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+ & LAMP (Loop-mediated isothermal amplification) = j# 2z 5% ~ & 7]z
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3 AR T 8 S R R DEHD AATGE S SF
AR R B A T AT 2 2L AT A el B 8 R
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|
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b

-

B S REAF IS FARER LI e A dd R W

[

6 o alApaN 3 X BACARATE RN T > I X BT E %'Jé’—\#\ggi;"gf
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B AT Y UK A ARTE X 2 YR -

AL R Y RARET S E B B - A GkAed T HE L E F
TEIBEBE L AP FE AR AT TR~ P A AT
BEY (%) FRZER S AREF/AAF - X2 TFREITERSK £ 1
2015 &2 9" p A2 458 181 A& LA Flriig 2 > A6 26 B HE
- k% 155 BER L&Al 4 (stack) e A Flieid 8 HeffEm 3 G 0 B AHE

A RBRF A% L E R A AR el AR T

f)s
LB R R A R A AT b SR FeIHG 0 4 TR A8

BE0.9% & F VS b gy o 8 M2 R B 5 5%

BET 3% o

hrp dEFRG vy (85) OFF TR EWEL RFHEFS

¥R g S o Ak Feeid 6 5% R PCR R A7 E S 5

;":_\\

Aol B A T Tl rh o A1 2R IR 2 A

BHAYATICE R L PR - Y SR ES L A48 Al

~

(- ) Real-time PCR array ¥ p| A ok Flezg (¥4 > 1 2 (2 ) 2 f e
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At ek AL R LR LS EE 2fofila SRR
Wafiley 4 R BEF Y > ATt (v e A Fetid & Rehl %A g
¢ drie kR B A e Fleeid 6 & (1R ) 2IkehA Flitid sk
PRz PHEEAE 2R 85 E 2 B LD & 2000 £ 4 4 0
~BeRd P ANERBLFT T -FASMAC 2 PR FE R G BF
AT AR &5 B % 7 Real-time PCRarray( TP B & g 4 F 'L 5))
T L kR AY § R AT TR A A S 0 BT H A
EEF G APaaA T (vh & A F[2] -

d *+ Real-time PCR array ¥_i¢ * /3% 796 3* PCR ¥ Jb 4 > &Pl 2 &
Flecig (T4 o LA FI& & A Floid (P fom 5 f cngr B2 G 3g (4 en3 |
=+ ¥+ (primers) £ ¥ £ £ 4-(TagMan probe) » ¥ M AR¥ 5% 7 & @ it fe §

hE BN o AFY @ g A% 4 g Real-time PCR array %< » » &

4

T Tl ST AFRE A 063 PCR F i chE Ed (313§
YIS TEN A BATFcE 2 o B2 BAR L H6 10 Al
AFIE ST RN IR A TR T gl o T2 I HR-7 5
QPCR master mix ( %€ PCR F Jgid#) B AR &% 4 3 F ¥ - 3%
T3P EM-F i e r T PCRRFEGFF BERRI-HiIT4 S mRIR

RS S R R L T R T s SRS S T
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R vt L Tl e RS AT -

) MEFHAZBRFPREBENRABENOMBLERKERMEADERE

REMHFEMNR TL-RKEGMAHOBENAELEML TSI NS, ZHOGMRFEDE LB IEEN
ROGATVWET B2 =ybTlE, SEBEOPCROME—FICITICEMNTEDI T LEALPCRT L1EffiZLE
ELT.GMEEMORBUBHMZEERMELTVET . U7 ILEALPCRT LAIZIEHT-GHRANARKEZHITEMT S
ZEMTESS, GMEENMOTHER RIS TR ELREZFREBT LIENTRTT . £z, COMTEIE, #8
BOICGMEEMERIETAILT. BoTRALEZRE R KZOCGMEENORAZRE T HTEL TR AN
AIRETY .

B 2MOE LT E-HORBEPCRIL—FDHETEST LIS LY
B/l THL

SOEOSS MRS
¥ A XCMFRE

S<OCMFEMICRELT
BASNTLOMBAONATE

1R ROIONA
MBIONA S 4
Rt bo—n

YFASLLPCROBE

DONAMEZaSR
#152 B3 1814
BHMCHELI-DNAS UZ LS4 LPCREB T DNABEE RN Bohi- oL E
BEERLREL. T~ ERAt3(fnnm WiEEHETS
SV NICBOTS
Y7 IILBALPCRT LiEDHE

Blz ~ & * Real-time PCR array # if| & Fv ik F]:xid (74 [3]
B Rh: a3 "CMO fiird ~ 9% 3% |
http://www.naro.affrc.go.jp/nfri/introduction/chart/0507/index.html

BN i =R

‘?t

GRS LR LT S T RN SN

7 A Fleag 2oF FokE 20 (weight/weight) 2. #3522 o d 3t p & AL 7
g e ST AR GRETA TG T AR aFTw = 2 48 Rl —

2RAEERE AW AR 6 enb% o2y R BRI LR F A ALE

5%t A4 FEET c RAREFARFRE LA S FEWREF L AP

|

AR PR ERF A AFRBIOEE T T AR AT TSR A

)

HARKA S ERF AR -

ETTRS

AT 2 A hERF A o o BLPFRTAE O IR RR
FA3, 4] 0 #= 20 B3 K ok 2 - o kRS B 4 ~ lysis buffer 5B~
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DNA > B~ b i iR (4 i (7 g% PCR & ik » 1 * iR A Tl e 32 1 A7
¥4~ & % $ 7] P35S 7 TNOS~ 2. o A #8544 p6 & ] SSIIb 12 2 PCR F & it 7
FI4HPR IPC > & 47 7 pF PCR # kg3 o sk 2| & ' 3 5F & e A Flen
F RS S o TRIA S A B R e Rl R T3] R Sk F[4] -

4) 2 Ry DmnEORAICEEERITEWETEA D T O3 ORASFbRR

TF, FOERDEP LA THREA RS TS B 2o DRIEO 3 R il ThaEd Ll 1E3E
LS HHTNTOAEEPCRETIEA 2 DmECEA ST EE SHE T & o TEEEESEYET . 27T
EOERMEED LS 20, 2 2 DmiEDiRE A SRS 7700 3R GRIEA R A SRRl AL T L —T T
AT D EDHFE T TN ET .

