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T 
HE PUBLIC generally, as well as a large part  of our 

scientific community, has only a vague understand- 
ing of the pure food laws, their mode of operation, 

and their limitations. A clearer understanding of the 
responsibilities placed on industry and government alike 
under our present laws is necessary if the American con- 
sumer is to continue to profit by scientific endeavor. 

Supreme Court Justice Frankfur ter  stated in a decision 
involving the 1938 Food and Drug Act that "the Foods and 
:Drugs Act of 1906 was an exertion by Congress of its 
power to keep impure and adulterated foods and drugs out 
of the channels of commerce. By the Act of 1938 Congress 
extended the range of its control over illicit and noxious 
articles and stiffened the penalties for disobedience. The 
purposes of this legislation thus touch phases of the lives 
and health of peoples which, in the circumstances of modern 
industrialism, are largely beyond self-protection." Justice 
Frunkfurter 's  statement was made in 1943. Tremendous 
advances have been made in food technology since that 
time, with the opportunity for self-protection steadily 
decre'lsing. 

First,  some of the ground rules of Federal food and 
drug law enforeen,ent may be <)f interest. The Food and 
l)rug Administration is charged with enforcement of the 
F. I). and C. Act and as such is a law-enforcement agency. 
The Food and ])rug Administration does not have authority 
to padlock "t violative plant or to arrest an individual. 
it is neither judge nor jury, but rather plaintiff repre- 
senting the consumer. Regulatory a.ctions are brought to 
the Federal Courts through the l)epartment of Justice. 

Briefly the sole objective of the law is to insure the con- 
sumer of wh<desome, unadulterated, and truthfully labelled 
t!oods, drugs, and cosmetics. The law is written in general 
terms and as such is equally applicable to all products. Few 
foods or classes ()|; I)roduets are singled out for special 
attention. 

The lCedm'M Food, Drug, and Cosmetic Act was passed 
in 19"18, 'rod several important amendments have been made 
to the law during the intervening 22 years. Generally 
these amendments have not ehanged the basic provisions 
of the Act. Sonle of the amendments clarified the meaning 
of the law while others have provided for procedural 
changes. The basic premise that the consumer is entitled 
to unadulterated, wholesome, and truthfully labelled foods, 
drugs, and cosmetics remains unchanged. These amendments 
have been made to provide additional protection. 

T HERE ARE three major fields of consumer protection. 
In order of importance they are health, sanitation, 

and economic and will be discussed in reverse order. 
Economic violations include such cheats as short weight 

or short volume, substitution of a cheap ingredient in whole 
or in part  for a more expensive one, such as the addi- 
tion of water to shucked oysters, or the adulteration of olive 
oil with teaseed oil. The list is endless, but this problem 
which antedates Christianity needs little comment. In pass- 
ing we note that the penalties invoked by our less civilized 
ancestors were of a more severe and lasting nature than 
the temporary embarrassment and financial penalty imposed 
by our modern laws. The loss of an ear or a right hand 
was a permanent reminder of the serious nature of the 
offense. 

In  the matter of sanitation the crude vegetable oil in- 
dustry was given little attention for a number of years. 
An investigation into these plants some 10-15 years ago 
revealed a shocking lack of application of the most ele- 
mentary principles of sanitation in the production of a 
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staple food item. I t  was almost unbelievable that such 
primitive conditions could exist in this country. No one 
will knowingly eat food containing insects, or food which 
has been defiled by rodents or subjected to pollution by 
human excrements. All of these conditions were commonly 
found to some degree in the crude oil industry of 10-15 
years ago. I t  is grat ifying to report that this condition 
now exists only as an exception to the general rule. A 
moment's reflection on the difference between clean food 
and laundered food is suggested to those who point out 
that the vegetable oil is refined and undergoes considerable 
processing. The industry has cleaned house effectively and 
comparatively rapidly. This program was carried out in an 
atmosphere of mutual respect and understanding by in- 
dustry and government. There were relatively few court 
actions. This attitude will continue to benefit the con- 
sumer and industry in considering food additives and 
pesticide residues. 

