4’#- @&%i‘fﬂéﬁgﬁf&iﬁ{*fgpéz RO
WELEHmAE TS, TRIZECRMERE 232 %Y,

293 24tk D REBERCE T GM AGLREUE

BREES, PR I1SEI b o, BRYHHSEER
BRI ERI THRBEEE TR RY
m&??ﬁ?&% MY EGSO—BNED CPHEI3ESH
, BRE OB LD, CMEECETLERL
z, z:. thBROBHILCBEL BATRETE TE
i Dm ﬁi&éﬂ“%%%mﬁﬁﬁf&” 2T CRRS
BABTH. BRENGT ' CEBREBREGKBELS
L, GM ﬁ&m”z NIRRT BRI KB TN,
MERERHIL T ORDEEMER OERRES £ U
BHORRIT ALY TRy b, Y 17%9
ABEHE R EBEGLERRBRIESSERBRIF h8iiR

CRLITHEB BT il BEBR 0517001 B ISRH T

B,

FROES) BRELROEEE - NG RBVTHE,
SRBECBCEERBRL LTV A, RS RICMEL
BEGEEREHRY n ., BEOHREET 8RN
Blicatl, BEBELEEEA L EEDONT VS,
T, SBORMEEE BRIk L, BETT
?‘%ﬁﬁz’ﬁ”ﬂ‘w 2, BB B BRERIBOTE
BLUBEREOBY:, BLLLAEBREBTREELELL
%, GM &SI T4, CS1 {Central Science Labo-
ratory: Exscutive agency of the UK government de-
partment for environment food and rurel affairs) ©
USDA /GIPSA {United States Department of Agricul-
ture/Grain Inspection, Packers and Stockyards Admin-
istration) & - ZZBAVREEIC & b SRS W BB E
HABHEBEIN TV AY, BROAMBLNAMES
B THY, BRELG» ¥ h LS, BHETEY
LBRETIRAERERLTNLES S, 555, GMR
BB ROS BB IS n TV 3 polymerase chain
reaction (PCRY 2158 L BB MBS0 TH, B8
BEOGEHARTES L s&?’" L, R LR
UaFE- 0T, AL L TRELNAHS (BENT
VE,

HYE L TR IBETLS. B M ARSI
%& o z~%%ﬁ§;§w{!%?% fedhiz, éémﬁ@
BERE, %5, EEEBCLOCTBERBE > TOR
i - 02?12 2508, RBSCTRL~tER
RS 0BOonABEEROBY L L UNRECBBNR
FEBLT, BRREGHE4EL 3B Lr0BRR>VT
Hoho LUk, KRRTR, HinEEEEHEL

-96.

T, BEUBELHETLEGM 92w 2y (Mon810
B8 AR L LEERBICREBEEIL CEREZLARS
Fiotn dubL, BEHEEOHEREL S UL
T & v hEAEH S LSRN s TRE
ﬁ”'a L& his, 2T R L AR EER B REL,
Moo 0BG L 54T, vOEET TR
féﬁﬁﬁ’ CiT et % HEERILATS, OB

BEOREGM R GO RERE 1115001 8192212
B BO Y Y VES A TH o P EBERBERD L
B, TR OOUTLHETHRET R Bk, HEER
BRI AR, v ns AR A 7S 5 v S DNA

B L L CRET 2B RRBRONIEEES L L 48
i F.

TG FH

1. BE

GM P9 £u2Y MonBIO BB BN BEERR
SERERTBERESACHEL, KiGx w9y pit2
AFRLIE §7, EBABRNS L CBUB A RHERE
P PSR LTERLAEIETERL MNon-GM) +
wEnIFEEB (TAMABEF YRR VY i, '}ﬁiﬁ)%
Bt RUCTAFLE, ARZBLATNTD P &0
e s00um DR 7 4 v S BN L EEL ,wéﬁb’te
BEBOTEREL?, NonGM o %o o «BEH o6
TREES, GM P o o3 YOBAMROLL L ENEE
EROTERPCR E5MCNRET» 11, 035%BE
BOM P o B e 2 yRBARBO SRS, GRER
FMSISL & LTRSS AL E, MBIOLE<

re22EL, TRE MonSICEBEABERE T 50'/6
FRZLEHBACVLERLEBEEH (MRIOH & L
#o. MBIOH 0¥, B oY BB R mA
TUTOL SR, 3¢, G-kl 80848
CRIVELR 208%, ERERBH T3 &5 MRIOL &
MonBIO SRS S EHn 0 SBLEEE 1kg & L
T, P32F 3 2 BOBRBO B Hbotanis
B S oIS L, &0k, Bt Tt
EeBb e BT BB nRL & ﬂé%é‘?z&ﬁﬁ
Brmiiinay Zzzr’? L BEETOBEBEEHF
fEES MBIOH & L2, RBIENK MBIOLE T M
BIOH £ 205 243 %5, #h¥h 25 ml BELR. aﬂ
mLBRRE O ED s s Bok LR uEl L L, B
Bttt 23 TORBI-20CTEEL .

2 BE ' ,

R, DNA BEEOREL LB E G oRBLY
RRERUTORESEM L~ DNA ophABc s
QIAGEN #H% DNeasy Plant Mini Kit {33 27 g
£7% 23 £Hv . PORER 'raqma" W“"f"’"‘
PCR Master Mix (P 7 34 Fovq d v a ¥ 5 A“m
HEBD, ko En D LN DNA ssip 4 43014
F K2 b, BIBADNA PGS A4 TR WATF