FoEO3L

HHRH

AN

—ERBLOH L—T
Vb ool
PCRIEIZ &S EIERF
B2 Wz
1 L ki J
|
SiEHPOBRAFRARLHITSMIZ
HBRAFEO%R(SHEHFEMA~DO %) &iEE

BN —FF2F A EDRIE
I~ B RFERpIHEORIEZ [3]
PR SEREFTTCMO e AiEITE AR kT ET
http://www.naro.affrc.go.jp/nfri/introduction/chart/0507/index.html

GM maize screening assay
[PESSTNOS) __
- L lr:'—-_-
E P T

Experimantal control assay

(SSIBIPT)
Step 1 Step 2 Step 3 Step4
Preparation Sample grinding Qualitative GM positive/negative
of groups and cell lysis  real-time PCR assays determination

Bl o~ 2ol e e iRlf &H A [4]
B 5 kiR E R FE ¢ Journal of Agricultural and Food Chemistry #7 7 4 F
http://pubs.acs.org/doi/abs/10.1021/jf200212v
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EWE LSRR T AN SRT %R EERSE 0 KLGMO 7 %

e g~ i > FAAMmEP > AGS RANG & B2 DT %

EEF SR PRI EREEFERZ V- R - BT R
FoUBHRRBIEITCMOKKR T %RT > A FRTF TN LWL

LRIFL A I HRHBT LA e Pk FRE 0 20 AR A
B2y o L6 (R BAKRET GM R % NonGM #£3 »

AR AT SFEF BRI RET RS URIE B

otk
‘?/

~=h
&
=
|4

D ZALAIRBREER Y AELD MR R L
BREGIEE 2AFHB MG DB RFEEY RET S PREER
®¥% > ¥ 3 2 DNAXP-% ~PCR ¥ ey 3 ~ REF M "E M5 40
CEAELZEAS RSB RERF o DAL RS G T
HEEEFHEIFHEOMEFAINFTL o AF GMO & 2 PR OfRE S

’

BEPL Rt T B AR TR E R B 2 RN R 2 DR

Bl

97 2p (2#H=)3973p (2Hhw)
- e sd Au BB F P Aedp A e T o] de 5 FASMAC 2
PRELA LR AR o AW B A 4 A A Zgiiﬁﬁ’%k

47 11 Dr. Sharizah Alimat — % > p A2 } ] E'bt’1 & = Supanut £ 4 -
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o ¥t hpFhbdE+ A AF % T L2257 % ¢ Dr. Sabina Yeasmin -
2 AR TR S - Axde r 2§ d 3t Supanut fr Sabina 3R g B ¥ 0 &
PRGN LR HHE AP 6 p F il f i min
RS F xR E R Rt Ha L AR 92 2p (2 =2)329% 4

P (AT ) PP A 8RAAT

(- ) Real-time PCR array # ip| & 5v 48 Flexid (74~

B LG GNP A AT (TR RS A 0 R p R ER

FAPAS #7574k Flecig #F B & 3% [0] o3& A il s GeM MUA43 »
£33 ¢ 100%3 K4k 0 54 (2015) # 8% 20 p Eyehfk Flrod
BB pliR R AP F VP iR R B @ 45 35S b+ SNOS ¥ g3 -
Bt176 - Bt1l ~ MONS810 » GA21 » NK603 ~ TC1507 ~ MONS863 ~ MIR604 -
MONS88017 r+ 2 (and/or) MONB89034 % & i ek Flezis % f o

ERFFIL D o n B g FA IR S thn 2R E D
7 7% > ¢ * Real-time PCR &R > 2 ch@ At R 24 8 > E R ik e 3 %LJF’K”;E

o5

- %%ﬁ% R N L }40}9%%?’ 2%-=% % ﬁxﬁ?‘(NaOCD/F FLa o
BRI R E o AT BRI o T B

T RL B Sk o b A R R R 4 R AATIRR 0 2% §

Aedh 22 TO%IFF Hcdd > 4 = 2 {5 T2 (7 2 5f DNA e B~ -
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s T e E L g GeM MUA3 end & T 45 & A % 4 50 ml g 4
RELS A By B2 E4F (24 ) Sharizah fr2t f B e > A £ 3] ehd_
Bl # & - #4 >~ 1. 5 DNA & * 5§_QIAGEN DNeasy Plant Maxi & % > § 5
FFORRR AN TR R G > Ao B PFLATEE A LET%RT
P FRF157 e DNA 0 B~Jinfg e g & > 4 TFETIM&UJ»E‘_E’?'J‘ eehdg kT
Sdkom 2FF % E % * hHE QIAGEN DNeasy Plant Mini & H # £ i (7
DNA $6 B~ > f3Fw R ™ %4 p A9 %K TR E gk * QIAGEN
DNeasy Plant Maxi £ %= > 3% 2 H =t F ¢ DNA 3 38 - DNA # B %
* s R-DNARPZHFE S ACARBIER o

91 3P & b i4CHENDNARB R GBI L FR A Y
& % 2l 4 2~ DNA &% &7 DNA k& aupl 2 > & * NanoDrop & » %
kR kP T DNAER » 2 4 B 4 DNA 4 11 ek & j£_183.7 T 266.5
ng/pl # % > Rl Bl B2y 10 & 12 ul 4 4% 0k 0 B 08 R = 20 ng/ul ik
R kit 7 Real-time PCR array =4 ip| o

