
SCIENCE; 


Dunham Jaclrson: "Resolution into involutory 
substitutions of the transformations of a non-
singular bilinear form into itself." 

I?. IT. Reed: "On singular points in the ap- 
proximate del-elopment of the perturbative funo-
tion." 

Also notes and errata for volumes 8-10, index 
of the volunle and indices by authors and by 
subjects of volumes 1-10. 

THENovember number (Volume 16, num-
ber 2) of the Bulletin of the American Mathe- 
matical Societg contains: Report of the sum- 
mer meeting of the society, by F. N. Cole; 
"The groups which may be generated by 
two operators s,, s, satisfying the equation 
(s , s , )ac  (sg,)P, a and /? being relatively 
prime," by G. A. Miller; " A  note on imag-
inary intersections," by E. W. Davis; 
"Maurolycus the first discoverer of the prin- 
ciple of mathematical induction," by G. 
Vacca; "Darwin's scientific papers," by E. W. 
Brown ; '(Shorter notices ": Burkhardt's Ele- 
mente der Differential- und Integralrech-
nungen, by L. W. Dowling; Ton Dantscher's 
STeierstrassche Theorie der irrationalen Zahl- 
en. by G. A. Miller; Andrews's Magic squares 
and cubes, by G. A. Aliller; d'Adh8mar's 
Exercices et L e ~ o n s  d'analyse, by Maxime 
B8cher; Heger's Analytische Geometrie auf 
der I<ugel, by L. W. Dowling; Borel-Staeckel's 
Elemente der Mathematilr, by Florian Cajori; 
Love's Nathematical theory of elasticity, by 
F. R. Sharpe ; Manville's DBcouvertes modernes 
en Physique, by E. B. Wilson; "Notes "; 
"Nem publications." 

DELETERZOL'S INGREDIEATTS OF BOOD ' 
THEFood and Drugs Act, June  30, 1906, 

states that an article shall be deemed to be 
adulterated, in the case of food, if i t  contain 
any added poisonous or other added deleteGious 
ingredient which may render such article in- 
jurious to health. The term food includes 
" all articles used for food, drink, confection- 
ery or condiment by man or animals, whether 
simple, mixed or compound." The act does 
not expressly prescribe what added substances 
shall be deemed to be poisonous or deleterious, 

'Read before the Section of Biology, h-ew York 
Academy of Sciences, May 10, 1909. 

nor does it indicate by what properties they 
are to be recognized. 

At first thought this omission may seem 
trivial, and specific provision needless, in view 
of the common lrnowledge of these matters. 
More mature consideration, however, leads one 
to realize that there is no strict definition by 
which noxious and innocuous substances are 
differentiated; and accordingly that the recog- 
nition of poisonous and deleterious substances 
is not altogether a simple matter. The situa- 
tion is relieved somewhat by the fact that the 
provision applies to added ingredients not 
foods and not to food itself. 

Under the law, then, the question of poison- 
ous or deleterious properties of anything com- 
ing within what the law defines as a food need 
not be considered. Kevertheless, in arriving 
at standards of the deleterious properties of 
added ingredients not foods themselves, it is 
important to consider such properties of foods, 
since, manifestly, i t  is not the intent of the 
law to establish different standards of quality 
of added ingredients than is possessed by food 
itself. This is clearly indicated by the state- 
ment of the law that food containing dele- 
terious ingredients is to be deemed adulterated 
because the added ingredient is of such poison- 
ous or deleterious quality as may, by its pres- 
ence, render the food injurious to health. 
Hence, if the added ingredient is only capable 
of becoming deleterious in  the sense that food 
itself is, its addition to food will not render 
such food injurious to health in the meaning 
and intent of the law. To illustrate, the addi- 
tion of spices to food is admitted under the 
law, because they are foods in the condimental 
sense. Nevertheless, they are capable of being 
distinctly deleterious if ingested too liberally, 
or, in some conditions of disease, if ingested 
in even the ordinary quantity; that is, their 
proper use is without deleterious effect, yet 
they may become injurious by abuse. I n  the 
same way, if an added ingredient is not essen- 
tially poisonous, but merely capable of becom- 
ing deleterious by abuse, i t  is not a poisonous 
or deleterious substance in the meaning and 
intent of the law. 

