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INTRODUCTION 

This i s  a t ranscr ipt ion of a taped interview, one of a 

s e r i e s  conducted by Robert G. Porter and Fred L. Lofsvold, 

r e t i r ed  employees of the U. S. Food and Drug Administration. 

The interviews were held with r e t i r ed  F.D.A. employees 

whose recollections may serve t o  enrich the wri t ten record. 

I t  i s  hoped tha t  these narratives of things past  will serve 

as  source material fo r  present and future  researchers; tha t  

the s t o r i e s  of important accomplishments, in te res t ing  events, 

and distinguished leaders will  f ind a place in  t ra ining and 

or ientat ion of new employees, and may be useful to  enhance 

the morale of the organization; and f ina l ly ,  t ha t  they will  

be of value to  Dr. James Harvey Young in  the writ ing of the 

history of the Food and Drug Administration. 

The tapes and t ranscr ipt ions  n i l 1  become a par t  of the  

col lect ion of the National Library of Medicine and copies of 

the t ranscr ipt ions  will  be placed in  the  Library of Emory 

University. 
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CASSETTE NUMBERS 1, and 2 

GENERAL TOPIC OF INTERVIEW: H i s t o r y  o f  t h e  Food and Druq Admin i s t ra t i on  
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INTERVIEWEES 	 -INTERVIEWERS 

Dr. Oral  Lee Kl i n e  	 Fred L. Lo fsvo ld  
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A l l  a r e  r e t i r e d  s c i e n t i s t s  from t h e  Food and Drug Admin i s t ra t i on .  

CASS. SIDE EST.MIN. PAGE SUBJECT 

NO. NO. ON TAPE NO. 


1 A 0 1 	 I n t r o d u c t o r y  Remarks. 

(On the rest o f  sjde A ond 5 minutes  of 

s i d e  B, Dr. K l i n e  discussed t h e  h i s t o r y  

o f  t h e  Vi tamin D i v i s i o n .  He l a t e r  ex- 

panded and rewro te  t h i s .  H i s  paper i s  

a t tached t o  t h i s  t r a n s c r i p t . )  


Bleached f l o u r  t o x i c  t o  dogs. 
A f  1 a t o x i  n Problem: 

Cooperat ion w i t h  U. K. a u t h o r i t i e s .  
FDA a n a l y t i c a l  methods research. 
FDA r o l e  i n  e s t a b l i s h i n g  i d e n t i t y  o f  

a f l  a tox in .  
D i v i s i o n  o f  Mic rob io logy  r o l e  i n  

a f l a t o x i n  work. 



TAPE INDEX SHEET ( PAGE 2 

CASS. S I D E  EST.MIN. PAGE SUBJECT 

NO. NO. ON TAPE NO. 


FDA work on decomposed food, canned salmon. 

Tomato products. 

Frozen and dr ied  eggs. 

Fishery products. 

Bacter ia l  contamination o f  food, botul ism 


i n  canned food. 
Crab meat. 
Staphylococcus poisoning. 
Salmonella i n  food. 
Botulism i n  marine products. 
Detecting f i l t h  i n  foods. 
B a l l i s t i c  i d e n t i f i c a t i o n  o f  drugs. 
Worms i n  tomato products. 
Role o f  laboratory  research i n  FDA. 
End o f  Recording 

"Recall ing Ear ly His tory  .of Vitamin Div is ion"  
by 0. L. K l ine  

1 Ear ly organization and s t a f f  (ca. 1935) 

2 Early ana ly t i ca l  methods. 

6 Research on Vitamin B6. 

7 Vitamin B6 def ic iency case. 


11 Standards and labe l ing  f o r  special d ie ta ry  
foods. 

12 FDA and NRC/NAS. 

Attachment: Curr icu la  v i  tarum. 



T h i s  r e c o r d i n g  i s  b e i n g  made a t  t h e  h e a d q u a r t e r s  o f  t h e  

Food a n d  D r u g  A d m i n i s t r a t i o n  i n  R o c k v i l l e ,  M a r y l a n d  o n  

December  7, 1979.  P r e s e n t  a r e  a g r o u p  o f  r e t i r e d  FDA s c i -  

e n t i s t s  who w i l l  d i s c u s s  some o f  t h e  s c i e n t i f i c  a c h i e v e -

m e n t s  o f  t h e  agency .  Each  o f  t h e  p a r t i c i p a n t s  w i l l  now 

i n t r o d u c e  h i m s e l f .  

0. L. K l i n e :  I s e r v e d  i n  t h e  F o o d  and  D r u g  A d m i n i s t r a t i o n  

i n  t h e  N u t r i t i o n  D i v i s i o n  f o r  s e v e r a l  y e a r s .  

H e n r y  F i s c h b a c h :  C o m p l e t e d  a d o c t o r a t e  i n  c h e m i s t r y  a t  

I n d i a n a  U n i v e r s i t y .  J o i n e d  t h e  F o o d  a n d  D r u g  A d m i n i s t r a -  

t i o n  S e p t e m b e r  25, 1939 .  

E d w i n  L a u g :  I j o i n e d  t h e  Food  a n d  D r u g  A d m i n i s t r a t i o n  i n  

1935 ,  h a v i n g  g r a d u a t e d  f r o m  t h e  U n i v e r s i t y  o f  P e n n s y l v a n i a  

w i t h  a Ph.0. i n  b i o c h e m i s t r y .  

B e r t  Vos :  I came t o  t h e  Food  and  D r u g  A d m i n i s t r a t i o n  i n  

1939,  r e t i r e d  i n  1970. 

R o b e r t  S. Roe: I j o i n e d  t h e  Food  and  D r u g  A d m i n i s t r a t i o n  

i n  t h e  o l d  B u r e a u  o f  C h e m i s t r y  i n  C h i c a g o ,  S e p t e m b e r ,  1925.  

S e r v e d  i n  v a r i o u s  a s s i g n m e n t s  u n t i l  J u l y  1967 .  

Glenn G. Slorum:  I j o i n e d  the F o o d  a n d  D r u g  A d w i n i s t r a -  

t i o n  as  a  J u n i o r  B a c t e r i o l o g i s t  i n  1 9 3 0  a n d  r e t i r e d  as  

D i r e c t o r ,  D i v i s i o n  o f  M i c r o b i o l o g y  a t  t h e  end  o f  1965.  

L. L. Ramsey: I j o i n e d  t h e  Food  and D r u g  A d m i n i s t r a t i o n  

as  a J u n i o r  C h e m i s t  i n  1942 ,  r e t i r e d  i n  1 9 7 3  a s  t h e  



A s s i s t a n t  D i r e c t o r  o f  t h e  O f f i c e  o f  Compl iance  o f  t h e  

Bureau o f  Foods. 

F r e d  L o f s v o l d :  I j o i n e d  t h e  Food and D r u g  A d m i n i s t r a t i o n  

i n  1939  and I am s t i l 1  employed by  t h e  agency. My p r e s e n t  

a s s i g n m e n t  i s  Reg iona  1  D i r e c t o r  o f  t h e  Denver  F i e l d  

O f f i c e .  

L o f s v o l d :  F o r  ij good many y e a r s  t h e  agency has been i n -  

v o l v e d  i n  v i tam: ins and n u t r i t i o n a l  p rob lems.  A s  o f  t h i s  

d a t e  t h e y  a r e  s t i l l  one o f  t h e  b i g  p rograms o f  FDA. Pe r -

haps we s h o u l d  s t a r t  back a way and see j u s t  where w e ' v e  

come f r o m  i n  t h a t  a rea .  D r .  K l i n e  w o u l d  y o u  c a r e  t o  k i c k  

i t  o f f ?  

K l i n e :  Yes I ' d  be g l a d  t o .  ( A t  t h  i s  p o i n t  i n  t h e  r e c o r d -  

i n g  D r .  K l i n e  t a l k e d  about  t h e  work o f  t h e  V i t a m i n  D i v i -  

s i o n .  He l a t e r  a m p l i f i e d  t h e s e  rema r k s  i n  a paper  e n t i t -

l e d  " R e c a l l i n g  E a r l y  H i s t o r y  o f  FDA V i t a m i n  D i v i s i o n "  w h i c h  

i s  a t t a c h e d  t o  t h i s  t r a n s c r i p t . )  

Roe: I d o n ' t  r e c a l l  t h e  e x a c t  y e a r ,  b u t  d u r i n g  t h e  p e r -  

i o d  o f  my ass ignmen t  i n  Los Ange les  (1943 -1952 )  I r e c a l l  

t h a t  a woman t e l e p h o n e d  t h e  o f f i c e  and c o m p l a i n e d  abou t  a 

dog f o o d  t h a t  she s a i d  was c a u s i n g  " r u n n i n g  f i t s n  i n  dogs. 

She c o i n e d  t h e  t t ? r m  vitapepit is"--to d e s i g n a t e  t h e  e f f e c t s  

o f  t h a t  p a r t i c u l a r  dog food.  We d i d  i n v e s t i g a t e .  We f o u n d  

t h a t  t h e  p r o d u c t  was b e i n g  p r e p a r e d  i n  a c l e a n  p l a n t  



u s i n g  s o u n d  r a w  m a t e r i a l s ,  i n c l u d i n g  a good g r a d e  o f  

b l e a c h e d  f l o u r  b u t  t h e  c a l l e r  was p e r s i s t e n t  i n  h e r  com-

p l a i n t .  We w e r e  s l o w  t o  r e s p o n d  b e c a u s e  i t  was p r e s e n t e d  

i n  a way t h a t  w a s n ' t  v e r y  c o n v i n c i n g .  Our  own i n v e s t i g a -

t i o n  d i d  n o t  i n d i c a t e  c a r e l e s s  p r a c t i c e s  o n  t h e  p a r t  o f  t h e  

m a n u f a c t u r e r .  Our i n v e s t i g a t o r  h a p p e n e d  t o  b e  a v e t e r i -

n a r i a n  whose e x p e r i e n c e  h a d  b e e n  t h a t  t h i s  c o n d i t i o n  i n  

d o g s  o c c u r r e d  f r o m  t i m e  t o  t i m e  f r o m  e a t i n g  g a r b a g e  a n d  

o t h e r  q u e s t i o n a b l e  p r o d u c t s .  He was i n c l i n e d  t o  d i s m i s s  

t h e  i d e a  t h a t  t h i s  p r o d u c t  was i n v o l v e d .  However ,  we s e n t  

i n  s a m p l e s  and  a f t e r  some d e l a y  i t  was f o u n d  t h a t  consump-

t i o n  o f  t h e  d o g  f o o d  d i d  c a u s e  " r u n n i n g  f i t s " .  A b o u t  t h e  

t i m e  we s t a r t e d  g e t t i n g  i n t o  i t ,  t h e  s c i e n t i f i c  l i t e r a t u r e  

c o n t a i n e d  a r e p o r t  f r o m  E n g l a n d  i n d i c a t i n g  t h a t  a b l e a c h -

i n g  a g e n t  u s e d  i n  f l o u r  was t h e  c a u s e  o f  t h i s  c o n d i t i o n .  

The u p s h o t  t h e n  was t h a t  we r e e x a m i n e d  o u r  s t a n d a r d s  f o r  

f l o u r .  New h e a r i n g s  w e r e  h e l d  and t h e  f l o u r  s t a n d a r d s  

w e r e  r e v i s e d  t o  d e l e t e  t h e  p a r t i c u l a r  b l e a c h i n g  a g e n t .  

F i s c h b a c h :  T h i s  s o r t  o f  c o n t a m i n a t i o n  o f  a n i m a l  f e e d  

b r i n g s  t o  m i n d  a p r o b l e m  t h a t  i n i t i a l l y  was b r o u g h t  t o  o u r  

a t t e n t i o n  b y  t h e  B r i t  i s h .  A b o u t  1 9 6 0  t h e y  w e r e  c o n f r o n t e d  

w i t h  a s e r i o u s  p r o b l e m .  A b o u t  100 ,000  t u r k e y  p o u l t s  h a d  

b e e n  l o s t  i n  E n g l a n d .  

Sl ocum: 200,000 



F i s c h b a c h :  C o r r e c t  200,000 t u r k e y  p o u l t s  and l a t e r  I b e -

l i e v e  t h e y  e s t i m a t e d  a b o u t  1,100 o r  so c a t t l e  w e r e  l o s t .  

T h i s  i n f o r m a t i o n  was b r o u g h t  t o  us  t h r o u g h  t h e  B r i t i s h  

s c i e n t i f i c  a t t a c h e  h e r e  i n  t h e  U n i t e d  S t a t e s ,  a Dr .  

H i s c o c k s .  He came t o  my o f f i c e  and a r r a n g e d  f o r  a m e e t i n g  

w i t h  a D r  Desmond Raymond f r o m  t h e  T r o p i c a l  P r o d u c t s  

I n s t i t u t e  o f  E n g l a n d  t o  d i s c u s s  t h i s  p r o b l e m .  D r .  Raymond, 

i n d i c a t e d  t h a t  t h e y  had  s t a r t e d  some w o r k  i n  t h e i r  a n i m a l  

1  a b o r a t o r  e s  i n  W e y b r i d g e ,  o u t s i d e  o f  London.  T h e i r  e a r l y  

w o r k  i n d i c a t e d  t h a t  t h e  s o u r c e  o f  t h e  t o x i n  was g r o u n d n u t  

meal  i m p o r t e d  f r o m  B r a z i l  and u s e d  as a p r o t e i n  s u p p l e m e n t  

i n  f e e d .  The B r i t i s h  do n o t  h a v e  a n  a m p l e  a n i m a l  f o o d  

s u p p l y  and i m p o r t  p r o t e i n  f e e d  s u p p l e m e n t s .  P e a n u t  meal  i s  

an i m p o r t a n t  one. 

The t o x i n  was named a f l a t o x i n  a f t e r  t h e  o r g a n i s m  t h a t  

p r o d u c e s  i t ,  A s p e r g i l l u s  f l a v u s .  T h e  T r o p i c a l  P r o d u c t s  

I n s t i t u t e  i n  L o n d o n  had  done  some p r e l i m i n a r y  w o r k  o n  

m e t h o d o l o g y ,  b u t  t h e  known m e t h o d o l o g y  was v e r y  p o o r  a t  

t h a t  p o i n t .  Thsere was d i s c u s s i o n  o f  c o o p e r a t i v e  w o r k  

b e t w e e n  E n g l a n d  and  t h e  U n i t e d  S t a t e s .  

I t h i n k  i t  was l a t e  i n  1961 when Dr .  Raymond came t o  

o u r  o f f i c e s .  B e f o r e  Raymond l e f t  we d i s c u s s e d  t h e  p r o b l e m  

w i t h  t h e  D i r e c t o r  o f  t h e  B u r e a u  o f  B i o l o g i c a l  and P h y s i c a l  

S c i e n c e s ,  Bob Roe. Roe, Slocum, a n d  I w e r e  c o n v i n c e d  t h a t  



a f l a t o x i n  h a d  s e r i o u s  i m p l i c a t i o n s .  One m u s t  remember  t h a t  

t h i s  was a t i m e  when t o t a l  FDA p e r s o n n e l  was a b o u t  900 and  

t h e  b u d g e t  l i t t l e  m o r e  t h a n  $5,000,000.  P o s i t i o n s  w e r e  

s c a r c e .  The f u l l  i m p a c t  o f  t h e  Food  A d d i t i v e  Amendment was 

j u s t  b e g i n n i n g  t o  b e  f e l t  b y  t h e  s c i e n t i f i c  b u r e a u .  Roe 

p r e s e n t e d  s t r o n g  a n d  c o n v i n c i n g  a r g u m e n t s  t o  c o m m i s s i o n e r  

L a r r i c k  f o r  i m m e d i a t e  FDA i n v o l v e m e n t  i n  a f l a t o x i n  work .  

F i v e  a d d i t i o n a l  p o s i t i o n s  w e r e  a s s i g n e d  t o  t h e  D i v i s i o n  o f  

F o o d  b u t  there  was no l a b o r a t o r y  s p a c e  a v a i l a b l e  i n  

W a s h i n g t o n ,  D.C. B o s t o n  D i s t r i c t  h a d  j u s t  moved i n t o  new 

s p a c e  and we a c q u i r e d  a f e w  o f  t h e  o l d  l a b o r a t o r i e s  t h e r e .  

I n  r e t r o s p e c t  i t  i s  r e m a r k a b l e  how q u i c k l y  we became 

o p e r a t i o n a l  i n  t h e  a f l a t o x i n  f i e l d .  

I n  1 9 6 2  D r .  S l o c u m  a n d  I a t t e n d e d  t h e  f i r s t  I n t e r n a -

t i o n a l  C o n g r e s s  o n  Food  S c i e n c e  and T e c h n o l o g y .  We had an 

o p p o r t u n i t y  t o  v i s i t  t h e  T r o p i c a l  P r o d u c t s  I n s t i t u t e  i n  

London .  D r .  H i s c o c k s  was now h e a d i n g  t h e  I n s t i t u t e  and  Dr .  

Raymond was i n  c h a r g e  o f  a f l a t o x i n  m e t h o d o l o g y .  We v i s i t e d  

t h e  W e y b r i d g e  L a b o r a t o r i e s  ( M i n i s t r y  o f  A g r i c u l t u r e )  w h e r e  

c o n s i d e r a b l e  a n i m a l  t o x i c o l o g y  a n d  m i c r o b i o l o g i c a l  w o r k  was 

i n  p r o g r e s s .  The m i c r o b i o l o g i s t s  h a d  f o u n d  t h a t  o n l y  1 0 %  

of  t h e  1 4 7  s t r a i n s  o f  -A .  f l a v u s  t e s t e d  h a d  p r o d u c e d  a f l a -  

t o x i n .  The p h a r m a c o l o g i s t s  and  v e t e r i n a r i a n s  f e l t  t h a t  

a f l a t o x i n  was t o x i c  t o  mos t  w a r m - b l o o d e d  a n i m a l s  e x c e p t  



t h e  sheep.  S i n c e  t h e n  i t  has  b e e n  f o u n d  t h a t  e v e n  sbeep, 

a l t h o u g h  more  r e s i s t a n t ,  f i n a l l y  succumb. They  w e r e  c o n -

v i n c e d  t h a t  a f l a t o x i n  i s  a s t r o n g  h e p a t o c a r c i n o g e n .  We 

came away more  f i r m l y  c o n v i n c e d  t h a t  FDA m u s t  b u i l d  i t s  

e x p e r t i s e  i n  t h e  f i e l d  o f  m y c o t o x i n s  a n d  a f l a t o x i n  in 

p a r t i c u l a r .  

By  1 9 6 4  a f l a t o x i n  was a f f e c t i n g  i n t e r n a t i o n a l  t r a d e  i n  

p e a n u t  mea l  t o  t h e  e x t e n t  t h a t  t h e  I n t e r n a t i o n a l  U n i o n  o f  

P u r e  and A p p l i e d  C h e m i s t r y  ( IUPAC)  i n v i t e d  me t o  c h a i r  t h e  

T r a c e  S u b s t a n c e s  C o m m i s s i o n  u n d e r  i t s  F o o d  S e c t i o n .  Among 

o t h e r  o b l i g a t i o n s  t h e  c o m m i s s i o n  was a s k e d  t o  f o c u s  o n  f o s -

t e r i ng a n d  h a r m o n i z i n g  t h e  d e v e l o p i n g  m e t h o d s  f o r  a f l a t o x i  n  

t o  a v e r t  d i s p u t e s  i n  i n t e r n a t i o n a l  t r a d e .  

I n  t h e  m e a n t i m e  p r o g r e s s  was b e i n g  made i n  t h e  FDA. 

s h o u l d  h a s t e n  t o  s a y  t h a t  t h e  s k i l l s  and  e x p e r t n e s s  t h a t  

h a d  b e e n  d e v e l o p e d  i n  t h e  FDA t o  c o p e  w i t h  p e s t i c i d e  a n d  

a n t i b i o t i c  m e t h o d o l o g y  came t o  t h e  f o r e .  T h e s e  a b i l i t i e s  

p r o v i d e d  t h e  s o l i d  g r o u n d  o n  w h i c h  t o  b u i l d  a d e q u a t e  

m e t h o d o l o g y  f o r  a f l a t o x i n .  By  ' 6 4  o r  ' 6 5  we had b e g u n  t o  

a c q u a i n t  o u r  f i e l d  d i s t r i c t s  w i t h  t h e  m e t h o d o l o g y  f o r  

d e t e r m i n i n g  t h e  a f l a t o x i n s .  T h i s  i n v o l v e d  t h i n  l a y e r  

c h r o m a t o g r a p h y ,  a n o t h e r  v a r i a t i o n  o f  p a p e r  c h r o m a t o g r a p h y  

b u t  a m o r e  p o w e r f u l  t o o l .  W i t h  t h i s  m e t h o d o l o g y  t h e  FDA 

b e g a n  t o  m o n i t o r  t h e  p r e s e n c e  o f  a f l a t o x i n  i n  p e a n u t s .  

