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(5)  Analyt ica l  method for  a ldr in ,  endr in  and die ldr in  

1 .  Equipment  

A gas  chromatograph wi th  an  e lec t ron capture  detector  (GC-ECD) and 

a  gas  chromatograph-mass  spect rometer  are  used.  

2 .  Reagents /Test  solut ions  

In  addi t ion to  the  reagents  and tes t  solut ions l i s ted  below,  those  l i s ted  

in  Sect ion C Reagents /Test  Solut ions ,  Etc . ,  Par t  I I  Food addi t ives  a re  

used.  

Reagents  des ignated as  “specia l  grade” in  th is  sect ion must  meet  the  

requirements  for  “specia l  grade”  speci f ied in  the  Japan Industr ia l  

Standards  for  the  reagents .  

Acetoni t r i le :  Three  hundred ml  of  acetoni t r i le  i s  concentra ted us ing a  

ro tary  vacuum evaporator.  After  removing the  acetoni t r i le ,  the 

res idue is  d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the  d issolved 

res idue is  in jected in to  the  GC-ECD for  analys is ,  when the  heights  of  

peaks  for  compounds other  than n-hexane on the  gas  chromatogram 

should  be  the  same as  or  lower  than the  peak for  gamma-BHC at  

2x10 - 11 g .  

Acetone:  Three  hundred ml  of  acetone is  concentra ted us ing a  ro tary  

vacuum evaporator.  After  removing the acetone,  the  res idue is  

d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the  d issolved res idue is  

in jected in to  the  GC-ECD for  analysis ,  when the heights  of  peaks  for  

compounds other  than n-hexane on the  gas  chromatogram should  be 

the  same as  or  lower  than the  peak for  gamma-BHC at  2x10- 11 g .  

Ether :  Three  hundred ml  of  d ie thyl  e ther  i s  concentra ted  us ing a  ro tary 

vacuum evaporator.  Af ter  removing the  d iethyl  e ther,  the  res idue is  

d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the  d issolved res idue is  

in jected in to  the  GC-ECD for  analysis ,  when the heights  of  peaks  for  

compounds other  than n-hexane on the  gas  chromatogram should  be 

the  same as  or  lower  than the  peak for  gamma-BHC at  2x10- 11 g .  

Sodium chlor ide:  Sodium chlor ide  (specia l  grade) .  In  cases  where  a  

substance  which in terferes  wi th  analysis  of  an  ingredient  of  the  

agr icul tural  chemical  product  concerned is  conta ined,  i t  should  be 

r insed out  wi th  a  solvent  such as n-hexane.  

Synthet ic  magnesium s i l ica te  (Flor is i l )  for  column chromatography:  

Flor is i l  (par t ic le  s ize :  150-250 µm) produced for  column 

chromatography is  heated at  130°C for  more  than 12 hours  before  
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be ing a l lowed to  cool  in  a  des iccator.  

Diatomaceous  ear th :  Diatomaceous  ear th  for  chemical  analys is  i s  used.  

n-Hexane:  Three  hundred ml  of  n-hexane is  concentra ted  to  5  ml  using  

a  ro tary vacuum evaporator.  Then,  5  µl  of  the  d issolved res idue is  

in jected in to  the  GC-ECD for  analysis ,  when the heights  of  peaks  for  

compounds other  than n-hexane on the  gas  chromatogram should  be 

the  same as  or  lower  than the  peak for  gamma-BHC at  2x10- 11 g .  

Water :  Dis t i l led  water  i s  used.  In  cases where  a  substance which 

in terferes  wi th  analys is  of  an  ingredient  of  the  agr icul tura l  chemical  

product  concerned is  conta ined,  i t  should  be  r insed out  wi th a  solvent  

such as  n-hexane.  

Sodium sulfa te  (anhydrous) :  Sodium sulfa te  (anhydrous)  (specia l  

grade) .  In  cases  where  a  substance which in terferes  wi th  analys is  of  

an  ingredient  of  the agr icul tura l  chemical  product  concerned is  

conta ined,  i t  should  be  r insed out  wi th  a  solvent  such as  n-hexane.  

3 .  Reference mater ia l   

Aldr in :  This  product  should  consis t  of  97% or  more  a ldr in .  

Mel t ing point :  102-104°C 

Endr in:  This  product  should  consis t  of  98% or  more  endr in .  