T HE ~OST important aspect of food law control is 
public health. Section 402(a)(1) of the Food and 

Drug Act passed in ]938 states : "a food shall be demned to 
be adulterated if it bears or contains any poisonous or 
deleterious substance which may render it injurious to 
health . . ." Section 402(a)(2) in similar language deals 
with added poisonous or deleterious substances for which 
tolerances may be established. 

Basically this seeond section provides exceptions under 
certain specified conditions from the original prohibition 
of poisonous and deleterious substances. The rules for the 
tolerances are stated in other seetions of the law, Sections 
408 and 409. The pesticide amendment and the food 
additive amendment are a part  of Section 402(a)(2) .  

There is one additional legislative matter to be brought 
to your attention, the Delaney clause which deals with 
cancer-producing substances. Essentially, this clause pro- 
hibits establishing a tolerance for additives which have 
been found to produce cancer when ingested by man or 
animal. 

The question amy well be asked, why was it necessary 
to amend the law if provisions for tolerances were already 
authorized? For  one thing, under the i[938 law, chemicals 
could be added to foods without any advance testing to 
establish the safety now required under the food additive 
amendment, and for another the anumdment permits the 
use of new additives at safe hwels to advance food tech- 
nology whereas the 1938 Act had banned deleterious in- 
gredients in any amount unless they were required or could 
not be avoided in good manullacturing practices. 

In the case of food additives these procedures really 
are not new to ninny in the food industry. Many representa- 
tives of the industry have been bringing problems of this 
nature to the Food and Drug Administration and taking 
steps to be sure that the substance being considered was 
safe. Those who took these precautions are in a most 
enviable position because they have prior sanctions for the 
substances cleared in the past. 

Although the food additives amendment does not funda- 
mentally change the concept of complete safety of foods, 
the amendment places the responsibility and burden of 
proof on the shoulders of the person who desires to use 
the substance. This responsibility extends to the develop- 
meet of practical analytical methods for determining the 
quantity of the substance in the food and includes any 
substances formed in the food as a result of its use. 

T ttERE ARE SOllle substances so generally recognized as 
safe that they are not subject to the procedures of 

the amendment. Sugar, cottonseed oil, salt, citric acid, and 
the like are examples of substances widely used and known 
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to be safe. To be subject to the amendment,  the substan(.e 
must a) heeome a component  of the food or otherwise 
affect the characteristi(.s of the food under  the intended 
eonditions of us(,, and })) not be general ly recognized by 
qualitied exper ts  as safe under the intended conditions 
of  use. Several  lists M' such substances have been pub- 
lished, which in(.lude a number of ant ioxidants  for  use in 
fats and oils. Both old and new additiw,s are subje(:t to 
these criteria.  Substances having approwds  for  use prior 
to J a i m a r y  1, 1958, under  the Food, Drug, and C()smeti(. 
Act or  the Meat  Inspect ion Act  or the Poul t ry  1)roducts 
Inspection Act are not subject  to the amendment,  l 'esti(.ide 
chemicals on the raw agricul tural  crops or in the processed 
foods result ing from tit(, legal use of pesticides on crops ~Jre 
also exeml)t from the procedures. When pesticide residues 
occur in processed foods due to the use of raw agricul tural  
connnodities that  vontained lawful pesticide residues, the 
processed food will not be regarded as adulterated so hmg 
as good nmnufac tur ing  practice has been t'ollowe(l and the 
food, when ready to eat, does not contain residues in 
exc,  ss of those permit ted  for the raw agricul tural  com- 
modity. Residues result ing from appl icat ion of the same 
agent  to the processed food are subject to the provisions 
of the food additivcs amendment.  