I 



I n i t i a l l y  i t  was t h o u g h t  t h a t  t h e  m o l d  A s p e r g i l l u s  

f l a v u s  w o u l d  p r o d u c e  a f l a t o x i n  o n l y  a t  t r o p i c a l  t e m p e r a -

t u r e s  and h u m i d i t i e s .  L a t e r  a f l a t o x i n  was f o u n d  i n  tempe-  

r a t e  c l i m a t e s  as  w e l l .  By r e c o g n i z i n g  t h e  o p t i m u m  c o n d i -  

t i o n s  u n d e r  w h i c h  A. f l a v u s  w o u l d  p r o d u c e  a f l a t o x i n s  we 

c o u l d  a d v i s e  c h a n g e s  i n  c e r t a i n  s t o r a g e  p r a c t i c e s  w h i c h  

h e l p e d  m a t e r i a l l y  i n  a l l e v i a t i n g  some o f  t h e  p r o b l e m .  F o r  

e x a m p l e ,  i n  Be lem,  B r a z i l ,  t h e  B r a z i l  nut!: b r o u g h t  down t h e  

Amazon R i v e r  f r e q u e n t l y  were  s t o r e d  i n  s i n g l e  s t o r i e d  w a r e -

h o u s e s  w i t h  one  l a r g e  d o o r .  The w a r e h o u s e  was f i l l e d  b y  

s t a r t i n g  f r o m  t h e  r e a r  and  c o n t i n u i n g  u n t i l  t h e  w a r e h o u s e  

was f u l l .  C o n s e q u e n t l y  t h o s e  n u t s  i n  t h e  r e a r  w e r e  o f t e n  

e x p o s e d  t o  t h e  h i g h  t e m p e r a t u r e s  and  h u m i d i t i e s  f o r  a  

c o n s i d e r a b l y  l o n g e r  t i m e  t h a n  t h o s e  i n  f r o n t  n e x t  t o  t h e  

d o o r .  H i g h e r  i n c i d e n c e  o f  a f l a t o x i n  was e v i d e n t  i n  t h o s e  

s t o r e d  f o r  t h e  l o n g e r  t i m e  a t  t h e  r e a r  of  t h e  w a r e h o u s e .  

The  recommended remedy  was s i m p l e ;  n a m e l y ,  a r e a r  d o o r .  

The f i r s t  n u t s  t h a t  w e n t  i n t o  s t o r a g e  now c o u l d  b e  t h e  

f i r s t  ones  removed.  

As c o m p l e x  a s  t h e  p e s t i c i d e  r e s i d u e  p r o b l e m  i s ,  t h e  

m y c o t o x i n  c h a l l e n g e  p r e s e n t s  an  added  d i m e n s i o n  o f  d i f f i -

c u l t y .  I n  t h e  c a s e  o f  p e s t i c i d e s  t h e  c h e m i c a l  s t r u c t u r e  

was g e n e r a l l y  known s i n c e  man had s y n t h e s i z e d  t h e  compound 

o r  m i x t u r e  o f  compounds.  Some m e t h o d o l o g y  and  some t o x i -



c o l o g y  was a v a i l a b l e ,  p a r t i c u l a r l y  a f t e r  p a s s a g e  o f  t h e  

P e s t i c i d e  Amendment o f  1956. M y c o t o x i n s  a r e  n a t u r a l l y  

o c c u r r i n g  t o x i c a n t s .  The p r i v a t e  s e c t o r  g e n e r a l l y  h a s  h a d  

no i n c e n t i v e  t o  s p e n d  much e f f o r t  i n  t h i s  a r e a .  The  b u r d e n  

r e s t s  s q u a r e l y  o n  t h e  r e g u l a t o r y  s c i e n t i s t s  and t h o s e  i n  

academia .  The a f l a t o x i n  p r o b l e m  i s  a g o o d  examp le .  T h e  

FDA s c i e n t i s t s  b r o u g h t  t o  b e a r  t e c h n i q u e s  and  s k i l l s  w h i c h  

t h e y  h a d  d e v e l o p e d  i n  d e a l i n g  w i t h  p e s t i c i d e s ,  a n t i b i o t i c s ,  

a n d  o t h e r  p r o b l e m s ,  b a c t e r i o l o g i c a l  means f o r  p r o d u c i n g  

h i g h  y i e l d s  o f  t o x i c a n t s ,  and  p h y s i c o - c h e m i c a l  s k i l l s  f o r  

i s o l a t i n g ,  p u r i f y i n g ,  and  a s s i s t i n g  i n  c h a r a c t e r i z i n g  t h e  

s t r u c t u r e .  A l s o  p u r e  m a t e r i a l  was p r o v i d e d  f o r  t h e  

t o x i c o l o g i c a l  s t u d i e s .  

I n  t h e  e a r l y  y e a r s  FDA was t h e  s o l e  s o u r c e  i n t e r n a -

t i o n a l l y  f o r  t h e  p u r e  a f l a t o x i n  B1, s t a n d a r d ;  l a t e r  t h i s  

o b l i g a t i o n  was t a k e n  o v e r  b y  t h e  S o u t h e r n  R e g i o n a l  L a b o r a -

t o r y  o f  USDA. C o n c u r r e n t l y  i n t e n s e  a n a l y t i c a l  d e v e l o p -  

m e n t  w i t h i n  FDA, a l o n g  w i t h  a c t i v e  c o o p e r a t i o n  w i t h  t h e  

T r o p i c a l  P r o d u c t s  I n s t i t u t e  o f  L o n d o n ,  E n g l a n d  and  t h e  

S o u t h e r n  R e g i o n a l  L a b o r a t o r y  o f  USDA l e d  t o  a c c e p t e d  . p r o r e -  

d u r e s  f o r  m o n i t o r i n g  a f l a t o x i n  i n  f o o d  c h a n n e l s .  The  FDA 

e x e r c i s e d  c o n s i d e r a b l e  n a t i o n a l  and  i n t e r n a t i o n a l  l e a d e r -

s h i p  i n  f o s t e r i n g  and d e v e  l o p i n g  t h e  a n a l y t i c a l  m e t h o d o l o g y  

f o r  t h e  a f l a t o x i n s  t h r o u g h  c h a i r m a n s h i p s  a n d  m e m b e r s h i p s  o n  



t h e  j o i n t  c o m m i t t e e  o f  t h e  A s s o c i a t i o n  o f  O f f i c i a l  A n a l y t i -

c a l  C h e m i s t s ,  t h e  A m e r i c a n  O i l  C h e m i s t s  S o c i e t y ,  and  t h e  

A m e r i c a n  A s s o c i a t i o n  o f  C e r e a l  C h e m i s t s  f o r  A f l a t o x i n ,  and  

t h e  T r a c e  S u b s t a n c e s  C o m m i s s i o n  o f  t h e  I n t e r n a t i o n a l  U n i o n  

o f  P u r e  and A p p l i e d  C h e m i s t r y .  I n  k e e p i n g  w i t h  a  p h i l o s o -

p h y  s t i m u l a t e d  i n  FDA i n  e a r l i e r  w o r k  on  a n t i b i o t i c s  a n d  

p e s t i c i d e s  e f f o r t s  w e r e  i n i t i a t e d  t o  d e v e l o p  m u l t i  r e s i d u e  

t e c h n i q u e s  f o r  m y c o t o x i n s .  The a b i l i t y  t o  d e t e r m i n e  

s e v e r a l  t o x i c a n t s  i n  o n e  a n a l y s i s  i s  u n i q u e l y  s u i t e d  t o  

r e g u l a t o r y  w o r k .  

Roe: I n  t h e  w o r k  o n  a f l a t o x i n ,  i n c l u d i n g  t h e  e f f o r t s  t o  

i d e n t i f y  t h e  s u b s t a n c e ,  o u r  D i v i s i o n s  o f  Food a n d  M i c r o -  

b i o l o g y  and o t h e r s  i n  t h e  B u r e a u  h a d  p r e p a r e d  s o l u t i o n s  o f  

t h e  m a t e r i a l  t o  s t u d y .  A t  t h e  same t i m e  M.I .T.  h a d  been  

w o r k i n g  on t h e  p r o b l e m  and h a d  c o n s u l t e d  w i t h  us .  We had 

s u p p l i e d  t h e m  w i t h  some o f  t h e  m a t e r i a l  t h a t  h a d  been  p r e -  

p a r e d  i n  o u r  l a b o r a t o r i e s  w h i c h  t h e y  h a d  r e q u e s t e d  o f  u s  

b e c a u s e  o u r s  a p p a r e n t l y  was i n  b e t t e r  shape  f o r  t h e  p u r p o s e  

o f  t h e  s t u d i e s  t h a n  w h a t  t h e y ' d  been  a b l e  t o  p r e p a r e .  As a 

r e s u l t  o f  o u r  c o l l a b o r a t i o n  and  t h e  w o r k  d o n e  b y  b o t h  o f  

t h e  l a b o r a t o r i e s ,  t h e  M.I.T. p e o p l e  w e r e  a b l e  t o  i d e n t i f y  

t h e  m a t e r i a l  ahead  of  o u r  s c i e n t i s t s ,  p r o h a b l y  b e c a u s e  t h e y  

h a d  b e t t e r  i n s t r u m e n t a t i o n  e q u i p m e n t  t h a n  we had a t  t h a t  

t i m e .  T h i s  i s  n o t  t o  d e n i g r a t e  t h e i r  work:, b u t  s i m p l y  t o  



p o i n t  o u t  t h a t  o u r  p e o p l e  w e r e  i n  c o n t a c t  w i t h  o t h e r  

l a b o r a t o r i e s  and  l e a d i n g  u n i v e r s i t i e s  on  t h i s  p r o b l e m ,  a n d  

we w e r e  r e c o g n i z e d  a s  p a r t i c i p a n t s ,  a n d  we w e r e  a b l e  t o  

s u p p l y  t h e  m a t ~ e r i a l  t h a t  h e l p e d  t h e m  a g r e a t  d e a l  i n  t h e i r  

s t u d i e s .  

A n o t h e r  a s p e c t  o f  t h i s  t h a t  i s  w o r t h  c o m m e n t i n g  o n  i s  

t h e  t r i p  o f  D r s .  F i s c h b a c h  and  S l o c u m  t h a t  e n a b l e d  t h e m  t o  

v i s i t  some o f  t h e  l a b o r a t o r i e s  and  w o r k e r s  i n  E n g l a n d .  I t  

was i f  n o t  t h e  f i r s t ,  a t  l e a s t  among t h e  f i r s t ,  i n t e r n a -

t i o n a l  t r i p s  t h a t  we h a d  been  a u t h o r i z e d  t o  a r r a n g e  f o r  t h e  

s c i e n t i s t s  o f  t h e  Food  and  D r u g  A d m i n i s t r a t i o n .  S i n c e  t h e n  

t h e r e  h a v e  beer)  many o t h e r s  a n d  t h i s  h a s  b e e n  i m p o r t a n t  i n  

t h e  c o o p e r a t i v e  c o n t a c t s  and  s c i e n t i f i c  r e c o g n i t i o n  t h a t  

h a s  b e e n  a c c o r d e d  o u r  p e o p l e  a t  l e a s t  i n  t h o s e  y e a r s  t h a t  

w e ' r e  t a l k i n g  t ~ b o u t  now. 

S l o c u m :  I t h i n ~ k  t h e  p r o j e c t  o n  a f l a t o x i n  and  o t h e r  myco -  

t o x i n s  r e p r e s e n t s  a n  e x c e l l e n t  s a m p l e  o f  i n t e r - d i v i s i o n a l  

c o o p e r a t i v e  r e s e a r c h .  Our  i n i t i a l  a t t e m p t s  i n  t h e  D i v i s i o n  

o f  M i c r o b i o l o g y  w e r e  t o  g r o w  and p r o d u c e  t h e  t o x i n .  I 

b e l i e v e  we s t a r t e d  w i t h  c u l t u r e s  f o r  A s p e r g i l l u s  f l a v u s  a n d  

A s p e r g i l l u s  p a r a s i t i c u s  we g o t  f r o m  E n g l a n d ,  f r o m  W e y b r i d g e  

o r  f r o m  t h e  T r o p i c a l  P r o d u c t s  I n s t i t u t e .  A t  a n y  r a t e ,  we 

f o u n d  i t  q u i t e  s i m p l e  t o  s t e r i l i z e  p e a n u t s  w i t h  s m a l l  

a m o u n t s  o f  m o i s t u r e  added,  g r o w  t h e  m o l d s  o n  them,  



and p roduce  s u b s t a n t i a l  amounts of t o x i n .  T h i s  was ex-

panded l a t e r  t o  show what k i n d s  of g r a i n s  and o i l  s e e d  

c r o p s  would s u p p o r t  growth and t o x i n  f o r m a t i o n .  This  

showed f o r  example t h a t  c o r n ,  r i c e ,  and s e v e r a l  o t h e r  

c e r e a l  g r a i n s  were e x c e l l e n t  med ia ,  and would s u p p o r t  

growth and t o x i n  f o r m a t i o n .  Soy b e a n s  on t h e  o t h e r  hand 

were  v e r y  r e s i s t a n t  and we g o t  v e r y  l i t t l e  i f  any t o x i n .  

We a l s o  found  o u t  what c o n d i t i o n s  of t i m e  and t e m p e r a t u r e  

and h u m i d i t y  and so  on were i n v o l v e d .  B u t  u l t i m a t e l y  we 

d e v e l o p e d  a ve ry  s i m p l e  medium, u s i n g  commercial  s h r e d d e d  

wheat  b i s c u i t s ,  m o i s t e n i n g  i t  and s t e r i l i z i n g  i t ,  and we 

c o u l d  produce  ve ry  l a r g e  amounts of t h e  a f l a t o x i n .  We soon 

d e v e l o p e d  a c o o p e r a t i v e  program where we i n  a p i l o t  p l a n t  

s o  t o  s p e a k - - p r o d u c e d  a s  much a s  we c o u l d  i n  l a b o r a t o r y  

f l a s k s  and t u r n e d  i t  o v e r  t o  t h e  D i v i s i o n  of Food t o  

s e p a r a t e  o u t  and c o n c e n t r a t e  t h e  t o x i n .  The pharmacolo-  

g i s t s  t ook  i t  and d i d  t h e i r  t o x i c o l o g i c a l  s t u d i e s .  I t  was 

t h i s  m a t e r i a l  which we produced  i n  gram q u a n t i t i e s  t h a t  was 
woq a.1 

s u p p l i e d  by D i v i s i o n  of Food t o  Dr. WOgan a t  M.I.T. f o r  h i s  

i d e n t i f i c a t i o n  work. 

Ano the r  a s p e c t  of i t ,  which we were r a t h e r  p l e a s e d  

a b o u t ,  was t h a t  FDA r e a l l y  a l m o s t  from i t ! ;  b e g i n n i n g s  had 

programs t o  p r o h i b i t  t h e  u se  of  moldy food  p r o d u c t s  i n  t h e  

human food  s u p p l y  of  t h e  c o u n t r y .  Dr. B.  J. Howard, back 



I t h i n k  n o t  t o a  l o n g  a f t e r  FDA was f o r m e d  a s  an  o p e r a t i n g  

u n i t ,  w o r k e d  on h i s  Howard  M o l d  C o u n t  t o  p r e v e n t  t h e  u s e  o f  

r o t t e n ,  m o l d y  t o m a t o e s  f r o m  g o i n g  i n t o  c o n c e n t r a t e s  l i k e  

c a t s u p  a n d  p a s t e  a n d  t h i n g s  o f  t h i s  s o r t .  T h a t  c o n t i n u e d  

t o  be  t h e  o b j e c t i v e  o f  FDA f o r  a g r e a t  many y e a r s  s o  t h a t  

a l l  k i n d s  o f  d r y  p r o d u c t s  s u c h  as  s p i c e s  a n d  s e e d s  o f  v a r -

i o u s  k i n d s ,  f r u i t s  and  v e g e t a b l e s  w h i c h  became m o l d y  w e r e  

e x c l u d e d  f r o m  t h e  human f o o d  s u p p l y .  Many t i m e s  we w e r e  

a s k e d  i f  m o l d s  w e r e  h a r m f u l .  As f a r  as  we c o u l d  d e t e r m i n e  

f r o m  o u r  own s t u d i e s ,  o r  f r o m  t h e  s c i e n t i f i c  l i t e r a t u r e  o f  

t h e  w o r l d ,  t h e r e  was v e r y  l i t t l e  i n d i c a t i o n  t h a t  m o l d s  w e r e  

h a r m f u l  p e r  se. T h i s  v i e w  c h a n g e d  r i g h t  away when a f l a -  

t o x i n  was shown t o  b e  d e f i n  i t e l y  t o x i c  t o  s e v e r a l  o f  t h e  

f o o d  a n i m a l s  an'd v e r y  g r e a t l y  j u s t i f i e d  t h e  e f f o r t s  t h a t  

h a d  b e e n  made t 3  h o l d  t o  an a b s o l u t e  m i n i m u m  t h e  amoun t .  o f  

m o l d y  f o o d s t u f f s  g o i n g  i n t o  t h e  m a r k e t .  

The p r o g r a m s  o f  FDA t o  p r e v e n t  t h e  p a c k i n g  o r  d i s t r i -

b u t i o n  o f  s p o i l e d  o r  decomposed f o o d s  h a s  a v e r y  l o n g  

r e g u l a t o r y  h i s t o r y .  The man I r e p l a c e d  a s  h e a d  o f  t h e  

D i v i s i o n  o f  M i c r o b i o  l o g y .  Dr .  A l b e r t  C. Hunter,  was t ra ined  

a s  a s p e c i a l i s t  i n  f i s h e r y  m i c r o b i o l o g y ,  j o i n e d  FDA a r o u n d  

1918.  H i s  f i r s t  a s s i g n m e n t  was t o  g o  t o  t h e  West C o a s t ;  

b o t h  i n  A l a s k a  and  i n  t h e  P a c i f i c  N o r t h w e s t  t o  s t u d y  t h e  

b a s i c  c a u s e s  o f  s p o i l a g e  o f  sa lmon .  D u r i n g  t h e  war  y e a r s  



l i t e r a l l y  m i l l i o n s  and m i l l i o n s  o f  c a n s  o f  r o t t e n  s a l m o n  

w e r e  p a c k e d ,  b u t  o f  c o u r s e ,  s t e r l i z e d  i n  t h e  can.  T h i s  was 

a m a j o r  s c a n d a l  i n  and a f t e r  W o r l d  War I. He and h i s  c o l -

l e a g u e s  made e x t e n s i v e  s t u d i e s  o f  t h e  b a c t e r i a l  c a u s e s  o f  

s p o i l a g e  i n  r a w  s a l m o n  a r r i v i n g  a t  c a n n e r i e s .  M o r e  p a r t i -  

c u l a r l y  t h e y  c o r r e l a t e d  t h e  s i g n s ,  o r g a n o l e p t i c  i f  y o u  

t h i n k  i n  t e r m s  o f  u s i n g  t h e  s e n s e s  o f  o d o r  and s i g h t  o f  

s p o i l a g e  i n  t h e  r a w  s a l m o n  b e f o r e  c a n n i n g  w i t h  t h e  a p p e a r -  

ance ,  t h e  o d o r s ,  and  o t h e r  c h a n g e s  i n  t h e  s a l m o n  i n  t h e  

c a n n e d  s t a t e .  Then b y  e x a m i n a t i o n  o f  t h e  c a n n e d  p r o d u c t s  

t h e y  c o u l d  d e t e r m i n e  w h e t h e r  i t  was s o u n d  o r  decomposed a t  

t h e  t i m e  o f  p a c k i n g .  T h i s  r e s u l t e d  i n  l i t e r a l l y  d o z e n s  a n d  

d o z e n s  o f  m a s s i v e  s e i z u r e s  o f  r o t t e n  c a n n e d  s a l m o n  and,  

p e r h a p s  h u n d r e d s  o f  c o u r t  c a s e s  i n  w h i c h  Dr.  H u n t e r  t e s t i -  

f i e d  f o r  t h e  g o v e r n m e n t  and became known as an  e x p e r t  c o u r t  

w i t n e s s .  

I m e n t i o n e d  e a r l i e r  t h a t  D r .  Howard  had u s e d  t h e  m o l d  

c o u n t  p r o c e d u r e  w h i c h  h e  d e v e l o p e d  t o  d e t e c t  t h e  u s e  o f  

m o l d y ,  r o t t e n  t o m a t o e s  i n  t h e  p r o c e s s e d  p r o d u c t s  w h e r e  i t  

w o u l d n ' t  b e  o b v i o u s  t o  t h e  n a k e d  e y e  as  y o u  u s e d  t h e  p r o -

d u c t .  You c o u l d n ' t  t a s t e  i t  o r  see i t .  He d e v e l o p e d  t h i s  

p r o c e d u r e  t o  d e t e c t  t h e  u s e  o f  u n f i t  r a w  t o m a t o e s .  