Decomposi t ion point :  200°C 

Dieldr in :  This  product  should  consis t  of  98% or  more  die ldr in .  

Mel t ing point :  177-179°C 

4.  Prepara t ion of  tes t  solut ions  

a .  Extract ion methods  

i .  Cereal  gra ins ,  legumes/pulses  and seeds  

Cereal  gra ins ,  legumes/pulses  and seeds  are  crushed so  as  to  pass  

through a s tandard mesh s ieve  (420 µm) before  being weighed to  

prepare  a  10.0-gram sample .  Twenty ml  of  water  i s  added and lef t  to  

s tand for  two hours .  Acetone (100 ml)  i s  added and f inely crushed 

for  three  minutes .  The crushed mixture  i s  f i l tered by suct ion in to a 

ro tary vacuum evaporator  us ing f i l ter  paper  covered wi th a  

one-cent imeter- th ick layer  of  d iatomaceous  ear th .  The res idue on 

the  surface of  the  f i l ter  paper  i s  col lec ted and acetone (50 ml)  i s  

added before  homogeniz ing for  three  minutes.  The above procedure 

i s  repeated and the f i l t ra te  i s  added to  the  ro tary vacuum evaporator  

and concentra ted  to  approximate ly 30 ml  a t  40°C or  lower.  

The concentra ted solut ion is  t ransferred to  a  300-ml  separa t ing 
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funnel  a l ready conta ining 100 ml  of  10% sodium chlor ide  solut ion.  

The eggplant-shaped f lask  of  the  above rotary vacuum evaporator  is  

washed wi th  100 ml  of  n-hexane to  obtain  the  washings ,  which are  

added to  the  separa t ing funnel  above.  The mixture i s  shaken 

vigorously for  f ive  minutes  us ing a  shaker  before  being lef t  to  s tand,  

and then the  n-hexane layer  i s  t ransferred to  a  300-ml  conical  f lask .  

Fif ty  ml  of  n-hexane is  added to  the  aqueous  layer  and,  af ter 

repeat ing the  above procedure ,  the  n-hexane layer  i s  added to  the 

conical  f lask .  An adequate  amount  of  sodium sulfa te  (anhydrous)  i s  

a lso  added to  the  f lask ,  which is  lef t  to  s tand for  15 minutes  and 

shaken f rom t ime to  t ime.  The content  of  the  f lask is  then f i l tered 

in to  a  ro tary  vacuum evaporator.  The conical  f lask  is  then washed 

wi th  20 ml  of  n-hexane to  obta in  the  washings ,  wi th  which the 

res idue on the  surface  of  the  f i l ter  paper  i s  washed twice .  The 

washings  obta ined f rom the  repeated washing are  then added to  the 

rotary  vacuum evaporator,  and the  n-hexane is  removed a t  40°C or  

lower.  

Twenty ml  of  n-hexane is  added to  the  res idue,  which is  t ransferred 

to  a  100-ml  separa t ing  funnel ,  where  40 ml  of  n-hexane-satura ted 

acetoni t r i le  i s  added.  After  shaking the  mixture  vigorously  for  f ive 

minutes  us ing a  shaker,  the  funnel  i s  lef t  to  s tand and the  

acetoni t r i le  layer  i s  t ransferred to  the rotary  vacuum evaporator.  

After  adding n-hexane-sa tura ted  acetoni t r i le  (40 ml)  to  the  n-hexane 

layer,  the  above procedure  is  repeated  twice  and the acetoni t r i le  

layer  i s  a lso  added to  the  rotary  vacuum evaporator  and the 

acetoni t r i le  i s  removed a t  40°C or  lower.  The res idue is  d issolved in  

n-hexane to  make exact ly  5  ml  of  solut ion.  

i i .  Frui t ,  vegetables ,  matcha  

Frui t  and vegetables  are  weighed accurately  to  prepare a  sample  of  

about  one ki logram.  An appropria te  amount  of  measured water  i s  

added to  the  sample ,  i f  required.  After  homogeniz ing,  a  sample 

equivalent  to  20 .0  g  i s  measured out .  

Matcha is  weighed to  prepare  a  5 .00-gram sample ,  to  which 20 ml  of  

water  i s  added and lef t  to  s tand for  two hours .  Then,  100 ml  of  

acetone is  added and the  mixture  is  f inely  crushed for  three  minutes .  

