
SCIENCE 


N E W  ORLEANS MEETING-AMWRICAN 
CIIEHICAL SOCIETY-II 

DIVISION O F  FERTILIZER CHEMISTRY 

J. E. Breckenridge, chairman 
F. B. Carpenter, secretary 

J. E. BRECKENRIDGE:The Availability of Organic 
Nitrogen. 

H. 	C. Moom: Be_sults of Some Cooperative Work 
on Deterinination of Sulfur in Pyrites. Some 
Observations on, Details of Manipulation, 
Sources of Wrror and on Barium Sulfate qs Pre- 
cipitated Under Different Conditions. 

3'. R. PEMBER 	 The Acticity and B. I;. IIARTWELL: 
and Availability of Insoluble Nitrogen in Fer- 
tilizers Determined by CAeir~ical and vegetation 
Tests. 

F. W. ZERRAN: Fertilizers for  Field Crops in  the 
South, west of A7aba.ma. (Lantern.) 

B. 	B. Ross: The Determination of Potash in Fer- 
ti1 izers. 

0.S. PRAPS:Bffeet of Lime and Limestone upon 
Acid Phosplzate. 

BIO1,OGICAL CHEMISTRY DIVISION 


Carl L. Alsberg, chairman. 

1.I<.Phelps, secretary 

C. 	L. ALSBERG: T l ~ e  Control of Cotton-seed Prod- 
ucts. 
There is  great economic waste due to deteriora- 

tion of cotton seed. This deterioration is due to  
the storage of much of the seed in presence of 
moistnre. This excess of moisture leads first to  
loss of substance by respiration, then by fernien- 
tation and heating. Botli respiration and spoil-
age affect particularly the oil, as they are  aceom- 
panied by saponifjcation and the formation of un-
saturated fa t ty  acids of low molecular weight. 
Too little attention has also been paid in the 
traffic in seed to the relative proportion of oil, 
hull, protein and moist~lre in the seed. I n  order 
that this waste be al-oided seed should be dealt in 
on the basis of content of moisture, oil and hull 
content. Quality, in other words, should determine 
i t s  sale. This can only be accomplished by more 
careful grading, and by purchase on the basis of 
the grades. 
C. 	C. BASS:E m e t ~ n  a Specific Eemedy for  Alveo- 

l o d e ~ ~ t u lPyorrhea. 
Recent investigation has shovn that an ameba, 

Endameba buccalis, is  present in all lesions of 
alveolodental pyorrhea. There is abundant evi-
dence indicating that  this parasite is the specific 
cause of the disease. The endamebz are  in the 
very bottom of the pyorrhea pocket and burrow 

to some extent into the diseased tissne in  search 
of certain cells which are the food of the parasite. 

Emetin is so antagonistic to ameba, that  it de-
stroys most or all the endamebze in a large per- 
centage of cases, whenever given in  the doses in 
which the present form may be employed-hydro- 
chloride. I n  a consideralule percentage of cases 
failure is met. The object of this paper is to 
make the suggestion that some other form of 
emetin may be prepared which can be used in 
larger doses, will eause less local irritation where 
injected, or perhaps may be more amebicidal than 
the hydrochloride. 

CHAS.~ I A N N :Saw Palmetto, a BiochemicaX Study. 
The prime object of this investigation was to 

ascertain the facts relating to the formation of 
the so-called volatile oil in the fruit. The basis 
for this part  of the investigation war, laid by two 
experiments made by Professor J. U. Lloyd, one 
made in 1890, and the other started in 1890 but 
not completed until 1900. 

The laboratory experiments have clearly demon- 
strated that the ethyl esters of the f a t t y  acids, 
found in the berries both free and as glycerides, 
are not the product of biochemical processes of the  
plant, but are products formed after the fruits  
ha7e been separated from the plant and have been 
preserved in a peculiar manner. I t  has also been 
demonstrated that the enzymes found in the f ru i t  
are not necessary to explain the formation of 
these csterc: which result by condensation without 
the intervention of enzyme or other so-called cata- 
lytic agent. 

Most, if not all, of the other experiments grew 
out of this central problem. I t  is hoped that the 
manuscript will soon be published as  one of the 
bulletins of the University of Wisconsin. 

EMERSONR. MILLER and JEMISONMIMS MOSLEY: 
Volatile 0 2 s  of Some Species of Solidago. 
Solidago rugosa Mill. The fresh Boweling herb 

yielded 0.4 per cent. of oil which distilled mainly 
below 163". Probably composed chiefly of the 
dextro- and levo-rotatory forms of a-pinene with 
smaller amounts of two other terpenes. 

Solidago odora Aif. Average yield from the  
fresh flowering herb, 1.24 per cent. of oil. The 
chief interest here centers in the methyl chavicol 
which constitutes about 75 per cent. of the oil. 
Other constituents are : terpenes, 3 0-1 5 per cent. ; 
esters, about 3 per cent. calculated as  bornyl ace-
tate;  borneol and probably another alcohol, the 
total free alcohol being about 3 per cent., calcu-
lated as borneol; a small amount of volatile f a t t y  
acids, a t  least three; a small amount of non-vola- 
tile acid. 
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ETVIERSONB. NII~LER: Polulilc Oils of Sevoccl 
Species of Ez~putoritl,??~. 
Enpri.to~i?~?ncapillifolia~?rl (Lamb.) Small. Of 

considerable interest owing to its abundatlce, 
yield of oil and especially i ts  chief constituent, 
the dirnethyl ether of thgmohydroyuinone, form-
ing 50 to 60 pe,r cent. of the oil. Otlrer constitucntx: 
teryelles (20 to 25 per cent.), consisting of one J r  
more phellandrcrics and xilother torpene, prob-
ably d-a,-pinene; borneol; bornyl acetate, other 
esters; acctic acid, other volatile fat,ty acids, prob- 
ably bntyric, valerinnic ancl caproic; linalool ( 9 )  ; 
tra.ces of s:ilicylic aciil : a d  :In unidcutified white 
solid. Only tvvo other plmits In1orc.n to yield 
above nn.med &her. 