L a t e r  o n  I t h i n k  b e g i n n i n g  i n  t h e  ' 3 0 1 s ,  b u t  e x t e n d -

i n g  c e r t a i n l y  t h r o u g h  t h e  ' 4 0 ' s  a n d  ' 5 0 ' s  a g r e a t  d e a l  o f  



a t t e n t i o n  was d e v o t e d  t o  m e t h o d s  f o r  t h e  d e t e c t i o n  o f  de-  

c o m p o s i t i o n  o f  a  w i d e  v a r i e t y  o f  f o o d s .  Some o f  t h e s e  

i n v o l v e d  v e r y  e x t e n s i v e  c o o p e r a t  i o n  b e t w e e n  m i c r o b i o l o -  

g i s t s  and  c h e m i s t s  t o  d e v e l o p  t h e  s o u n d  i n d i c e s  o f  decom-

p o s i t i o n  w h i c h  c o u l d  be  u s e d  i n  c a s e  o f  c o u r t  c o n t e s t ,  a n d  

t o  s u p p o r t  t h e  r e g u l a t o r y  p r o g r a m  f o r  r e m o v i n g  s u c h  p r o -  

d u c t s  f r o m  t h e  m a r k e t  b y  s e i z u r e .  Two good  e x a m p l e s ,  I 

b e l i e v e ,  w o u l d  be  t h e  d e v e l o p m e n t  o f  t h e  f r o z e n  a n d  d r i e d  

e g g  i n d u s t r y  w h i c h  I t h i n k  became e x t e n s i v e  p e r h a p s  j u s t  

b e f o r e  a n d  d u r i n g  t h e  e a r l y  p a r t  o f  W o r l d  War 11. The  

q u a l i t y  o f  e g g s  b r o k e n  o u t  t o  p r o d u c e  b o t h  t h e  f r o z e n  and  

d r i e d  p r o d u c t s  f r e q u e n t l y  l e f t  a g r e a t  d e a l  t o  b e  d e s i r e d .  

Some w e r e  s t o r a g e  p r o d u c t s  t h a t  had b e e n  h e l d  t o o  l o n g  t o  

b e  u s e d  i n  t h e  f r e s h  m a r k e t .  A l l  k i n d s  o f  m a t e r i a l s  a c t u -

a l l y  w e n t  i n t o  t h e s e  s o r t s  o f  b y - p r o d u c t s  o f  t h e  f r e s h  e g g  

i n d u s t r y .  Two s c i e n t i s t s ,  p a r t i c u l a r l y  Dr .  M. T. B a r t r a m  

w i t h  t h e  D i v i s i o n  o f  M i c r o b i o l o g y ,  and  M r .  H e n r y  L e p p e r  and  

h i s  s t a f f  i n  t h e  D i v i s i o n  o f  F o o d  c o l l a b o r a t e d  i n  s e v e r a l  

s e c t i o n s  o f  t h e  c o u n t r y  i n  t h e  p a c k i n g  o u t  o f  f r o z e n  and 

d r i e d  eggs w h e r e  t he  a m o u n t s  and types o f  s p o i l a g e  were 

v e r y  c a r e f u l l y  ' l i s t e d  p r i o r  t o  t h e  p r o c e s s i n g  i n t o  t h e  

f i n i s h e d  p r o d u c t .  The d i r e c t  m i c r o s c o p i c  c o u n t  o f  b a c t e r i a  

w h i c h  w e r e  a s s o c i a t e d  w i t h  t h e  s p o i l a g e  o f  t h e  decomposed 

eggs  a n d  t h e  c h e m i c a l  i n d i c e s  o f  d e c o m p o s i t i o n  a s  



i n d i c a t e d  b y  t h e  v o l a t i l e  a c i d s  and  p e r h a p s  o t h e r  b y -

p r o d u c t s  o f  d e c o m p o s i t i o n  w e r e  f o u n d  t o  be  i n d i c a t i v e  o f  

s p o i l a g e  i n  eggs.  M e t h o d s  w e r e  d e v e l o p e d  f o r  t h e i r  d e t e c -

t i o n .  By  a p p l y i n g  b o t h  o f  t h e s e  m e a s u r e s  t o  t h e  p r o d u c t s  

i n  q u e s t i o n ,  t h e  A d m i n i s t r a t i o n  s u c c e e d e d  i n  e l i m i n a t i n g  a 

v e r y  l a r g e  t r a f f i c ,  s o m e t i m e s  an u n d e r g r o u n d  t r a f f i c ,  i n  

t h e  u s e  and d i s t r i b u t i o n  o f  s p o i l e d  e g g  p r o d u c t s .  

T h i s  a p p r o a c h  was a l s o  e m p l o y e d  f o r  a w i d e  v a r i e t y  

c a n n e d  f i s h e r y  p r o d u c t s .  S p o i l a g e  o f  c a n n e d  s h r i m p  was 

e x t r e m e l y  p r e v a l e n t  i n  t h e  ' 3 0 ' s  and  e a r l y  ' 4 0 ' s .  Canned 

s a l m o n  I ' v e  a l r e a d y  m e n t i o n e d ,  r e p r e s e n t e d  a s i m i l a r  p r o -

b l e m .  A l m o s t  e v e r y  v a r i e t y  o f  f i s h  t h a t  goes  i n t o  com-

m e r c e  and was c a n n e d  so t h a t  t h e  p r o d u c t  i s  s t e r i l e  i n  t h e  

c a n  e v e n  t h o u g h  i t  may h a v e  b e e n  p r e p a r e d  f r o m  s p o i l e d  

m a t e r i a l  was s u b j e c t e d  t o  t h i s  k i n d  o f  i n v e s t i g a t i o n .  

Where c h e m i c a l  i n d i c e s  o f  d e c o m p o s i t i o n  c o u l d  b e  f o u n d  a n d  

d e v e l o p e d ,  t h e y  w e r e  a p p l i e d  t o  t h e  c o n t r o l  o f  d e c o m p o s i -  

t i o n  i n  t h e s e  p r o d u c t s .  The s o - c a l l e d  f r e s h  p r o d u c t s ,  t h e  

u n p r o c e s s e d  p r o d u c t s ,  w e r e  c o n t r o l l e d  l a r g e l y  b y  m a k i n g  

e x p e r i m e n t a l  p a c k s  b y  FDA c h e m i s t s ,  m i c r o b i o l o g i s t s ,  i n -

s p e c t o r s  i n  t h e  f i e l d ,  who b y  p a r t i c i p a t i n g  i n  p u t t i n g  up  

t h e  e x p e r i m e n t a l  p a c k s - - d e v e l o p e d  t h e  s i g n s  and  o b v i o u s  

i n d i c e s  o f  d e c o m p o s i t i o n  w h i c h  c o u l d  be  a p p l i e d  b y  t h e  



e x a m i n i n g  c h e m i s t s  t o  d e t e c t  and  i d e n t i f y  l o t s  o f  s u c h  

p r o d u c t s  w h i c h  c o n t a i n e d  decomposed m a t e r i a l  u n f i t  f o r  

f ood .  

The i n d i v i d u a l s  who p a r t i c i p a t e d  i n  t h e  e x p e r i m e n t a l  

p a c k s  a n d  e s t a b l i s h e d  t h e  b a s e s  f o r  d e t e c t i n g  d e c o m p o s i -  

t i o n  i n  t u r n  t r a i n e d  f i e l d  s c i e n t i s t s  who a p p l i e d  t h e s e  

t e s t s  t o  g o o d s  i n  i n t e r s t a t e  commerce,  and  t h u s  a p p l i e d  t h e  

same i n d e x  o f  d e c o m p o s i t i o n  f o r  c o n t r o l  o f  t r a f f i c  i n  

decomposed  f i s h e r y  p r o d u c t s  t h r o u g h o u t  t h e  n a t i o n .  

Roe: Dr .  S1oc:um h a s  d e s c r i b e d  t h e  b a c k g r o u n d  o f  t h e  d e v e -  

l o p m e n t  o f  p r o c e d u r e s  f o r  d e t e c t i n g  d e c o m p o s i t i o n  i n  c a n n e d  

s a l m o n  and  othmer p r o d u c t s .  I n  t h e  f i e l d  o u r  f i e l d  exam 

n e r s ,  i n s p e c t o r s  a n d  some o f  t h e  l a b o r a t o r y  p e o p l e  w e n t  

t h r o u g h  t r a i n i n g  o f  t h a t  s o r t ;  t h a t  i s  p u t t i n g  u p  e x p e r  

m e n t a l  p a c k s  w h i c h  t h e y  t h e n  e x a m i n e d  i n  o r d e r  t o  t r a i n  

t h e i r  o r g a n o l e p t i c  s e n s e s  i n  e v a l u a t i n g  s a m p l e s  f r o m  t h e  

m a r k e t .  T h a t  i s  t h e y  w o u l d  a c t u a l l y  go t o  a  c a n n e r y  and  

p i c k  o u t  f i s h  f r o m  a f r e s h  d e l i v e r y ,  e x a m i n e  a n d  v i e w  t h e  

f r e s h  f i s h ,  w a t c h  some o f  t h a t  c a n n e d ,  and  t a k e  s a m p l e s  o f  

t h e  cans .  Some o f  t h e  f r e s h  f i s h  i n  t h e  d e l i v e r y  w o u l d  b e  

s e t  a s i d e  and a l l o w e d  t o  g r a d u a l l y  s p o i l  o v e r  a p e r i o d  o f  

some days .  F r o m  t i m e  t o  t i m e  f i s h  w o u l d  b e  t a k e n ,  exam-

i n e d ,  and  c a n n e d  u n d e r  s u p e r v i s i o n  o f  t h e  e x a m i n e r s  

L a t e r ,  s a m p l e s  o f  t h e  c a n n e d  m a t e r i a l  wou I d  b e  examin e d  



o r g a n o l e p t i c a l l y  and o b s e r v a t i o n s  r e l a t e d  t o  t h e  c o n d i t i o n  

o f  t h e  r a w  f i s h  o b s e r v e d  b e f o r e  c a n n i n g .  T h a t  way we 

t r a i n e d  t h e  o r g a n o l e p t i c  e x a m i n e r s .  T h i s  p r o c e d u r e  a l s o  

was f o l l o w e d  b y  t h e  i n d u s t r y  e x a m i n e r s .  [ n  t h e  N o r t h w e s t  

i t  was t h e  l a b o r a t o r y  o f  t h e  N a t i o n a l  C a n n e r s  A s s o c i a t i o n  

t h a t  d i d  w o r k  f o r  t h e  s a l m o n  i n d u s t r y  a n d  o t h e r  i n d u s t r i e s  

i n  t h a t  a r e a .  I n  t h e i r  c o n t r o l  a c t i v i t i e s  f o r  t h e  c a n -

n e r i e s ,  t h e i r  e x a m i n e r s  a d o p t e d  t h e  p r o c e d u r e s  t h a t  we h a d  

d e v e l o p e d .  I t  o f t e n  happened  t h a t  a  c o n t e s t e d  c a s e  i n  

c o u r t ,  w h e r e  w e ' d  h a d  a s e i z u r e  o f  a  s h i p ~ n e n t  o f  sa lmon ,  

c h a r g i n g  i t  was i n  p a r t  decomposed,  o r  a  p r o s e c u t i o n  o f  t h e  

s h i p p e r  o f  s u c h  s a l m o n ,  t h e  i n d u s t r y  e x a m i n e r s  w o u l d  a p p e a r  

a s  w i t n e s s e s  f o r  t h e  d e f e n d a n t  i n  o p p o s i t i o n  t o  o u r  e x a m i -

n e r s .  W e l l ,  o f  c o u r s e ,  i n  an  e x a m i n a t i o n  o f  t h i s  k i n d  

t h e r e ' s  a l e e w a y  o f  j u d g e m e n t  a n d  t h e r e  a r e  d i f f e r e n c e s  

b e t w e e n  s a m p l e s .  The p r o b l e m  t h e n  i s  p r e s e n t e d  when t h e  

e x p e r t s  d i s a g r e e ,  h o w ' s  t h e  j u r y  g o i n g  t o  make a d e c i s i o n ?  

T h i s  i s  one  o f  t h e  r e a s o n s  why o u r  p e o p l e  w e r e  a n x i o u s  t o  

g e t  some o b j e c t i v e  c h e m i c a l  t e s t s ,  i f  p o s s i b l e ,  t o  b a c k  up 

t h e  s u b j e c t i v e  o r g a n 0 1  e p t i c  p r o c e d u r e s .  I t  became 

i m p o r t a n t  i n  f i s h e r y  p r o d u c t s ,  i n  e g g  p r o d u c t s ,  and i n  some 

d a i r y  p r o d u c t s  t o  h a v e  a v a i l a b l e  c h e m i c a l  a s s a y s  t h a t  a r e  

r e p r o d u c i b l e  t o  b a c k  up  t h e  e x p e r t  t e s t i m o n y  o f  t h e  

o r g a n o l e p t i c  e x a m i n e r s .  



S l o c u m :  A n o t h e r  a s p e c t  o f  d e c o m p o s i t i o n  w h i c h  I n e g l e c t e d ,  a 
and  w a n t e d  t o  m e n t i o n ,  i s  t h a t  when I j o i n e d  FDA i n  1930, 

we w e r e  j u s t  b e g i n n i n g  a new d e c a d e  f o l l o w i n g  o n e  w h i c h  was 

n o t a b l e  f o r  r a t h e r  w i d e s p r e a d  o u t b r e a k s  o f  b o t u l i s m  f r o m  

c o m m e r c i a l l y  c a n n e d  f o o d s .  T h e y  i n v o l v e d  a v a r i e t y  o f  p r o -

d u c t s ,  b u t  p r i n c i p a l l y  c a n n e d  01 i v e s  a n d  c a n n e d  s p i n a c h  

f r o m  C a l i f o r n i a ,  and  c e r t a i n  o t h e r  f o o d s .  The  N a t i o n a l  

C a n n e r s  A s s o c i a t i o n ,  w h i c h  h a d  b e e n  f o r m e d  we1 1  b e f o r e  t h i s  

p e r i o d  h a d  b e e n  w o r k i n g  d i l i g e n t l y  t o  d e v e l o p  a d e q u a t e  h e a t  

p r o c e s s e s  f o r  c a n n i n g  f o o d s  and  h a d  a l r e a d y  p u b l i s h e d  

recommended p r o c e s s e s  f o r  u s e  b y  t h e i r  members f o r  p r o -

c e s s i n g ,  e s p e c i a l l y  t h e  n o n - a c i d  c a n n e d  f o o d s  w h i c h  a r e  now 

s u b j e c t  t o  a s p e c i a l  r e g u l a t i o n .  The  c a n n i n g  i n d u s t r y  was 

somewhat  s l o w  t o  a d o p t  t h e s e  r e c o m m e n d a t i o n s  a n d  c o n s e -

q u e n t l y  f o r  t h e  d e c a d e  o f  t h e  3 0 ' s  o u t b r e a k s  o f  a c t i v e  

m i c r o b i a l  s p o i l a g e  o f  a w i d e  v a r i e t y  o f  c a n n e d  f o o d s  w e r e  

n o t  uncommon; s o  much so t h a t  s o m e t i m e s  we w o u l d  h a v e  

t h o u s a n d s  o f  c a n s  o f  a p a r t i c u l a r  c o m m o d i t y  a w a i t i n g  b a c -  

t e r i o l o g i c a l  e x a m i n a t i o n .  F o r t u n a t e l y ,  i n  t h a t  p e r i o d  we 

had no f u r t h e r  c a s e s  o f  b o t u l i s m  f r o m  c o m m e r c i a l l y  c a n n e d  

f o o d s ;  t h a t  i s  c a n n e d  i n  t h e  U n i t e d  S t a t e s .  We d i d  h a v e  

one  i m p o r t e d  p r o d u c t .  B u t  t h i s  was s u c h  a  b u r d e n  t h a t  

e s s e n t i a l l y  a1 1  o f  t h e  m i c r o b i o l o g i s t s - - t h e r e  w e r e  o n l y  

f i v e  o f  u s  a t  t h e  t i m e - - h a d  t o  d e v o t e  p r e t t y  much f u l l  



t i m e  t o  canned  f o o d s .  T h e r e  had been a f a i r l y  s u b s t a n t i a l  

m i c r o b i o l o g i c a l  program i n  t h e  Bureau of C h e m i s t r y  f rom 

which t h e  Food, Drug and I n s e c t i c i d e  A d m i n i s t r a t i o n  was 

formed i n  1927 ,  b u t  a s  f a r  a s  I know t h e  new m i c r o b i o l o g y  

l a b o r a t o r y  s t a r t e d  i n  1927 w i t h  Dr. Hunter  a s  d i r e c t o r ,  and 

one  of  h i s  c o l l e a g u e s  from t h e  Bureau of C h e m i s t r y .  I was 

number f i v e  b a c t e r i o l o g i s t  t o  come on board  i n  J u l y  1930 .  

E a r l y  i n  t h a t  d e c a d e ,  I b e l i e v e  1931 ,  p o s s i b l y  a s  l a t e  

a s  ' 3 2 ,  we began t o  have  r e p o r t s  of o u t b r e a k s  of food  po i -

s o n i n g ,  somet imes  f a i r l y  s e r i o u s  from a p r o d u c t  h i g h l y  

p r i z e d  on t h e  E a s t  C o a s t :  f r e s h  c r a b  m e a t ,  i n  which t h e  

c r a b s  a r e  f i r s t  cooked and t h e n  t h e  meat p i c k e d  o u t  by 

i n d i v i d u a l  w o r k e r s ,  packed i n  c a n s ,  and h e l d  under  i c e  

r e f r i g e r a t i o n  u n t i l  i t ' s  consumed. Now one  u s e  of  t h e  

p r o d u c t  i s  c r a b  s a l a d  i n  which t h e  p r o d u c t  i s  no t  f u r t h e r  

t r e a t e d  o r  h e a t e d  b e f o r e  i t ' s  e a t e n .  I t  was t h i s  t y p e  of 

p r o d u c t  which l e d  t o  most of t h e  o u t b r e a k s .  Well t o  make a 

l o n g  s t o r y  s h o r t ,  ou r  s t u d i e s  of t h e  i n d u s t r y  showed l i t e r -

a l l y  h o r r i b l e  s a n i t a r y  c o n d i t i o n s  e x i s t e d  i n  t h a t  i n d u s t r y .  

Some of t h e  b u i l d i n g s  w e r e n ' t  b u i l d i n g s  a t  a l l ,  b u t  p o s t s  

h o l d i n g  u p  t h e  r o o f ,  exposed  c o m p l e t e l y  t o  f l i e s ,  v e r m i n ,  

d o g s ,  c a t s ,  c h i l d r e n ,  you name i t .  The c r a b s  were  cooked ,  

dumped t o  coo l  b e f o r e  t h e y  c o u l d  be h a n d l e d ,  and many 



t i m e s  t h e y  w e r e  l e f t  o v e r n i g h t  and  r a t s  h a d  f u l l  a c c e s s  t o  

them. T h e r e  w e r e  many, many s o u r c e s  o f  s e r i o u s  c o n t a m i n a -

t i o n  r e p r e s e n t i n g  h e a l t h  haza rds .1 .  A r a t h e r  c o m p r e h e n -  

s i v e  s t u d y  o f  p l a n t s ,  p a r t i c u l a r l y  o n  t h e  E a s t  C o a s t  i n  

M a r y l a n d  and V i r g i n i a ,  and l a t e r  o n  t h e  l o w e r  E a s t  C o a s t  

a n d  G u l f  C o a s t  showed t h a t  we c o u l d  u s e  c e r t a i n  t y p e s  o f  

c o l i f o r m  b a c t e r i a  w h i c h  a r e  f o u n d  r e g u l a r l y  i n  t h e  f e c e s  

o f  man and  o t h e r  w a r m - b l o o d e d  a n i m a l s  a s  a g o o d  i n d e x  o f  

i n s a n i t a r y  c o n d i t i o n s  o f  p r o d u c t i o n .  T h e s e  b a c t e r i a  c o u l d  

b e  t r a c e d  d i r e c t l y  t o  human m i s b e h a v i o r ,  f i l t h  f r o m  p r i v i e s  

a n d  t h i n g s  o f  t h i s  s o r t ,  f l i e s ,  r o a c h e s ,  a n d  o t h e r  s o u r c e s  

o f  p o l l u t i o n .  The  e s s e n t i a l  r e q u i r e m e n t  was d e v e l o p e d  t h a t  

t h i s  o r g a n i s m  be a b s e n t  f r o m  t h e  f r e s h  p r o d u c t  a s  i t  s 

p r o d u c e d  a n d  d i s t r i b u t e d  on t h e  m a r k e t  r e a d y  t o  e a t .  A 

p r o g r a m  o f  d e t d i l e d  s a n i t a r y  i n s p e c t i o n s  a n d  m i c r o b i o  o g i-
c a l  t e s t i n g  o f  t h e  p r o d u c t  t h r o u g h o u t  t h e  i n d u s t r y ,  f r s t  

i n  t h e  E a s t  C o d s t  a r e a ,  l a t e r  i n  t h e  G u l f  C o a s t ,  and 

F l o r i d a ,  and  o t h e r  p a r t s  o f  t h e  c o u n t r y  w h e r e  t h i s  t y p e  o f  

p r o d u c t  i s  p r o d u c e d ,  and  a l s o  c o o p e r a t i v e  p r o g r a m s  b y  some 

o f  t h e  p u b l i c  h e a l t h  o r  Food  a n d  D r u g  a g e n c i e s  o f  t h e  p r o -  

d u c i n g  s t a t e s  r e s u l t e d  i n  a r e m a r k a b l e  c l e a n u p  o f  t h a t  

i n d u s t r y ,  and  a l m o s t  c o m p l e t e  c e s s a t i o n  o f  o u t b r e a k s  o f  

i l l n e s s .  A f l a r e - u p  i n  t h e  e a r l y  1 9 4 0 ' s  showed a new s p o t  



o f  d i f f i c u l t y  i n  t h e  G u l f  C o a s t  a r e a  w h i c h  was c l e a n e d  up 

v e r y  r a p i d l y .  It h a s  s i n c e  b e e n  d i s c o v e r e d  a v e r y  u n u s u a l  

t y p e  o f  o r g a n i s m ,  V i b r i o  p a r a h a e m o l y t i c u s ,  w h i c h  c a u s e s  

w i d e s p r e a d  f o o d  p o i s o n i n g  i n  J a p a n ,  a c t u a l l y  i s  t h e  c a u s a -

t i v e  a g e n t ,  and t h a t  t h e  m e t h o d s  t h a t  we w e r e  u s i n g  i n  

, t h o s e  d a y s  w o u l d  n o t  e v e n  d e t e c t  t h i s  o r g a n i s m ,  B u t ,  

n e v e r t h e l e s s ,  t h e  s a n i t a r y  r e q u i r e m e n t s  w e r e  s u f f i c i e n t  t o  

e l i m i n a t e  t h e  p r o b l e m s  and  p r e v e n t  o u t b r e a k s  o f  f o o d  

p o i s o n i n g .  