WA AZEBA 2iGeMMUAS # & R ZERTE Y T 57 7 VR AL
oA & ko IF ) e B g 7 Real-time PCR array version 3 £2 version 7
3 1 %% & & Real-time PCR array # 2% i & B » 78>0 3% B 4% & Real-time
PCRarray s 7 & A% 4 » R FehF R &2 2~ » 7 i > Real-time PCR

array version 3 e B 2 Blw dpfe > ¥ 00w 11 A e &k ook Fleiad &
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F o3 S kR B0 I0 AR A A TG R -5 AT F R I
e 2L Ttz Blo m Real-time PCR array version 7 f] & F® & R 2 Flecid 15 »
TEN A EEAEE R 2 NIRRT -

i% P Real-time PCR array version 3 ik Jg 8| fie > > & %] #-GeM MU43
A-1 -~ GeM MU43 B-1 £ 0.1% MONS810 % 5t 3 fatk ~ 7 DNA %% » B %
£ Universal master mix # & #-k® & > 0.19% MONB810 % % DNA % 77 % %
F ARG 47§ 75 Real-time PCRarray & i enit 4R 2o -3 5 &k ~ DNA
E REANR &k B~ 73 313 (primers) £ ¥ k45 4-( TagMan probe )
e Real-time PCRarray * Jigdz » i * e FWgattifsdpe » L £33 RE 3
iz * ABI7900 T pF PCR & B2 {7 #& 7] - GeM MU43 A-2 ~ GeM MUA43 B-2
ks 4ol bt BpeE o @ % ABI7500 B PCR ik % i 7 kP -

d > Real-time PCR array version 7 ¥ /B 6 B ik & » #7101 ¥ | B R
A-1~A-2-B-1-B-2z Bt ks x> s B 0.1% MON810 2 5+ DNA
TR TR R0 R REANR &R i B A IR A A § TR R
A ch B8 22 version 3 — Ik o % i# Real-time PCR array version 7 sk Jg 4
Pl P9 %3 ¥ - 5 ABI7900 7 pF PCR & B+ & (74P o

% i& 3 % Real-time PCRarray = = % 3 & ¥ pF PCR & B = = & Bl1S >
SR WA E TR EE LT RREHR T ZX L TE R

ek 5 (Baseline) 22 & i@ (Threshold) {5 - 4 47 p% PCR e 3k 5 34
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CFE s de BBl ER

WARR e TR G R st B (B - ) 224 Y Real-time PCR
H g F S R

Amplification Plot

Amplification Plot
1.000 B+
FE 1

1.000

/f\/
L
i

array e sk E % 0 W AP 4o
BTTR oo M Ak d ARGER| N A EaRE TE o

g
\
0
o L1 10 15 0 Cycle 25 30 35 40 45
W= ~ T pF PCR 4 45 o 40 47 2] %) 7 £ W
1 f g B & % > GeM
A0 A3

LA Tl 1

i

= i 5% &~ Real-time PCR array # #] GeM MU43
MU43 A t * 7 3 GA21 ~ MON88017 & MONS810 2 %]z
RRS - GeM MU43 B : # B 2] =_
2 RRS o A Pt & gr B 0748 1 24

| ¥ fic & Ak T2
Y i s

VIR ol = |
Hood AN ;E'Kﬁx*frmﬁ PR
T R A AT
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*100% 2 K s M P R R RI IR B AR AR RRAP L §UP 7

BRI H G ERIEN GM & 45 BT AL

97" 4p (2¥H7)
(=) 2 RBFeRp -
FI* 2ok Feiep” 2 kPpd GFRIAG AT L hg &%

FIR P MiEREREA AT 2K hplorE 2 Rl it o B

DNA > 5# 43 fcf # 8 » o1 R £ e S0 R Rk dpe - e
W ¥ i 7w PCR &R (Bl ) e
A B e A * ABIT900 T p¥ PCR & Bt 7 # R » A FlH& Pl

AL ABBA E s 53 By kiEsr &% (Primer/Probe A) % # B P35S
% TNOS A Flec:d # 78 &4 AL 7] > » Primer/Probe A p 2 e 2 B ¥ KIF 4
FEFRze FAM ¥ sk (5°#) - Primer/Probe B & iRl IPC (FAM 3 &) 2
SSIIb (HEX ¥ 3£ ) IPC % # B pF PCR & B et 34 » midiefa - &
%5 — 5 DNA $ P~eniff 428 7 3 frd| 4 B L7 PCR £ J&>SSIIb 5 2 F
PIREER AT EIRRBIF BT A F 73 2 F DNAS £ ¥ B ek

B2k DNA e IV 8 o 20k iplarid * b Bdd e > [ s
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%] > 22 Real-time PCR array i€ * crggf®l S 5 REF 3 73 F > 8
ErARFERALTEPCRGR S B EFEE LT o
BARLTRPCRGROAFELRE[4] > ~ 47254 A~H % 8
BRADF Y SORKRES F AESEF 2R RP3S 2 TNOS A& FH5 4 >
BrERpE A0 TS REN AR ZIE I g Khen
Excel % # » ki B g 2 ot 4 ¢ 35 GMO et 6] (%) - #5 »
AR E e L F sk g L 20 3F ’%‘J)\ XMl fc 8 ﬁx?éﬁﬁi%]

J )’i‘ r%r}nglg'( 2:901\%11\ /\4- 4;}7’#"—‘),].0,’),].5 /\_\,ég‘)J_

Tﬂ\
%
3

158 5 143%° 95 %N EHERAN > B E AT

’61
o
oy

it 2Kz £ 016%3 513%2 FF o 3 B E o8& Excel £ #0
E o BB L %ikdg ISTA 3 7 Statistical Tools for Seed Testing =7~ 1§J<

filge Seedcalc #2;N[6]m F7gf s PR E P L bR AR o d R TR
Excel 2 e Flecsg T KRBT & A% £ > w2 RAPF 44 ISTA