The crushed mixture  is  f i l tered by suct ion in to  a  ro tary  vacuum 

evaporator  us ing f i l ter  paper  covered wi th  a  one-cent imeter- th ick 
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layer  of  d ia tomaceous  ear th .  The res idue removed f rom the  surface  

of  the f i l ter  paper  i s  col lected and 50 ml  of  acetone is  added before  

homogeniz ing for  three  minutes .  The above procedure  is  repeated 

and the  f i l t ra te  i s  added to  the  rotary  vacuum evaporator  and 

concentra ted  to  approximate ly 30 ml  a t  40°C or  lower.  

The concentra ted solut ion is  t ransferred to  a  300-ml  separa t ing 

funnel  a l ready conta ining 100 ml  of  10% sodium chlor ide  solut ion.  

The eggplant-shaped f lask  of  the  above rotary vacuum evaporator  is  

washed wi th  100 ml  of  n-hexane to  obtain  the  washings ,  which are  

added to  the  separa t ing funnel  above.  The mixture i s  shaken 

vigorously for  f ive  minutes  us ing a  shaker  before  being lef t  to  s tand,  

and then the  n-hexane layer  i s  t ransferred to  a  300-ml  conical  f lask .  

Fif ty  ml  of  n-hexane is  added to  the  aqueous  layer  and,  af ter 

repeat ing the  above procedure ,  the  n-hexane layer  i s  added to  the 

conical  f lask .  An adequate  amount  of  sodium sulfa te  (anhydrous)  i s  

a lso  added to  the  f lask ,  which is  lef t  to  s tand for  15 minutes  and 

shaken f rom t ime to  t ime.  The content  of  the  f lask is  then f i l tered 

in to  a  ro tary  vacuum evaporator.  The conical  f lask  is  then washed 

wi th  20 ml  of  n-hexane to  obta in  the  washings ,  wi th  which the 

res idue on the  surface  of  the  f i l ter  paper  i s  washed twice .  The 

washings  obta ined f rom the  repeated washing are  then added to  the 

rotary  vacuum evaporator,  and the  n-hexane is  removed a t  40°C or  

lower.  The res idue is  d issolved in  n-hexane to  make exact ly  10 ml  of  

solut ion.  

i i i .  Teas  ( l imi ted to  unfermented tea)  o ther  than matcha 

A 9 .00-gram sample  soaked in  540 ml  of  water  a t  100°C is  lef t  to  

s tand a t  room temperature  for  f ive  minutes  before  being f i l tered.  

From the  cooled f i l t ra te ,  360 ml  is  t ransferred in to  a  500-ml  conical  

f lask ,  to  which 100 ml  of  acetone and 2 ml  of  sa tura ted lead aceta te  

solut ion are  added.  This  solut ion is  lef t  to  s tand for  one hour  at  

room temperature  before  being f i l tered by suct ion us ing f i l ter  paper  

covered with  a  one-cent imeter- th ick layer  of  d ia tomaceous  ear th .  

The f i l t ra te  i s  t ransferred to  a  1 ,000-ml  separa t ing funnel .  The 

conical  f lask  is  then washed wi th  50 ml  of  acetone to  obta in  the 

washings ,  wi th  which the  res idue on the  surface  of  the  f i l ter  paper  i s  

washed.  The washings  are  added to  the separat ing funnel  above.  

Thir ty  grams of  sodium chlor ide  and 100 ml  of  n-hexane are  a lso  
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added to  the  separa t ing funnel .  The mixture  i s  shaken vigorously for  

f ive  minutes  and lef t  to  s tand.  The n-hexane layer  i s  then t ransferred 

to  a  300-ml  conical  f lask .  One hundred ml  of  n-hexane is  added to  

the  aqueous  layer  and,  af ter  repeat ing the above procedure ,  the 

n-hexane layer  i s  added in  the  conical  f lask .  An adequate  amount  of  

asodium sulfa te  (anhydrous)  i s  a lso  added to  the  f lask ,  which is  lef t  

to  s tand for  15 minutes and shaken f rom t ime to  t ime.  The content  of  

the  f lask  is  then f i l tered in to  a  ro tary  vacuum evaporator.  The 

conical  f lask  is  then washed wi th  20 ml  of  n-hexane to  obta in  the 

washings ,  wi th  which the  res idue on the  surface  of  the  f i l ter  paper  i s  

washed twice .  The washings  obta ined f rom the  repeated  washing are  

then added to  the  rotary  vacuum evaporator,  and the n-hexane is  

removed a t  40°C or  lower.  The res idue is  d issolved in  n-hexane to  

make exact ly  5  ml  of  solut ion.  

