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A FURTHER NOTE ON T H E  IDENTITY O F  

VITAMIN H W I T H  BIOTIN1.2 

INa previous con~mnnicationQve reported that a 
preparation of crystalline biotin methyl ester possessed 
vitamin H activity to a very high degree. This ob- 
servation provided additional and direct support for  
our earlier conclusion4 that vitamin H and biotin are 
"either identical or indeed closely related compounds." 
The sample e~nplojed in the investigation3 -cvas a 80111- 
tion of 150 y of crystalline biotin methyl ester in ethyl 
alcohol that had been kindly furnished us by Professor 
E'. ICogl. This material, which had been isolated from 
egg yolk, was sholr-n by our assays -cvith the ra t  cnra- 
tive method to contain 10,000 vitamin H units per mg. 
We now wish to report confiriliation of the vitamin H 
activity of b.iotin by assays of crystalline biotin methyl 
ester isolated by us from a liver concentrate. 

The first crystalline procluct we obtained from the 
liver concentrate possessed the same crystalline form 
as reported by Kogl and T6nnis3 but sho~l-ed a slightly 
higher melting point of 154' in  contrast to that of 
148' reported by them. I t  also showed a sonlewhat 
higher biotin aclivity (about 20 per cent.) when as-
sayed against the sample furnished us by Kogl. The 
vitamin H assays, likewise, were proportionately 
higher. I n  vie^^ of this some\vhat higher melting 
point and activity, we became interested in  determin- 
ing whether furlher purification were possible. 

By repeated crystallization of the compound from 
a mixture of methanol and ether, a product of con-
stant melting point and biotin activity Tvas obtained 
which melted sharply in the Kofler micro-melting 
point apparatus a t  166-167' (uncorrected), a melt-
ing point 18-19' higher than that reported by Kogl 
and Tiinnis. The compound crystallized in long thin 
plate-like crystals from the methanol-ether mixture 
but crjstallized in needles from chloroform by the 
addition of petroleum ether as described by Kiigl and 
i s .  A full presentation of the chemical and 
physical properties of the compound ~vi l l  appear else- 
where. The biological activity and melting point of 
the pure biotin methyl ester were confirmed by several 
separate isolations. Furthermore, sublinlation in 
vacuo follo~ved by crystallization fro111 a mixture of 

1 In  this cooperative research reported here, tlie Cornell 
group has been responsible for the chemical work and for 
the biotin assays, and the Western Reserve group for the 
vitamin H assays. 

2 The authors ~vould like to express their appreciation 
to W. 0. Frohring, president of tlie S.I\S.S. Corporation, 
for his interest and genuine cooperation and to the re-
search staff of the S.il1.A. Corporation and ilIiss Eleanor 
Hague for technical assistance in the biotin assays. 
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methanol and ether did not change the melting point, 
crystalline form or biological activity. 

Using the yeast growth n~e t l iod ,~  we have conlpared 
the biotin activity of our purified crystalline material 
with the biotin activity of the vitamin H preparation 
(34 vitamin H units per nlg) that we had used as a n  
arbitrary standard in our previous communication.3 
Expressed  i i ~t e r m s  of v i t a m i n  H u ~ z i t s ,the various 
preparations of purified product that we have made 
have all consistentlj yielded, in  the yeast g ~ o w t h  
method, the high value of 27,000 (F10 per cent.) 
vitamin H units per mg. Direct vitamin H assays of 
our crystals, made on rats by the curative method, are 
in agreement with this high potency. 

I t  may be added that Professor Dean Burk, using 
RJ~izobi'LLv~tr i fo l i i  Strain 209, has found that our crys- 
tals possess "coenzyme R activity'' of maximum ob- 
served potency, half-maximum growth being obtained 
a t  about 0.00001 Y per cc of growth meclinm and 95-
100 per cent. maximum growth a t  0.0001 r per cc. 
This confirms, with strictly pure biotin ester, the con- 
clusion of Nilsson, Bjiilfve and Bnrstromj7 and of 
MTest and Wilsona that coenzyme R and biotin are 
identical. Our crystalline biotin ester was also found 
to be effective in promoting the growth of Clos tr id ium 
bzctyliczcm Strain 21, by Dr. D. 1'. Woolleg, of the 
Rockefeller Institute for Medical Research. Dr. Wool- 
ley's quantitative comparison of this crystalline ma- 
terial -cvith I<ogl's sample, made by assay with this 
organism, confirmed the ratio of potencies given above. 

I n  conclusion we inay state that the crystalline biotin 
ester prepared by us, purified to constant melting point 
and constant biotin activity, possesses such a n  ex-
tremely potent vitamin H activity-far beyond any 
previously known degree of activity-as to leave no 
doubt that vitamin H and biotin are  one and the same 
compound. The behavior of the material in  our 
hands has convinced us that we are  dealing with an 
individual compound possessing the several biological 
activities mentioned in this note. 

P A U L  G T ~ R G Y  
CATH~RINES. ROSE 


THE BABIES AXD CHILDREXS AXD
HOSPITAL, 
DEPARTMENT SCHOOL MEDICINE,OF PEDIATRICS, OF 


WESTERNRESERTX CLEVELAKD
UNIVERSITY, 
KLAUSH O F ~ ~ I A N N ~  
DONALDB. ~IELTTILLE~~ 
TINCENTDU TIGNEAUD 


DEPARTNENT
OF BIOCHEMISTRY, 

CORKELL MEDICAL N. P.
UNIVERSITY COLLEGE, 

6 E. E. Snell, R. E. Eakin and R. J. Williams, Jour. Am. 
Cl~em.Soc.. 62: 175. 1940. 

R. ~i ldson,G. ~ j a l f v e  and D. BurstrGm, ATaturwi8sen-
schajten, 2 7 :  389, 1939. 

8 P. 11. West and P. W. Wilson. SCIENCE. 89: 607. 1939. 
0 Dr. Hofmann's in this 'work hak been 

made possible by a fello~vship granted to him by the So- 
ciety for Chemical Industry, Basle, Switzerland. 

10 S.Rf.B. Corporation fellow. 