PenTAlfa s sl % 82 5 enikdy o B L A BHIEP oo i 24k Bleh

Hco HEE e 0B KPR FL0eRPlF 66T B
F R ol o8 7 UREL T Eaest Tent THBEF o
RIE s 10 gk A > vt i o gk A dTE e gAY o d 0

Supanut & 2 o k|2 ¥ = 4 3 532 G iz RIS P iR A

BES RIS RERPC Aol AS TS PR -
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9" 5p (E¥H=)32926p (2#%Hp)

B

9* 7p (&¥-)
EF- P OB PR E G ERPET > T PSR ERR
B EREN OB P LARE ANES AP AT RFOEL TR L

ARAP 4 ey g | LF R R BB S LR

BEFTTFRAR € RFE > FRHRTAL TV P2 T BRI AL
- FREFSHBIBECMOF %M 2 R RGEI EPBFEY F o
LAEE G TR Bk FAKS (pE o
BP0 B akit oY HARd 3R LEFOoF A
dRABLAAPI RGP A AT sk ke R F 2 H D
& g FredfEor F B 0 AT SRS TR PCR % AR IL
AFecg A frf B AT B KH S F R £ TR

P E RS ATREF AN R S o BEE LY AL B

*.5.

B LA TRIE ek R RRE Y AR Y R E KR
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AEEETY AR R S B L RS i BRI 3

APV gAY (Z2) 3 (2) BidE A8 5 1 (2) AFlds

Jan

LAMP ( Loop-mediated isothermal amplification) = /2 2_#&5% > (= ) L 7|z

T 23 E PCR#% > 12 (1) AF%xig+ & # i~ (digital) PCR # i

i

2 WS o A uld GRS A E IR ey AP 5
TEFAFegy & DNA e P~ g2 E 4 e i 4 B 50 ml &
¥ oMe AuEF 1g3rRER (0%-05%- 1% ~5%) ik Fl:zig § &
Fok o @ p AT 22 (Nippon Gene) # & 1 GM quicker £ ‘e 34 B~%
2 DNA-1%A Flicid § 2ok AN f F B F & BRI TP F 27 o
T EDNARBzE > BN 6ul kRl DNAER > T RBF &
NanoDrop ## 4 %k & & - ip] L DNA L & {4 - % 2 2 & 30 pl s

e BBCHGER 5 50ng/ul o B3t 4C RS i % LAMP 22 % # PCR %

97 8p (2¥H-)

4 it 7 LAMP = Blzom o A ¥ — 8 DNA Pos 3 B2 iR (7
T EDNAh# B £ E e 4B 2ml e g d N EF T 20mg £ &
fihok AN 3 F 0.5%AA Fleeid ¥ 204 » p A FASMAC 2 7 2 & 7 DNA

¥ B224) (GenCheck® DNA Extraction Reagent) » 32 3 {4 i 100°C 4x 44 10
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(Z) ATFcid 3 2 LAMP = 22 ¥ %
Loop-mediated isothermal amplification i - LAMP > ¢ < 7 {7+ §s3
AR PR R st 2 5 p A ¥ o 2 (Eiken Chemical Co.,
Ltd) =r#= 5 [7,8] 0 7 BdZif T R R LA P RA TV B &

TRBRA G HATR 0 AL AR G AR KB IR > T RERSRE

=g enp AL T 5 PAT > - isothermal amplification mix ~ 10 & &9
Primermix &2 & F kiR & fsehr RFER A LIS 2 8BEF e > 7 F
@B F g 7 A i34 &k (Black Aand B) > 4 %] & Black A #v » 14
GM quicker £ 236 B~ 2 5 0% ~ 0.5% ~ 1% ~ 5% A Fl:cig § 2 7 DNA > &

Black B 4c » #  0%% 4 & 0.5%:2 GenCheck” DNA 3 B34 B~ :hDNA:

=]
C(J
e
3

iR 8 F BT HER] 0 &  chE_OptiGene Genie® |l ik B 5 & B

]
o

Bor FBA o A H K BB LS £ 87 fZ4d 5 (Annealing Curves )
R = K/T‘ 727 LAMP RS % g 470 B Bies 2 LAMP F B (S
PR PR A 0 8 % 3% F %% (agarosegel) ® AL EBrié o A4y

TARE 0 RAEIR LAMP 2 % J 3 1 ph enfiiv o
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wokd <0 JedpEAPR R wRIDEA S

GM quicker £ ‘236 B~ch§ & DNA > 2 % 7 5 0% ~ 0.5% ~ 1% ~ 5%¢<h3k 7]
it E B0k aﬁ,a?:lé’kTaqMan Universal master mix £2 Primer/Probe mix ;& &
fo = 10 /] g 0 A %l4e » 5 B B 45 L B (copy numbers ) ih % B AR
ABHAZ o FHI(NTC) Ry o hAZ E4F A %3 9634 F i

F i 3 5 7 % 25 ABI7900 T B PCR th B e 7 & #)ecis &

Jan

T e
ATz 2 T8 PCRIEHRS S DA TR A 58 3G 5 - BIG A
AR BT R BIPEATRER ERATE AP E o
& ABI7900 *rpF PCR 4 47 ack8 ¢ 0 j8_0.001 B 4 0 1% 2 013 ik - @?J IS
B EhficE > 7R 0w §F Glic s R AT Y pE ERCE o fﬁ%l
*FIF B E TR B4 41 Excel 242 0 TE AR R B ol o
AL Le AFPE B S 01280 A FeidE 2B B L 02560 @ A

TERE

A
T\J

\’“l\

HANZTEDE R I AT L A AT PCR F R AT
@IACHE (F A S MR B2 BTHAEHPCR £ R e )
RS R EIET CETE ST UL S GESTE S X8

i T AN P Ak A u S 0% ~ 0.66% ~ 1.40%:27 6.44% o

24



97" 10p (&¥w)