b .  Clean-up 

Ten grams of  f lor is i l  for  column chromatography suspended in  

n-hexane is  added into a  chromatograph tube ( inner  diameter :  15  mm 

and length:  300 mm),  over  which approximate ly 5  g  of  sodium sul fa te  

(anhydrous)  i s  fur ther  added.  The n-hexane is  then spi l t  out  unt i l  only  

a  smal l  amount  remains  on the  packing of  the  column,  in to which 2  ml  

of  the  solut ion obtained by the  method descr ibed in  “a .  Extrac t ion 

methods”  is  poured.  Subsequent ly,  200 ml  of  a  mixture  of  e ther  and 

n-hexane (3:17)  i s  a lso  poured in to  the  column.  The e luate  i s  

t ransferred to  a  ro tary vacuum evaporator,and the e ther  and n-hexane 

are  removed a t  40°C or  lower.  The res idue is  d issolved in  n-hexane to  

make exact ly  2  ml  of  solut ion,  which is  used as  the  sample  solut ion.  

5 .  Determinat ion 

a .  Qual i ta t ive  tes ts  

Qual i ta t ive tes ts  are  performed under  the  fol lowing condi t ions .  Test  

resul ts  obta ined under  any of  the  condi t ions  must  be  the  same as  the  

resul ts  obtained in  the  reference mater ia l .  

Tes t ing condi t ions  1  

Column:  A s i l ica te  g lass  capi l lary  column ( inner  d iameter :  0 .25 mm 

and length:  10-30 m) coated with  methyl  s i l icone for  gas  

chromatography to  a  th ickness  of  0 .25 µm is  used.  

Column temperature :  The column temperature  i s  held  a t  50°C for  one  

minute ,  fo l lowed by an  increase  of  25°C every minute  unt i l  reaching 
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175°C,  af ter  which the  temperature  i s  increased by 10°C every 

minute  unt i l  reaching 300°C,  where  i t  i s  held for  f ive  minutes .  

In le t  temperature :  230°C 

Detector :  Should  be  opera ted a t  300°C 

Gas f low ra te :  Hel ium is  used as  the  carr ier  gas .  The f low ra te  should  

be  adjus ted so  that  a ldr in  f lows out  in  approximate ly 10 minutes .  

Tes t ing condi t ions  2  

Column:  A s i l ica te  g lass  capi l lary  column ( inner  d iameter :  0 .25 mm 

and length:  10-30 m) coated  wi th  14% cyanopropylphenyl-methyl  

s i l icone for  gas  chromatography to  a  th ickness  of  0 .25 µm is  used.  

Column temperature :  The column temperature  i s  held  at  80°C for  two 

minutes ,  fo l lowed by an increase  of  30°C every minute  unt i l  

reaching 190°C,  af ter  which the  temperature  i s  increased by 3 .6°C 

every minute  unt i l  reaching 250°C,  where  i t  i s  held  for  e ight  

minutes .  

In le t  temperature :  230°C 

Detector :  Should  be  opera ted a t  300°C 

Gas f low ra te :  Hel ium is  used as  the  carr ier  gas .  The f low ra te  should  

be  adjus ted so  that  a ldr in  f lows out  in  approximate ly 10 minutes .  

b .  Quant i ta t ive  tes ts  

The quant i ty  i s  determined f rom the  tes t  resul ts  obta ined under  the  

condi t ions  descr ibed in  “a .  Qual i ta t ive  tes ts ,”  us ing ei ther  the peak 

height  or  peak area  method.  

c .  Conf i rmat ion tes ts  

Gas  chromatography/mass  spect rometry is  performed under  the  

condi t ions  descr ibed in  “a .  Qual i ta t ive  tes ts .”  Test  resul ts  obta ined 

must  be  the  same as  the  resul ts  obtained in  the reference mater ia l .  

The quant i ty  may be  determined by e i ther  the  peak height  or  peak 

area  method,  i f  required.  

(6)  Captafol  analyt ica l  method 

Should be  performed according to  5  (6) .  

(7)  Quinoxal ine-2-carboxyl ic  ac id  analyt ical  method 

Should be  performed according to  5  (7) .  