A n o t h e r  p r o b l e m  o f  g r e a t  c o n c e r n  t o  us ,  a n d  y o u  

m u s t  remember t h a t  t h e  t o p  p r i o r i t y  a b o u t  Food and D r u g  

r e g u l a t i o n  i s  p r o t e c t i o n  o f  t h e  p u b l i c  h e a l t h ,  was c o n -

c e r n e d  w i t h  a f o r m  o f  f o o d  p o i s o n i n g  c a u s e d  b y  a r a t h e r  

common o r g a n i s m ;  t h e  s t a p h l y c o c c u s .  I t  was r e d i s c o v e r e d  a t  

t h e  U n i v e r s i t y  o f  C h i c a g o  i n  1 9 3 0  t h a t  t h i s  o r g a n i s m  c o u l d  

p r o d u c e  a v e r y  s e v e r e  g a s t r o i n t e s t i n a l  p o i s o n  o r  e n t e r o -

t o x i n  w h i c h  when e a t e n  i n  s u s c e p t i b l e  f o o d ,  p r o d u c e d  v e r y  

r a p i d  symptoms o f  g a s t r o i n t e s t i n a l  i l l n e s s ,  v o m i t i n g ,  

d i a r r h e a  and  f r e q u e n t l y  p r o s t r a t i o n .  I t  has  b e e n  s a i d  t h a t  

a t  f i r s t  y o u  t h i n k  y o u ' r e  g o i n g  t o  d i e ,  t h e n  y o u ' r e  a f r a i d  

y o u  w o n ' t .  B u t  when i t  became e v i d e n t  o n  c a r e f u l  s t u d i e s  

t h a t  t h i s  o r g a n i s m  was r e s p o n s i b l e  f o r  p e r h a p s  as  much a s  

o n e - t h i r d  o f  a l l  t h e  f o o d - b o r n e  d i s e a s e  i n  t h e  U n i t e d  

S t a t e s  i t  became a p r i m a r y  o b j e c t  f o r  o u r  r e s e a r c h .  



A p r o j e c t  u n d e r  t h e  d i r e c t i o n  o f  D r .  E z r a  Casman s u c -

c e e d e d  i n  d e v e l o p i n g  a d e f i n i t i v e  m e t h o d  t o  d e t e c t  e n t e r o -

t o x i n s  d i r e c t l y  i n  t h e  f o o d s .  B e f o r e  t h i s  was accomp-

l i s h e d ,  we c o u l d  o n l y  p r o d u c e  i n d i r e c t  e v i d e n c e  o f  t h e  

i n v o l v e m e n t  o f  s t a p h y l o c o c c u s  i n  o u t b r e a k s .  Humans a r e  

v a s t l y  m o r e  s u s c e p t i b l e  t o  t h e  t o x i n  t h a n  a n y  o t h e r  a n i -  

m a l .  Monkeys  r e q u i r e  p e r h a p s  50 t o  1 0 0  t i m e s  t h e  d o s e  t o  

p r o d u c e  g a s t r o i n t e s t i n a l  i l l n e s s  a n d  f e w  o t h e r  a n i m a l s  

r e a c t  a t  a l l .  So w h a t  we h a d  t o  d o  was t o  l o o k  a t  t h e  

f o o d ,  t r y  t o  i s o l a t e  t h e  o r g a n i s m s ,  t h e n  g row t h e m  i n  a 

p u r e  c u l t u r e  and  p r o d u c e  a p o i s o n ,  and t h e n  t r y  e i t h e r  

monkey f e e d i n g ,  o r  i n  t h e  c a s e  o f  t h e  U n i v e r s i t y  o f  

C h i c a g o ,  t h e y  u s e d  human v o l u n t e e r s  t o  t r y  t o  r e p r o d u c e  t h e  

i l l n e s s .  B u t  i t  s t i l l  l e f t  u s  s h o r t  o f  d i r e c t  e v i d e n c e  

t h a t  t h e  f o o d  was r e s p o n s i b l e  f o r  i l l n e s s .  I n  some c a s e s  

t h i s  r e s u l t e d  i n  t r e m e n d o u s  l o s s e s  o f  f o o d  s u p p l y .  I n  o n e  

c a s e  a p l a n t  h a d  somewhere  c l o s e  t o  s i x  m i l l i o n  p o u n d s  o f  

c h e e s e ,  some o f  w h i c h  we knew was t o x i c ,  b u t  h a d  n o  way t o  

s o r t  o u t  t h e  g o o d  f r o m  t h e  bad. So i t  a l l  h a d  t o  b e  

destroyed. I n  the e a r l y  1960's in another episode j n u o l v -

i n g  t o x i c  c h e e s e ,  i n d u s t r y  s c i e n t i s t s  t r a i n e d  t o  a p p l y  t h e  

Casman m e t h o d  w e r e  a b l e . t o  s a l v a g e  more  t h a n  90% o f  s e v e r a l  

m i l l i o n  p o u n d s  o f  good  n o r m a l  c h e e s e  f r o m  t h e  b a d  p o r t i o n .  

T h e r e  a r e  o t h e r  e p i s o d e s  o f  t h e  same k i n d  w h e r e  t h e  n e e d  



f o r  t h i s  m e t h o d  was e x t r e m e l y  c r i t i c a l .  T h i s  m e t h o d  now 

s e r v e s  as  t h e  r e f e r e n c e  m e t h o d  f o r  s c i e n t i s t s  a l l  o v e r  t h e  

w o r l d  f o r  t h e  d e t e c t i o n  and i d e n t i f i c a t i o n  o f  s t a p h y -

1  o c o c c u s  e n t e r o t o x i n . 2 .  3 .  

A n o t h e r  p r o b l e m  t h a t  came up a b o u t  t h e  same t i m e ,  b u t  

p a r t i c u l a r l y  became m o r e  c r i t i c a l  i n  t h e  e a r l y  1 9 5 0 ' s  was 

t h e  d e v e l o p m e n t  o f  good  m e t h o d s  f o r  t h e  i ! j o l a t i o n  o f  s a l -

m o n e l l a  f r o m  t h e  f o o d  s u p p l y .  These  o r g a n i s m s  a r e  a n o t h e r  

o f  t h e  m a j o r  c a u s e s  o f  f o o d - b o r n e  d i s e a s e  and  p r o d u c e  f r o m  

p e r h a p s  o n e - t h i r d  t o  o n e - h a  I f  o f  a l l  t h e  o u t b r e a k s  a n d  

c a s e s  o f  f o o d - b o r n e  i l l n e s s  i n  t h e  c 0 u n t r . y .  W h i l e  p r i o r  t o  

1 9 5 0  i t  was f e l t  t h a t  f o o d  p r o d u c e d  and  consumed l o c a l l y  

was l a r g e l y  r e s p o n s i b l e  f o r  s a l m o n e l  l o s i s ,  i t  became e v i -  

d e n t  t o  u s  f r o m  s m a l l  o u t b r e a k s  i n v o l v i n g  d r i e d  egg y o 1  k  i n  

o n e  c a s e ,  d r i e d  y e a s t  p r o d u c t s  i n  a n o t h e r ,  ( l a t e r  s e v e r a l  

o t h e r  f o o d s  w e r e  i m p l i c a t e d )  t h a t  s a l m o n e l l a e  c o u l d  s u r v i v e  

t h e  p r o c e s s e s  a p p l i e d  d u r i n g  m a n u f a c t u r e  o r  c o u l d  r e i n f e c t  

t h e  p r o d u c t  a f t e r  p r o c e s s i n g .  I t  was e v i d e n t  t h a t  t h e  

c e l l s  f o r  s a l m o n e l l a e  w h i c h  s u r v i v e  i n  s m a l l  numbers  w e r e  

somewhat  i n j u r e d  by t h e  p r o c e s s e s  and  f r e q u e n t l y  c o u l d  n o t  

b e  r e c o v e r e d  b y  o r d i n a r y  me thods .  S c i e n t i s t s  i n  t h e  D i v i -  

s i o n  o f  M i c r o b i o l o g y  made t w o  m a j o r  c o n t r i b u t  i o n s  t o  t h e  

i m p r o v e d  r e c o v e r y  o f  s a l m o n e l l a e .  Number one , M r .  W i l l i a m  



N o r t h , d e v e l o p e d  a  se l e c t i v e  medium w h i c h  was much l e s s  

t o x i c  f o r  t h e  i n j u r e d  s a l m o n e l  l a e  t h a n  o t h e r  n o r m a l  c e l l s 

and  w i t h  t h i s  new med i u m  we w e r e  r e a d i l y  a b l e  t o  i s o l a t e  

t h e  damaged s t r a i n s  f r o m  a v a r i e t y  o f  f o o d  p r o d u c t s .  4 

S e c o n d l y ,  he  and  h i s  c o l l e a g u e s  f o u n d  t h a t  t o  i s o l a t e  

damaged s a l m o n e l l a e  c e l l s  f r o m  f o o d  p r o d u c t s ,  a p e r i o d  i n  

w h i c h  t h e y  and  o t h e r  o r g a n i s m s  a s s o c i a t e d  w i t h  t h e m  i n  t h e  

p r o d u c t  w e r e  a l l o w e d  t o  g r o w  f o r  a f e w  h o u r s  i n  a good  

n u t r i t i o n a l  b r o t h  b e f o r e  t h e y  w e r e  s u b j e c t e d  t o  t h e  s e l e c -

t i ve c h e m i c a l  p r o c e d u r e s  g r e a t l y  f a c i l i t a t e d  t h e  r e c o v e r y  

o f  s a l m o n e l l a e . 5  H i s  p r e - e n r i c h m e n t  p r o c e d u r e  h a s  b e e n  

a d o p t e d  e v e r y w h e r e  f o r  t h e  e x a m i n a t i o n  o f  p r a c t i c a l l y  a1 1  

k i n d s  o f  d r i e d  f o o d s  and many o t h e r  f o o d  p r o d u c t s ,  a n d  h a s  

made t h e  c o n t r o l  o f  s a l m o n e l l a e  b y  d i r e c t  m i c r o b i o l o g i c a l  

e x a m i n a t i o n  a p r a c t i c a l  answer  t o -  t h e  p r o b l e m .  

L o f s v o l d :  T h a t  was r e a l l y  a p i e c e  o f  b a s i c  r e s e a r c h  a l -  

t h o u g h  i t  was a p p l i e d  t o  a  p r o b l e m  t h a t  we had, b u t  i t  was 

r e a l l y  a f u n d a m e n t a l  c h a n g e  i n  t h e  way o f  a n a l y z i n g - -

S locum:  T h a t ' s  r i g h t .  He t o o k  t h e  one  t e s t  c u l t u r e  medium 

p r a c t i c a l l y  a p a r t  t o  finrl ou t  what each i n g r e d i e n t  c o n t r i -  

b u t e d  t o  r e c o v e r y  o f  t h e  b a c t e r i a  and f o u n d  h e  c o u l d  a v o i d  

i n j u r y  t o  t h e  damaged c e l l s  w h i l e  r e t a i n i n g  t h e  a b i l i t y  t o  

s e l e c t  t h e  s a l m o n e l l a e  f r o m  t h e  o t h e r  c o m p e t i n g  b a c t e r i a  b y  

a d d i n g  one  c r i t . i c a 1  i n g r e d i e n t .  



B u t  when y o u  come r i g h t  down t o  i t  a l l  we a r e  t a l k i n g  

a b o u t  a r e  s t u d i e s  d e s i g n e d  t o  a n s w e r  a r e g u l a t o r y  p r o b l e m ,  

and  i n  t h a t  s e n s e  t h e y  a r e  c e r t a i n l y  a p p l i e d  r e s e a r c h ,  b u t  

some o f  i t  g e t s  p r e t t y  f u n d a m e n t a l .  A  v a r i e t y  o f  o t h e r  

f o o d s  i n c l u d i n g  d r y  m i l k  h a v e  b e e n  i m p l i c a t e d  and  a r e  now 

w i d e l y  c o n t r o l l e d .  P r o d u c t s  s u c h  as  f r o z e n  and  d r i e d  e g g s  

a r e  now r e q u i r e d  t o  b e  s u b j e c t e d  t o  a p a s t e u r i z i n g  p r o c e s s  

t o  d e s t r o y  s a l m o n e l l a e  b e f o r e  t h e y  a r e  g e n e r a l l y  u s e d  i n  

o t h e r  f o o d  i f  s h i p p e d  i n  i n t e r s t a t e  commerce and  a v a r i e t y  

o f  o t h e r  r e g u l a t o r y  a c t i o n s  d e s i g n e d  t o  r e d u c e  t h e  s a l m o n -

e l l a e  p r o b l e m  h a v e  e v o l v e d .  

A n o t h e r  c a s e  w h i c h  I t h i n k  shows f o r e s i g h t  on  t h e  p a r t  

o f  t h e  s c i e n t i s t s  i n  t h e  D i v i s i o n  o f  M i c r o b i o l o g y  came 

a b o u t  a r o u n d  1960.  They  l e a r n e d  o f  an i s o l a t e d  o u t b r e a k  o f  

b o t u l i s m  f r o m  a s e a l e d  p a c k a g e  o f  smoked f i s h  w h i c h  had 

b e e n  c a r r i e d  l i t e r a l l y  i n  t h e  t r u n k  o f  a  c a r  f o r  s e v e r a l  

d a y s  p r i o r  t o  use .  T h e y  a l s o  knew t h a t  a v a r i e t y  o f  f i s h -

e r y  p r o d u c t s ,  m a i n l y  home p r o c e s s e d ,  h a d  h e e n  in v o l  ved  i n  

o u t b r e a k s  c a u s e d  b y  a r e l a t i v e l y  new t y p e ,  Type E C l o s t r i -

d i u m  b o t u l i n u m ,  O n l y  o n e  p r i o r  c a s e  i n v o l v i n g  a c o a m e r c i n l  

p r o d u c t  had o c c u r r e d  t o  o u r  k n o w l e d g e  a t  t h e  t i m e .  One o f  

t h e  s c i e n t i s t s ,  Dr .  A.  P. D u n n i g a n ,  s a i d ,  " L e t ' s  p r o d u c e  a 

l a r g e  amount  o f  a n t i s e r a  and d e v e l o p  o u r  neth hods f o r  

d e t e c t i o n  o f  t h i s  o r g a n i s m . "  F rom t h a t  s t a r t  h e  w e n t  o n  



w i t h  t h e  d e v e l o p m e n t  o f  c r i t i c a l  a n t i s e r u m ,  w h i c h  a t  o n e  

t i m e  was t h e  o n l y  s o u r c e  o f  s u p p l y  i n  t h e  U n i t e d  S t a t e s ,  

and  a s e r i e s  o f  m e t h o d s  f o r  d e t e c t i o n  and i s o l a t i o n  o f  Type  

E C l o s t r i d i u m  b o t u l i n u m 6 .  

A g a i n ,  t h e  k e y  t o  a w h o l e  c o n t r o l  p r o g r a m  w h i c h  has  

r e s u l t e d  l a r g e l y  i n  t h e  e l i m i n a t i o n  o f  t h i s  f o r m  o f  f o o d  

p o i s o n i n g .  A n o t h e r  b r a n c h  o f  t h e  d i v i s i o n ,  M i c r o a n a l y t i c a l  

B r a n c h ,  was c o n c e r n e d  w i t h  t h e  a p p l i c a t i o n  o f  t h e  o p t i c a l  

m i c r o s c o p e  f o r  t h e  d e t e c t i o n  and  i d e n t i f i c a t i o n  o f  i n g r e d i -

e n t s  o r  f o r e i g n  m a t e r i a l s  w h i c h  f i n d  t h e i r  way i n t o  f o o d  

and  d r u g s .  A  g r o u p  o f  s c i e n t i s t s ,  l a r g e l y  f r o m  t h e  b i o l o g i -

c a l  s c i e n c e s ,  w e r e  r e c r u i t e d  i n  t h e  l a t e  ' 3 0 1 s ,  a n d  e a r l y  

1 9 4 0 ' s  t o  d e v i s e  a v a r i e t y  o f  s y s t e m s  f o r  t h e  s e p a r a t i o n  o f  

c o n t a m i n a n t s  r e s u l t i n g  f r o m  r o d e n t  o r  i n s e c t  i n f e s t a t i o n  

f r o m  a1 1  k i n d s  o f  f o o d s ,  s p i c e s ,  p r o c e s s e d ,  u n p r o c e s s e d ,  

d r i e d ,  a l m o s t  a n y  c l a s s  o f  f o o d  p r o d u c t .  I n  o n e  c a s e  b a c k  

i n  t h e  l a t e  ' 3 0 ' s  t h e y  a c t u a l l y  i s o l a t e d  and  r e a s s e m b l e d  a 

c o r n  e a r  worm w h i c h  was r e m o v e d  f r o m  a  c a n  o f  t o m a t o  p r o -

d u c t s  p a c k e d  i n  one  o f  o u r  w e s t e r n  s t a t e s ,  and  w e r e  a b l e  t o  

e x h i b i t  i t  i n  a c o u r t  case .  T h e s e  p r o c e d u r e s  w e r e  u s e d  t o  

p r e v e n t  t h e  u s e  o f  r a w  m a t e r i a l s  w h i c h  t h e  o r d i n a r y ,  p r u -

d e n t  h o u s e w i f e  w o u l d  r e f u s e  o r  d i s c a r d  r a t h e r  t h a n  p u t  i n t o  

h e r  p r o c e s s e d  f o o d  p r o d u c t s .  T h e y  w e r e  a p p l i e d  i n d i v i d u -

a l l y  t o  a l m o s t  e v e r y  segmen t  o f  t h e  f o o d  p r o d u c i n g  



i n d u s t r y ,  and r e s u l t e d  i n  a v a s t  i m p r o v e m e n t  i n  t h e  q u a l i t y  

o f  t h e  m a t e r i a l s  m a n u f a c t u r e r s  w e r e  u s i n g  and p u t t i n g  i n t o  

human f o o d  s u p p l y .  

A n o t h e r  d e v e l o p m e n t  i n  m i c r o s c o p i c  m e t h o d s  q u i t e  d i s -  

t i n c t i v e  f r o m  t h i s  was t h e  u s e  o f  t h e  h i s t o l o g y ,  i n  t h e  

c a s e  o f  p l a n t  and a n i m a l  ' t i s s u e s  o f  t h e  c e l l  s t r u c t u r e s  

f r o m  w h i c h  t h e y  a r e  d e r i v e d ,  o r  i n  t h e  c a s e  o f  c h e m i c a l  

s u b s t a n c e s ,  o f  t h e i r  c h e m i c a l  p r o p e r t i e s ,  o r  t h e i r  o p t i c a l  

c r y s t a l l o g r a p h i c  i n d i c e s  t o  i d e n t i f y  m a t e r i a l s  f o u n d  i n  o u r  

f o o d s  and d r u g s .  The u l t i m a t e  r e f i n e m e n t  o f  t h i s  was t h a t  

t h e  m a n u f a c t u r i n g  s o u r c e  o f  d r u g s  was e s t a b l i s h e d  p r i m a r i l y  

b y  t h e s e  t e c h n i q u e s .  When d r u g  a b u s e  p r o g r a m s  w e r e  f i r s t  

e s t a b l i s h e d  b y  FDA,  and u n d e r g r o u n d  t r a f f i c  i n  p o t e n t  d r u g s  

made i t  i m p o s s i b l e  t h r o u g h  o r d i n a r y  r e c o r d s  t o  e s t a b l i s h  

p r o o f  o f  i n t e r s t a t e  commerce, an  e x p e r t  a n a l y s t  b y  d e t e r -  

m i n i n g  t h e  a c t i v e  i n g r e d i e n t s  a n d  t h e  o t h e r  f i l l e r s  o r  

e x c i p i e n t  m a t e r i a l s  u s e d  was c h a r a c t e r i s t i c  o f  a  g i v e n  f i r m  

o r  m a n u f a c t u r e r  c o u l d  p r o v e  i t s  i n t e r s t a t e  o r i g i n .  By t h i s  

t e c h n i q u e  he  i d e n t i f i e d  t h e  d r u g  f i r m  m a n u f a c t u r i n g  t h e  

p r o d u c t  i n  a n o t h e r  s t a t e .  B y  u s i n g  w h a t  we c a l l e d  t h e  

b a l l i s t i c s  a p p r o a c h ,  and  u s i n g  i m p e r f e c t i o n s  on  t a b l e t s ,  

and c a p s u l e s ,  a n d  t h i n g s  o f  t h a t  s o r t  c a u s e d  b y  t h e  p u n c h e s  

and d i e s  u s e d  t o  make t h e s e  o b j e c t s ,  h e  was a l s o  a b l e  t o  

e s t a b l i s h  a t  what  p l a n t  t h e  p r o d u c t  was made, and  t h u s  



i n d i r e c t l y  e s t a b l i s h  t h a t  i t  h a d  o b v i o u ~ l y  moved i n t e r s t a t e  

commerce. By d i e s  I mean t h e  p u n c h e s  u s e d  t o  f o r m  t a b l e t s  

o r  d o s a g e  f o r r ~ s  u s e d  i n  t h e  m a n u f a c t u r i n g  p r o c e s s .  