Ei. Serot%,?zumIllichx. yield 0.4 per cent. Phys-
jcal propertics of oil indicate rnainly scsyuiter- 
penes. 

E. perfoliai?l?nL. Very srllall yield of a, slightl~g 
bluish-green oil. 

B. 7ryssollifolif~m L., E. pwrpureu~~bL., yielded 
no oil by steam distillstion. 

Ahstract from Bulletin No. 693, University of 
Wisconsin. 


E a l E ~ s o ~  ~ ~ I L T I E R :  ,tc7t11-
R. The T701a%ile OiC of 
Zen ~Tfillcfolirrm L. 
Recause of i ts  be:~utifnl  deep hlnc color this oil 

is of interest apart  from ally l?ra.cdtical value i t  
may have. 

111 atltlition to the high boiling constituent t h o  
oil contains t2ie following: 1-a-piuene, d-a-pinene, 
1-lj~noncnc, I-t~orncol, 1-c:tmphor, cineol, tvro alde-
hydes, salicylic :~eicl, acetic acid, two other vola- 
tile acids, at lcast one non-volatile acid, a 11igh 
hoiling compound and a compound of mint-like 
odor. 

The blue constitncut nras obtained from both 
tlio leaves and flower heads, but is contained in 
very sniall amount in tlie former. 

Buhuniltod for pnhlication as a University Bul- 
letin, Uiiiversity o-f Wisconsin. 

E~r-ii:nsosR. ~ ~ I L L I C I ~ :Some Yokntile OiTs from 'the 
Pyc~zn?lthemun~. 

On account of their aromatic qualities this is a 
ccry attractive grorrp of plants. 

I n  .the order i~:tmed the yield of oil from the 
fresh flowering herb of the following species was 
0.7-0.8 per cent; 1.3-3.38 ycr cent.; 0.5-0.7 per 
cent. 

species contained 50-33 per cent, of olefiiric terpeno 
alcohols, largely geraniol and 7-5 per cent. of ester 
calculated a5 gerailyl acetntc. 
P. o?lcnnz:rn (L.) Michs. This oil contailled 90-

92 per ccnl. of ketone, consisting largely, if not 
entirely, of pulegone. 

P. lanceolntunz. Pnrsli. Coiistituents: carvacrol, 
13-53 per crnt.; geraniol, pulegone; probably also 
pinene and limoncne. 

Pr elimin:uy report. 

W, J, V. OSTERITOUT:Arl l f ic t~11Pho-losyn-lhesis by 
Mrnns of ChToroy)7%yl. 
I f  Schryrcr ' s  test for folmddehycle 1s specific, 

exl~crimcnts shorn that formzldeE~ycle produced 
Irorn chlorophyl aetrug in presence of carbonic 
acid in su~iljglit is due to tho decon~posit~on of the 
chlorophyl and not to phot osj nt hem,  as has becn 
supposcd to be proved. Such other pigments as 
n~ethyl green, iodine green and a variety of otlirr 
stains, rvposed to suiilight under the same con-
ditions as chlorophyl, also g n e  tile test for formal- 
dehyde. I t  seems probable that axtlfici:il pl~oto-
sjnllicsls l ~ y  nieans of sunlight has not yet 1 ccn 
accomplished. 

W. E. Tlte Bdle of Chloviiie 21%T O T ~ I N G ~ I A ~ I :  
Plant &n,utritio?x. 
Water cultures of v:krions plnlits linve e l~onn 

inarkcd stimnlating effect of clilorlcles or1 soot 
development. Xaud cultulcq of xnangel sul?i>licd 
sodlum and chlollne sepaiately 2nd colrihined 
hale  devclopcd most falorably in tho latter rase. 
Soil ~u l tn rc s  of sugar beet in the glecrrhourc \up-
plied sodinrii chlolide have exccedeii in ylel4 con-
trol, nnfe~tillzed cultules. Other cu l tu l e~  lece,\- 
ing sodluili nitrate, dlcalcium phoqphate ?nrl po- 
tassium ehlolide hare prodnced g i ~ n t e r  yielr15 tliaa 
cultures receiving sodimn nitrate, dl-calrii~in 
phospliate and potn~sinrrr wlphate. l'he ~ ~ e ~ c ~ e i t t -
age of sucrose in the d ly  matter liav becn in-
cre:lseii also w:~eie the chlorine mas added. Plot 
experiments in the field n i lh  sugar beel. under the 
enlilonrncnt obtaining a t  Xadison, 'ITis., I i a ~ e  pio 
duced incleased y i ~ l d s  cine to the applieatlon of 
sodium chlorrde. The iiicicasc in terms of i~ i c -
rose has ~extlierl f i r ?  ili~~idlotlpounds per a t rc  in 
excess of' the conlrol plots I t  is purposed to ex-
tend tliis investigntloil lo iuclnde a variety of 
plants and more tlian one cycle of gront11 and 
icp~oductlon, In tlic b ~ l ~ c T  that, v i t h  some plants 

Pycncrntl~ern?~?nTt~11.i~Renth. Cons t i t~~cn t ,~ :
a t  least, chlolinc may be found to  function in

11-piaene, an -46.'i0, 15-20 pc?r cent.: cineol, 50-
ipceific nutrient effec ts. 

G O  per cent.; geraaioT, linalool (8) together, 15-
& T ~ t F " l f l ~ t i ~ l l20 per cent.; salicylic :zcid; acetic acid and other a.s.F E ~ ~ P S :  8L21<71t?S. 

volatile fa t ty  acids; esters calcnlated as geranyl The qu:mtity of n i t r ~ t e s  found in 304 soils after 

acetate, 1-2 per cent. The oil fro111 a form of this 12 necks is, on an a\eiage,  lc71ated to t l ~ e  total 
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nitrogen of the soil, but there are decided differ- 
ences in individual cases. Cropped soils produce 
lcss nitric nitrogen t11:in the same soil uncropped. 
Addition of calcium carbonate diminishes the in- 
dividual variation, but docs not eliminate it. 

