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I n  the calorimetric experiments referred to the The curve of heat procluction in relation to the en- 
energy expense of utilizntion of body ~mtrients  ergy of tlie food, so comeded, 1)ecomes nearly a 
katabolized wa.; tentatively found, as  a n  average of 
five determinations, to  be eqnivaleiit t o  14.4 csl. per 
kilogram of live ~veigIit during fast and equal tisne 
ht-anding artd lyi~ig, or to 12.6 calories per kilogram 
dui-ing fast in  the lying posltion alorte, o r  to 26.5 per 
cmt.  of the metabolizable cnerqy of the oleo oil and 
dried beef rnuaele fed to rcpvesent the body nutrients 
katabolized. 

To demonstrate tlie significance of tlie thcoreticnl 
base 1atne of energy inetaboliim, a graph is presented 
(Fig. I )  representing previously determined tdurves of 

straight line u p  to the ~nodcrately high level a t  which 
lhe mctaholizahility of the food begins lo  diminish, 
thus providing a basis fo r  the espresiion of energy 
values of diets, and n1erg.y reqairernelltq of animals, 
both for  lnitinteliance and for body increase in  the 
Yarne ternis, presumably xvithout exten SIT' e error. 

WhiIe it is ol~vioubly irn-posi.ible directly to rneasnre 
this theorct k a l  bitse value of lieat produption, as  cie- 
fined, the iritlirect estirriation 1v1lic.h is presenter1 servcs 
a t  Jcn-;t to illn.;1raie the point of view that therr is snch 
a value, and that dyneinic effects of n~rfrient.; as di- 
r.eetly ob-erred a t  planes of nutrition belour that of 
onergy equilibrimn arc CuriclamentaIly invalid. 

The m:~iiitcnance heat productio~i, therefore, is ro11-
13 sidereil the nlost nearly correc't base value froin ~vhi~11 

u STEER NO. $6 JTEER NO 47 to measure tlyiiamie effects in nutrition. 

N It is impossible to  mnnke a f111l s ta t~ment  of the 

I0 pililosophy of this nlattcr in so bhort a eominunieation, 

9 1 arid n d~ta i led  discu.si~~ii WII J  be presented else~vl~erc. 
11lZM
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I 
i ESTIMATION, ISOLATION AND IDENTIFI-

CATION OF AUXINS IN PLANT MATERIAL 
FOReytiination and concentvation of auxins the £01- 

lowing lnctliods have been used, namely, the diffusioa ?-i 
inethod,l tbc extraction process,' the enzyniatic incthod 
(lipase,? chymotr.;vpsin3"), the all~aljnealcoholic liy-
clrolybis4 and the biological digestion 

The biological digestion rrretliod of ICiigl, IIaagcn-
R1n1t ant1 E~.xlel)cn as  performed by feeding esperi- 
lncnts on humans is capable of giving the total hor- 
nlcliie content, both the free hormone and the p1.e-
cdursor form (or bonrid form) a s  well. By ~iecrssity 
tliif methocl i~ linlited in its application. 

i 

I Using the results obtained in the biological iliirstion 

I liietliod as a crilcrioi~ for  the assay of the total growth 
box-mone set, free in dormant tiwnee, the following I tixore praeticai rnctfiocl Tvaz developetl, whereby one 1s 
able to rearove nil arnouilt ~vliich is cqnivaleat to the 
amount of the growth prornotirig substance; obtained 

I by the biological inethoil. Thic nlodified procedure ha4 
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FIG.I. Relatioll of heat productiol~ to food consump- 
lion, as obqerred and as eo~rected for dynamic effect of 
body nutrients katnbolizccl. BI = maintcnt~nce, 17 = fast, 
and TM = tlleoretical minimum heat procluctloa. 

heat production in relation to food eonqnnied mitb four 
steers, (1)ns observed, alid (2)  as corvccicd by the use 
of tlie recently iieterniinecl factor fo r  computing the 
tllynamic el'ft>ct of boily n u t ~ i e n t ~  Eiatabolized. 

been in  rise in  this laboratory for  the past hi-oyears 
in tlir irivc~~ligation of :tnxin-like snbstanccs in high 

I F. ITT. Went, B?c. Trav. JZot. A'( (~1.1.. 9 5 :  1-1715, 1928. 
2 G. S. Avery, Am. J o ~ t r .Uot., 26: 679, 1939; I<. V. 

T l ~ i n ~ n t ~ ~ iand F. Slioop, Am. dour. not., 37: 9S1-!)GLi,
1940. 

3 I", ICiigl, A. J. IIaag'n-Srnit and 11. Erxlebcn, 8eif.y. 
physinl. Chem.. 230: 137-lfil, 1933. 

3a 3'. Slroog and I<. V. Thiman11, SCIENCE, 92: 64. 1940. 
4 I". Kiigl, A. S. I-laagen-Smit and II. Erulcbei~,Zcifs. 