I t  must not be supposed that this interpre- 
tation admits of the addition to food of essen- 



tially injurious substances in quantities not 
injurious, since the language of the law in  the 
use of the word "may" specifically and very 
propcrly provides against such additions. The 
law reads: '(If i t  contain any added poisonous 
or other added deleterious ingredient which 
niay render such article injurious to health." 
T t  is not whether the quantity does render the 
food deleterious, but n~hcther the added snb- 
stance is possessed of a deleterious action 
wlrich is "the nature, the property, the quality, 
the efyect" of such added substance. If i t  is, 
the snbstance is essentially injurious and its 
addition to  food is adulteration; while, on the 
contmry, if sncll atlded substance is only 
capable of becorning cleleterious in the sense 
that food itself mag, then, clearlv. it is not the 
intent and meaning of the law to regard such 
atlded substailce as esscntially deleterious or 
its addition to food adnlterntion because of 
any such deleterio~~s possilrility. 

First, then, i t  is important to appreciate 
clearly the sense in food itself may be 
deleterious. Considcri~g foc~tl that is not 
aclulterated and is suitably prepared for inges- 
tion, n normd individual may ingest in a 
normal manner a certain quantity without 
injurious or deleterious effect. Tf the quarl- 
tity is increased an amount will finally be 
reached which is  in excess of the needs of the 
body. However, the lrody is capable of adapt- 
ing itself for a time to the ingestion of sonle 
excess by certain physiological a Ions, adapt t' 
such as by the storage of caloric foods, by the 
rapid elimination of water or by the tonic 
control of reactions to stimulating foods; but 
when the quantity is increased beyond thc 
capacity of such adaptations the food heeomcs 
injurious to health and a train of symptoms 
referable to poisonous or deleterious action is 
produced. This is true notwithstanding the 
healthfulness of the food in  proper amount. 
This injurious effect is, tlicn, not an esqential 

of the food in question, but a quality 
dependent upon the ingeqtion of an excessive 

of the otherwise healthful food, that 
is, a claality dependent upon the qnantitative 
relation. Every food is cleleterious if the 
quantitative relati011 be disregarded; it is 

[K. 6. Vor,. XXX. No. 773 

liealtllhful only witliin the limts of physiolog- 
ical adaptation to the quantity ingested. 
When these lirnits are exceeded i t  becon~cs in-
jurious. Such deleterious action, however, is  
not an esseiltial quality of food, sincc in lesser 
amounts, as a rule widely separated from the 
quantity capable of producing injury, the food 
does not have snch cleleterious action; i t  is a 
property dependent solely on the quantitatire 
relation. 

I n  contrast to a food let 11s consider the 
action of an adniittcdlg poisoaous substance, 
such, for example, as stryvhnine. It is poison- 
ous because it increases the irritability of 
motor ncurons, so that even a small quantity 
increases greatly the impulse resulting from a 
giren stimulus. Such an action is not advan- 
taqeons to the normal body; it is  deleterious, 
a poisonous action. Tf, now, the quantity of 
strychnine he diniinished till i t  no longer in- 
crcascs the iT~.itability of motor neurons, no 
action advantageous to the healthful body re-
rnainq. The poisonous action in question is 
nnc of degree, being qrcatcr with large amonnts 
mld less with small but always exhibited, so 
long as the quantity of strychnine is sufficient 
to procluce any effect. It is an cssential qual- 
ity of the strychnine and not one dependent 
upon the quantitative relation. So long as 
the strychnine produces any effect a t  all i t  
exercises tlze lrjnd of actiorl which makes i t  a 
poison. The essential quality of strychnin is, 
thc~efore, that of a poi7on. It is  a qnality 
exhibited in all quantities of strychnine ca-
pable of proclueing any definite action. To be 
snre, there is a range of physiological adapta- 
tion on the part of the body to an  attenuated 
toxic effect within which no injurious action 
is manifest; the quality of the action persists, 
howcoer, even in the diminished amount. The 
quality which in amount is deleterious is es-
sential to strychnine and persists so long as 
the cluantity of strychnine suffices to produce 
any definite action. 