Exper imen ta l  data are required £or app rowd  of a food 
additive. The pet i t ioner  for  a food addit ive is required 
to give the name and all per t inent  data  concerning the 
substances, including the chemical ident i ty  and composition 
where possible;  a statement concerning the conditions of 
proposed use;  per t inent  data  concerning the effect the 
addit ive is to produce and the amount  required to produce 
the effect;  ful l  reports  on the invest igat ion concerning the 
safety  of  the substance. The food addit ive amendment  
specifically requires a description of  pract ical  methods 
for  determining the quant i ty  of the addit ive in the food 
and any substance formed in the food because of its use. 

The ant;oxidants,  used in the preservat ion  of oils and 
fats,  are good examples of the chemicals being used in 
our  modern scheme of food product ion and distribution. 
They are necessary in order  under  some circumstances to 
have sound, ready-to-use foods available fo r  consumption,  
thousands of  miles f rom the product ion area and months 
beyond the date of matur i ty .  Many of the ant ;oxidants  are 
exempt  f rom the requirements  of  the amendment  at common 
levels of usage and have been cleared for  use on the grounds 
of general  recognit ion of safety. 

The food additives amendment  has received considerable 
a t tent ion in the public press as a result  of aminotriazole in 
cranberries,  stilbestrol in poultry,  and chemicals in foods 
generally.  Aminotr iazole  is a pesticide for  which no residue 
tolerance has been established. The amounts  of the sub- 
stances involved are small. They are measured in par ts  per  
million in a food, and in many instances the food involved 
is not  eaten in large quantit ies.  The small quanti t ies in- 
volved have led some to conclude that  there is much ado 
about nothing.  F u r t h e r  consideration of this reasoning 
will uncover  the pi tfal ls .  

A CO~eIPLETF, LISTING of chemicals used in ran' food 
supply  would be many pages hmg. Prac t ica l ly  the 

entire food supply  is subjected to or treated with chemicals, 
or at least exposed to situations, as in packaging,  where the 
introduction of a chemical additive is possible. This means 
that everyone, the young and old, the sick amt the well, 
arc being continually exposed to these chemicals throughout  
their lifetimes. Consider, i f  you will, the number  of foods 
in which ant ioxidants  are used as intentional additives and, 
fur ther ,  the number  of foods in which ant ;oxidants  are in- 
cidental additives. W h a t  then is the total intake, daily or 
a nnually ? 

The susceptibil i ty of individuals to any specific (.heroical 
will wu'y widely. Some will be very sensitive whih, ~)thers 
will be relat ively insensitive to the effect whatever  it might 
be. Even when genetically-controlled subjects, such as mice 
or f ru i t  flies, arc used, this suseeptibil i ty wlries widely. 
This effect has heen closely observed in the testing of ear- 
cinogens. The elm result  of one type of susceptibil i ty is 
i l lustrated in the case of flies where continued exposure to 
the insecticide I)I)T has resulted in the development  ot' 
resistant  strains. The development of resistant  strains of 
insects is becoming increasingly more common in (.top con- 
trol. 

Appa ren t ly  there is still some misunders tanding about 
the pract ical  operat ion of the Delaney clause. G. Burroughs 
Mider, associate director in charge of research, National  
Cancer Inst i tute ,  Nat ional  Inst i tutes  of Heal th ,  prepared  a 
repor t  on "The  Role of Cer ta in  Chemical  and Physical  
Agents  in the Causation of Cancers" at Secre tary  Flem- 
ming's  request. This comprehensive repor t  is most interest- 
ing, and Dr. Mider 's  s tatement that  "no one at this time can 
tell how much or how l i t t le  of a carcinogen would be re- 
quired to produce cancer in any human being, or how long 
it would take to develop" deserves emphasis. In  this report  
H. F. Blum, summarizing a study on the e~ect of ultraviolet  
radiat ion in producing cancer, s tates:  

Cancerization is in some way cumulative. I f  dosage is 
stopped, development continues at a retarded pace but steps 
up with renewal of dosage. Although there is evidence of a 
small degree of recovery, this is slight in over-all effect, and 
carcinogensis may be regarded as essentially irreversible. 