C. F. LTPMAN: Nitrogen i n  Nitro- The Forn~  of 
gen.o?ts JJa-lerials as trn Itidcn: to Nitrifiability. 

M. X .  B U L L I V ~ ~ T :The  Po,rntation of Creatilaine by  
Bacteria. 
Whatever vork  l ~ a s  been done on the formation 

of creatinine by bacteria has been on media con-
taining peptone. Peptone, however, is  of animal 
origin and in itself contains antecedent bodies of 
creatinine and on slight hydrolysis with acid read- 
ily givcs crentinime. I n  the present experiments 
i t  mas found that a trace of soil added to a pro- 
tein-free synthetic c ~ ~ l t n r e  medium, with ammoninm 
snlphatc the source of nitrogen led to the develop- 
ment of a strong growth of bacteria. On analysis 
six months after inoculation of the media with 
thc soil, creatininc was found by color reactions 
and by the formation of creatinine zinc chloride. 

M. 	 X. SULLIVAN:The Amozclat of Crea-linine i n  
PFan.ts. 
Several years ago the writer found that  creati- 

nine, as judged by color rcactione and the forma- 
tion of creatinine zinc chloride, occurred in plants. 
I n  the present mork the quantity of creatinine mas 
determined by Folin 's colorilnetric method. The 
determinations mere l~ iade  on the water-soluble 
part  of the alcohol extract, after treatment with 
lead acetate, evaporation in sacuo, and taking up 
in absolute alcohol. Otilg a fen. parts per million 
(1-6) mere found in the ungerminated seed of 
wheat and soy beau. The amount of creatine in- 
creasecl cluring germination. I n  wheat seedlings 
10 t o  12 days old from 40 to 65 parts per million 
of creatinine were found. 

EDWARD G u n E i w a N :  Toilet Papers, a Source of 
Infection. 

ADOLPIXBERNEIARD:A Soinple Colorinaetric Dleihod 
for the Determznation of Free Redtccing Sugars 
and Total Carbohydrtrte in Uiscellaneous Food 
Prud7~cls. 
The colorimetric mothod recently suggested by 

Lewis and Bcnedict for  the sugar in the bloocl has 
been successfully employed, in sllghtly modified 
form, for the estimation of free reducing sngars 
in fruits, milk and a variety of foot1 prodncts. 
The method has also been utilized for the determi- 
ua t~on  of the total carbohydrate in feces, tissues 
(glycogen) and in various food stuffs, especially 
diabetic foods. 

For the detcrminstion of the frce reducing 
sugars in fruit, a sample of the moist f ru i t  is  ac- 
curately meiqhed, ground in a mortar, made up to 
solne conrenient ro111me mith mater, and then suffi- 
cient dry pieric acid added to  make a saturated 
solution, precipitate traccs of protein, etc. Two 
c.c. of the filtrate are now heated with 3 c.c. of 20 
per cent. sodium carbonate for 10 minutes, diluted 
to  10 c.c. and compared with a standnrilized pic- 
ramic acid solution. The total carbohydrate is 
similarly determined after hydrolysis and neutr:~- 
lization, the results showing excellent agreement 
with those obtained by the Allihu method. 

JAXESP. ATKINSON:T7w Beducing Action o f  Dis- 
tillates fronz. Certain Carbofiydratcs on Distilla- 
t ion wit75 Steam and from Alkaline Solution. 
An alkaline solution, containing glucose, under 

the conditions imposed in water analysis gape a 
greenish yellow color in the Nessler reagent, in-
creasing in depth until precipitation of the 
reagent occnrred. S. and S. filter paper No. 589, 
the purest sanlples purchasable of saccharose, lac-
tose, grape sugar, levulose, maltose, mannose, dex-
tlin, and soluble starch, similarly treated in rrater 
free from ammonia, or in presence of sodium car- 
bonate, gare  a yellow color with Nessler reagent, 
and, finally, in all cases except saccharose, reduced 
the reagent to metallic mercury. Evidently, the 
presence of carbohydrate may be  confused with 
the presence of ammonia indicated by the Nessler 
reagent. I n  water analysis, in urine and in blood 
tests this fact  should be regnrded. 

SARASTOWEL GRAVES: A Precipitant for A ~ L  
monia. 
A reagent consisting of 130 c.c. of water, 80 g. 

of sodium chloride, 100 c.c. cold saturated mer 
curie cliloride and 70 c.c. of cold saturated solu 
tion of lithiul~l carbonate, was found a s  sensitive 
as Nessler's reagent. With the nephelometer this 
reagent was found to show ammonia in aminonium 
sulphate solntions as dilute as 0.00001 per cent 
Soluble starch, prepared by boiling 1g. of starch 
until clear, then diluting to  100 c.c., held the pre 
cipitate in suspension the ten to thil ty minntes 
necessary in nephelometric readings. Tests were 
inade on a standard ammonium sulphate solution, 
inade according to F o l ~ n ' s  directions. The solu 
tion was found to  give satisfactory results witli 
ammonium sulphate alone, with ammonium snl-
phate in presence of filter paper, mith uric acid, 
and with urine, in water analysis, in normal and 
micro Kjeldahl determinations. This new reagent 
for ammonia is as sensitive a s  Nessler's reagent 
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and more qtzble than Nessler's reagent. It $11 
precipitate ammonia quantitatively and will giro 
accurate results nephelometrically. 

W. 	 DENIS:  Phenols und P7~enol Dcrieativrs i n  
TTrine. 

J. H. L o ~ G :On the 1'7~ysiologicaE Ac t i v~ lyof Con&- 
hincd Byr7roclzToric Acid. 
This paper discusscs the belinvior of brtnill 

hydroeBloridc and ghitaminic acid hyilrocliloridc, 
on tho oiie hand, and certain protein eomponnds of 
hydrochloric acid, on the other, tomard pepsin in 
digestion. The hydrochloridcs of amino acids, and 
a number of similar bodies, a re  active in pro-
moting the peptic digestion of proteins in propor- 
tion t o  the easc p i t h  vbich the acid dissociates i n  
aqueous solution. Tn this rtspect the behavior of 
betain hyclrorhloride is more marked lhnn is tha t  
of the g ln ta~i i in~c acid hydrochlorides or the hydro- 
chlorides of other amino acids, although the acid 
appears to be  active in all these bodies. 