FPHRAFE TAT SRR I8 LRk WEH (SR 2 M F RIIF

J

._?\' N

-~

N

AFIRHE  LHF R A PR A AR S HFEE R

all

A
o4

Flicd 2 B RFTFERE T o Hu L AR n s p i
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R IP o (NCSS) S i Kok h Addghy HL A EARE L € /by
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REFLERHEIp IR AT R TR P HiREp A

B Y RAETA T ) AT LT A § 87 A T dp

MRl - AHE L QRS 2Bk S SR LT Y GMO ot E =
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Wi oo AT AT B AT A AR RIS S B p Kg sk R
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P AFEL G P FRBATG AT TRl ok R ELT 5
B W Ep ARFTOF apM EAAE LY o
PEFREIT RO REGRE > L P AFHRER DS
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(7 ) A7z § = &= (digital ) PCR # itz 6 %

T2 AR LA u) e » lici= (digital) PCR Bpsaz o #rig * g
@ = % 1T & #7pEe0 QuantStudio® 3D Digital PCR System: fe ¢ 8 d 4 &
W edn FAP o % kiR A ¢ 45 0% ~ 0.5% ~ 1% ~ 5%k Flitid § B
DNA 12 2 15K b #ieeh 53 FRE s PR - Rk (740 B3 & Rid A e
HAR & 18Ul R &% » Pl & &+ #48 (QuantStudio® 3D Digital PCR
Chip Loader) =1} #&14 p > Digital PCR J 22 B ¢ F i8> 8% € #IR &
RIDZ R F ALY RBRFFIHFOIE S MRS FEILE G E
fedtaA »3b s gREN e RBIRBER > TF £ T RE S P A B D

ABI9700 % B:i& 7 PCR * Ji&5» 7 * 7R 28 + - ABIO700 18 B2 3 7 2k F

e R R o

97 11p (%3 )

R G NER L L S Al Rt R
KFY R BRHAR Y BTk B 2 d e 4 A i 7 Digital PCR e 2%
% A 5 > #-8 5 3% ~ QuantStudio® 3D Digital PCR System ik ® s » 4 -
AN TE AT A G R ARk R A 4TI A A T D e o e

S RIBYR E RGP EFNUSBELHE L R BT Rp
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NARO National Agriculture and Food Research Organization (NARO)

National Food
Research Institute

Roles and responsibilities

In ordar to promote a healithy end rich diet for consumers and to
address the country's food spply issues, the National Food
Research Institute (NFRI) carries out innovative research.
Specifically, NFRI aims to:

1. Develop technology that maximizes the value of food and
agreuftural products.

2. Develop technology that provides a wide variety of safe food.

3. Offer accurate information about food products based on
scientific evidence.

NFRI s the only research organization under the auspices of the
Ministry of Agriculture, Forestry, and Fisheries, which conducts
research specifically in the area of food related science and
technology. The work of NFRI is extensive and includes the
scientific analysis of food and heaith, the development of
techmlogy to ensure the safety of food, and the development of
ion and ies. While
the most NFRI makes every
effort to work on the most relevant topics affecting the country
and to support on-going research projects. NFRI also conducts
diverse research in relation to agricultural products, ranging from
the distribution and processing stages to the cooking and eating
stages of the food chain.

Major research subjects

@ Studying the three functions of agricultural products and foods:
nutitional function, palatability and biological function, and the
development of technology for their effective utilization.

@ Development of technology to ensure the safety and credibil-
ity of agricultural products and foods.

@D of and
with an aim to conserve and improve the qualities and func-
tionalities of agricultural products.

In eddition to basic research and development of advanced
technologies, NFRI camies out research that meets the
rapidly changing needs of society.

Through the channels of the food industry as well as the agricul-
ture, forestry, and fisheries industry, the research results
obtained at NFRI have contributed to building a technical
system to support a healthy and rich diet for consumers, and to
secure a safe and stable food supply.

History -

1934 : Estabished as the Rice Utiization Research Institute under the Agricu-
WEMG'MHWOY%MFMB!&VMME\T&W

1944 : the Office of Food Admif 3

1947 : Reorganized as the Food Research Institute.

1972 : Reorganized as the Natioral Food Research Institute.

1979 : Moved to Tsukuba Sciencs Gity from Tokyo.

2001 : Al National
Food Research Institute.
2006 : M«gmmmmwmmmmmw National
Food Reseerch Or

To aim for the that to and imp of heaith in super-
aging society, we are working on evaluation and elucidation of three food functions including
nutritional function, quality and sensory and heaith. function.

# Development and standardization of an analytical method for funcional compounds in food.
and analysis of food functionality using rhnngmomles
oauwmofmaaabnninmmm and food

lipids and

OSumlnqmdavahnﬂon anti-allergic or Hestyle disaases related compounds in food and analysis for their
¥ Elucidation of the mmwmmmmmmwmwemuwmummmm such as mo-
lecular

methods.
 Texture evaluation by means of natmmamal ‘measurement, sensory evaluation and human physiological measure-
functional of food.

ment and elucidation of relation between physical and properties of
a Texture by measure-
dant capacities of agricultural pmmm ments of humans.
. h Food texture greatly contributes to palatability
in X and dit p-vvur(wn isani h topic.

wdmmmwmmsmmmmwwm

&2 e
‘axtraction N gg ' . ' 200, I
1

s .Amn

Change durng
oral processing

meaq
qwmm :msuwc- ma -\m

coanng-m €asa n |(“Eating |mmmmm
ﬁlhpwkn eating || metnods

The newly developed method

onabl rome

e Key technology for new food mlopmonl
agricultural precucts. in aging society with fewer

4> Food Safety Division

We are
We are also
pounds using instrumental analyses.

for quality
structure idati

safety, and labeling of food.
and state analysis of food related com-

#Study of sampling strategy, method validation, and statistical dat: for of  of analytical
values and supply of reference materials and proficiency testing for quality control of analysis.
@ Analyses of structure and molecular interaction of compounds related to agriculture and food by instrumental analy-
sel suchas mms spectrometry (MS) and nuclear magnetic resonance (NMR) spectroscopy.
analytical methods for food components and BMN‘OE‘I hlzm!s in food,

®Development of teahniaue for detection of genaticall modfisd (GM) agricutural products and distribution of thelr
certified reference material.