(8)  Cyhexat in  analyt ica l  method 

Should be  performed according to  5  (4) .  
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(9)  Daminozide  analyt ica l  method 

Should be  performed according to  5  (13) .  

(10)  Analyt ica l  method for  t r iazophos  and para thion 

1 .  Equipment  

A gas  chromatograph wi th  an  a lkal i  f lame ionizat ion detector,  a  f lame 

photometr ic  detector  ( in ter ference f i l ter  for  phosphorus determinat ion,  

wavelength:  526 nm),  or  a  h ighly-sensi t ive  n i t rogen phosphorus  

detector,  and a  gas  chromatograph-mass  spect rometer  are  used.  

2 .  Reagents /Test  solut ions  

In  addi t ion to  the  reagents  and tes t  solut ions l i s ted  below,  those  l i s ted  

in  Sect ion C Reagents /Test  Solut ions ,  Etc . ,  Par t  I I  Food addi t ives  a re  

used.   

Reagents  des ignated as  “specia l  grade” in  th is  sect ion must  meet  the  

requirements  for  “specia l  grade”  speci f ied in  the  Japan Industr ia l  

Standards  for  the  reagents .  

Acetoni t r i le :  Three  hundred ml  of  acetoni t r i le  i s  concentra ted  using a  

ro tary  vacuum evaporator.  After  removing the  acetoni t r i le ,  the 

res idue is  d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the  d issolved 

res idue is  in jected in to  the  GC-ECD for  analys is ,  when the  heights  of  

peaks  for  compounds other  than n-hexane on the  gas  chromatogram 

should  be  the  same as  or  lower  than the  peak for  gamma-BHC at  

2x10 - 11 g .  

Acetone:  Three  hundred ml  of  acetone is  concentra ted us ing a  rotary 

vacuum evaporator.  After  removing the acetone,  the  res idue is  

d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the  d issolved res idue is  

in jected in to  the  GC-ECD for  analysis ,  when the heights  of  peaks  for  

compounds other  than n-hexane on the  gas  chromatogram should  be 

the  same as  or  lower  than the  peak for  gamma-BHC at  2x10- 11 g .  

Sodium chlor ide:  Sodium chlor ide  (special  grade) .  In  cases  where  a  

substance  which in terferes  wi th  analysis  of  an  ingredient  of  the  

agr icul tural  chemical  product  concerned is  conta ined,  i t  should  be 

r insed out  wi th  a  solvent  such as n-hexane.  

Si l ica  gel  for  column chromatography (par t ic le  s ize:  63-200 µm):  

Si l ica  gel  (par t ic le  s ize :  63-200 µm) produced for  column 

chromatography is  heated at  130°C for  more  than 12 hours  before  

being a l lowed to  cool  in  a  des iccator.   

Dia tomaceous  ear th :  Diatomaceous  ear th  for  chemical  analys is  i s  used.  
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Ethyl  acetate :  Three  hundred ml  of  e thyl  aceta te  i s  concentra ted  us ing 

a  ro tary  vacuum evaporator.  After  removing the  e thyl  aceta te ,  the 

res idue is  d issolved in  5  ml  of  n-hexane.  Then,  5  µl  of  the d issolved 

res idue is  in jected in to  the  GC-ECD for  analys is ,  when the  heights  of  

peaks for  compounds other  than n-hexane on the  gas  chromatogram 

should  be  the  same as  or  lower than the peak for  gamma-BHC at  

2x10 - 11 g .  

n-Hexane:  Three  hundred ml  of  n-hexane is  concentra ted  to  5  ml  using 

a  ro tary vacuum evaporator.  Then,  5  µl  of  the d issolved res idue is  

in jected in to  the  GC-ECD for  analysis ,  when the  heights  of  peaks  for  

compounds other  than n-hexane on the  gas  chromatogram should  be 

the  same as  or  lower  than the  peak for  gamma-BHC at  2x10- 11 g .  

Water :  Dis t i l led  water  i s  used.  In  cases  where  a  substance which 

in terferes  wi th  analysis  of  an  ingredient  of  the  agr icul tura l  chemical  

product  concerned is  conta ined,  i t  should  be  r insed out  wi th  a  solvent  

such as  n-hexane.  

Sodium su lfa te  (anhydrous) :  Sodium sulfa te  (anhydrous)  (special  

grade) .  In  cases  where  a  substance which in terferes  wi th  analys is  of  

an  ingredient  of  the agr icul tura l  chemical  product  concerned is  

conta ined,  i t  should  be  r insed out  wi th  a  solvent  such as  n-hexane.  