The hgdrochloric acid in combination with pro- 
tein is much less readily dissociated, and there-
fore much Iess actire. The amonnt of acid rrbich 
may be combined with protein is not saiticient to  
digest much more than the protein tlnitcd with it. 
Fo r  real digestion there must be some excess of 
actual acid, the hydrogen ion concentration of 
whicl~ may be determined. The hydrogen conccn-
tration of a number of mixtures of varying de- 
grees of digestive activity is  given. 

J ,  11. LONG:071. CO?TZ~)~~~(LI~O?LSof Proteins with 
Hc~loge~zAciils. 
Tt has been long known that  proteins and acids 

coml~iae in certain p~oportions, ha t  all the condi- 
tions of combination are not so clearly known. 
The halogcn acids and the halogens themselves 
combine in  vcry different nays. Tn this paper 
combinations between casein, fibrin and egg albu- 
min, on the one hand, and hydrochloric, hydro- 
bromic and llydriodic acids, on thc other, are dis- 
cussed. J t  i s  shown that  the rapidity of combina-
tion depends on several factors, ar  concentration 
of acid, temperature or :laitation of the mixture 
of protein and acid. Tables are given showing 
variations v i th  these factols. 

The amount of either acid vhich map be eom-
bined with the proteins soon reaclres a constant 
maximum value by elexatioir of temperature, and 
is  rel:ltively greatest p i t h  llydriodic acid. But  
because of the ready decomposltlon of this acid i t  
is difficult to distinguish hetwcen tho union with 
the acid an6 the substrtution of the element itself. 
The -creiglrts of thc acids combined do not scem to 

be proportional to the molecular weights of the 
acids. Fo r  eaeh of tlie acids the amount which 
may be held by a gven protein decreases in the 
order, egg, fibrin, casein. Thc reactions with 
hydrocEilorie acid are very sharp, and ~ i t h  bydro-
bromic acid fairly so, but n i th  hydriodic acid the 
reducing action obscures the other to a marhed 
degree. 

Crras. RAST<YRIII,I~E: EvnporntionOn the Znte of 
of I8ther from Oils und I t s  AppErcntlo?z in Oal-
ether Colonio ~lnrsZhes?u. 
The rate of e~aporatjon of oil-ether mixtures 

contaming 25, 50 and 75  per cent. of the lat ter  
was determined a t  body temperature. The oils 
used were olive, peanut, corn, cottonseed, soya 
hean, codl i~er  and lanolin. 

The speed a t  which the ether evaporated from 
the 75  per cent. nlixture was found clinically to 
be the best for introd~icing and maintaining anes- 
thesia in the human by insertion in the colon. The 
technique i s  indicated for  oper:itions about the 
he:~rl, throat, moutll and t l ~ e  buccal cavity. 

Dr. Qwathmey, tlie senior collaborator, has sec-
ords of over a thousand cases v i lh  different opera- 
tors witl~ont a single ease of post-anesthesia pneu- 
monia and with nausea reduceti to  the minimum. 

TI. 8. GnIsarm? and E. G. ECKSTEIX:The Free  
Anrzd Nztrogen and the F r e e  A?ni?zo-acid Ni-
trogen of Feedingstzrfls. 
?'he free amid nitrogen of tankage, alfalfa hay, 

and blood meal folrricd 0.84, 0.63 and 0.16 per 
cent., respectively, of the total uilrogrn of the  
feedingstuff. 

The f lee  amino acid nitrogen of tankage, alfrtlfa 
hay, and blood meal formed 3 00, 2.87, and 0.36 
per cent., respectively, of the total nitrogen of the 
feedingsinif. 

The free amid nitrogen and the free amino-acid 
nitrogen combined nccounteil for  only one seventh 
to  one fourth of thc total nitrogenous substances 
preseltt in the free amid and arnino-acid extract of 
these three f cetlingstuffs. 

11. S. GRINDLEI; W. F. JOSEPHand 34. E. XLATER: 
The Qun~ztzi'ntzve Dcternziv~alro,r of tibe Ameno-
an& of the Mzzetl Proteins of Pced(l'irlgstufsSs. 
The V:tn Slyke method has heen applied to  the 

quantitative estimation of the amino acids of the 
mixed proteins of feedirigstuffs. While there are  
rnalIred variations in tho amino acld content of 
the mixcd ploteins of fcedingstuffs expressed in 
per cent of the total nitrogen of the feedingstub, 
the rariations are not as great, as a rule, as those 
for the individiial proteins. The results show that  
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the amino-acid content of the mixed proteins ex-
pressed in per cent. of the feedingstuff varies quite 
markedly. 

R. IS. POTTER and R. S. SNYDER: Nitrogen Distri- 
bution AccorrZilag t o  the Pan Slyke Method i n  
Soils and their Hzcnliic Acids. 

R. 	S. POTTERand It. S. SNYDER: Amino Acid Ni.  
trogen i n  Soils Variously Treated. 

MAXI<AHN 	 On Cystine. and F. G. GOODRIDGE: 

F. G.  GOODRIDGE: 	 MercapBiochemical Studies of 

tan. 


Max I~AHN FMNCIS TTUBER:and ;Iletabolism 
Studies of Nult iple Mye1om.a with Bence-Jones 
A?bunlose. 

MAXKAIINand 8. SCIINEIDEB: the i2fin- S tudy  of 

era1 Metabolis~n of Diabetics. 


A. 	F. H ~ s sand MAX KAIIN: Mineral Metabolism 
of Two Caaes of Hemophilia. 

Jacoe ROSENBMOR~:A Study of the Ethereal Sul. 
fates of the Urine irt Furious Diseuses. 

JACOB ROSENBLOOM : d ilfodification of Gerhardt's 
Test  for Diacetic Acid. 