An Artificial Receptor Recog- z
nizing Amino Acids in Water. 53

Poory water-soluble scandium £, F “7
wfweswlhbolhuwlsamdic,

for the
Origins of Blanched and Salted Wakame Sea-
‘weed by Elemental and light Element Isotopic

and nitrogen and the compostion of inorganic

of agricutural products. By using this techniqus,
the wakama grown at Nanuto, Japan, was correctly
predicted, even after it was blanched and salted.

as artficial receptors, One of the & x
bas)

ST o 13 A Covm o s

+ oo

To ensure food safety, we are working on to reduce ical and
biological hazards from farm to table.

# Davelopment of control technology for foodbome pathogens from farm to table.

# Development of rapld detection methads for

and toxic el methods.
@ Development o1 dcl-eﬁcn and control technology for insect pests and the elucidation of their plvyaﬂloqy and ecology.
gy for iadiated food.
ohhe dymmles of in food and cooking.

Technology for rapid simultaneous detection of mul-  Distribution of radicactive cesium in the milling of wheat
tiple in noodiles.

mimmdheoooldmaludm

For each pathogen, this method could detect three food-
brone pathogens such as O157 within one day, whereas
more than five to seven days are required to detect the
pamogsn by conventional culture methods.

Assuming the radicacthve sl of wheat grain before
miling to be 100%, mewmmnms ind 10 be reduced to about
40% and 8% in the wheat flour and the boiled noodies, respecti
‘Therefors, when the radioactive cesium conceniration of

sy
Tt
e i

Impaction: One day
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Foad Resource Division studies on clarification of quality of food materials and components,
of their for in food value leading to demand ex-
p.nslon of agricultural products.

#Clarification of structure, property and
opment of evaluation methods.

protein, lipid and devel-

of methods for of rice to rice bread and so on, and development of identification technology
of rice cultivars.
of i ies of bi to bioethanol
of basic for the f novel food by ion of food
Development of bread made from wheat flour and
cooked rice. produce
u

whestbour  whestfiowrand - wheat fourand

Dovelopment of gluten-free rice bread with glutathione.

Analysis of metabolic
conversion of dietary
carotenoids.
Metabolic conversion of
lutein in mouse liver.




Food Engineering Division

Based on a food ing appt new food being studied as unit operations
by the p the system, and incorporating cutting-edge technologies
such as and IT i y). Some are using

our research and have already contributed to your daily life through safe and high quality foods.

C of ies for and and its
D ‘ ' i {vibraton), etc.,
for food, and q ality

4 Dx of food such as separation, Aqua-gas® lsuperheated steam with hot water
dropiets) heating, and hi i i high quallty foods, Process analys i
of for i igh D d ofin
gastric digestion model for focds.

 Development 9! pasteurization by high electric field AC and radio frequency flash heating. Development of micro-

chann for
odoﬂoodmoﬁalayalnna]dnﬂmandmlwﬁcaﬁm.
Vapor

of ads ed i ¥ y-prodi from agro and food industry.

Tools for developing an advanced Tools for developing
food distribution system processing technologles

Transpart amusaton by g 3 e e
ocheen Fusl Pradction using

it o i e qekty @ Evebssion of gy, chanes, @ NenCaraiyto Suparhested Methandl Vigor
Btiele Matd

D of analysis, and 1! for high quality
and and tion and

ty light signal data.
I ‘and function using scanning probe mi-

quality analysis L
of an analyti to observe
croscope and a new bio-tool to detect targets in biological material.
- Development of a pradictive mocel for microorganism growth and death in food and its database. Development of
i LCA and

the evaluation tool of load of food by
of On-Line Food Y for addition to i bout and
foods and jas to research to the public.

Sedimensional data ]

Excitation = Serem
Enmission wavength /. Wavelangsh R Py

e |
i bread dough] f—

Shwading o Ll Red=Protsin, Gresn=Starch, Black=All bubbe Zon —

Technclogy that enabiies integration of a hugs amousnt of flioresoence spact:a

stsstical processing R —————

Organization

Research Program "Food Functions,;
Project Manager - Director BD'&“

Fn

i Lborstory

abersitey Technolopy
Lasoratary

®Serory and Cogritee woratary .

gFood Physcs Laborstory and Promotions Section

oo

Laberaicey @+{eid of Cooperation

eLpd Labaratery ‘and Cocrdinstion Seetion

Functionaity Evaluation Laboralory MFood Function Research Centar (vetual center), Chie © Director of

- Physkiogkal Evakiation Laboratory
‘Sensory ervd Cognitve Food Scince Laboratory

' Food Physics Laksoratory
Research Program Fo
Food Safety Divssan ‘Projact Manager: Director Ganeral
Din

Laborator

Nendestructive Evakiation Laboratory Lo
Labe
p ;p.“&.n."?“..‘il. ceatory ‘®Haac of Planrirg.
'— GMO Analytical Evaluation Laboratory Labocatory ‘®Haad of nformation and Pubic
.mﬂﬁtw\“rm .Mﬁaﬂmhn
T " o
|~ Research Leader Lakeeateny
|- Cereal Science and Utiization Laboratory .LﬂmwmmthMm {virtual center),
ook ‘Distor o Faod Sefaty Divsion Pk
|- Protain Laboratory Director of Analytical Science Dvision
— Lipid Laboratory
g F00d Enginuering Division Research Program Value-Added Products and Processes,
Rasearch Laader =
Manager: Director General
Food Processing Laboratory Diir
“Distrbouton Engireerng
iotechnokogy Laberatory ‘®Sansory and Cognits Food ooy
o tion Enginesring Sciance Laboratory :F‘Od Packaging Laboratory
‘#Radistion and Food Science & Advanoad Food Technoiogy
‘#Focd Laboratory ®Research Leader of Applied
®Facd Analysis Laboratary Micrabiclogy Division
®hiazs Analysis Laboratery @Voust Lancrasory
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‘®Ressarch Leader of Food ‘®Enzyme Laboralory
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For the improvement of the utilization technology on food-brewing microorganisms and enzymes useful
in the food we study of the of yeasts, natto-forming bacilli, and koji mold
(Aspergillus oryzae), search for new useful strains and enzymes, and their evaluation and utilization.

baker's yeast, and i

the yeast for bioethanol production.
S
son of a gy for fe
 Development of the technology for the evakuation y
Post-genome analysis of kojl i Public ion of a baker’s yeast gene database.