3 .  Reference mater ia l   

Tr iazophos:  This  product  should  consis t  of  98% or  more  t r iazophos.  

Mel t ing point :  0-5°C 

Parathion:  This  product  should  consis t  of  97% or  more  para thion.  

Boi l ing  point :  375°C 

4.  Prepara t ion of  tes t  solut ions  

a .  Extract ion methods  

i .  Cereal  gra ins  and legumes/pulses  

Cereal  gra ins  and legumes/pulses  are  crushed so  as  to  pass  through a  

s tandard mesh s ieve  (420 µm) before  being weighed to  prepare  a  

10.0-gram sample .  Twenty ml  of  water  i s  added and lef t  to  s tand for  

two hours .  Acetone (100 ml)  i s  added and f inely crushed for  three  

minutes .  The crushed mixture  is  f i l tered by suct ion in to  a  ro tary  

vacuum evaporator  us ing f i l ter  paper  covered wi th  a  

one-cent imeter- th ick layer  of  d iatomaceous  ear th .  The res idue on 

the  surface of  the  f i l ter  paper  i s  col lec ted and acetone (50 ml)  i s  

added before  homogeniz ing for  three  minutes.  The above procedure 
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i s  repeated ,  and the  f i l t ra te  i s  added to  the  rotary  vacuum evaporator  

and concentra ted  to  approximate ly 30ml  a t  40℃  or  lower.  

The concentra ted solut ion is  t ransferred to  a  300-ml  separa t ing 

funnel  a l ready conta ining 100 ml  of  sa tura ted  sodium chlor ide 

solut ion.  The eggplant-shaped f lask  of  the above rotary vacuum 

evaporator  i s  washed wi th  100 ml  of  a  mixture  of  e thyl  aceta te  and 

n-hexane (1 :4)  to  obta in the washings ,  which are  added to  the 

separa t ing funnel  above.  The mixture  i s  shaken vigorously for  f ive 

minutes  us ing a  shaker  before  being lef t  to  s tand,  and then the  

layers  of  e thyl  acetate  and n-hexane are  t ransferred to  a  300-ml  

conical  f lask .  Fi f ty  ml  of  a  mixture  of  e thyl  aceta te  and n-hexane 

(1:4)  i s  added to  the  aqueous  layer,  and af ter  repeat ing the  above 

procedure ,  the  layers  of  e thyl  aceta te  and n-hexane are  added to  the 

conical  f lask .  An adequate  amount  of  sodium sulfa te  (anhydrous)  i s  

a lso  added to  the  f lask ,  which is  lef t  to  s tand for  15 minutes  and 

shaken f rom t ime to  t ime.  The content  of  the  f lask is  then f i l tered 

in to  a  ro tary  vacuum evaporator.  The conical  f lask  is  then washed 

wi th  20 ml  of  n-hexane to  obta in  the  washings ,  wi th  which the 

res idue on the  surface  of  the  f i l ter  paper  i s  washed twice .  The 

washings  obta ined f rom the  repeated washing are  then added to  the 

rotary  vacuum evaporator,  and the  e thyl  aceta te  and n-hexane are  

removed a t  40°C or  lower.  

Thir ty  ml  of  n-hexane is  added to  the  res idue,  which is  then 

t ransferred to  a  100-ml  separat ing funnel ,  where  30 ml  of  

n-hexane-satura ted  acetoni t r i le  is  added.  After  shaking the  mixture 

v igorously for  f ive  minutes  us ing a  shaker,  the  funnel  i s  lef t  to  s tand 

and the acetoni t r i le  layer  i s  t ransferred to  the  rotary  vacuum 

evaporator.  Af ter  adding n-hexane-satura ted acetoni t r i le  (30 ml)  to  

the  n-hexane layer,  the  above procedure  is  repeated twice .  The 

acetoni t r i le  layer  i s  then added to  the  rotary  vacuum evaporator,  and 

the  acetoni t r i le  i s  removed a t  40°C or  lower.  The res idue is  

d issolved in  5  ml  of  a  mixture  of  acetone and n-hexane (1:1) .  