JACOB ROSEXBLOOM: of Low andThe  Influence 
High Proteiil Intake on the  Ezcretion of Ace-
tone, Diacetic Acid, and Beta-ozybutyric Acid 
in Diccbctes. 

WILLIAM MANSFIELD CLARK:On tke  So-called 
"Reaetio~z" o f  Bacteriological Culture Media. 
By means of titration curves in mhich the quan- 

t i ty of acid or alkali added to a medium is plotted 
against the resulting hydrogen ion concentration 
i t  is shown that:  

I. There can be no true "end point" with 
phenolphthalein i n  the titration of culture media. 

11. The amount of alkali which must be added 
in order to reach an  arbitrary t int  of phenolph-
thalein is a function of the buffer effect of any 
pa~t icular  medium. 
111. The so-called correction of the reaction by 

the addition of a fraction of the amount of alkali 
required to  reach an  arbitrary tint of an  indicator 
may result in very different hydrogen ion concen-
trations in different media. 

The practise of t i trat ing media while hot is  
shown to give no precise data in regard to the re- 
action of a cold medium. 

The fallacies of the titrimetric method of ad-
justing the reaction of culture media are summed 
up and i t  is concluded that the colorimetric method 
of adjusting to a desired hydrogen ion concentra- 
tion is  more logical. 

WILLIAM~ ~ A N S F T E L DCLARK:The Final Hydrogen, 
I on  Concentrations of Cultures of B. Goli. 
The conclusion of Michaelis and Marcora tha t  

the fermentation of sugars by B.  coli is limited by 
a definite hydrogen ion concentration rather than 
by the molecular concentration of the acid pro-
duced was confirmed in i ts  essentials by studies 
with seventeen organisms cultivated in thirty dif- 
ferent media. There vere, however, minor but 
noteworthy differences in the final hydrogen ion 
concentrations attained in different media. These 
differences were related to the ~nagnitude of the 

buffer effect" of the different media. 
It is  pointed out tha t  the  determination of the 

final hydrogen ion concentration furnishes com-
parable data where the determination of titratable 
acidity can not. 

B.II, WALTERSand WM. M. CLARK: The Belation 
between the Propionic Bacteria and Eye  Forma- 
tion i n  Emmental C7zeese. 
A careful study of pure active cultures of Ba-

cillus propionici isolated from emmental cheese 
has shown that the Fitz equation 

3C,E1-I,0s= 2C,H,082 $. C,II,O, $. GO, + H20 
lactic propionic acetic 

represents the relation of the end products in a 
pure fermentation of lactic acid. Experiments 
are  described in detail which sllom that the car-
bon dioxide produced in a fermentation of this 
kind is entirely inadequate to explain the forma- 
tion of eyes in emmental cheese as proposed by 
Freudenreich and Jensen since the amount of car-
bon dioxide produced in cheese is greatly in excess 
of the amount which could be accounted for  in this 
way. 

S. 	L. JODIDI:On the Factor t o  be Used for the 
Calmrlation o f  the Phosphoric Acid in N e w  
manri ' s  Kcthod. 

S. L. JODID;~and %. H, KELLOGG: 0.11the Factor t o  
be Used for the Caloutation of P11,osp7&oric Acid 
i7z Netcma?z.n's Method. I .  The  Pactor as In -
fluenced b y  the Water  Used for Washing the 
Yellow Precipitate. 

E ~ ~ E R T  	 The Quan-E. SWAINand E. R. HARDING: 
titative Estimation of Alantoin. 

LEWIS KNUDSON : The Infltccnee of Certain S,ugars 
on the Growth and Bespiration of Veich. 
An extensive investigation has been made on 

the direct absorption of various sugars by vetch 
(Ficia villosa). Plants mere gromn for the most 
par t  on agar nutrient media i n  large cylinders 
under sterile conditions. The results indicate that  
vetch is able to absorb and utilize saccharose, glu- 
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cope, levulosc, rnallose and lactose. Galactose 
(Nerclc's highest purity) 1s toxic a t  2 per cent. 
and even less. I n  bolh 2 pel cent. solutions 2nd 
0.5 moletulnr solutions the ordci of asilnlili~bilitv 
of the sugars is saccharose, qlucoie, levnlose, mal- 
tose and lactose Mugars increase the gron'th, in-
crease respiration (cr~olntion of CO,). Esperi-
incirts wii~lr sacchnrose iildicale also that the roots 
secreto the enzyrilc inr~ertnsc into the clllture 
medinril ov that  leilacing sugars are excreted by 
the roots of p1:wts gi.o\lln thercin. This 1att;er 
pliase is now receiving 1?:~~tical:1,r attention. 

W. 5.IZonorws : T h e  Zn/lzcellce of Ccrtnin In,o.rguil,ic 
SzcDstn?~ccsoSnthe  Digestion of Gtarck b y  Peni- 
ci l l iz~m canzcmbcrlii. 
The growth of Pei~.i~illi.urncamenzbertii and the 

digestion of starch by the sarne fungus was dc-
termined in i~ut l icnt  solutions ~cilich larked one of 
llle c l e m e ~ ~ t i11s11ally ronsldex(~d esserltial for the 
fxinzi. The gi ok,tl~ of the same lungus and i ts  
digestiorl of stale11 in the plesenee of M/1,000, 
Af/10,000 and RJ/100,000 concentrations of the 
chlorides, sulphi~tcs, nitrate< and dihyd~ogen phos- 
phates of N a  and K and the chlorides, siilpliates 
and nitrates of Ca and Mq was cietermined. Tt  i~ 
helieved that the results indicate an intimate le-  
lation of nitrogen to aiastasc forination and that 
the neutrnl salts i n  concentratioi~s as ~ c ' a k  as 
M/100,000 affect tho secretion of diastase. 