I n  these examplcs Ke arrive at cnnclusions 
that are of general application. An essential 
quality is one that, is exhibited by small 
amoniits of a slal~stance capable of producing 
any Jriinitc cffcrk. IVicn a given quality of 
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action is  not exhibited by a quantity of sub- 
stance capable of some otller different action, 
but is exhibited only when the quantity of the 
substance is a certain greatly increased 
amount, then the cluality is not an essential 
quality, but one dependent on the quantitative 
relation. 

Tn the application of these conclusions i t  is 
advantageous to recognize the ditl'erent kinds 
of "added ingredients." Only those that 
serw some legitinlate purpose in  the food need 
be considered, as other additions would obvi- 
ously be sophistication; moreover, i t  is con-
venient to classify such added substance ac- 
corcling to the particular purpose that  they 
serve. Thus, colors and preservatives are 
classes of aildcd ingredients; they are not 
foods and yet may serve obvious purposes. I n  
slrficient quantity any of these substances, 
like food itself, may be deleterious. nThether 
they are essentially injurious or whether such 
action is  dependent on the qnantitative rela- 
tion is, from what precedes, to be determined 
according to whether they may be injl~riolls in 
such quantities as are useful. If in these 
quantities they may be injurious or if such 
quantities are not widely separated from the 
amount that becomes injurious from the quan- 
titative relation, then safety requires that they 
be considered as essentialTy deleterio~~s and 
that  they come under the designation of 
"added poisoaous or other added deleterious 
ingredient." If the reverse is true, that is, if 
in the quantities added to food for a useful 
purpose the substances in question do not 
render such article of food injurious to health 
but are only capable of doing so when aclded 
in quantity widely separated from the amount 
made  use of, then sucli possiMe deleterious 
action Is not an essential quality of the sub- 
stance, but & quality dependent on the quanti- 
tative relation, and the adtIec1 ingredient is not 
an esqentiallp deleterious substance and does 
not and may not render the article of food 
injurious to hcalth according to the meaning 
and intent of thc law. This is true whether 
or not the subqtancc is capable of a deleterious 
action by its abilqe in being used in the in- 
creased amount widely separated from the 

quantity which subserves the purpose of its 
use. I n  this discussion, no new position is 
taken in regard to these matters; there i s  
merely an attempt to present clearly distine- 
tions wllich have long been established in 
practical life. As an example of such prac- 
tise, consider the use of cream of tartar. As a 
result of its use rochelle salt becomes an added 
ingredieizt to the food. When ingested in 
relatively large quantity this substance acts as 
a saline purgative, abstracting fluid from the 
hlood and in such quantity is, in health, a 
deleterious substance. EIowever, such action 
is not exhibited in any degree by the very 
mucli smaller quantities present 1)ecause of its 
use in food. Hencc, rochelle salt because of 
its laxative effect in quantity is not an adclctf 
poisonous or cleleterious substance according 
to the meaning and intent of the law, notwith- 
standing that it may become deleterious by itq 
abuse. Tts addition to food is justified by itr 
usefulness and by the fact that i t  is not essen- 
tially injurious, even though it may become 
injurious in the quantitative relation. 

To summarize, we conclude that substances 
added to food are essentially injnrious when 
incapable of serving a useful purpose in 
amount widely separated from the quantity 
that may produce deleterious effects; and that 
they are not essentially i~ljurions mhcn capable 
of servipg a usefnl purpose in amount widely 
separated from the quantity that map produccb 
deleterious effect, even though, in this l a t t e ~  
instance, they may hecome deleterious by 
abuse of the qual~titative relation. 

A NEW FORM O F  LIGI-IT FILTER FOR USE IN 

EXAMINING f 1, i3fE ClOLORBTIONS 

THINtransparent sheets of celluloid stained 
so as to give deep absorption spectra, like soh-  
tions of rnethyl violet and aniline blue, absorb 
the ornngc and ycllow of thc spcctmni. The 
l~lue screen absorbs strongly from about 23 
(in the spectrr~m scale having D at' 50) to 60, 
that is, including the orange-red, the orange 