The useful enzymes which were not known until now are found
one after another using the kojl moid genome information. The  a database to help the study on yeasts, It can be helpful for all the
resaarchers

development and novel utilization of additional superior abilities widely from fundamental research to application or
of koji mold can be expected. ‘companies,
Fermentad 10008 With  Dugracton o prctan by proteases ¥om A aryzse DGBY "m_,‘_;a
orimes @-—— % ’Twmo of tast Detabase for Gane Punction and Exsression of Sekar’s Yaasts
ey -
pou e tnmin acds, peptidus)
= e i sir<irying high .. frecte-thaw
[ | s comers mmctarty - |
firozan dough}

We have 3 lot of data regarding genes that may be involved in

2] gerome-wide scroening of Secchromyver cavevisise GekeSon mulart

m Food Biotechnology Division

We are working on basic research to reveal, to utilize, and to i

utilization of and food by high such as
their ther
te L proteins.
licrobial functions, X of new mi
for app
Structure function analysis of to-
B arabinopyranosidase. mated synthesis of oligosaccharides.
A new enzyme named f-L- ara- We have devel-
was discov- oped a method
esed. The enzyme is Invoived In Jxbos d =
the degradation of exudate gums synthesis of oli- 7
and is expected to by
i properties Kindsofs
of the ies of the | one mono-
o saccharide donors
core-structural di after another, We have syntheszed
oligosaccharide produced in kg-scale by our ide successuly by using this method.
novel enzymatic method. Hyperproduction of a blue-pigmented antibiotic by certain drug re-
Wehave revealed thatbifidobac- > sistant mutants of a soil bacterium.
1ol gocunle e sy bo - “\ Wehavedsmorstrated thatintro-
‘erate the particular disaccharide ductionofcertsindrug-resisiance
that acts ad thé Btk okor mutations that aher ribosomal h
from human milk oligosaccha- functions is effective for improve-
rides. We have also developed ‘ment of bacterial capabiites. Our
& practical enzymatic method to Spoach Cpens up e dvanogs, WIPR Pk sc Thosrpton Gerarcin
produce the disaccharide. for efficient strain improvement, mutant mutant mutant

Tsukuba Center - NFRI
Tsukuba shuttie bus service, 15 min or TAXI.

Tokyo-Akihabara-Tsukuba

Tokyo- Akihabara , JA Line, 5 min

Akihabara-Tsukuba, Tsukuba Express Line,
55 min

Ibaraki Pref

min or TAXI.

For more information, please see “Access to NARO” on the following website.
http://www.naro.affrc.go.jp/english/

Collaborators with NFRI

Ho Organization and Uni HD ic O and Universities
* University of Dhaka (the People’s Republic of Bangladesh) * National Institute of Health and Nutrition
+ China Agricultural University (the People's Republic * National Institute of Advanced Industrial Science and Technology
of China) « Food and Agricultural Materials Inspection Center
* Institute of Agro-Food Science & Technology, Chi- * Japan for Techno-innovation in Agri 3
nese Academy of Agricultural Sciences (the People’s Forestry and Fisheries
Republic of China) + Ibaraki University
« Central Food Technological Research Institute (the * Ochanomizu University
Republic of India) - Shizuoka University
* Korea Food Research Institute (the Republic of Korea) * Seitoku University
* Kasetsart University (the Kingdom of Thalland) * University of Tsukuba
- National Food Institute (the Kingdom of Thailand) + The University of Tokyo
+ Rajamangala University of Technology (the Kingdom - Tokyo University of Agriculture
of Th + Tokyo University of Agriculture and Technology
» United States Department of Agriculture (United « Tokyo University of Science
States of America) + Tohoku University
+ United Nations University * The University of Tokushima
armanged in aiphabetical order of the country arranged in the order of the Japanese syllsbery
NER/ National Food Research Institute (NFRI),
/ CU National and Food o] (NARO)
Address : 2-1-12 Kannondal, Tsukuba, Ibaraki 305-8642, Japan
TEL : +81-29-838-7971 FAX: E-mail : www-nfri@naro.affrc.go.jp
URL : http: naro.affrc.go.j A



Regulatory and Analysis of
Genetically Modified Food in Taiwan

Yu-Chih Chen Ph.D.
M5 & (Oliver)

Associate Researcher
Section of Food Biology
&N Division of Research and Analysis

1 '-'j -
¥pa FDA, MOHW, Taiwan
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610 Outlines
Global GM crop status

Administration of GM Food in Taiwan

Legislation of GM Food in Taiwan
Surveillance for labeling on GM Foods

GMO Detection Technology Performance

6l\0

Background

Global GM crop status
PLYEDITQONR

Global GM crop in 2014

-_—
Biotech Maga Countries
Ly 50,000 hectares {125,000 acres), or more

%
Americas
4

e
Increase over 2013 = Bt

6i0 Specifics of GM Crop

610

Administration of GM Food
in Taiwan
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G‘ o Administration of Genetically Modified

AFREERHTR
The Primary principle of Gene
Recombination Experiments
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Definition of Genetically Modified Food
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G‘ O What is Genetically Modified

In Act Governing Food Safety and Sanitation

Avrticle 3:

The term “genetic modification” shall mean the transferring
of genetic materials or implant of live cells or organisms via
genetic engineering, molecular biotechnology, or other related
technologies to produce genetic recombination, exogenous
genetic characteristics, or to suppress certain genes of the
recipient. However, this does not include traditional breeding
methods or techniques such as the merging, hybridization,
mutation, in-vitro fertilization, somaclonal variation, and
chromosome doubling of plants of the same species and
protoplasts.
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61 O History of GM Food Act in Taiwan

2001/2/22 DOH Bulletin
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Registration Requirement for Genetically Modified
Soybean and Genetically Modified Corn
(DOH Food No. 0900011745)

Labeling Requirements for Food Containing
Ingredient of Genetically Modified Soybean or

Genetically Modified Corn
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(DOH Food No. 0900011746)
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6 O Labeling Requirements for GM Food
| (2001~2015)

1. Voluntary Labeling (2001~)
2. Effective dates for mandatory labeling :
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Presidential Decree  No. 10300017801  Amended Date: 2014/2/5
Definition the term of “genetic modification”
(Article 3, No.11)
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Establishment of the food risk assessment advisory
committee
Advisory Committee in Genetically Modified Foods
(Article 4)

Genetically modified food raw materials:
Health Risk Assessment

Registration Permit

(Article 21)

Act Governing
Food Safety and Sanitation
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Presidential Decree  No. 10300017801  Amended Date: 2014/2/5

Genetically Modified Food Labeling:

(Containing genetically modified food raw materials)

® The container or external packaging of
food and food raw materials
(Article 22)

® The container or external packaging of
food additives and their raw materials
(Article 24)

® Specific food products supplied & specific
bulk food vendors at food vending locations
(Article 25)

Act Governing
Food Safety and Sanitation

No. 10300017801
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Presidential Decree Amended Date: 2014/2/5

Genetically Modified Food Tracing/Tracking:

® Importers of genetically modified food raw materials
shall establish a traceability system for tracing the
source and tracking the flow (Article 9 and 21)

® Shall be in accordance with the customs commodity code
and classification when importing genetically modified
food raw materials (Article 30)

® The food businesses shall retain the related records,
documents, electronic files, or database of imported
genetically modified food raw materials mentioned in
the preceding paragraph for 5 years (Article 32)
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GM Food Labeling in Taiwan
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GM Food Labeling in Taiwan
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2001/2/22 DOH Bulletin
Labeling Requirements for Food Containing
Ingredient of Genetically Modified Soybean or
Genetically Modified Corn
(DOH Food No. 0900011746)
Prepackaged foods
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(2003/1/1~2015/12/30) (2015/12/31~)

New Labeling Requirements for
GM Foods (2015/7/1~)
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Effective
Bulk Foods | Vendors s
Date .
Agricultural form Have Business 2015/7/1 0,
Registration l 3% 5%
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GM Food Labeling in Taiwan
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GI iO Most Issues in GM Food Labeling

Incorrect labeling

Without labeling non-
compliance
Misleading labeling
Not exactly correct labeling } i’&?.?&‘%ﬁéi
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Label: Soybean (Non-GM)

g esena
GM
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Label: Soybean
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MO Vvisicacing labeling

Label: NON-GMO raisin
Non-GM pineapple

AV ot exactly correct labeling

Label: Soybean (Non-Gene)
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G‘ O GM Food Labeling Surveillance in 2014
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Taiwan Border Inspection of
Genetically Modified Food Raw Materials

PLY5ON T QOH

Genetically Modified Food Raw Materials
Customs Commodity Code

G0

CCC code import

Regulation

Description of Goods
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) IS SETEL RS
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11022000100 | fFlecit 1 # 4 Foz
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1102.20.00.20-7 N modified mai: flour Fo2
1103.13.00.10-7 FEREE R AT 2o 2 e FO1
AR AL T 2 H e
1103.13.00.20-5 Groats and meal of genetically modified corn (maize) R
1104.23.0010-4 | i 4e 1 2 f Flicid 24 Fo1
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1104.23.00.20-2 Other worked non-genetically modified maize (corn) Fo
1201.90.00.91-6 | # ¥ A Fsit 5 0 4 L7 A Fo1
¥ Hu A KTt 5 0 2 %R
1201.90.00.92-5 Other i modified whether or not broken (e
120810.00.10-4 | AFscig 2 (F2) £ ok Fo
AATREAE (FE) B2 i
1208.10.00.20-2 Flours anxrf meals & non-genetically modified soya beans For =
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Imported GM food
materials monitoring
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6[ O Imported GM food materials monitoring
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TFDA GMO Detection
Technology Performance
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USDA-GIPSA Proficiency Programs
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Proficiency Testing participants | SUbMitresults | Submit qualtative | Submit quantiaive S“b'““uqa‘l‘:;‘l“!‘:""e‘g
progeam event aricipant paricpants  fesuls prticipants|resuls pariciants | res, s prticipants
events 18 = =
events 26 = =
events. 31 - -
events 35 — —
events 58 26 5
events 58 ) 7 31
events 59 52 3
events 76 67 9
events 50 50 4
events 69 60 2
events 60 60 25 I
events 50 50
events 56 56
events 57 57
200704, events So] 52
2007.10. events 52 )
200804 events 47 63 1
2008.11 events 53 53 i
200905 events 55 a2 T
2009.11 events 51 43 5
201004 events ] 58 ER 7
2010. events 62 57 6
201104 | 16events 6] 65 T
2011. events 69 65
2012. events 60 54 =
2013 events 79 69 =
2014 events (l4+4) 77 69 b
2015 events
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Illegal GM Crop issues
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Development of GM Detection
in New Platforms
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G‘ o Development of GM Detection
in New Platforms

i - Qualitative
Real-time PCR
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QuantStudio 12K (2016 later)

6110
thanks fo

1ttention

40




	陳育志出國報告v6 Kitta mod final
	20150901 NFRI TFDA Oliver v1 for出國報告