Roe: When I was a s s i g n e d  t o  t h e  San F r a n c i s c o  o f f i c e  a s  

A s s i s t a n t  C h i e f ,  I r e c a l l  o n e  t i m e  when I w e n t  o u t  t o  make 

some t o m a t o  c a n n e r y  i n s p e c t i o n s .  One o f  t h e  E a s t  B a y  c a n -

n e r i e s  was i n  t h e  p r o c e s s  o f  m a k i n g  t o m a t o  c a t s u p  o r  t o m a t o  

p u r e e ,  t o m a t o  s a u c e s  o f  t h a t  t y p e ,  a n d  I o b s e r v e d  t h a t  t h e y  

w e r e  c a r e f u l l y  t r i m m i n g  t h e  t o m a t o e s  w i t h  r e s p e c t  t o  m o l d ,  

b u t  t h e y  w e r e  p a y i n g  no  a t t e n t i o n  t o  t h e  worm i n f e s t a t i o n  

w h i c h  d i d  e x i s t - - c o r n  e a r  worms. I r e m o n s t r a t e d  w i t h  t h e  

c a n n e r y  s u p e r i n t e n d e n t  a n d  t h e  c a n n e r y  c h e m i s t ,  a n d  h e  

s a i d ,  "Oh, w e ' r e  g e t t i n g  t h e  m o l d  o u t .  To h e l l  w i t h  t h e  

worms, y o u  c a n ' t  f i n d  t h e m  when we g e t  t h e m  a l l  g r o u n d  up." 

W e l l ,  he  was p ' e r h a p s  s o r r y  f o r  t h a t  n e g l e c t  b e f o r e  t h e  y e a r  

was o v e r  b e c a u s e  o u r  l a b o r a t o r i e s  h a d  b e e n  i n  t h e  p r o c e s s  

o f  d e v e l o p i n g  t h e  p r o c e d u r e .  I r e c a l l  t h a t  we d i d  h a v e  a 

number  o f  s e i z u r e s  o f  s h i p m e n t s  f r o m  t h a t  p l a n t  b e c a u s e  o f  

t h e  worm c o n t a m i n a t i o n .  

The Food  m i d  D r u g  A d m i n i s t r a t i o n  i s  p r i m a r i l y  a l a w  

e n f o r c e m e n t  a g e n c y  r e s p o n s i b l e  f o r  a d m i n i s t r a t i o n  o f  t h e  

F e d e r a l  Food,  D r u g  a n d  C o s m e t i c  A c t  a n d  o t h e r  c o n s u m e r  

p r o t e c t i o n  s t a t u t e s .  However ,  t h e  FDA w o u l d  n o t  b e  a b l e  



a d e q u a t e 1  y  and  i n t e l l  i g e n t l y  t o  c a r r y  o u t  i t s  r e s p o n s i b i -  

l i t i e s  w i t h o u t  a p p r o p r i a t e  l a b o r a t o r y  r e s e a r c h  p r o g r a m s  t o  

d e v e l o p  m e t h o d s  o f  a n a l y s i s ,  d a t a  t o  i n t e r p r e t  r e s u l t s  o f  

a n a l y s i s  a n d  i n f o r m a t i o n  t o  e n a b l e  a p p r a i s a l  a n d  e v a l u a -  

t i o n  o f  p e t i t i o n s  s e e k i n g  r e g u l a t i o n s  f o r  p e s t i c i d e  t o l e r -  

a n c e s ,  f o o d  a d d i t i v e  u s e s ,  f o o d  s t a n d a r d s ,  e t c .  

E x a m p l e s :  

1). S t u d i e s  o f  t h e  c o m p o s i t i o n  o f  f o o d s ,  i n c l u d i n g  

s e a s o n a l  and  g e o g r a p h i c a l  v a r i a t i o n s  i n  n a t u r a l  c o n s t i -

t u e n t s ;  a n d  s t u d i e s  t o  d e v e l o p  m e t h o d s  o f  a n a l y s i s  a n d  d a t a  

t o  e n a b l e  d e t e c t i o n  and measuremen t  o f  a d u l t e r a t i o n ,  s u c h  

a s  t h e  w a t e r i n g  o f  f r u i t  p r o d u c t s  o r  t h e  s u b s t i t u t i o n  o f  

s u g a r  f o r  f r u i t  s o l i d s .  

2 ) .  S t u d i e s  o f  t h e  d e c o m p o s i t i o n  o f  f o o d s  t o  i d e n -

t i f y  and m e a s u r e  p r o d u c t s  o f  d e c o m p o s i t i o n  t o  p r o v i d e  

a n a l y t i c a l  p r o c e d u r e s  f o r  d e t e c t i n g  s p o i l a g e ,  d e c o m p o s i -

t i o n .  

3 ) .  D e v e l o p m e n t  o f  m e t h o d s  t o  d e t e c t  and i d e n t i f y  

c o n t a m i n a n t s  i n  f o o d  p r o d u c t s  due  t o  i n s e c t  o r  o t h e r  t y p e s  

o f  f i l t h .  

4 ) .  Among t h e  i m p o r t a n t  r e s p o n s i b i l i t i e s  o f  t h e  

B u r e a u  o f  B i o l o g i c a l  a n d  P h y s i c a l  S c i e n c e s  was t h e  r e v i e w  

o f  p e s t i c i d e  and f o o d  a d d i t i v e  p e t i t i o n s  p r o p o s i n g  r e s i d u e  



t o l e r a n c e s  o r  r e g u l a t i o n s  w i t h  r e s p e c t  t o  t h e  u s e  o f  s u c h  

m a t e r i a l s .  T h i s  i n v o l v e d  r e v i e w  o f  t h e  i n f o r m a t i o n  s u b -  

m i t t e d  b y  t h e  p e t i t i o n e r  w i t h  r e s p e c t  t o  t h e  c h e m i s t r y  o f  

t h e  s u b s t a n c e s ,  i d e n t i t y  o f  r e s i d u e s ,  a n a l y t i c a l  m e t h o d s ;  

and  w i t h  r e s p e c t  t o  t h e  t o x i c i t y  d a t a  t o  e v a l u a t e  and make 

j u d g m e n t s  a s  t o  t h e  a d e q u a c y  and  r e l i a b i l i t y  i n  e s t a b l i s h -  

i n g  s a f e t y  o f  t h e  p r o p o s e d  t o l e r a n c e s  o r  u s e s .  

We t h o u g h t  i t  e s s e n t i a l  t h a t  t h e  r e v i e w i n g  s c i e n t i s t s  

h a v e  e x p e r i e n c e s  and i n v o l v e m e n t  i n  r e s e a r c h  p r o g r a m s  i n  

t h e s e  a r e a s  t o  b e  a b l e  t o  a d e q u a t e l y  t o  a p p r a i s e  t h e  

r e a s o n a b l e n e s s  o f  d a t a  s u b m i t t e d  b y  p e t i t i o n e r s .  

I d e a l l y ,  we t h o u g h t  i t  d e s i r a b l e  t h a t  o u r  r e v i e w  s c i -  

e n t i s t s  b e  engaged  i n  r e s e a r c h  i n  t h e i r  a r e a s  o f  e x p e r t i s e .  

T h i s  was n o t  a l w a y s  p o s s i b l e .  Some good r e s e a r c h  s c i e n -

t i s t s  w e r e  n o t  i n t e r e s t e d  i n  r e v i e w  w o r k ;  o t h e r s  p r e f e r r e d  

t h e  r e v i e w  work .  Many d i d  p a r t i c i p a t e  i n  b o t h  t y p e s  o f  

w o r k .  I n  any  e v e n t  t h e  r e v i e w s  i n  b o t h  t h e  c h e m i s t r y  and 

p h a r m a c o l o g y  a r e a s  w e r e  t h e  r e s p o n s i b i l i t y  o f  D i v i s i o n  

D i r e c t o r s  o r  B r a n c h  C h i e f s  who had  i m m e d i a t e  a c c e s s  t o ,  i f  

n o t  a c t u a l  d i r e c t i o n  o f  t h e  r e l a t e d  r e s e a r c h  a c t i v i t i e s .  

O f t e n  q u e s t i o n s  w o u l d  be r a i s e d  b y  A c c o u n t s  p e o p l e ,  

and  B u d g e t  B u r e a u  r e v i e w e r s  a s  t o  u s e  o f  a p p r o p r i a t i o n s  i n  

r e s e a r c h  p r o g r a m s .  Somet imes  l o n g  and h a r d  a r g u m e n t s  w e r e  



i n v o l v e d  i n  c o n v i n c i n g  c r i t i c s  o f  t h e  a p p r o p r i a t e n e s s  and  

i n d e e d ,  t h e  n e c e s s i t y  o f  t h e s e  t y p e s  o f  r e s e a r c h  i n  t h i s  

l a w  e n f o r c e m e n t  a g e n c y .  

A c t u a l l y ,  t h e  w o r k  done  i n  o u r  l a b o r a t o r i e s  i n  d e v e -  

l o p m e n t  o f  m e t h o d s  o f  a n a l y s i s ,  m e t h o d s  o f  a p p r a i s a l  and  

d a t a  w i t h  r e s p e c t  t o  t o x i c i t y  o f  s u b s t a n c e s  p r o v i d e d  t h e  

s c i e n t i f i c  b a s e s  f o r  e n f o r c e m e n t  p r o g r a m s .  

L o f s v o l d :  Thank y o u  g e n t l e m e n  f o r  t a k i n g  p a r t  i n  t h i s  

r e c o r d i n g .  
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RECALLING EARLY HISTORY OF F.D.A. 

VITAMIN D I V I S I O N  

b y  0. L. KLINE 

I j o i n e d  t h e  FDA i n  1936,  c o m i n g  f r o m  t h e  U n i v e r s i t y  

o f  W i s c o n s i n ,  w h e r e  I was a w a r d e d  t h e  Ph.D d e g r e e  i n  1934.  

I was i n v o l v e d  t h e r e  i n  n u t r i t i o n  r e s e a r c h  f r o m  1 9 2 9  t o  

1936 ,  an e x c i t i n g  p e r i o d  i n  t h e  d i s c o v e r y  and i d e n t i f i c a -

t i o n  o f  v i t a m i n s .  Dr .  E. M. N e l s o n ,  D i r e c : t o r  o f  t h e  V i t a -  

m i n  D i v i s i o n  o f  FDA, was a Ph.D f r o m  U . W . ,  w h e r e  he h a d  

w o r k e d  w i t h  Dr .  H a r r y  S t e e n b o c k  a n d  P r o f e s s o r  E.  B. H a r t  o n  

V i t a m i n s  A and D. He j o i n e d  t h e  FDA as  h e a d  o f  t h e  n e w l y  

e s t a b l i s h e d  V i t a m i n  D v i s i o n  i n  1930.  

1 9 3 6  t h e  V i t a m i n  D i v i s i o n  was i n v o l v e d  m a i n l y  i n  t h e  

t e  s  t i n g  o f  v i t a m i n  p r o d u c t s  i n  i n t e r s t a t e  commerce f o r  

t h e i r  v i t a m i n  c o n t e n t ,  w i t h  D r .  C. D. T o l l e  i n  c h a r g e  o f  

t h e  l a b o r a t o r y .  The s t a f f  was s m a l l ,  and  l i t t l e  t i m e  c o u l d  

b e  d e v o t e d  t o  t h e  i m p r o v e m e n t  o f  m e t h o d s  f o r  t h i s  p u r p o s e .  

The m e t h o d s  u s e d  w e r e  a n i m a l  t e s t s ,  and  w e r e  t i m e - c o n s u m -

i n g ,  b u t  a c c u r a t e .  W i t h  a n e w l y  d e v e l o p i n g  i n d u s t r y  i n  

t h i s  a r e a ,  t h e r e  w e r e  a number o f  a c t i o n s  t a k e n  a g a i n s t  

p r o d u c t s  t h a t  w e r e  f a l s e l y  l a b e l e d .  



I t  was o b v i o u s  t o  us i n  t h e  V i t a m i n  D i v i s i o n  t h a t  i n  a 

r e g u l a t o r y  o r g a n i z a t i o n  t h e r e  was a n e e d  t o  h a v e  a c o n t i  nu-  

i n g  e f f o r t  i n  i m p r o v e m e n t  o f  t h e  m e t h o d s  u s e d  f o r  d e t e r m i -

n a t i o n  o f  t h e  c l a i m e d  i n g r e d i e n t  o f  t h e  f o o d  o r  d r u g  i n  

q u e s t i o n .  W i t h  t h e  r a p i d  d e v e l o p m e n t  o f  i n f o r m a t i o n  i n  

t h e  v i t a m i n  f i e l d ,  t h i s  was o f  p a r t i c u l a r  i m p o r t a n c e .  

My e f f o r t  was d e v o t e d  i n  p a r t  t o  t h e  i m p r o v e m e n t  o f  

o u r  m e t h o d s ,  t o  a t t a i n  g r e a t e r  a c c u r a c y  and  t o  r e d u c e  t h e  

t i m e  needed  f o r  a t e s t .  Our s t a f f  was e n l a r g e d  g r a d u a l l y ,  

so t h a t  b o t h  r o u t i n e  t e s t i n g  and  m e t h o d o l o g y  w e r e  d e a l t  

w i t h  e f f e c t i v e l y .  Our  a n i m a l  l a b o r a t o r y  was l a r g e ,  w e l l -

e q u i p p e d ,  and a i r - c o n d i t i o n e d ,  t h e  o n l y  a i r - c o n d i t i o n e d  

s p a c e  i n  t h e  l a r g e  D e p a r t m e n t  o f  A g r c u l t u r e  b u i l d i n g ,  w h i c h  

h o u s e d  us  a t  t h a t  t i m e .  ( D u r i n g  mid-summer we had  many 

v i s i - t o r s  " s a u n t e r i n g "  t h r o u g h  o u r  a i r - c o n d i t i o n e d  h a l l w a y . )  

The v i t a m i n s  known, and a v a i l a b l e ,  i n  t h e  1 9 3 0 ' s  w e r e  

A, D, B1 ,  B 2 ,  C, and E .  We now know B 1  and  B 2  as 

t h i a m i n e  and  r i b o f l a v i n .  The v i t a m i n  c o n t e n t  i n  m a r k e t e d  

p r o d u c t s  was d e t ' e r m i n e d  b y  m e a s u r i n g  g r o w t h  r a t e  o f  y o u n g  

r a t s  d u r i n g  a p e ! r i o d  o f  3  t o  4 weeks,  one  g r o u p  r e c e i v i n g  a 

s p e c i f i e d  amount  o f  t h e  s t a n d a r d  v i t a m i n ,  t h e  s e c o n d  an 

e q u a l  amount  o f  t h e  t e s t  p r o d u c t ,  as i n d i c a t e d  i n  t h e  

l a b e l i n g .  I n  t h e  c a s e  o f  v i t a m i n  D, a f t e r  t h e  t e s t  p e r i o d ,  

a n i m a l s  w e r e  k i l l e d ,  a l e g  bone  removed  and p h o t o g r a p h e d ,  



t o  show amount  o f  b o n e - c a l c i f i c a t i o n .  T h e s e  m e t h o d s  w e r e  

r e a s o n a b l y  a c c u r a t e  and  e f f e c t i v e ,  b u t  q u i t e  t i m e - c o n s u m -  

i n g .  We r e c o g n i z e d  t h a t  i m p r o v e m e n t s  w e r e  much needed .  A 

p a r t  o f  my t i m e  f r o m  1 9 3 6 - 3 8  was d e v o t e d  t o  v a r i o u s  p r o c e -

d u r e s  t h a t  w o u l d  r e d u c e  t e s t  t i m e ,  and p o s s i b l y  i m p r o v e  

a c c u r a c y .  We a c q u i r e d  a d d i t i o n a l  k n o w l e d g e a b l e  p e r s o n n e l  

f o r  t h i s  p u r p o s e ,  and i n  1 9 3 8  o u r  f i r s t  p u b l i c a t i o n  ( K l i n e ,  

T o l l e  & ~ e l s o n . 1  a p p e a r e d  i n  t h e  J o u r n a l  o f  O f f i c i a l  

A g r i c u l t u r a l  C h e m i s t s  (AOAC) e n t i t l e d  " V i t a m i n  B 1  A s s a y  

b y  a r a t  c u r a t i v e  p r o c e d u r e . "  The b a s a l  d i e t  h a d  been  

compounded t o  i n c l u d e  t h e  t h e n  r e c e n t l y  d e s c r i b e d  f a c t o r s  

o f  t h e  v i t a m i n  B  c o m p l e x .  T h i s  d i e t ,  when f e d  t o  r a t s ,  

p r o d u c e d  p o l y n e u r i t i s  i n  a r e l a t i v e l y  s h o r t ;  p e r i o d .  The 

c u r a t i v e  r e s p o n s e  t o  s t a n d a r d  and  t e s t  m a t e r i a l  was made i n  

t h e  same a n i m a l ,  e l i m i n a t i n g  i n d i v i d u a l  v a r i a t i o n .  A l s o ,  

i n  p r e p a r a t i o n  o f  s t a n d a r d  d i e t ,  d e v o i d  o f  B1, we u s e d  a 

t r e a t m e n t  o f  t h e  d i e t  c o n s t i t u e n t s  w i t h  s o d i u m  b i s u l f i t e ,  

w h i c h  d e s t r o y e d  c o m p l e t e l y  a n y  t h i a m i n  p r e s e n t  i n  t h e  

d i e t a r y  c o n s t i t u e n t s . 2  

By  1 9 4 1  t h i s  m e t h o d  was w e l l  e s t a b l i s h e d  and  a c c e p t e d  

b y  t h e  A s s o c i a t i o n  o f  O f f i c i a l  A g r i c u l t u r a l  C h e m i s t s  

(AOAC). I s e r v e d  t h a t  o r g a n i z a t i o n  as A s s o c i a t e  R e f e r e e  o f  

t h i a m i n  m e t h o d o l o g y  f r o m  1938-58 .  

By 1 9 4 2  c h e m i c a l  m e t h o d s  f o r  t h i a m i n  h a d  b e e n  d e v e l o p e d  

f o r  u s e  i n  p h a r m a c e u t i c a l  p r o d u c t s .  As e a r l y  as 1 9 3 5  i t  



was o b s e r v e d  b y  P r o f e s s o r  P e t e r s  a t  O x f o r d  U n i v e r s i t y  t h a t  

a f l u o r e s c e n t  compound, t h i o c h r o m e ,  was f o r m e d  when t h e  

t h i a m i n  was o x i d i z e d  i n  a l k a l i n e  s o l u t i o n  w i t h  p o t a s s i u m  

f e r r i c y a n i d e .  The f l u o r e s c e n c e  d e v e l o p e d  was compared  w i t h  

t h a t  o f  a  s t a n d a r d  t h i o c h r o m e  s o l u t i o n .  My A s s o c i a t e  

R e f e r e e  r e p o r t  o f  November 1 9 4 4  r e v i e w e d  t h e  p r o g r ' e s s  w i t h  

u s e  o f  t h i s  me thod ,  and r e q u e s t e d  t h e  AOAC t o  c o l l a b o r a t e  

w i t h  Dr .  F u l l e r t o n  Cook, o f  t h e  U. S .  P h a r m a c o p o e i a  (USP) 

i n  a t r i a l  o f  t h e  me thod .  The r e s u l t s  e n c o u r a g e d  t h e  AOAC 

t o  a d o p t  t h e  USP m e t h o d  f o r  c e r e a l  and  v e g e t a b l e  p r o d u c t s .  