Wrr,r,rab~ ~IANSFIET~D and A.CLARK ~ T E R B E W  
IJURS:Tlte Di.foentirrlion of Bacteria of %he 
Cololr-ae~ogenespan ail?^ b?j BZerc?ls of Indic!cclors. 
Gy means of the hyd~ogen electrode the acid 

prodnetion, in terrr~s of hydrogei~ ion concerrtra-
tion, of bacteria of tlre colon-:nerogenos family has 
been follo\~ed. The two groups iiiITareutiated by 
Rogers Clarli a,nd Davis by tlie gas ratio were 
fou i~d  to diUcr in their acid prodnetion in snclr a. 
way that tinder an  established set of conditions 
the filial hydrogen ion eoncent~ntions could b~ 
made to djffcr widely. The difference in the final 
hydrogen ion concentraiioii can bc made so dis 
tinct thxt i t  can be easily detected by the proper 
indicator, either p-nitro lrlienol or methyl red. The 
test n7as shorcn to corlelato perfectly nit11 tlre glts 
1:itio, and proved to be so s i~uple  that i t  is adapted 
for  routirle use. 

C. 0. JOEIKS and ARNO1-JEIIOEVER:T h e  Saponi7ts 
o f  CCirCorogalu?n pomcridiaitzcin and Agave lec7ti- 
guilrc. 
The dried bulb of Chloroyalmn pontcridaun?cm 

from Califorilia, linonn as California soap root, 
gave on estraction and purification a pomdor, 

which by coinbaslion indicated the formula, 
C,,lI,,O,,, for  this sapoilrn, tho moleenlt~r neight 
of n7hich is 1,146. RIol?cular weight determina-
tion\ n i th  phenol ~15sol\cnt gave 1,101 and 1,14Ci. 
The diied rootstoclr and ~lndelground yellow p:lrts 
of the leaxes of Agave lechzguilIu from Texas, 
simrlsily treated, gm7e x saponin, the conlbnstion 
of nlllcll indicated the formula, C,H,O,,, corre-
sponding to the rnolec~~lar welght 566. The molec- 
u l u  werght rvith phenol as sol>ent n a s  GOG and 
GIG. Goth srlponlns gave the saponln reactions. 
Aqueous sol~itions of 0.01 per cent. of saponins 
ne i e  lethnl in a slioit periocl of time for inlnnonrs. 

C. 0. ~JOIOHR'S On t7re A17;a- and ARNOVIEIIOET'EB: 
lo,ids of Ant io~l7? i? tn~  mz~scetoaiczr,m, ( F l y  
poi so?^) . 
Leaves and balhs of dni%unthiu,m Mzbsceto~ictim 

Trere extracted separately from plants gatheved in 
March and from plants gathered in May of last 
year. More alkalojcl was found in the leaves tt~nli 
in tihe bulbs. Afore alkaloid vras found in the 
specimens gathered in March than in those gath- 
ered in  May. Thus f a r  two crystalline al~aloit is  
lrave been isolated, one crystallizing in needles 
and melting near 220" C'. with effervescence, and 
tlre second c.rystnllizing in prisms and melting near 
200" C. The physical properties and mellil-rg 
points show that neither of t h e ~ e  is zygadine, re-
cently isolated from Bg,gude~r?cs ,inter?nc&ius by 
Hepl and his collaborators. Tliese alkaloids mere 
soluble in the common organic solvents, but only 
slightly soluble i n  water. 

DIVTSION OF INDUSTRIAL CI-IEXISTS A S D  CHE3lICAL 

ENGINEERS 

Cleo. P. Adamson, cliclirnzun 
S. IF. Salisbiiry, JI.., secrc~lcc~y 

A~EXASDEE S r ~ v x n h ~ a s :  Tlrc Chemtsts' Co~portr-
i ton:  A Pkl71 l o  J fuke  Reseu~.ch Possible aiad 
EszabTe flte Citenzzst to Profit by the Reszllis. 
The plan proposed is partly of the n a t ~ r e  of i~ 

cooperative society, partly a eoryor:ztion. It is 
the writer '9 fcellng that chemists who hare  money 
to invest 911all pilrchasc shales in the corporation; 
that the Cnnds of the corporalion shall be con-
trolled by a cornmittec of capable chemists and 
bnsiness men selected by the various scientjfic so- 
cieties; that any che~nist snbmitblng plans for  re- 
search to this con~mitteo nray have funds advanced 
to condllet the investigalion, providing tlie com-
mittee dcems the idea valaable. I n  case of snc-
vess the con>mittce may either finance the rnann-
fac t l~re  or conclact negotiations for tlic manufac- 
t ~ i r eby a company on such a basis that the chem- 
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ist shall receive a fa i r  share of the profits, A cer-
tain per cent. of the profits shall rel-ert to the cor- 
poration and the experimenter shall relurn all 
moneys advanced, with interest. 

The researches can he rondncted a t  ulijrersities 
or a t  come of the industrial rescarch laboratories 
arailable. Shareholders should receive a fair  re-
turn 011 their investment and the b;llance of profits 
should be plared in a sn rphs  fund or usod to 
furthcr subsidize research. 

The chemist has made ma,ny valu:~ble contribu- 
tions to tho industries and bas, only too often, been 
left both without recognition and proper financial 
retnrn. Ind11stii:~l research labor:%tories have bet- 
tered his lot considerably, but this l7la11, ~~7it11 their 
coopcrd~tion and the cooperation of che~iiists who 
have already sncceeded financially should go a step 
farthcr in giving him tlic recognition he dcscrvcs. 

TVrr,~,r,lnr h7. BOOTH:T h e  C7ac~is t  nrrd I~nd7~slriol 
W a t e r  P~crificcrlion. 