T HE SITUATION is somewhat analogous to the findings in 
the exper iments  on the effect of ionizing radiat ions 

on the mutat ion rate of f ru i t  flies. The nmtat ion rate is 
a direct funct ion of the dose of ionizing radiat ion,  and the 
impor tan t  point  to be observed is that  the curve has its 
origin at zero. There is no threshold below which no effect 
is observed. 

I n  discussing the pract ical  operat ion of the ant;cancer 
clause, Secre tary  Fle lmning said:  

Some of the opposition to inclusion of an ant;cancer pro- 
vision . . . arises out of a misunderstanding of how this 
provision works . . . 

I t  has been suggested that once a chemical is shown to 
induce a tumor in ~ single rat, this forecloses further research 
and forever forbids the use of the chemical in food. This is 
not true. The conclusion that an additive " i s  found to induce 
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cancer when ingested by man or a n i m a l "  is a scientific one. 
The conclusion is reached by competent scientists, using widely 
accepted scientific tes t ing methods and critical judgment.  An 
isolated and inexplicable tumor would not be a basis for con- 
eluding that  the test  substance produces cancer. 

I t  has also been suggested tha t  when a compound shown to 
produce cancer in test  animals has been modified in chemical 
s tructure so tha t  i t  no longer produces cancer, i t  continues 
to be incriminated by its past  history. This too is erroneous. 
The Food and Drug Adminis t ra t ion would--and should-- take 
a close look at  the modified compound to be certain it did not 
have the same cancer potential  as its parent.  But  once con- 
vinced that  the cancer potential  had been eliminated, the 
anticaneer clause would not preelude use of the substance. 

Finally doubt has been expressed about the authori ty  of the 
Depar tment  to reverse a decision in this area. This, of course, 
is an unfounded doubt. When new evidence is presented, the 
Depar tment  has not only the right,  but  the obligation, to 
evaluate this evidence and determine whether a previous de- 
cision should be reversed. 

This, I believe, is as far  as our discretion should go in the 
fight of present scientific knowledge. We have no basis for 
asking Congress to give us discretion to establish a safe toler- 
ance for a substance which definitely has been shown to produce 
cancer when added to the diet of test  animals. We simply 
have no basis on which such discretion could be exercised be- 
cause no one can tell us with any assurance at  all how to 
establish a safe dose of any cancer-producing substance. 

Chemists  arc accustomed to more precise da ta  t han  can 
be obta ined in expe r imen ta l  biology. I n  this  area  we nms t  
proceed wi th  caut ion,  and  we mus t  be guided by  sound 
expe r imen ta l  p rocedures  to de te rmine  the sa fe ty  of our  
food addit ives.  The t r an s l a t i on  of da ta  f rom an imal  ex- 
pe r imen ta t ion  to man  must  be accompanied  by  a m a r g i n  
of safety,  and  the r isks of i ts  use nms t  be weighed aga ins t  
the an t i c ipa t cd  benefits. And  i t  nmst  be r emembered  t h a t  
the consumer  does not  have a choice in this  risk. The s ta te-  
ment  on carc inogcn migh t  be p a r a p h r a s e d  in t e rms  of al- 
most any  chemical addit ive.  Befo re  leav ing  this  subject ,  
, , en t ion  shouhl  t)e madc. of the synergis t ic  effect of  d i f ferent  
chemicals on man.  A. J .  Lehnmn,  chief  of pha rmaco logy  
for  the Food and  Drug  Admin i s t r a t i on ,  and  his associates 
have described in detai l  the p rocedures  to bc used in a 
t)ooklet, " A p p r a i s a l  of the S a f e t y  of Chemicals  in Foods,  
Drugs, and  Cosmetics,"  publ i shed  by  the Associa t ion  of 
Food  and  l ) r u g  Officials of the United Sta tes  in 1959. 