By 1945,  b a c t e r i a l  and y e a s t  g r o w t h  m e t h o d s  f o r  t h i a m i n  

h a d  b e e n  d e v e l o p e d .  I n  1947 D r .  L e o  F r i e d m a n  a n d  I r e -

v i e w e d  t h e  s e v e r a l  r e p o r t e d  p r o c e d u r e s ,  and p o i n t e d  o u t  t h e  

s h o r t c o m i n g s  and a d v a n t a g e s .  These  w e r e  much l e s s  t i m e  

c o n s u m i n g  t h a n  a n i m a l  m e t h o d s  and i n  some c a s e s  more  s p e c i -

f i c  t h a n  t h e  c h e m i c a l  me thod .  We s t a t e d  t h a t  " f o r  a m e t h o d  

s u i t a b l e  i n  r e g u l a t o r y  and c o n t r o l  l a b o r a t o r i e s  t h e  h i g h e s t  

d e g r e e  o f  p r e c i s i o n  and s p e c i f i c i t y  s h o u l d  b e  r e q u i r e d . "  

The d e g r e e  o f  p r e c i s i o n  w i t h  t h e  y e a s t - f e r m e n t a t i o n  m e t h o d  

was i n  a r a n g e  c o m p a r a b l e  w i t h  t h a t  e x p e c t e d  o f  t h e  best  

a n i m a l  assays .  

D u r i n g  t h i s  p e r i o d  ( 1 9 3 6 - 4 4 )  i m p r o v e d  m e t h o d s  f o r  r i b o -

f l a v i n ,  v i t a m i n  C, and v i t a m i n  Bg w e r e  a l s o  b e i n g  p u t  t o  

use.  Our  l a b o r a t o r y  g r a d u a l l y  c h a n g e d  f r o m  an a n i m a l  l a b  

e x c l u s i v e l y  t o  one  i n c l u d i n g  b i o l o g i c a l  and c h e m i c a l  

met  hods.  



R i b o f l a v i n  d e t e r m i n a t i o n  i s  a c a s e  i n  p o i n t .  We f o u n d  

t h e  a c c e p t e d  m i c r o b i o l o g i c a l  m e t h o d ,  m e a s u r i n g  t h e  g r o w t h  

o f  L a c t o b a c i l l u s  c a s e i ,  a l t h o u g h  r e a s o n a b l y  a c c u r a t e  w i t h  

h i g h  p o t e n c y  p r o d u c t s ,  was u n r e l i a b l e  w i t h  l o w e r  l e v e l s  o f  

t h e  v i t a m i n .  We l e a r n e d  t h a t  c a r e f u l  r e m o v a l  o f  t h e  p r o -

t e i n  and  f a t  f r a c t i o n s  o f  t h e  t e s t  s o l u t i o n  e l i m i n a t e d  t h e  

n o n - s p e c i f i c  g r o w t h  e f  f e c t . 3  T h i s  e n c o u r a g e d  t h e  mod i f i -

c a t i o n  o f  t h e  U.S.P. m e t h o d  o f  r i b o f l a v i n . ,  

I n  1947 we d e a l t  w i t h  t h e  f r e q u e n t l y  r a i s e d  q u e s t  i o n  o f  

a v a i l a b i l i t y  f r o m  t h e  human i n t e s t i n a l  t r a c t  o f  t h e  v i t a m i n  

c o n t e n t  o f  some f o o d  p r o d u c t s ,  s i n c e  we w e r e  a w a r e  t h a t  

some w a t e r - s o l u b l e  f a c t o r s  a r e  a b s o r b e d  w i t h  r e l a t i v e  ease ,  

a n d  e l u t e d  q u a n t i t a t i v e l y  o n l y  u n d e r  n a r r o w l y  s p e c i f i c  c o n -

d i t i o n s .  We a p p r o a c h e d  t h i s  p r o b l e m  w i t h  human s u b j e c t s ,  

m e a s u r i n g  t h e  u r i n a r y  e x c r e t i o n  o f  t h e  w a t e r - s o l u b l e  v i t a -

m in ,  f o l l o w i n g  a p r e c o d u r e  p r o p o s e d  b y  t h e  Food  R e s e a r c h  

L a b o r a t o r i e s .  We u s e d  f i v e  members o f  o u r  s t a f f ,  p r o v i d i n g  

c o m p l e t e  f o o d  i n t a k e  f o r  each  f o r  t h r e e  d a y s ,  c o l l e c t i n g  

t h e  u r i n e  o f  e a c h  and  d e t e r m i n i n g  t h e  v i t 8 3 m i n  c o n t e n t .  The 

f i r s t  d a y  v i t a m i n  e x c r e t i o n  s e r v e d  as  a b a s a l ,  t h e  s e c o n d  

d a y  t h e  p r o d u c t  t e s t ,  and  t h e  t h i r d  d a y  a s e c o n d  p r o d u c t  

t e s t . 4  

Our  d i e t  squad  was s t a n d a r i z e d  and m a i n t a i n e d ,  w i t h  

a s s a y s  c o n d u c t e d  w e e k l y .  The r e p r o d u c i b i l i t y  o f  s u b j e c t s  



was e x c e l l e n t .  We w o r k e d  p a r t i c u l a r l y  on t w o  v i t a m i n s ,  

t h i a m i n  and r i b o f l a v i n ,  b e c a u s e  o f  t h e i r  r e a d y  a d s o r p t i o n  

o n  many a d s o r b i n g  a g e n t s ,  w i t h o u t  r e a d y  e l u t i o n .  Our  

l i m i t e d  e x p e r i e n c e  w i t h  v i t a m i n  C a n d  N i a c i n  was f a v o r a b l e .  

T h i s  s t u d y  was o f  i m p o r t a n c e  i n  e v a l u a t  i n g  t h e  a c c u r a c y  o f  

t h e  b i o l o g i c a l  m e t h o d s  t h e n  i n  use.  

The r e c o g n i t i o n  o f  v i t a m i n  B i z  came somewhat l a t e r  i n  

t h e  v i t a m i n  B g r o u p ,  and  was n o t  a v a i l a b l e  u n t i l  t h e  l a t e  

' 4 0 ' s .  I n  1 9 5 1  we p u b l i s h e d  a  m e t h o d  f o r  ~ ~ ~ 5  t h e  r e -

s u l t  o f  t w o  y e a r s  s t u d y ,  t h a t  was a d o p t e d  b y  t h e  U.S.P., 

and l a t e r  was a c c e p t e d  b y  t h e  AOAC. It was w e l l  known t h a t  

B12 p r e v e n t e d  and  c u r e d  p e r n i c i o u s  anemia ,  and  i t s  e a r l y  

c l i n i c a l  u s e  g r e a t l y  r e d u c e d  t h e  number o f  p e r n i c i o u s  

a n e m i a  c a s e s  i n  t h i s  c o u n t r y .  

By 1 9 3 9  v i t a m i n  86 h a d  b e e n  f u l l y  i d e n t i f i e d  and  

named. T h e r e  w e r e  r e p o r t s  i n  t h e  l i t e r a t u r e  d e s c r i b i n g  t h e  

e f f e c t s  o f  i t s  d e f i c i e n c y .  I n  1 9 3 9  Dr .  J u k e s  r e p o r t e d  t h e  

o c c u r r e n c e  o f  s p a s m o d i c  c o n v u l s i o n s  i n  c h i c k s  r e c e i v i n g  a 

B6 d e f i c i e n t  d i e t .  F o u t s  and c o - w o r k e r s  r e p o r t e d  a s i mi-
l a r  c o n d i t i o n  i n  dogs,  c u r e d  b y  t h e  a d d i t i o n  o f  B6 t o  

t h e i r  d i e t .  Dr. D a n i e l ,  D r .  T o l l e  and I r e p o r t e d  i n  1 9  

t h e  r e s u l t s  o f  o u r  s t u d y  o f  d i e t s  d e f i c i e n t  i n  86.6 I n  

r a t s ,  o n  d i e t s  d e v o i d  o f  v i t a m i n  Bg, m o t h e r s  h a d  no 

d i f f i c u l t y  i n  p r o d u c i n g  young ,  b u t  f a i l u r e  o f  n o r m a l  g r o w t h  



i n  t h e  y o u n g  was o b s e r v e d  d u r i n g  t h e  l a c t a t i o n  p e r i o d ,  and  

c h a r a c t e r i s t i c  symptoms w e r e  n o t e d  b e t w e e n  t h e  f i f t e e n t h  

and  e i g h t e e n t h  d a y s  o f  age. The y o u n g  w e r e  e m a c i a t e d ,  

showed t r e m o r ,  u t t e r e d  s h a r p  c r i e s ,  and  e x h i b i t e d  a s e r i e s  

o f  r u n n i n g  f i t s ,  a c c o m p a n i e d  b y  c o n v u l s i o n s ,  and  i n  m o s t  

c a s e s ,  b y  d e a t h  w i t h i n  a  d a y  o r  two .  We w e r e  u n a w a r e  o f  

a n y  p r e v i o u s  r e p o r t  o f  c h a r a c t e r i s t i c  symptoms o f  t h i s  d e -  

f i c i e n c y  i n  y o u n g  r a t s .  We f u r t h e r  d e m o n s t r a t e d  t h a t  t h e  

c o n d i t i o n  i s  r e a d i l y  r e p r o d u c i b l e ,  and t h a t  p y r i d o x i n e  i s  

s p e c i f i c  i n  i t s  c u r e  a n d  p r e ~ e n t i o n . ~  

V i t a m i n  Bg, renamed  p y r i d o x i n e ,  e x i s t s  i n  t h r e e  

f o r m s :  P y r o d o x i n e ,  P y r i d o x a l ,  a n d  P y r i d o x a m i n e .  Our 

s t u d i e s  d e m o n s t r a t e d  t h a t  t h e  p y r i d o x a l  f o r m  i s  r e a d i  Y 

d e s t r o y e d  b y  m o i s t  h e a t ,  s u c h  a s  t h a t  u s e d  f o r  s t e r i l  z a -

t i o n  t r e a t m e n t  o f  m i l k ,  w h i l e  t h e  o t h e r  t w o  f o r m s  a r e  

s t a b l e .  

L a t e  i n  1953  FDA i n s p e c t o r s  became a w a r e  o f  an o u  b r e a k  

o f  c o n v u l s i o n s  i n  i n f a n t s  2 t o  3 m o n t h s  o l d  i n  s e v e r a  

p a r t s  o f  t h e  c o u n t r y .  

F u r t h e r  i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  n o  r e m e d y  had 

b e e n  f o u n d ;  t h a t  t h e r e  w e r e  c a s e s  o f  b r a i n  o p e r a t i o n s  w h i c h  

p r o v e d  f u t i l e ,  and  t h a t  a number o f  d e a t h s  h a d  b e e n  r e -

p o r t e d .  The r e p o r t s  w e r e  s e n t  t o  W a s h i n g t o n ,  t o  t h e  

D i v i s i o n  o f  P h a r m a c o l o g y .  A f t e r  a t h o r o u g h  s t u d y ,  t h e  



c a u s e  o f  t h e  i n f a n t  c o n v u l s i o n s  r e m a i n e d  u n i d e n t i f i e d .  The 

f i l e  was s e n t  t 1 2  t h e  N u t r i t i o n  D i v i s i o n  f o r  r e v i e w ,  a n o t  

uncommon p r o c e d u r e ,  and came t o  my desk.  I n  r e a d i n g  t h e  

r e p o r t  I was s t r u c k  b y  t h e  s i m i l a r i t y  o f  t h e  c o n v u l s i o n s  

d e s c r i b e d  w i t h  t h e  " s c r e a m i n g  f i t s "  and c o n v u l s i o n s  we had  

seen  o c c u r i n g  i n  o u r  e x p e r i m e n t s  w i t h  r a t s  on a B g  d e f i -

c i e n t  d i e t .  F u r t h e r  s t u d y  o f  t h e  s i m i l a r i t i e s  o f  t h e  t w o  

c o n d i t i o n s  s u g g e s t e d  t o  me t h a t  t h e  i n f a n t  c o n v u l s i o n s  w e r e  

t h e  r e s u l t  o f  a l a c k  o f  v i t a m i n  B g  i n  t h e  d i e t  o f  t h e  

c h i l d r e n .  T h e  I n s p e c t o r s  i n f o r m a t i o n  i n d i c t e d  t h a t  t h e  

m i l k  p r o d u c t  u s e d  i n  t h e  f o r m u l a  f e d  t o  t h e  c o n v u l s i v e  

i n f a n t s  was l i q u i d  SMA, a Wyeth p r o d u c t ,  w h i c h  h a d  s t e r i -  

l i z e d  a t  a h i g h  t e m p e r a t u r e .  I n  o u r  s t u d i e s  Bg, P y r i -

d o x a l  h a d  b e e n  d e s t r o y e d  a t  h i g h  t e m p e r a t u r e s .  

I t o o k  my e v a l u a t i o n  t o  D r .  N e l s o n  who, a f t e r  h i s  u s u a l  

t h o r o u g h  p r o b i n g ,  d i s c u s s e d  t h e  m a t t e r  p r o m p t l y  w i t h  t h e  

FDA M e d i c a l  D i v i s i o n .  T h r e e  d a y s  l a t e r  D r .  I r v i n g  K e r l a n  

o f  t h a t  d i v i s i o n  a t t e n d e d  a m e d i c a l  m e e t i n g  i n  C h i c a g o ,  

w h i c h  was a l s o  a t t e n d e d  b y  D r .  C h a r l e s  D. May, o f  t h e  

U n i v e r s i t y  o f  Iowa.  A t  t h e  m e e t i n g ,  i n f a n t  c o n v u l s i o n s  

w e r e  w i d e l y  d i s c u s s e d ,  and soon  a f t e r  D r .  M a y ' s  r e t u r n  t o  

Iowa ,  a c a s e  o f  t h i s  t y p e  was a d m i t t e d  t o  t h e  U n i v e r s i t y  

H o s p i t a l .  D r .  M a y ' s  s t o r y  i s  b e s t  t o l d  b y  h i m s e l f  i n  t h e  

f o l l o w i n g  e x c e r p t  f r o m  h i s  p a p e r  i n  t h e  P r o c e e d i n g s  o f  t h e  
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VITAMIN &,'IN 11UhlAX KUTRITION: 


A CRITIQUE AND A S  OBJECT LESSOS 


Wlthln the past year a dramatic outbreak of a singular typpe of convulsive 
seizures in babies has provided convincing evidence of a n  essential role for 

- Vitamin Be in human nutrition under natural circumstances.~~~z 
But i t  is more important that  this episode be considered a s  a reminder of 

the complex interrelationships which permeate studies of nutritional factors 
and a s  a warning against hasty conclusions. It also serves a s  a n  illustration 
of the hazard in premature or uncontrolled application to human nutrition 
of isolated fragments of knowledge concerning nutritional factors. 

The existence of Vitamin BOwas discovered in 1934 by experiments with 
r a t s  Symptoms of deficiency of this vitamin were soon described in scveral 
species of animals but not in man. Within a few years the chemistry of the 
vitamin was determined and the synthesis achieved. Considerable information 
as to thz metabolic reactions affected by a deficiency of Vitamin 1 3 ~was rapidly 
eccumulated.4 Only yecently, 16 years after the discovery of Vitamih RG,the 
Council on Pharmacy and Chemistry of the American Medical &soc!ation 
reviewing the status of our knowledge of the role of Vitamin BG in human 
nutrition reached only a cautious acceptance of a n  essential dietary require- 
ment for Vitamin BO in the human.' 

The origlnal observations which called attention to the problem of unusual 
convulsions in infants and pointed the way to i ts  solution were made by a 
doctor In practice.6 just as were similar observations" which led a few years 
ago to an appreciation of the ci~cumstanccs producing a deficiency of folic acld 
in lnfancy.7 This should encourige practitioners to realize that  close observa- 
tlon of their patients still permits fundamental contributions to be made 
without the paraphernalia of a hospital research center. I t  should also remind 
professors that  conspicuous phenomena are still passing before them unseen. 

The critlcal observations referred to were t h a t  a n  unusual number of 
lnfants of about 2 months of age were being brought to this doctor wlth a 
type of convulsive seizure which struck him a s  odd; that  all were being fed 
the same commercially prepared modhication of cow's milk; and tha t  as 
soon as such a n  lnfant was given some other cow's mllk formula the con-
vulslons ceased with amazing abruptness. These observations were promptly 
conflrmed by 'numerous rcports whlch came to official agencies and to the 
manufacturer involved. It became apparent that  some property of thls one 
product was responsible for convulsive seizures in  a n  alarming number of 
bables. 

.Chalrm.o: Dcprtrncnt of rcdhtria. C o l k r  of Medicine. Stale U n l v c n l b  lmr- ..Br Dr. E.N. Nelson. Minne.wli=. Minnoot.. -
n 
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' The manufact,urer disclosed that a change in the product had been made 

just prior to the widespread appearance of convulsions in babies fed the 
product. There was a natural flurry of suspicion of some toxic or infectious 
contaminant but none was found. Furthermore, the convulsions followed 
ingestion of only the liquid form of the product; a dried form of identical 
composition had caused no difficulties. Careful examination and study of the 
infants failed to reveal a cause for the seizures. 

The changes 1.n the incriminated product which had preceded this wide- 
spread appearance of convulsions was the substitution of palm oil for coconut 
oil in the formula, and, according to one report,= the liquid product was also 
sterilized under more vigorous conditions to assure freedom from harmful 
organisms. i 

The characteristics of the convulsions under consideration were unl-
versally recognized to be unusual. In most instances the seizures began 

-	 between 6 weeks and 4 months of age and were unaccompanied by s\gns of 
infection. Neither neonatal nor rachitic forms of tetany would be expected 
in thls age period.. Quite regularly the babies were described as "nervous," 
"jumpy," easily "startled" by noise, or colicy and irritable. Seizures appeared 
abruptly wlth marked opisthotonus and the collvulsive movements were s t m  
and jerky. Consciousness seemed to be lost, the seizures were brief, 2 to  3 
minutes. and consciousness usually quickly recovered. Attacks varied in fre- 
quency from occaxiona!, more often.1 to 3 daily and sometimes rr.uch more 
numerous. Between attacks the baby would remain "jumpy," and by the time 
seizures appeared, became anorexic and gained poorly. In  the milder cases 
the change to some other formula brought an end to the symptoms either 
Immediately or within a few days, the baby began to thrive again, and no 
sequelae were evident. A slight elevation of spinal fluid protein was frequent. 

. 	Only a few of many such babies examined were found to have anemia. 
Numerous other studies customarily done in seeking a cause for seizures in 
this age period were regularly normal. Electroencephalographic tracings were 
sometimes abnormal but were not recognized as specific. 

The infants had all been fed liquid SMA* from birth or shortly thereafter 
-	 with little or no c;upplementation from solid foods or vitamin preparations 

(All the vitamins .known to be essential were incorporated into the product 
during manufacture). I t  was finally estimated that seizures developed in 
about 3 per thousand babies fed exclusively on this product. No convulsions 
of thls type were reported on similar products or other modhications of cow's 
ma.perbum due to favltyobwmatfm, but certainly suCh selzures must have 
been rare. 

A s  the magnitude of the problem became clear the manufacturers returned 
to the formula for SMA in use before the palm oil was substitutcd for coconut 
oil. To everyone's dismay the incidence of convulsions amongst babies fed 
liquid SMA continued unabated. 

If one could recapture the grave concern and bewilderment which must 
have seized those giving thought to the problem one might more fully appre- 



clate the astuteness of Dr. 0.I;Kline of the Division of Nutrition of the U.S. 
Food and Drug Administration, who must receive credit for pointing out the 
likely cause for the development of convulsions in these infants. After a iew 
hours scrutiny of the massive reports he concluded these lnfants were suffering 
from a deficiency of Vitamin Be. 

HOW could Dr. K l i e  arrive a t  this opinion with such apparent ease when 
for 16 years numerous attempts had failed to flnd unequivocal evidence tha t  
deficiency of Vitamin Ba develops in humans under natural circumstances7 
Here we have another confirmation of Pasteur's nlaxirn. "In the field of 
observation chance favors only the prepared minds." I n  1940, Daniel, Kline. 
and Tolle had conducted some neat experiments to  explain a deficiency of 
Vitamin BS which had been observed as  a n  incidental flnding in previous 
animal experiments actually arranged for another purpose.8 With this ex-
perience as a background Dr. Kline qui~kly noticed the close resemblance 
between occurrences in young rats deficient in Vitamin Bs and the sequence 
of events surrounding the advent and cure of tht: convulsive seizures in 
infants. The idea that  a deficiency of Vitamin BGmight be responsible for 
the seizures in infants fed liquid SMA was given substantial support from 
the timely report of a similar syndrome in a n  infant  fed a synthetic diet 
deficient in Vitamin Bc and shown to be cured by pyridoxine.0 

The obvious next step was to try the effect of pyridoxine on infants with 
seizures from feeding liquid SMA. Just as this idea was broadcast a suitable 
candidate on Liquid ShTA, having frequent seizures dally, was admltted to  the  
University Hospital of the State University of Iowa. No further convulsions 
occurred after the Injection of 10 mg. of pyridoxine though the same batch 
of offending product was continued unchanged for several days before dis- 
charging the baby. The subsequent course on a fresh cow's mllk formula 

. . . - 2 a s  uneentful,-- -- -----. -
3. A. ascA*hur . ~ ~ ~ ~ i. ~ l d ~ ~ ~ >ahm. C. t~ n t d ~ l l ,.ircn to Dr. ~ AhcPuen and 

-,,,pilation of tbm information. 