W. C. ~ IANKA: T h a t  t71c Cllen?.isl R a s  Done for lhc  
Porlland Cenzenl 17ad1~stry i n  the  Uniter7 Sta,lcs. 

FEEDERI~ T h e  Tnilzrstrinl Ch,cmist i n  DANKERTH: 
B i s  lielation l o  Pirc Precention. 
The total firc loss in the Unitecl States and 

Ca.nada, including forest fires, has avcraged 231 
rnillion dollars per yenr for  the past fire ycars. 
Since t,he ]:beginning of this ccntnrg we harc lost 
opcr thrce billior~ dollars' wort-l~ of property. T i ~ c  
per capita fire loss in the Unitccl Mtntcs is $3.65 
as compareil 117it,Il 84 ccnts in France and 20 cents 
in Ccrrna.ny. I n  1914 the eleven largest fires in 
cl~enlical iilil~istrics showrd a property loss of 71 
million dollars. As a resnlt of this the inclustrial 
chemist hn.s now begun to study thc cansc  of 
fires in ordcr that he may remove the sourcc, i f  
possible, and hc is studyjng wch materials as 
ritbber-lined fire hosc so that, after a firc has once 
started, tlic fight against i t  may be conducteil 
mow eT6cientljr. 

A. 	T>OWENSTEIX >and J. J. Vor .L~n! r se~ :T h e  1 1 2 -

pttencr of Frce Futl?j i lc ids  on. the Flas7z c~izd 
Fire Po,iiid$ o f  Po t s  ccnd Oils. 

A. IJOWENSTEI~Y 	 T h e  I n -and J. J. VOL,LEI~TSEK: 
/itrence of Pjlridine on, the  Ar~~naonia Detcmai?ta-
t ion of Co~!ce i i t~a lcdAmn~oniaca lLiquor. 

EDWARDf l . 4 ~ ~ :  P u ~ ~ s ~ LS t l p p l ~ .  
Xctliods unfitt,ed to m e ~ t  ult i~nate German com-

petition are those ~vhich turn out only potash. 
l'his is true becs,use the first eost of the Gcrman 
m:itrri:tl is estrciriely loiv. 

Among processes mhielr are more lilcrly to snc-
ccecl ave : 

Pilst ,  the condersed potash f1o111 cement kilns, 
the obtainable snpldy of snlpliatc flo111 this source 
being pln'ecl a t  not mole th;ni 60,000 tons; second, 
from feldspar refuse, a.; In the 11::lt prorevs, 
vbere the products ale a xvhitc pigment contam-
ing b a ~ i u n ~  snlf'ite and gelatinized silica alum and 
alurninl~m sulfate. Tf the ali1111 l?e ullsalable as 
such i t  may cheaply be con~cl ted  illto potassium 
and aluminum si~lintes. 

G. A. R INICTIU': T7te C o n s l ~ t ~ ~ ~ i ~ l ~  Portlandof CP-
??lent ~ ' ~ L I L ~ P Y .  

Fiom the- lesults obtained duling a sgstenlatic 
stud7 of the syiten~ C:LO 91,0, Sic)-, n e  liavc foulld 
that thcse three oxiiles n!o?le in tire proportions in 
111iiel1 they occur in co1nmerci:~l poitland cenicnt 
xhcn perfectly b n ~ n e d  nil1 proclutc a clinker made 
LIP only of thc constitncnts (cornpoundc) 2 
CaO.SiO,, 3 CaO.SiO, and 3 Ca0  .11-0 This 
cJinBc1 po.scsscs all thc propcitit~s of a desirai~le 
portlnnd ccmcnt, 1~11cn~t is glonnd and tleatcd 
with nrater. 

\Tliite commercinl ~ ~ o l ~ i l a ~ i c l  lias a CaO,ce~~ len t  
A1,0, 8i01 contc'lit of oacr 93 per ccnt., nrhilc tlie 
more common gray .i-aricty of celllent contains over 
90 pcl. cent. of Ihcce thlee oxides. F\amlnations 
of the clinkcr of thcse tmo types of ccmcat 11x7-c 
sl~o~zrlthat  thc m:xin constitncnts (ovcr 90 pcr 
cent.) are 2 CaO.SiO,, 3 Ca.O.Si0, anrl 3 
CaO.Al,O,, and that tlie minor constituents (lcss 
than 10 per cent.) are 3 Ca0.3A120,, CaO, allil 
ferritcs. 

I t  III:L;~-,t,licrcfore, be dcfinitdy st,ateil that  port- 
land ce~ncnt clinkcr is made up largcly of the 
t l~rec  CaO, AIZO,,, RiO, eompoands, 2 CaO.8iO.:. 
3 CaO.SiO, anil 3 CaO.Al,O, and i t  sccms pi.ohah!c 
that the desirallle properties: of portlaild cemeni; 
arc d t ~ c  to prcscnce of thcse thrcc rnajor constitu- 
ents and that the minor constitnents ha \c  little, if 
any, influence. 

Crcono~I<. BURGESSand P. D. S'ILC:i l  Stlcrly of 
t7ze Qt~a lr t j  of Plat inum T a r e  ! ~ r t h  Special Ref-
tre?lcc to Losses oa ITentb~zg. 
LZ tl~ermoelcctric survey of the purity of 164 

platinu~n utensils has been made and 14 clac~ibles 
mere su'r)jec.ted to a systematic healing and acid 
washing treatment to dcterrnine losses in weight. 
FIeating losses, nhic11 are least for platinum 
cn~eibles containing rllodium and increases with 
iridium e,ontent, range from 0.71 to 2.69 Ing. per 
hour per 100 cm.9a.t 1,200' C. Suggestions arc 
odereti as to specifications for glatinurrl ware, and 
it is sllomn that losses on heating may be pre-
dicted froin thernioclect~ic arid mjcvosco!iic ex:imi-
n:itious for  iron-free ~rv.ciIi:es. 

http:Ccrrna.ny
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J. R. T l i ' c~1 ,~  A Soweaiid A. Tsl.\?b: Sitc(71) of 
Iiecc,~t Xtlhods for  t h e  Dclrrniiizrrtlon of Total 
Sztlpl~u?in X u b b o .  
This investigation was unrlcitaken to  learn 

~ h e t h c r  or not tlre iriethocls receritly published for  
the dcterminntion of sulphur in rubber were any 
irnj)ro.rernent o-\ er tlie T I T ~ r t t ~ rand Tuttlo method, s 
tlie one now in rise at  the Rulea~i  of Stand:ilds. 