M 
:~xv PESTW~D~; tolerances  and  chemical  addi t ive  toler-  

ances have been es tabl ished u n d e r  these procedures .  
As the sci(,ntific s tudies continue,  these are  sub jec t  to re- 
view and  re-evaluat ion.  Two examples  of recent  or ig in  are 
st i lbcstrol  in pou l t ry  and  heptachlor .  I n  the case of stil- 
bestrol,  by improved  ana ly t ica l  techniques  the  es t rogen 
was t 'ound to be deposi ted in the skin and  l ivers  of chickens. 
The apl)roved use of this  subs tance  in pou l t ry  p rocess ing  
was predica tcd  (m a no-res idue basis  in the finished product .  
H e p t a c h h i r  epoxidc resul ts  f rom the wea the r ing  of  hep ta -  
chlor on fo rage  crops. This poses a p rob lem in mi lk  pa r -  
t icu lar ly  because the  epoxide, unl ike  heptachlor ,  is deposi ted  
in the milk of cows. Since no residues of this  t ype  are  
pernf i t ted  in nfilk, i t  was necessary  to change the to lerance  
establ ished for  hep tach lo r  to zero. This may  be of in te res t  
f r o m  the  s t a n d p o i n t  of residues r ema in ing  in the by- 
p roduc ts  of the vegetable  oil i ndus t ry  t ha t  are  used for  
an ima l  food and  subsequent ly  raise  problems  wi th  the h u m a n  
foods der ived f rom the animals .  The case of n i t rogen  
t r ichlor ide,  which  was e l iminated  as a b leaching  agen t  fo r  
flour a f t e r  the  deve lopment  of da ta  showing h a r m f u l  effects 
on dogs, and  the  w i thd rawa l  of' coumar in  as a f lavor ing 
agen t  when  da ta  showed h a r m f u l  effects on tes t  an imals  
are  o ther  examples  where  new scientific evidence requ i red  
a change in prev ious ly-accepted  pract ices.  

I n  add i t ion  to the in ten t iona l  or inc identa l  addi t ives ,  
technological  changes  b r ing  on new problems.  F o r  example,  
the inves t iga t ions  into the changes  in the  chemical,  n u t r i -  
t ional ,  and  toxicological  p rope r t i e s  of hea ted  f a t s  a n d  oils 
have  been u n d e r  way for  several  years.  Subs tances  toxic 
to r a t s  have been isolated f ro ,n  over-heated  cot tonseed oils. 
The chicken edema disease is re la ted to the sp l i t t i ng  of 
fats .  These subs tances  ( and  the p re sen t  evidence is t h a t  
they  are  no t  the same)  have not  been complete ly  pur i f ied 
and  identified. 

N E W  YORK D E L E G A T I O N - - S c o u t i n g  for ideas at Dallas  
are some of  the convention commit tee  for the fal l  meet ing:  
D. S. Bolley,  chairman ; W.  C. Anlt,  program;  J. E. Preston,  
registration; and E. I. Marshack,  entertainment .  

The f a t t y  acids are  s ignif icant  in the food addi t ive  field, 
p a r t i c u l a r l y  as emulsifiers, s tabi l izers ,  and  in the packages  
used fo r  food conta iners .  The presence  of a toxic subs tance  
in these fa t s  an d  f a t t y  t/eids is cause fo r  concern,  bu t  not  
a la rm.  Sui table  p rocedures  fo r  p r e v e n t i n g  the f o r m a t i o n  
of  or i 'emoving the toxic subs tance  can p r o b a b l y  be devised 
a f t e r  i ts  iden t i ty  is established.  P r e s e n t  specifications fo r  
de te rnf in ing  the qua l i ty  of food f a t s  are no t  sa t i s fac to ry  
fo r  detec t ing these factors .  Tests, chemical  or biochemical,  
mus t  be devised fo r  use in detec t ing and  measu r ing  such 
substances .  