i i .  Frui t  and vegetables  

Frui t  and vegetables  are  weighed accurately  to  prepare a  sample  of  

about  one ki logram.  An appropria te  amount  of  measured water  i s  

added to  the  sample ,  i f  required.  After  chopping in to  pieces  of  equal  

s ize ,  a  sample  equivalent  to  20.0  g  i s  taken.  
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Then 100 ml  of  acetone is  added before  f inely  crushing for  three  

minutes .  The crushed sample  is  f i l tered by suct ion in to  a  rotary  

vacuum evaporator  us ing f i l ter  paper  covered wi th  a  

one-cent imeter- th ick layer  of  d iatomaceous  ear th .  The res idue on 

the  surface of  the  f i l ter  paper  i s  col lec ted and acetone (50 ml)  i s  

added before  homogeniz ing for  three  minutes.  The above procedure 

i s  repeated and the f i l t ra te  i s  added to  the  ro tary vacuum evaporator  

and concentra ted  to  approximate ly 30 ml  a t  40°C or  lower.  

The concentra ted solut ion is  t ransferred to  a  300-ml  separa t ing 

funnel  a l ready conta ining 100 ml  of  sa tura ted  sodium chlor ide .  The 

eggplant-shaped f lask of  the  above rotary vacuum evaporator  is  

washed wi th  100 ml  of  a  mixture  of  e thyl  aceta te  and n-hexane (1:4)  

to  obtain  the  washings ,  which are  added to  the separat ing funnel  

above.  The mixture  i s  shaken vigorously for  f ive  minutes  us ing a  

shaker  before  being left  to  s tand,  and then the  layers  of  e thyl  aceta te  

and n-hexane are  t ransferred to  a  300-ml  conical  f lask .  Fi f ty  ml  of  a  

mixture  of  e thyl  aceta te  and n-hexane (1:4)  i s  added to  the  aqueous 

layer,  and af ter  repeat ing the  above procedure ,  the  layers  of  e thyl  

aceta te  and n-hexane are  added to  the conical  f lask .  An adequate  

amount  of  sodium sulfa te  (anhydrous)  i s  a lso  added to  the  f lask,  

which is  lef t  to  s tand for  15 minutes  and shaken f rom t ime to  t ime.  

The content  of  the  f lask  is  then f i l tered in to  a  ro tary  vacuum 

evaporator.  The conical  f lask  is  then washed wi th  20 ml  of  n-hexane 

to  obta in  the  washings ,  wi th  which the  res idue on the  surface  of  the  

f i l ter  paper  i s  washed twice.  The washings  obta ined f rom the  

repeated  washing are  then added to  the  rotary  vacuum evaporator,  

and the e thyl  aceta te  and n-hexane a t  40°C or  lower.  The res idue is  

d issolved in  5  ml  of  a  mixture  of  acetone and n-hexane (1:1) .  

b .  Clean-up 

Five  grams of  s i l ica  gel  for  column chromatography (par t ic le  s ize :  

63-200 µm) suspended in  a  mixture  of  acetone and n-hexane (1:1)  i s  

added in to  a  chromatograph tube ( inner  d iameter :  15 mm and length:  

300 mm),  over  which about  5  g  of  sodium sulfa te  (anhydrous)  i s  a lso  

poured in .  Then,  the  mixture  of  acetone and n-hexane (1:1)  i s  spi l t  

out  unt i l  only a  smal l  amount  remains  on the  packing of  the  column.  

The solut ion obtained by the  method descr ibed in  “a .  Extract ion 

methods”  is  poured in to  th is  column.  Then 100 ml  of  a  mixture of  
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ace tone and n-hexane (1:1)  i s  a lso  added.  The e luate  i s  col lec ted  in  a  

ro tary  vacuum evaporator,  and the acetone and n-hexane are  removed 

a t  40°C or  lower.  The res idue is  d issolved in  acetone to  make exact ly  

5  ml  of  solut ion,  which is  used as the  sample  solut ion.  

5 .  Determinat ion 

a .  Qual i ta t ive  tes ts  

Qual i ta t ive tes ts  are  performed under  the  fol lowing condi t ions .  Test  

resul ts  obta ined under  any of  the  condi t ions  must  be  the  same as  the  

resul ts  obtained in  the  reference mater ia l .  

Tes t ing condi t ions  1  

Column:  A s i l ica te  g lass  capi l lary  column ( inner  d iameter :  0 .53 mm 

and length:  10-30 m) coated with  methyl  s i l icone for  gas  

chromatography to  a  th ickness  of  1 .5  µm is  used.  