),h!/ciol. Chenr., 2 5 :  215-329, 1934. 
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and low protein wheats and in the isolation work from 
corn. 

The procedure is briefly as  follows : Dry whole wheat 
kernels are soaked for  four  hours in sodium hydroxide 
solution a t  p H  10.5, ground in a glass mortar with 
clean sand, allowed to stand a t  20' C. fo r  45 hours 
(together with one ml of toluene) with the p H  main- 
tained a t  10.5. At  the end of this period, the mixture 
is centrifuged, ancl the supernatant liquid is tested by 
the standard Avena procedure. 

Table I: illustrates a typical experiment. The value 
obtained a t  pH 10.5 compares favorably with the 
amount of auxin recovered by the biological digestion 
method. 

TABLE I 

PH Auxin per kilogram of wheat* 

* In terms of indole-3-acetic acid. 

Temperature effects Rere also considered. Above 
60' C. losses began to occur. The maximum rate of 
hydrolysis was found to lie between 35' and 40' C. 
However, since the rate mas almost the same a t  20' C., 

mixture. The filtrate, combined with the washings, 
formed the initial extract f o r  the isolation. Addition 
of sodium chloride gave rise to the formation of a 
separate acetone layer; after separation, the aqueous 
residue was washed with acetone. The acetone solu- 
tions v-ere distilled, and the distillation residues were 
combined and extracted with ether. The isolation pro- 
ceeded from the ether-soluble material according to the 
general procedures already described in the literature 
fo r  isolation from other rna te r ia l~ .~ ,  

The isolations gave as a n  end procluct a syrup which 
v7as physiologically active and which gave a color re- 
action with ferric chloride similar to that given by 
indole-3-acetic acid. Upon long standing this syrup 
crystallized. A portion of the material, when recrys- 
tallized, showed a melting point of 164-5' C, and no 
melting point depression on mixing with sjmthetic 
indole-3-acetic acid. This is proof of the identity of 
the isolated material with indole-3-acetic acid, and is 
the first time that indole-3-acetic acid has been isolated 
from higher plants. Since the amount of the isolated 
acid is many times greater than the auxin amount 
indicated by the nortnal extraction process, i t  undonbt- 
edly represents a large part  of the auxin present in  
bound form. 

I n  addition to  the indole-3-acetic acid, t.here was 
the investigation was carried out a t  room t e t n p e ~ a t u ~ e  
in view of practical considerations involved. 

Tests upon samples of corn showed the same effects 
of increased auxin activity upon standing a t  p H  10.5 
as did the wheat. Yellow cowmeal, fresh from the 
mill, was found to be more convenient fo r  isolation 
purposes and accordingly was used. 

I t  was found that a 50 per cent. acetone-water mix- 
ture could be satisfactorily used for  the hydrolysis. 
The ratio of solvent to cornmeal was adjusted to form 
a thick paste-like mass, and the p H  was maintained 
near 10.5 f o r  a period of 45 to 60 hours. After the 
hydrolysis period, the mass ~3-as pressed, and the 
residue was washed with a 50 per cent. acetone-water 

obtained n small amount of crystalline pseudo-auxin-a 
which melted a t  196-7' C., with sintering beginning at 
173'. ICogl, Koningsberger and Ewleben6 give the 
melting point of pseudo-auxin-a as 1 9 3 4 '  C., with 
sintering beginning at  176'. This shows the presence 
of some auxin-a in the original starting material, which 
rearranged to pseudo-auxin-a during the isolation pro- 
cedures. 

A. J. HUGEN-SMIT 
W. D. LEECH 
W. R. BERGEN 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

AN I M P R O V E D  GAS B U R N E R  F O R  SMOKING 

KYMOGRAPH P A P E R  
WHILEexperimenting with a protective "skitt:' in  

order to decrease the susceptibility of the paper-
smoking flame to air drafts, i t  was found that such a 
protective skirt can be made to yield very great im- 
provements in other characteristics of the flame as well. 
S o t  only are draft sensitivity and flickering greatly 
diminished, but the flame also becomes f a r  more effi- 
cient in smoke formation, becoming relatively cool, dull 
red and very smoky. The relative cooltless has been 
found particularly valuable in the student laboratory, 

since we have found it practically in~possible to scorch 
the paper with the new burner while using benzol 
enriched gas. 

The essential improvement of the burner consists 
in surrounding the usual perforated delivery tube with 
a "skirt" in the form of an inverted V, open at  the 
top and bottom, which serves the purpose of limiting 
the air supply to the flame. The amount of air d r a m  

F. ICGgl, A. J. Haagen-Smit and H. Erxleben, Zeits. 
physiO'. 214: 241-261,

F. Kiigl, C. Koningsberger and H. Erxleben, Zeits. 
ph?lsio[. Chem., 244: 266-278, 1936. 


