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Recently completed sorption studies with technical grade 

chlordane vapors and wheat flour and polished r i ce  (1) prompted a 

sequential study of the effect of the cooking process  on the retention and/  

or removal  of res idues  of this pesticide f rom the t reated commodities.  

Two cooked products were prepared  in the form of edible foodstuffs, i . e . ,  

cookie formulations were  prepared  f rom the contaminated flour and 

baked; the r i ce  was mixed with water and boiled. The cooked products 

were analyzed for chlordane res idues .  

Procedure.  The flour and r i ce  used in this work had been exposed 

to chlordane vapors over a period of 90 days as previously described (1). 

The formula for each cookie consisted of 10 g flour,  6 g granulated cane 

sugar, 3 g oleomargarine,  and 4 ml distilled water.  Each mixed cookie 

batter  was placed on a baking tin and baked in an air  oven at 180~ for 

30 minutes. Ten-gram r ice  samples were washed three t imes with 20 ml 

portions of distilled water,  to remove the glucose-talc  coating. The wash 
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w a t e r  was  r e t a i n e d  for  subsequent  ch lordane  ana lys i s .  Each  washed  

r i c e  s a m p l e  was  boi led with  15 ml  d is t i l l ed  w a t e r  for  15 minu tes .  

Uni formi ty  in cooking the r i c e  s a m p l e s  was  a c c o m p l i s h e d  by m e a n s  of a 

Nat ional  R i c e - o - M a t  cooker  (Matsushl ta  E l e c t r i c  - Osaka ,  Japan). 

Chlordane r e s i d u e s  w e r e  i so l a t ed  f r o m  the baked  cookies  by the 

p r o c e d u r e s  of Mills  (2) and Johnson (3), and f r o m  the cooked r i c e  by the 

p r o c e d u r e  of Mills  e t  al .  (4). The chlordane  r e s i d u e s  in the r i c e  w a t e r  

wash ings  w e r e  e x t r a c t e d  in a s e p a r a t o r y  funnel wi th  Nanograde  hexane;  

the hexane e x t r a c t s  w e r e  f i l t e r ed  through a plug of anhydrous  sodium 

sul fa te  and made  to a su i table  vo lume  for  ana ly s i s .  Res idue  a n a l y s e s  

w e r e  d e t e r m i n e d  by gas  c h r o m a t o g r a p h y  as  p r ev ious ly  d e s c r i b e d  (5). 

Resu l t s  and Discuss ion .  The amounts  of ch lo rdane  r e s i d u e s  found 

in the baked  wheat  f lour  cookies ,  the boi led r i c e ,  and the r i c e  wa t e r  

wash ings  a r e  g iven in T a b l e s  1 and 2. The cooking p r o c e s s  did not 

r e m o v e  al l  of the r e s i d u e .  The  amounts  r e m o v e d  f r o m  the wheat  f lour  

(cookies)  v a r i e d  f r o m  33~ to 73~ with a m e a n  value of 53~.  The washing  

p r o c e s s  r e m o v e d  about  6~c of the r e s i d u e  f r o m  the r i c e ;  r e s i d u e  r e m o v e d  

by boi l ing the r i c e  wi th  wa t e r  v a r i e d  f r o m  58~ to 79~ with a mean  value 

of 67~o Combined  washing  and cooking e f fec t s  on r i c e  r e m o v e d  an 

a v e r a g e  amount  of about 73~ of the chlordane  r e s i d u e .  

The qual i ta t ive  p a t t e r n s  of the gas  c h r o m a t o g r a p h  cu rves  of the 

ch lordane  r e s i d u e s  obtained f r o m  the cooked p roduc t s  and the r i c e  

w a t e r  wash ings  w e r e  s i m i l a r  to the p a t t e r n  of the chlordane  r e s i d u e s  
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observed in the contaminated commodities pr ior  to cooking; no formation 

of 1-hydroxychlordene or heptachlor epoxide f rom the heptachlor 

component of the chlordane was detectable. 

The less efficient removal  of chlordane f rom the cookies during 

the baking process  compared to that of boiling r i ce  is not readi ly  

explainable. It was presupposed that the large shallow surface of the 

cookie batter coupled with the high temperature  dry heat for 30 minutes 

would effectively remove  most,  if not all, of the chlordane res idue.  

Contrariwise,  more  of the chlordane residue was removed f rom the r ice ,  

which was cooked under enclosed steam tempera ture  conditions. The 

more complex matr ix  of the cookie formulation (i. e . ,  the gluten s t ructure  

of the flour dough and higher fat content) may have been instrumental  in 

retaining almost 50~ of the chlordane res idue.  
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TABLE I 

Effect of baking on the removal  of chlordane res idues  f rom wheat flour 

Sample Chlordane content of: Chlordane removed during 
baking process 

No.I- / Flour 2/ Cookie 2/ jag ~o Average 
,ug .,u.g 70. 

1 

7 

21 

30 

40 

50 

60 

90 

4 2 
3 2 

24 14 
21 7 

78 50 

68 25 

95 59 
104 58 

97 38 
95 38 

184 74 
181 49 

311 115 
196 99 

2 50 
1 33 42 

10 42 
14 67 55 

28 36 36 

43 63 63 

36 38 
46 44 41 

59 61 
57 60 61 

110 60 
132 73 67 

196 63 
97 50 57 

Mean 53 

_I/ The sample no. also r e f e r s  to the number of days the wheat flour 
samples had been exposed to chlordane vapors; see text. 

2 /  Flour (I0 grams)  equivalent to amount of flour in cookie. 
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