I n  a d d i t i o n  t o  l a b o r a t o r y  t e s t i n g ,  o u r  d i v i s i o n  became 

i n v o l v 4  iii FDA Pub1 i c  H e a r i ~ g son f o o d  s t a n d a r d s  and r e g u -  

l a t i o n s  f o r  l a b e l i n g  o f  f o o d s  f o r  s p e c i a l  d i e t a r y  use .  The 

Food, Drug  and C o s m e t i c  A c t  o f  1 9 3 8  had an i m p o r t a n t  e f f e c t  

upon f o o d  s u p p l e m e n t a t i o n  t h r o u g h  i t s  p r o v i s i o n s  f o r  e s t a b -

l i s h i n g  f o o d  s t a n d a r d s  and r e g u l a t i o n s  f o r  l a b e l i n g  of 



f o o d s  f o r  s p e c i a l  d i e t a r y  use.  The f o o d  i n d u s t r y  moved 

r a p i d l y  t o  m a r k e t  a v a r i e t y  o f  f o o d s  p u r p o r t e d  t o  b e  o f  

v a l u e , c o n t a i n i n g  v i t a m i n s  and m i n e r a l s  w i d e l y  pub1 i c i z e d  

a s  o f  g r e a t  v a l u e  f o r  a n y  number  o f  human c o n d i t i o  s. 

An FDA P u b l i c  H e a r i n g ,  t o  e s t a b l i s h  a s t a n d a r d  f o r  

w h i t e  f l o u r  wa:j h e l d  i n  t h e  s p r i n g  o f  1940.  Among o t h e r  

i s s u e s ,  t e s t i m o n y  was o f f e r e d  b y  i n d u s t r y ,  r e q u e s t  n g  t h e  

a d d i t i o n  o f  c e r t a i n  m i n e r a l s  and  v i t a m i n s  t o  f l o u r .  T h e r e  

was a w i d e  d i s c r e p a n c y  i n  v i e w s  a s  t o  w h i c h  v i t a m i n s ,  and 

t h e  amount  o f  each,  w e r e  t o  b e  i n c l u d e d  i n  t h e  s t a n d a r d ,  

and t h e  h e a r i n g  r e c e s s e d  f o r  s e v e r a l  m o n t h s  f o r  f u r t h e r  

s t u d y .  

T h i s  was a t e n s e  p e r i o d  i n  t h e  E u r o p e a n  p h a s e  o f  t h e  

war ,  and n u t r i t i o n i s t s  w e r e  much c o n c e r n e d  i n  i m p r o v i n g  t h e  

n u t r i t i o n  o f  t h i s  c o u n t r y .  An i n t e r d e p a r t m e n t a l  c o m m i t t e e ,  

u n d e r  D r .  M. L. W i l s o n ,  who h a d  s e r v e d  a s  A s s i s t a n t  S e c r e -

t a r y  o f  t h e  U. S. D e p a r t m e n t  o f  A g r i c u l t u r e ,  was a s s i g n e d  

t h e  t a s k  o f  d e v e l o p i n g  a n  e f f e c t i v e  p r o g r a m ,  t o  p r e s e n t  t o  

t h e  N a t i o n a l  N u t r i t i o n  C o n f e r e n c e  f o r  D e f e n s e ,  h e l d  i n  May 

1941.  O f  m a j o r  c o n c e r n  t o  t h i s  c o m m i t t e e  was t h e  p r o p o s e d  

a d d i t i o n s  t o  f l o u r .  The N a t i o n a l  R e s e a r c h  C o u n c i l  o f  t h e  

N a t i o n a l  Academy o f  S c i e n c e s  c a l l e d  t o g e t h e r  t h o s e  n u t r i -  

t i o n i s t s  m o s t  i n v o l v e d ,  t o  f o r m  an a d v i s o r y  g r o u p ,  wh i c h  

met  f i r s t  o n  November  25 ,  1940,  t o  f o r m  t h e  C o m m i t t e e  0n 



Food  and N u t r i t i o n .  Members o f  t h i s  c o m m i t t e e  t e s t i f i e d  a t  

t h e  r e c o n v e n e d  F l o u r  H e a r i n g  i n  s u p p o r t  o f  a p o s i t i o n  t h a t  

D r .  E. M. N e l s o n ,  t e s t i f y i n g  f o r  FDA, o u t l i n e d  a t  t h e  h e a r -  

i n g .  Thus t h e  Food  a n d  N u t r i t i o n  B o a r d  o f  t h e  N a t i o n a l  

Academy o f  S c i e n c e s  was b o r n ,  i n  and o f  t h e  t h r o e s  o f  f o o d  

e n r i c h m e n t  . 
D r .  N e l s o n  was a man o f  c o u r a g e ,  w i t h  a c l e a r  and 

f o r c e f u l  p r e s e n t a t i o n  o f  p r i n c i p l e s  c o n s i d e r e d  e s s e n t i a  

m e e t i n g  t h e  r e q u i r e m e n t  o f  t h e  l a w  t h a t  a s t a n d a r d  " s h a  

p r o m o t e  h o n e s t y  and  f a i r  d e a l i n g  i n  t h e  i n t e r e s t  o f  c o n -

sumers."  I n  d e v e l o p i n g  h i s  t h e o r y ,  p r e s e n t e d  t o  and  s u p -  

p o r t e d  b y  t h e  Food  a n d  N u t r i t i o n  B o a r d ,  and  i n  t e s t i f y i n g  

a t  t h e  F l o u r  H e a r i n g s ,  h e  p o i n t e d  o u t  t h a t  (1) p r o p o s a l s  t o  

add v i t a m i n s  o r  m i n e r a l s  t o  f l o u r  s h o u l d  b e  s u p p o r t e d  b y  

e v i d e n c e  o f  d e f i c i e n c y  o f  p r o p o s e d  n u t r i e n t s  i n  a s u b s t a n -

t i a l  segmen t  o f  t h e  p o p u l a t i o n ;  ( 2 )  a d d i t i o n  o f  v i t a m i n s  

n o t  e s t a b l i s h e d  as  n e e d e d  s h o u l d  n o t  b e  c o n s i d e r e d ;  ( 3 )  a n y  

v i t a m i n  n o t  s t a b l e  i n  f l o u r  d u r i n g  s t o r a g e  o r  i n  t h e  b a k i n g  

p r o c e s s  s h o u l d  n o t  b e  added;  a n d  ( 4 )  t h e  added  q u a n t i t y  o f  

n u t r i e n t  s h o u l d  be  s u f f i c i e n t  t o  make an i m p o r t a n t  c o n t r i -

b u t i o n ,  b u t  n o t  e x c e e d i n g  t h e  e s t a b l i s h e d  m in imum d a i l y  

r e q u i r e m e n t .  

On t h e  b a s i s  o f  D r  . N e l s o n ' s  ev i d e n c e ,  s u p p o r t e d  b y  

o t h e r s ,  a d d i t i o n s  t o  f l o u r  o f  t h i a m  i n ,  r i b o f l a v i n ,  n i a c  



and  i r o n  w e r e  . j u s t i f i e d ;  c a l c i u m  and  v i t a m i n  D w e r e  made 

o p t i o n a l .  The  name a c c e p t e d  f o r  t h e  p r o d u c t  was " e n r i c h e d  

f l o u r " .  T h i s  a c c o m p l i s h m e n t  was o f  i m p o r t a n c e ,  a s  i t  p r o -

v i d e d  t h e  p a t t e r n  o f  e v i d e n c e  n e e d e d  i n  e s t a b l i s h i n g  a 

s t a n d a r d  f o r  o t h e r  e n r i c h e d  f o o d s .  

The B o a r d  i s s u e d  a  s t a t e m e n t  o f  p o l i c y  i n  1941 ,  w h i c h  

was r e a f f i r m e d  and  r e s t a t e d  i n  1 9 5 3  j o i n t l y  b y  t h e  B o a r d  

and  t h e  A m e r i c a n  M e d i c a l  A s s o c i a t i o n ' s  C o u n c i l  o n  Foods  a n d  

N u t r i t i o n  w h i c h  r e a d s  a s  f o l l o w s :  

" (1 )  W i t h  c a r e f u l l y  d e f i n e d  l i m i t a t i o n s ,  t h e  
p r i n c i p l e  o f  t h e  a d d i t i o n  o f  s p e c i f i c  n u t r i e n t s  
t o  c e r t a i n  s t a p l e  f o o d s  i s  e n d o r s e d  f o r  t h e  p u r -  
p o s e  o f  m a i n t a i n i n g  good  n u t r i t i o n  a s  w e l l  as  f o r  
c o r r e c t i n g  d e f i c i e n c i e s  i n  t h e  d i e t s  o f  t h e  gen-  
e r a l  p o p u l a t i o n  o r  o f  s i g n i f i c a n t  s e g m e n t s  o f  t h e  
p o p u l a t i o n .  The r e q u i r e m e n t s  f o r  e n d o r s e m e n t  o f  
t h e  a d d i t i o n  o f  a p a r t i c u l a r  n u t r i e n t  t o  a p a r t i -
c u l a r  f o o d  i n c l u d e  ( a )  c l e a r  i n d i c a t i o n s  o f  p r o b -  
a b l e  a d v a n t a g e  f r o m  i n c r e a s e d  i n t a k e  o f  t h e  n u t -
r i e n t ,  ( b )  a s s u r a n c e  t h a t  t h e  f o o d  i t e m  c o n c e r n e d  
w o u l d  b e  an e f f e c t i v e  v e h i c l e  o f  d i s t r i b u t i o n  f o r  
t h e  n u t r i e n t  t o  b e  added,  and  ( c )  e v i d e n c e  t h a t  
s u c h  a d d i t i o n  w o u l d  n o t  be  p r e j u d i c i a l  t o  t h e  
a c h i e v e m e n t  o f  a d i e t  g o o d  i n  o t h e r  r e s p e c t s .  
These  r e q u i r e m e n t s  h a v e  b e e n  m e t  i n  t h e  s p e c i f i c  
c a s e s  i n d i c a t e d  i n  p a r a g r a p h  ( 6 ) .  

( 2 )  The d e s i r a b i l i t y  o f  m e e t i n g  t h e  n u t r i t i o n a l  
n e e d s  o f  t h e  p e o p l e  b y  t h e  u s e  o f  n a t u r a l  f o o d s  
a s  f a r  as  p r a c t i c a b l e  i s  e m p h a s i z e d ,  a n d  t o  t h a t  
e n d  e d u c a t i o n  i n  t h e  p r o p e r  c h o i c e  and  p r e p a r a -  
t i o n  o f  f o o d s  a n d  t h e  b e t t e r m e n t  o f  f o o d  p r o d u c -  
t i o n ,  p r o c e s s i n g ,  s t o r a g e ,  a n d  d i s t r i b u t i o n  a s  t o  
p r o v i d e  m o r e  f u l l y  t h e  e s s e n t i a l  n u t r i e n t s  n a t i v e  
t h e r e t o  a r e  t o  b e  e n c o u r a g e d .  

( 3 )  I n  o r d e r  t o  a v o i d  undue  a r t i f i c i a l i t y  o f  
f o o d  s u p p l y ,  f o o d s  c h o s e n  as  v e h i c l e s  f o r  t h e  
d i s t r i b u t i o n  o f  a d d i t i o n a l  n u t r i e n t s  s h o u l d  be,  
w h e n e v e r  p r a c t i c a l ,  t h o s e  f o o d s  w h i c h  h a v e  s u f -  
f e r e d  l o s s  i n  r e f i n i n g  o r  o t h e r  p r o c e s s i n g ,  a n d  
t h e  n u t r i e n t s  added  t o  s u c h  f o o d s  s h o u l d  p r e f e r -  
a b l y  b e  t h e  k i n d s  and  q u a n t i t i e s  n a t i v e  t o  t h e  
c l a s s  o f  f o o d s  i n v o l v e d .  



( 4 )  The a d d i t i o n  o f  o t h e r  t h a n  n a t u r a l  l e v e l s  o f  
n u t r i e n t s  t o  f o o d s  w h i c h  a r e  s u i t a b l e  v e h i c l e s  o f  
d i s t r i b u t i o n  may b e  f a v o r e d  when p r o p e r l y  q u a l i -  
f i e d  j u d g m e n t  i n d i c a t e s  t h a t  t h e  a d d i t i o n  w i l l  
b e  a d v a n t a g e o u s  t o  t h e  p u b l i c  h e a l t h  and  when 
o t h e r  m e t h o d s  f o r  e f f e c t i n g  t h e  d e s i r e d  p u r p o s e  
a p p e a r  t o  b e  l e s s  f e a s i b l e .  

( 5 )  Whenever  t e c h n o l o g i c  and  e c o n o m i c  d e v e l o p -
m e n t s  l e a d  t o  e x t e n s i v e  r e d u c t i o n  i n  t h e  consump-  
t i o n  o f  a s t a p l e  f o o d ,  w i t h  a c o n s e q u e n t  n u t r i -
t i o n a l l y  s i g n i f i c a n t  r e d u c t i o n  i n  t h e  i n t a k e  o f  
a n  e s s e n t i  a1 n u t r i e n t  o r  n u t r i e n t s ,  c o n s i d e r a t i o n  
b y  q u a l i f i e d  b o d i e s  s h o u l d  be  g i v e n  t o  t h e  d e s i r -  
a b i l i t y  o f  r e s t o r i n g  s u c h  n u t r i e n t  o r  n u t r i e n t s  
t o  t h e  d i e t a r y .  

( 6 )  The e n d o r s e m e n t  o f  t h e  f o l l o w i n g  i s  r e a f -  
f i r m e d :  t h e  e n r i c h m e n t  o f  f l o u r ,  b r e a d ,  d e g e r m i -
n a t e d  c o r n  m e a l ,  and  c o r n  g r i t s ;  t h e  n u t r i t i v e  
i m p r o v e m e n t  o f  w h o l e  g r a i n  c o r n  mea l  and o f  w h i t e  
r i c e ;  t h e  r e t e n t i o n  o f  r e s t o r a t i o n  o f  t h i a m i n ,  
n i a c i n ,  and  i r o n  i n  p r o c e s s e d  f o o d  c e r e a l s ;  a n d  
t h e  a d d i t o n  o f  v i a m i n  D  t o  m i l k ,  o f  v i t a m i n  A t o  
v e g e t a b l e  f a t s ,  and  o f  i o d i n e  t o  t a b l e  s a l t . "  

As D r .  N e l s o n ' s  s u c c e s s o r  I c o n t i n u e d  t o  w o r k  w i t h  t h e  

F o o d  and N u t r i t i o n  B o a r d  f r o m  1 9 5 9  u n t i l  my r e t i r e m e n t  f r o m  

FDA. A c l o s e  a s s o c i a t i o n  o f  FDA w i t h  t h e  Food  a n d  N u t r i -  

t i o n  B o a r d  has  c o n t i n u e d  t o  t h e  p r e s e n t .  T h i s  c o m m i t t e e  

h a s  b e e n  m o s t  e f f e c t i v e  i n  r e s o l v i n g  many i s s u e s .  I t  

e s t a b l i s h e d  f o r m u l a s  f o r  S t a n d a r d i z e d  E n r i c h e d  F o o d s  t h a t  

w e r e  a c c e p t e d  b y  FDA a s  o f f i c i a l ,  a n d  t h r o u g h  t h e  y e a l s  h a s  

made a d d i t i o n s  and  m o d i f i c a t i o n s  w h e r e  needed.  

The a c c o m p a n y i n g  l i s t  o f  pub1  i c a t i o n s  w i l l  i n d i c a t e  

t h a t  I h a v e  a t t e m p t e d  t o  d e s c r i b e  o n l y  t h e  h i g h l i g h t s  o f  

o u r  w o r k  t o g e t h e r .  I w o u l d  l i k e  t o  e x p r e s s  my g r a t i t u d e  



t o  my c o l l e a g u e s  w o r k i n g  i n  t h e  l a b o r a t o r y  t o  a c c o m p l i s h  

t h e  r e s e a r c h  t h a t  I h a v e  o u t l i n e d ,  many o f  whom I h a v e  b e e n  

u n a b l e  t o  m e n t i o n  b y  name i n  t h i s  b r i e f  resume.  I t  was 

g r a t i f y i n g  t o  a l l  o f  u s  t h a t  o u r  R e s e a r c h  S t a f f ,  i n  1969 ,  

was g i v e n  a S u p e r i o r  S e r v i c e  Award  b y  t h e  D e p a r t m e n t  o f  

H e a l t h ,  E d u c a t i o n  and W e l f a r e .  

My t h i r t y  y e a r s  w i t h  FDA was a v e r y  s a t i s f y i n g  

e x p e r i e n c e .  



F O O T N O T E S  


1. 	 S e e  K1 i n e  P u b l i c a t i o n  List: I t e m  2 1  


2. 	 S e e  K1 i n e  P u b l i c a t i o n  List: I t e m  2 3  


3. S e e  K1 i n e  P u b l i c a t i o n  List: I t e m  3 5  


4 - S e e  K1 i n e  P u b l i c a t i o n  List: Item 36 


5. 	 S e e  K l i n e  P u b l i c a t i o n  List: I t e m  5 0  


6 - 	 S e e  K l i n e  P u b l i c a i t o n  List: Item 3 1  


7 - 	 B g ,  f i r s t  n a m e d  B q  in our W i s c o n s i n  Studies. 
S e e  P u b l i c a t i o n s  12-17. 



L I S T  OF PUBLICATIONS 


The C a l c i u m - P h o s p h o r u s  R a t i o  i n  t h e  N u t r i t i o n  o f  S row-
i n g  C h i c k s .  H a r t ,  E. B., S c o t t ,  H. T., K l i n e , 0. L., 
H a l p i n ,  J. G. P o u l t r y  S c i . ,  -I X ,  296 ( 1 9 3 0 ) .  

The  I n f l u e n c e  o f  I r r a d i a t e d  Y e a s t  on  t h e  C a l c  i u m  a n d  
P h o s p h o r u s  M e t a b o l  is a  o f  M i l k i n g  Cows. H a r t ,  E. B., 
S t e e n b o c k ,  H., K l i n e ,  0. L., a n d  Humphrey,  G. C. 
J.  B i o l .  Chem., 86, 1 4 5  ( 1 9 3 0 ) .  

The I n f l u e n c e  o f  M i n e r a l  A c i d s  and S u g a r  on  t h e  C a l c i u m  
a n d  P h o s p h o r u s  M e t a b o l i s m  o f  M i l k i n g  Cows. H a r t ,  E. 
B., S t e e n b o c k ,  H., K l i n e ,  0. L., and  Humphrey ,  G. C. 
J o u r  D a i r y  S c i  ., E, 307 ( 1 9 3 1 ) .  

A  R a t i o n  f o r  t h e  P r o d u c t i o n  o f  R i c k e t s  i n  C h i c k s .  
H a r t ,  E. B., K l i n e ,  0. L., and Keenan ,  J .  A. 
S c i e n c e ,  73, 7 1 1  ( 1 9 3 1 ) .  

The E f f e c t  o f  A r t i c i a l  D r y i n g  on t h e  A v a i l a b i  l i t y  o f  
t h e  N u t r i e n t s  o f  A l f a l f a  Hay. H a r t ,  E:. B., Kl i n e ,  0 
L., a n d  Humphrey,  G. C. J o u r .  Agr .  R e s e a r c h ,  -45,  50 
( 1 9 3 2 ) .  

C a r o t e n e  and  X a n t h o p h y l l  as  S o u r c e s  o f  V i t a m i n  A f o r  
t h e  Grow i n g  C h i c k .  K l i n e ,  0. L., S c h u l t z e ,  M. i., a n d  
H a r t ,  E. B. J o u r .  B i o l .  Chem., 97, 8 3  ( 1 9 3 2 ) .  

L a c t o s e  i n  N u t r i t i o n .  K l i n e ,  0. L., Keenan,  J.  A., 
E l v e h j e m ,  C. A., a n d  H a r t ,  E. B. J .  H i o l .  Chem., 
-98,  1 2 1  ( 1 9 3 2 ) .  


A S t u d y  o f  t h e  H e a t  S t a b i l i t y  o f  t h e  V i t a m i n  B F a c t o r s  

R e a u i r e d  b y  t h e  C h i c k .  E l v e h j e m ,  C. A., K l i n e .  0. L., 
~ e i n a n ,  J . -A . ,  and H a r t ,  E. B; J .  B i o l .  hem.; 99, 
309 ( 1 9 3 2 ) .  

The  Use o f  t h e  C h i c k  i n  V i t a m i n  B1  a n d  8 2  S t u d i e s .  
K l i n e ,  0. L., Keenan,  J. A., E l v e h j e m ,  C. A., and H a r t ,  
E. B., J. B i o l .  Chem., -99, 295 ( 1 9 3 2 ) , .  