Tlie ~ncthods comp:lrcd n-ere divided into two 
el:~sscs, viz., thoso for the deternlinntion of the 
total sulphur aird those for  the deterrilination of 
snlpl111r other than that present in the insoluble 
salphntcs. I t  was fo i~nd  that tlrc mcthods of the 
sccond class coald not he relied npon to give aceu- 
rnte results. The Waters and Tiittle method vias 
found to give satisfactory result.;, itlid is reconi- 
rnendcd for  gencml we. 

Tile free sulplior was found to be the most 
t ro~iblc~omefactor, anid a new method is given 
vhicli eliri~iilatcs this difficulty. 

5epaiated by treating va~nisll  or oxiclized vainish 
v l th  solvents surli a s  petrolle ctlier or chloroform. 
Rcsinons rnntter is oaly partially precipitated by 
petiolic ether. 1)eteimnnation of glycerol yield 
and calci~lntion of oil coritcnt therefrom is not sat- 
15f~l'tOly. Propo,ed rnctbod gikes results for resin 
co~ltent uliirh are rritliin 5 per cent. of the 
nmor~nts prcsent. 

I I. A.  1 r r ; s ~ o s :  2'hc Gcwrzrcn Potu.~ltIndust,-y. 
The potash iriclnstry includes about 200 opera-

ting mines and about 50 inn eoulse of eonstrurtlotr. 
Only thc more locations have de-f ;~vora l~le  been 
vcloped Euoimo~ir der~oslts below tlie 5,000-foot 
level a le  nntoi~chcd anrl the ~vliolc polj l~xli t  leqion 
bil~ich contnl:-is 1ie:~rIy as mlicli sollible potash as 
tllc c;ili~nllit legloll, and 1s ieaclied by the exist- 
rrlg sh:rfis, 1s not -roikerl a t  all for potasli. 

Tlie Uriited Stales rise ahont one fourth of the 
total p~odurtion of the potash mines, being the 

E. R. WEAVERand S.D. EI)WARI)S:Ca.~-~(~.s?tingn~a in  cousi-imo~s of coi~~cntra lcdsalts. The total 
.,lpprr?'nt,ics with EneZ'osed Pillcr. 
Three forms of gas-w:lshing a,pparatus are de-

seril;ctl, wlijrh gi7-e tlrorougli eircula1:ion of tlie 
liq~litl, cmciont wadling and ~rrhiclr ol~erat,c under 
lo^^ inlot gx~s pressnre. T f  a prccipitnt-e is forlriea 
it may be filtered of? and rvnsl,ieil ~vlthout coming 
in contact v i th  tho air. 

73. 	 1%.WEAPETL:11 Rin~.ple Stone-pranac C7tenzical 
Rood. 
Tn-o c11ernic:tl hoods are iiescribcd, one with and 

one rvithout doors. The hoods are light, simple, 
resist,arlt to chelnical action, and easily clcaned 
and ventilated. 

R.R. TVEAVERand J. D, Eum,~nns: dppara1'tc.s for 
Detcrnzi,ilcctio?~ of 8t1,lphtir in Gas. 
A sin~ple apparatirs for ilet,ermining sulphur in 

gas is described. The gas is  burned in a straight 
glass tnhe, from which the products of combustion 
are drann through a snilablc absorbent. Tlie 
burner consists of a porcelain tnl~e,  the gas being 
ignited nt tlie tip, by a spark ltetrreel~ platirium 
te~miuals  ~ e a l c d  to  the burner tube. The air neces- 
sary for conihl~stion is regulated by suitably plaecd 
eoclts on the illlet tubes. 

E. 	TV. ROUGHTOX: T11.e Determiiimtion of Oil atu1 

Resi,n i7 t  TT'arnish. 
'i'he proposcd ~net,Elod inchriles snpoiiificntion of 

t,lie ;-aruisli, separatic~l O F  uusaponi6al~lr. rr~attcr, 
a i ~ dscp:rrat,iorr of i';llty acicls fro111 resin :icids by 
the T~ritc~llcllor lTolff rncl:l~ods of estcrificatioc. 
-4 correction is npplied Tor resii~oos n~al,ter that is 
weighed as f a t t y  acids, Oil aiitl. resiii can not be 

aniomlt of matelial mined annually is about 11,-
000,000 tons. Tlie Unllcd Statei  use 280,000 tons 
of actual potxih contained in nbout 1,050,000 tons 
of tile v:ilioi~s prodiicts wlrich x e  pnrchnse. Of 
this about 95 per cent. is used in agricultlure and 
f i re  per cent. iri c~lierrric:il indnstries otller than fer-  
tilizer factories. Tile potasl~ used in American 
agriculture increase& 077 per rent. from 1900 l o  
1910. That used in chcniit-a1 indlrstries incrcascd 
ahont 20 per crnt. E'olaih used in tho chenrical 
inrllrxtries in the United St:~tes for the years 3913, 
1912 an11 l M 3  averaged 38 ycr cent. rnole than 
that ilied in 1910. 

The war has exused a great In13Jease in the cost 
of producing ~>otash  liecnirse of advances in cost 
of labor, iuel and explosives. F ~ e i g h t  to the ports 
uhed was much higher than to the usual ports. 
The $4 per ton inereqse in pn~ce dclivcred a t  
Almericnn ports by no mrans c20vcns the additional 
cost previous to  p i~ t t i ng  on 41i1)I)oard. The in-
cre:isc in ocean freight is al~vays a t  the expense of 
the seller, never a t  the expense of the American 
buyer. Tlrc buyer pays for sieeial war insnranee 
if lie elects i-o use it.. Any irrcrrase in price in 
cscess of $5 per ton i.cprc;.cnts pi.ofit to the Amor-
icnr~ potash importers. 

Potash sl.oclis in tlie American wnrclionses of 
the Gcr~nlnn 1i:tli Works a t  the onthroak of the 
\mr were turncit over to American buyers a t  reg- 
iilar list prices. 

(To be rontinutrZ) 
CBARLES1,. PARSOXS, 