Column temperature :  The column temperature  i s  held  a t  80°C for  one  

minute ,  fo l lowed by an  increase  of  8°C every minute  unt i l  reaching 

250°C,  where  i t  i s  held for  f ive  minutes .  

In le t  temperature :  230°C 

Detector :  Should  be  opera ted a t  280°C 

Gas f low ra te :  Hel ium is  used as the  carr ier  gas .  The f low rate  should 

be  adjus ted to  the  opt imal  condi t ion.  The f lows of  a i r  and hydrogen  

should  a lso be  adjus ted  to  the  opt imal  condi t ions .  

Tes t ing condi t ions  2  

Column:  A s i l ica te  g lass  capi l lary  column ( inner  d iameter :  0 .32 mm 

and length:  10-30 m) coated  wi th  50% tr i f luoro propyl  methyl  

s i l icone for  gas  chromatography to  a  th ickness  of  0 .25 µm is  used.  

Column temperature :  The column temperature  i s  held  a t  70°C for  one  

minute ,  fo l lowed by an  increase  of  25°C every minute  unt i l  reaching 

125°C,  af ter  which the  temperature  i s  increased by 10°C every 

minute  unt i l  reaching 235°C,  where  i t  i s  held for  12 minutes .  

In le t  temperature :  230°C 

Detector :  Should  be  opera ted a t  280°C 

Gas f low ra te :  Hel ium is  used as  the  carr ier  gas .  The f low ra te  should  

be  adjus ted to  the  opt imal  condi t ion .  The f lows of  a i r  and hydrogen 

should  a lso be  adjus ted  to  the  opt imal  condi t ions .  

b .  Quant i ta t ive  tes ts  

The quant i ty  i s  determined f rom the  tes t  resul ts  obta ined under  the  

condi t ions  descr ibed in  “a .  Qual i ta t ive  tes ts ,”  us ing ei ther  the peak 
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he ight  or  peak area  method.  

c .  Conf i rmat ion tes ts  

Gas  chromatography/mass  spect rometry is  performed under  the  

condi t ions  descr ibed in  “a .  Qual i ta t ive  tes ts .”  Test  resul ts  obta ined 

must  be  the  same as  the  resul ts  obtained in  the reference mater ia l .  

The quant i ty  may be  determined by e i ther  the  peak height  or  peak 

area  method,  i f  required.  

 

7 .  In  addi t ion to  the  substances  s t ipula ted  under  6 ,  ingredients  of  

agr icul tural  chemicals  and other  chemical  substances  l i s ted  in  the  f i rs t  

column of  the  table  in  (1)  must  not  be  conta ined in  foods  a t  levels  

exceeding the  l imi ts  s t ipula ted  in  the  th i rd  column of  the  same table  

according to  the  food categor ies  shown in  the  second column of  the same 

table .  Concerning th is ,  foods  l i s ted  in  the  “foods”  column in  the  table  in  

(2)  shal l  be  tes ted  using the part  l i s ted  in  the  “samples”  column in  the 

table  as  a  sample .  In  addi t ion,  in  the  substances  used as  ingredients  of  

agr icul tural  chemicals  and other  chemical  substances  l i s ted  in  the  f i rs t  

column of  the  table  in  (1) ,  which are  s t ipulated  to  be  “Not  detected”  in  

the  th i rd  column of  the  same table  in  the  foods  l i s ted  in  the  second 

column of  the  same table ,  no  ingredient  of  agricul tura l  chemicals  or  o ther  

chemical  substances  shal l  be detected when these foods  are  tes ted us ing 

the  tes t  methods  s t ipula ted in  (3)  to  (8) .”  

(1)  The maximum res idue l imi ts  of  substances  used as  ingredients  of  

agr icul tural  chemicals  in  foods  (Provis ional  MRLs Lis t )  

(2)  Samples  

Food Sample  mater ia l  

Bar ley and buckwheat  Threshed seeds  

Wheat  and rye  Husked seeds  

Rice  (brown r ice)  Husked seeds  

Corn (maize)  Seeds  wi th  the  husk,  the  s i lk  and 
the  cores  removed 

Other  cereal  gra ins  Threshed seeds  

Peas ,  beans (dry)* ,  broad beans  and 
soybeans  (dry)  

Seeds  wi thout  the  pods  

Peanuts ,  dry With  the  shel ls  removed 