New N u t r i t i o n a l  F a c t o r s  R e q u i r e d  b y  t h e  C h i c k  
( A b s t r a c t ) .  K l i n e ,  0. L., Keenan,  J .  A., E l v e h j e m ,  
C. A., a n d  H a r t ,  E. B. P r o c .  Am. Chem. Soc. M e e t i n g s  
( B i o l .  D i v . ) ,  C h i c a g o ,  S e p t .  ( 1 9 3 3 ) .  

New N u t r i t i o n a l  F a c t o r s  R e q u i r e d  b y  t h e  C h i c k .  Keenan ,  
J. A., K l i n e ,  0. L., E l v e h j e m ,  C. A., a n d  H a r t ,  E. B. 
J.  B i o l .  Chem., 103,6 7 1  ( 1 9 3 3 ) .  



S t u d i e s  o n  t h e  S t a b i l i t y  o f  V i t a m i n s  B1, B2, and  
Bq. Keenan,  J. A., K l i n e ,  0. L. J. B i o l .  Chem. 
P r o c .  May, ( 1 9 3 4 ) .  

The S t a b i l i t y  o f  V i a t m i n s  31, B2, and  Bq. 

Keenan,  J. A., K l i n e ,  0. L., E l v e h j e m ,  C. A., a n d  H a r t ,  

E. B., J. N u t r .  -9, 63  ( 1 9 3 5 ) .  

S t u d i e s  on  t h e  G r o w t h  F a c t o r  i n  L i v e r .  K l i n e ,  0. L.. 
Keenan,  J. A., E l v e h j e m ,  C. A., a n d  H a r t ,  E. B. J. 
B i o l .  Chem., -107,  1 0 7  ( 1 9 3 4 ) .  

F u r t h e r  S t u d i e s  o n  V i t a m i n  Bq. ( A b s t r a c t ) .  K l i n e ,  
0. L., E l v e h j e m ,  C. A., a n d  H a r t ,  E. B. P r o c .  Am. Chem. 
Soc.  M e e t i ~ i g s  ( B i o l .  D i v . ) ,  C l e v e l a n d ,  S e p t .  ( 1 9 3 4 ) .  

An I m p r o v e d  S y n t h e t i c  R a t i o n  f o r  V i t a m i n  B4 S t u d i e s .  
K l i n e ,  0. I-., B i r d ,  H. R., E l v e h j e m ,  C. A., a n d  H a r t ,  
E. B. J. N u t r . ,  -11, 515 ( 1 9 3 6 ) .  

F u r t h e r  E v i d e n c e  f o r  t h e  E x i s t e n c e  o f  V i t a m i n  Bq. 
K l i n e ,  0. I-., E l v e h j e m ,  C. A., a n d  H a r t ,  E. B. 
B iochem.  J., 30, 7 8 0  ( 1 9 3 6 ) .  

The D i s t r i b u t i o n  and P r o p e r t i e s  o f  t h e  A n t i g i z z a r d  
E r o s i o n  F a c t o r  R e q u i r e d  b y  C h i c k s .  B i r d ,  H. R., K l i n e ,  
0. L., E l v e h j e m ,  C. A . ,  and  H a r t ,  E. B., J. N u t r . ,  12, 
5 7 1  ( 1 9 3 6 ) .  

The  D i s t r i b u t i o n  o f  V i t a m i n  B4 i n  some P l a n t  a n d  
A n i m a l  P r o d u c t s .  K l i n e ,  0. L., R i r d ,  H. R., E l v e h j e m ,  
C. A., a n d  H a r t ,  E. B. J. N u t r . ,  -12, 455  ( 1 9 3 6 ) .  

A r g i n i n e  - A G r o w t h  F a c t o r  f o r  C h i c k s .  A r n o l d ,  A., 
K l i n e ,  0. L., E l v e h j e m ,  C. A., and  H a r t ,  E. B. B i o l .  
Chem., D e c ,  ( 1 3 3 6 ) .  

V i t a m i n  B 1  A s s a y  b y  a R a t  C u r a t i v e  P r o c e d u r e .  K l i n e ,  
0. L., Toile, C. D., and N e l s o n ,  E. M. J. .A.O.A.C., 
21,- 305 ( 1 9 3 8 ) .  

P o l y n e u r i t i s  a s  a C r i t e r i o n  i n  V i t a m i n  ~1 D e t e r m i n a -
t i o n s .  K l i n e ,  0. L. Read b e f o r e  B iochem.  Sec., Fed. 
Am. Soc. f o r  Exp. B i oI., B a l t i m o r e ,  A p r i l  1, 1938.  

~ a s a l  D i e t s  f o r  V i t a mi n  B 1  D e t e r m i n a t i o n .  K l i n e ,  0. 
L., T o l l e ,  C. D., a n d  N e l s o n ,  E. M. S c i e n c e ,  -88, 508  
( 1 9 3 8 ) .  



BIOGRAPHICAL SKETCH 

D r .  G l e n n  G .  S l o c u m  

D r .  G l e n n  G .  S locum was b o r n  i n  I n d i a n o l a ,  I owa ,  o n  F e b r u a r y  
26,  1 9 0 6 .  He was g r a d u a t e d  f r o m  I n d i a n o l a  H i g h  S c h o o l  and  
a t t e n d e d  S i m p s o n  C o l l e g e  i n  I n d i a n o l a ,  r e c e i v i n g  h i s  B.A. 
d e g r e e  i n  1 9 2 8  w i t h  a m a j o r  i n  B i o l o g y .  tie t o o k  g r a d u a t e  
s t u d y  i n  S a n i t a r y  B a c t e r i o l o g y  a t  I o w a  S t a t e  C o l l e g e  (now 
U n i v e r s i t y )  a n d  r e c e i v e d  h i s  M . S .  d e g r e e  i n  1930 .  

A f t e r  r e p o r t i n g  t o  t h e  Food a n d  D r u g  A d m i n i s t r a t i o n  a s  a  
J u n i o r  B a c t e r i o l o g i s t  i n  J u l y ,  1 9 3 0 ,  he  p u r s u e d  g r a d u a t e  
s t u d y  a t  G e o r g e  W a s h i n g t o n  U n i v e r s i t y ,  a n d  l a t e r  a t  t h e  
U n i v e r s i t y  o f  M a r y l a n d ,  f r o m  w h i c h  he  r e c e i v e d  a Ph.0. 
d e g r e e  w i t h  a m a j o r  i n  B a c t e r i o l o g y  a n d  m i n o r s  i n  Z o o l o g y  
and  B i o c h e m i s t r y .  

D r .  S l o c u m  a d v a n c e d  t h r o u g h  t h e  r a n k s  i n  Food a n d  D r u g  
A d m i n i s t r a t i o n  a s  a b a c t e r i o l o g i s t ,  s p e c i a l i z i n g  i n  w o r k  
o n  f o o d  p o i s o n i n g ,  f o o d  s a n i t a t i o n  a n d  d e c o m p o s i t i o n ,  d r u g  
s t e r i l i t y ,  and  a n t i s e p t i c s .  He was a p p o i n t e d  C h i e f  o f  t h e  
B a c t e r i o l o g i c a l  B r a n c h  and  A c t i n g  C h i e f  o f  t h e  D i v i s i o n  o f  
M i c r o b i o l o g y  i n  1946,  C h i e f  o f  t h e  D i v i s i o n  i n  1 9 5 2 ,  a n d  
D i r e c t o r  o f  t h e  D i v i s i o n  i n  1 9 5 9 .  

D r .  S l o c u m  i s  a member o f  t h e  A m e r i c a n  S o c i e t y  f o r  M i c r o -  
b i o l o g y ,  a F e l l o w  i n  t h e  A m e r i c a n  P u b l i c  H e a l t h  A s s o c i a t i o n ,  
t h e  W a s h i n g t o n  Academy o f  S c i e n c e s ,  t h e  A s s o c i a t i o n  o f  
O f f i c i a l  A g r i c u l t u r a l  C h e m i s t s ,  and  t h e  I n s t i t u t e  o f  Food 
T e c h n o l o g i s t s .  He i s  a member o f  Sigma X i ,  B e t a  B e t a  B e t a  
and  Sigma A l p h a  O m i c r o n ,  a l l  h o n o r a r y  s c i e n t i f i c  s o c i e t i e s .  

He s e r v e d  o n  AFDOUS C o m m i t t e e  o n  Canned,  F r o z e n  and  P r e p a r e d  
Foods ,  I n t e r n a t i o n a l  C o m m i s s i o n  o n  M i c r o b i o l o g i c a l  S p e c i f i -  
c a t i o n s  f o r  Foods  o f  t h e  I n t e r n a t i o n a l  A s s o c i a t i o n  o f  M i c r o -  
b i o l o g i c a l  S o c i e t i e s ,  C h a i r m a n  U . S .  D e l e g a t i o n  t o  E x p e r t  
C o m m i t t e e  o n  Food H y g i e n e ,  Codex A l i m e n t a r i u s  1 9 6 4  a n d  1965 ,  
a n d  S t e r i l e  P r o d u c t s  C o m m i t t e e  o f  t h e  U.S. P h a r m a c o p o e i a .  
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F o l l o w - u p  M e e t i n g  ( a t  W i l l i a m s b u r g )  b y  0. L. K l i n e .  



0 .  L .  KLINE 

C u r r i c u l u m  V i t a e  

Born  i n  R e y n o l d s ,  I n d i a n a  - - S e p t e m b e r  1 2  

E n t e r e d  t h e  U n i v e r s i t y  o f  W i s c o n s i n  

B.S. 1 9 2 9 ,  M.S. 1 9 3 1 ,  P h . D .  1 9 3 4  

S t a f f  member a t  U W  i n  B i o c h e m i s t r y  1 9 3 4 - 3 6  

E l e c t e d  t o  m e m b e r s h i p  i n  A m e r i c a n  I n s t i t u t e  

o f  N u t r i t i o n  

J o i n e d  s t a f f  o f  F D A ' s  V i t a m i n  D i v i s i o n  i n  

W a s h i n g t o n  

D i r e c t o r  o f  R e s e a r c h  f o r  V i t a m i n  D i v i s i o n ,  F D A .  

C h r .  o f  S o c i e t y  f o r  E x p e r i m e n t a l  B i o l o g y  a n d  

M e d i c i n e  

C h r .  Animal  N u t r i t i o n  R e s e a r c h  C o u n c i l  

E l e c t e d  T r e a s u r e r  o f  AIN - t w i c e  r e - e l e c t e d  

R e f e r e e  f o r  A O A C  on N u t r i t i o n a l  A d j u n c t s  

R e c i p i e n t  o f  D i s t i n g u i s h e d  S e r v i c e  Award ,  H E W  

E d i t o r i a l  Board  o f  J o u r n a l  o f  N u t r i t i o n  

D i r e c t o r  o f  Food D i v i s i o n ,  FDA 

D i r e c t o r  o f  FDA's N u t r i t i o n  D i v i s i o n  ( f o r m e r l y  

V i t a m i n )  

Member o f  O r g a n i z i n g  C o m m i t t e e  f o r  5 t h  I n t e r -

n a t i o n a l  C o n g r e s s  on N u t r i t i o n ,  h e l d  i n  

W a s h i n g t o n ,  D . C .  

S p e n t  mon th  o f  May i n  Amman, a s  C o n s u l t a n t  t o  

t h e  J o r d a n  g o v e r n m e n t  i n  r e  t h e  o r g a n i z a -  

t i o n  o f  f o o d  a n d  d r u g  c o n t r o l  

A p p o i n t e d  A s s i s t a n t  C o m m i s s i o n e r  f o r  S c i e n c e  

i n  FDA 

L i s t e d  i n  Who's Who i n  A m e r i c a  

P r e s i d e n t  o f  AIN 

V i s i t i n g  P r o f e s s o r  i n  N u t r i t i o n  a t  M i c h i g a n  

S t a t e  	U. 


( c o n t i n u e d )  
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O r g a n i z e d  t h e  O f f i c e  o f  S c i e n c e  S e r v i c e s  f o r  

A I N ,  w i t h  a n  o f f i c e  a t  Beaumon t  House a t  

FASEB h e a d q u a r t e r s  

Member o f  IUNS W o r k i n g  C o m m i s s i o n  11,  w h i c h  m e t '  

a t  R o c k e f e l l e r  C e n t e r  i n  B e l l a g i o ,  I t a l y  

C o n s u l t a n t  t o  D r .  J e a n  M a y e r ,  i n  s e t t i n g  u p  t h e  

o r g a n i z a t i o n  f o r  THE WHITE HOUSE CONFERENCE 

ON FOOD, NUTRITION, AND HEALTH 

Cha l i rman  o f  IUNS m e e t i n g  i n  B e l g r a d e ,  Y u g o s l a v i a ,  

p r i o r  t o  t h e  I n t e r n a t i o n a l  C o n g r e s s  o n  

N u t r i t i o n  i n  P r a g u e  

As member o f  I n s t i t u t e  o f  Food  T e c h n o l o g y ,  

s e r v e d  o n  c o m m i t t e e  f o r  o r g a n i z i n g  t h e i r  

I n t e r n a t i o n a l  C o n g r e s s  i n  W a s h i n g t o n ,  D . C .  

The C o n r a d  E l v e h j e m  Award  f o r  P u b l i c  S e r v i c e  

i n  N u t r i t i o n  was a w a r d e d  t o  h i m  b y  A I N  

Member o f  I U N S  w o r k i n g  c o m m i s s i o n  m e e t i n g  i n  

T u n i s  

E x e c u t i v e  O f f i c e r  f o r  A I N  a t  FASEB H e a d q u a r t e r s  

i n  W a s h i n g t o n  

Member o f  I U N S  W o r k i n g  C o m m i s s i o n  i n  W a s h i n g t o n ,  

D . C .  p r i o r  t o  I n t e r n a t i o n a l  C o n g r e s s  o n  

N u t r i t i o n  i n  M e x i c o  C i t y  

E x e c u t i v e  O f f i c e r  f o r  N a t i o n a l  N u t r i t i o n  Con- 

s o r t i u m  

A I N  e l e c t e d  h i m  a F e l l o w  - - a n  h o n o r  r e s e r v e d  

f o r  o l d e r  members 

1 9 7 8 :  ( c o n )  Member o f  C o m m i t t e e  f o r  a r r a n g i n g  t h e  M c C o l l u m  

C e n t e n n i a l  C e l e b r a t i o n  i n  W a s h i n g t o n ,  D . C .  

a t  t h e  N a t i o n a l  Academy o f  S c i e n c e ,  a n d  

a r r a n g i n g  f o r  a s e r i e s  o f  M e m o r i a l  L e c -

t u r e s  i n  h i s  name 

( c o n t i n u e d ) 
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Additionally, he was a member of the National Research 


Committee Advisory on Nutrition to the 


Quartermaster. 


For a long period o f  years, he was invited by 


the American Academy o f  Pediatrics to 


attend its meetings as a consultant. 


He was on an advisory Committee for: 

National Academy Science, National Research 

Council & U.S. Pharmacopeia and the Nation- 

al Formulary 

Further organizations in which he had membership: 


ACS 


AAAS 


American Public Health Association 


Society for Nutrition Education 


Cosmos Club o f  Washington 




CURRICULUM VITAE:  

EDWIN P. LAUG, P h a r m a c o l o g i s t  

B a c k g r o u n d :  Ph.D., B i o c h e m i s t r y ,  U n i v e r s i t y  o f  P e n n s y l -

v a n i a ,  1 9 3 0 .  

T e n u r e  w i t h  FDA: 1935  - 1965 

A t  t h e  o r g a n i z a t i o n  o f  a new D i v i s i o n  o f  P h a r m a c o l o g y  

i n  1935 ,  I was a p p o i n t e d  A s s i s t a n t  P h a r m a c o l o g i s t  t o  d o  

r e s e a r c h  o n  t h e  t o x i c o l o g y  o f  l e a d :  Such s t u d i e s  t o  g i v e  

s c i e n t i f i c  s u p p o r t  f o r  s e t t i n g  t o l e r a n c e s  f o r  l e a d  ( a n d  

a l s o  a r s e n i c )  i n  f r u i t s  s p r a y e d  w i t h  l e a d  a r s e n a t e .  

A t  t i m e  o f  r e t i r e m e n t ,  I was C h i e f  S p e c i a l  I n v e s t i g a -

t i o n s  B r a n c h .  D i v i s i o n  o f  P h a r m a c o l o g y .  I p u b l i s h e d  64 

p a p e r s  i n  t e c h n i c a l  J o u r n a l s  o n  m e t h o d o l o g y  a n d  b a s i c  r e -

s e a r c h  t o  g i v e  s u p p o r t  f o r  t h e  s e t t i n g  o f  t o l e r a n c e s  f o r  

t o x i c  s u b s t a n c e s  i n  f o o d s  a n d  d r u g s .  B r o a d l y ,  t h e s e  s t u d i e s  

c o n c e n t r a t e d  o n  t h r e e  g e n e r a l  a r e a s  o f  t o x i c o l o g y .  

( 1 )  The h e a v y  m e t a l s ,  s u c h  a s  l e a d ,  m e r c u r y ,  a r s e n i c ,  e t c .  

( 2 )  The o r g a n i c  i n s e c t i c i d e s ,  s u c h  a s  DDT, L i n d a n e ,  A l -

d r i n e ,  D i e l d r i n ,  e t c .  

( 3 )  I m p a c t  o f  r a d i o a c t i v e  c o n t a m i n a t i o n  o f  f o o d s ,  f o l l o w -

i n g  t h e  a t m o s p h e r i c  r e l e a s e  o f  r a d i o a c t i v e  s u b s t a n c e  i n  

c o n n e c t i o n  w i t h  t h e  t e s t i n g  o f  a t o m i c  bombs. 



ROBERT S .  	 R O E  

D a t e  o f  B i r t h :  M a r c h  7 ,  1902 

P l a c e  o f  B i r t h :  D e n v e r ,  C o l o r a d o  

E d u c a t i o n :  D e n v e r  Pub1 i c  S c h o o l s  
U n i v e r s i t y  o f  D e n v e r  - A.B. 1 9 2 4  

M a j o r  - C h e m i s t r y  
M i n o r s  - M a t h ,  P h i l o s o p h y  

U n i v e r s i t v  o f  C h i c a q o  - D a r t  t i m e ,  -
1926-1929  
1 9  S e m e s t e r  H o u r s  G r a d u a t e  C r e d i t  i n  
C h e m i s t r y  a n d  B a c t e r i o l o g y  

P r o f e s s i o n a l  E x p e r i e n c e :  

1 9 2 3 - 1 9 2 5  -	 McPhee & M c G i n n i t y  Company, D e n v e r ,  C o l o r a d o  
P l a n t  C o n t r o l  C h e m i s t  ( P a i n t  F a c t o r y )  

S e p t e m b e r  1 5 ,  1925 - J u l y  1 5 ,  1967 ,  Food a n d  D r u g  
A d m i n i s t r a t i o n  a s  C h e m i s t  a n d  A d m i n i s t r a t i v e  
O f f i c e r :  

9 / 1 5 / 2 5  -	 6 / 3 0 / 3 0 ,  C h i c a g o  S t a t i o n  
A n a l y t i c a l  C h e m i s t  -	 2  y e a r s  f o o d  

2  y e a r s  d r u g  
1 y e a r  A c t i n g  

B a c t e r i o l o g i s t  

7 /  1 / 3 0  -	 3 / 1 5 / 3 4 ,  W a s h i n g t o n ,  D . C .  
A s s i s t a n t  t o  C h i e f ,  I m p o r t  S u p e r v i s i o n  

M a r c h  1 9 3 4  - May 1937 ,  A s s i s t a n t  C h i e f ,  San F r a n c i s c o  
S t a t i o n  

May 1937  - J u n e  1943 ,  C h i e f ,  S e a t t l e  S t a t i o n  

J u l y  1 9 4 3  -	 A u g u s t  1952 ,  C h i e f ,  L o s  A n g e l e s  D i s t r i c t  

A u g u s t  1952  - O c t o b e r  1954 ,  W a s h i n g t o n  D . C .  
D i r e c t o r ,  D i v i s i o n  o f  P r o g r a m  R e s e a r c h  

O c t o b e r  1 9 5 4  - J u n e  1956 ,  W a s h i n g t o n ,  D . C .  
A s s o c i a t e  C o m m i s s i o n e r  o f  Food a n d  D r u g s  



I 

Resume, R o b e r t  S.  R o e - - c o n t i n u e d  

J u n e  1 9 5 6  	- J a n u a r y  1 9 6 5 ,  W a s h i n g t o n ,  D . C .  
D i r e c t o r ,  B u r e a u  o f  B i o l o g i c a l  a n d  P h y s i c a l  
S c i e n c e s  

J a n u a r y  1,965 - November  1966 ,  W a s h i n g t o n ,  D . C .  
D i r e c t o r ,  B u r e a u  o f  S c i e n t i f i c  S t a n d a r d s  
a n d  E v a l u a t i o n  

November  1 9 6 6  - J u l y  1 9 6 7 ,  W a s h i n g t o n ,  D . C .  
A s s o c i a t e  D i r e c t o r ,  B u r e a u  o f  S c i e n c e  