I n  these p a r t i c u l a r  p roblems  the i n d u s t r y  an d  the Food 
a n d  D r u g  A d m i n i s t r a t i o n  are work ing  toge ther  in an  effort  
to resolve the mat te r .  A n  a t n m s p h e r e  of mutua l  respect ,  
r ecogni t ion  of the problems,  and  a coord ina ted  a p p r o a c h  
to t he i r  solut ion is necessary  for  the consumer  to cont inue  
to en joy  the f r u i t  of scicntii ie endeavors .  
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CHEMICAL ANALYSIS, AN A1)VANCE1) TFXT AND REFERI~IN(?E, 

by  H.  A. La i t inen  (McGraw- [ l i l l  Book C o m p a n y  Inc.,  611 
pp. ,  1960, $12.50). This  book const i tu tes  an  imprcss ive  ad- 
d i t ion  to the M c G r a w - t l i l l  Series in Advanced  Chemis t ry .  
The physical  f o r m a t  ( 6 x 9 1 ~  in.)  in no tewor thy  fo r  thc. 
durab le  two-tone b ind ing ,  qua l i ty  o[  1)al)er, and  legit)fifty 
of type  face. The indcx in comprehensive .  Copious l i tera-  
tu re  references  in  the  text  arc  l isted a t  the bot tom of each 
page  and  are readi ly  awfihtble wi thou t  search ing  for  the end 
of a chapte r .  The l i t e r a tu re  is t ho rough ly  covered, up  to and  
inc lud ing  1958, wi th  at  least  one 1q59 ci tat ion.  

The book conta ins  27 clmpters.  A random selection of 
ch ap t e r  t i t les will convey some idea of the mater ia l  cov- 
ered. F o r  example,  there  are cxcel lcnt  ind iv idual  chap te r s  
on the solubil i ty,  fo rma t ion ,  cnlh)idal p roper t i e s ,  aging,  and  
contanf ina t ion  of p rec ip i t a tes .  There  arc  add i t iona l  chap-  
ters  on the var ious  types  of t i t r a t i o n s :  acid-base, prec ip i -  
ta t ion,  complexinmtric ,  an d  oxida t ion- reduct ion ,  i m p o r t a n t  
ox idants  receive ind iv idua l  t r c a t m e n t  in sepa ra te  chapters .  
O the r  chap te rs  describe methods  of s e p a r a t i o n  by p rec ip i t a -  
t ion,  electrolysis,  d is t i l la t ion,  ext rac t ion,  ch roma tog raphy ,  
an d  ion exchange.  The book (;loses wi th  a chap te r  each 
on s tat is t ics  in q u a n t i t a t i v e  analys is  and  sampl ing .  

The a u t h o r  has  endeavored  to describe the f u n d a m e n t a l  
p r inc ip les  involved in chemical  ana lys is  and  does not  give 
deta i led . . . . . . .  a ... . . .  ~ ............ :e . . . . . . . .  '~'+;""' d e t . r . ~ m  . . . . . . . . .  

The emphas is  of the  work  is on the  "class ical"  or "we t  
chemical"  methods,  bu t  in addi t ion  it  conta ins  much  back-  
g r o u n d  mater ia l  d i rect ly  app l icab le  to i n s t r u m e n t a l  methods.  

The book has  been w r i t t en  p r i m a r i l y  wi th  the advanced  
u n d e r g r a d u a t e  an d  b e g i n n i n g  g r a d u a t e  s tuden t  in mind bu t  
will, unl ike some books so directed,  be f o u n d  of ines t imable  
value  to all workers  in  ana ly t ica l  chenfistry,  whe the r  en- 
gaged  in i ndus t ry  or in  ins t i tu t iona l  activit ies.  

The reader  requi res  only  a genera l  knowledge of mathe-  
mat ics  to cope wi th  the  book. I l l u s t r a t ive  numer ica l  exam- 
ples abound  t h r o u g h o u t  the text,  all ca re fu l ly  worked  out. 
P rob lems  (with answers )  follow most  of  the chapters .  The 
las t  two chapters ,  on s ta t is t ics  in quan t i t a t i ve  analys is  and  
sampl ing ,  p resen t  more of a ma themat i ca l  challenge,  bu t  
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