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I n  the case of betaine the hydrochloric acid salt is 
usually referred to as betaine hydrochloride, and with 
a great deal more justification than in the case of the 
chloride salt of choline or of the so-called hydro-
chlorides of alkaloids, etc. Inspection of the zwit-
terionic nature of the hydrochloric acid salt of betaine 

indicates that the hydrochloric acid is loosely bound; 
i a  fact the hydrochloric acid may be titratecl as free 
acid. Pure crystallilie betaine hydrochloride may well 
be used as a stable source of standard hydrochloric 
acid; doubtless other stable, crystalline salts of betaine 
might be used as  standards fo r  other acids. 

The present confusing nomenclature might be 
avoided by the use of the cumbersomne, but adequately 
descriptive, chemical names, or by the introduction of 
a more logical system of common names, preferably 
based on the familiar term "choline" as the root. Since 
the names ~vhich have been proposed so f a r  fail  to 
indicate the onium structure of the conipouncls, Pro- 
fessor Austin M. Patterson has snggested (in a per-
sonal communication) the name rl~olini!rnz f o r  the 
choline cation; this ~ ~ o u l d  permit the use of the terms 
choliniuii~ hydroxide, cholininm chloride, acetylcho-
liniuin bromide, etc., for  the salts and clerivatives. I r l  
such a system betaine aldehyde might become aldo-
cholinium hydroxide, a tlarile which indicates its prop- 
erties, and betaine a l d e h ~ d e  chloride, aldo-cholini~un 
chloride, a term which suggests its chemical and 
physiological relationships. The root name choZoizi~r?n 
rvoulcl appear theoretically more sound, but might be 
accepted less readily, since the relation to the tern1 
now in corninon usage is less easily recognized. d 
satisfactory narne for  betaine itself is not easily found, 
its carhoxy group being difficult to indicate (carbosy- 
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BIOLOGICAL DETERMINATION OF VITAMIN 
B1 (THIAMIN)  I N  RHIZOBIUM T R I F G L I I  
J\~ZIILEstudying grovc-th factor requirements of the 

nodule bacteria, it became desirable to determine the 
ability of the organisms to syntliesize vitamin B1. 
Since onlv minute anlonnts of cellular inaterial were 
conveniently available, feeding experiments mere im-
practical. The situation required a rapid biological 
assay, applicable to small quantities of ordinary cnl- 
ture media. 

For  this pnrpose, a quantitative tnethod was de-
veloped, nhich is an application of Knigllt'sl, "lernon- 
stration that, under suitable conditions, tlie growth of 
Stnphylococczis ozrre!is is proportional to the amount 
of vitamin B1 present in the tneclium. The base 
lileclium employed for  the estimation of vitamin B1 
is similar to that of Iinightls and F i l c l e ~ , ~  thebut ~v i th  
substitution of casein hydrolysate for  gelatine hydroly- 
sate or known amino acids: 

Acid hydrolyzed casein . . .  20 1111 (equivalent to 0.4 gm 
Merclr 's casein) 

Dipotassium phosphate . . . . .  0.3 gm 
Glucose ......................................... 0.3 gxli 
Cysteine, IICl .........................2.0 mgm 
Sicotiaic acid .......................0.02 lngm 
pH-7.0 
Distilled mater to 50 1111 

Five ml amonnts of this medium are tubed, and suffi- 
cient distilled va te r  added so that together ~v i th  tlie 
addition of tlie test matel-ial, the final volume is 1 0  ml. 
The medium is autoclaved one honr at  15 ponnds, 
~ i ta rn inBladditions being made under aseptic concli- 
tions after sterilization. 
d trace of gro~vth frorn a nutrient agar culture is 

cholinium, according to tlie international system, ~ ~ o u l d  suspended in 10 ml water (approximately 100,000 bac- 
indicate the replaceiileiit of a hydrogen of the choline 
cation by a carboxyl gronp) : betainium is the only 
root narne wliicli mould appear applicable, and this is 
f a r  frorn satisfactory. 

The writer will welcome suggestions and cotnlnellts 
on this or other systems of nomenclature for  the 
choline corilponnils. Professor Patterson has sng-
gested that if the workers in this field sliould arrive 
a t  definite proposals regarding terminology, these pro- 
posals might be presented to the American coninlitlee 
on biochemical and organic nomenclature of tlie Inter- 
national Union. 

teiia per ml),  one drop of which 1s uced for  inocnla- 
tion. No grolvth occurs in the base medium. HOT-
eveT, as shown in Fig. 1, in the presence of as little 
as ,00005 micrograms per ml of vitamin B,, detectable 
grox-t11 results, the anlount of gromth increasing 
rapidlv v7ith higher concentlations of the vitamin to 
. O i l 1  micrograms per tnl. Gro~vth is determined after 

1 B.C. J. G. Iinight, Brit. Joli,,. Exp f .  Path., 16:  313-
336, 1935. 

2 B.C. J. G. Knight, B L O C ~ I P I , ~ .JOUT.,31: 731-737, 1937. 
3 F'. Fildes, G. &I. Richardson, B. C. J. G. Xiligllt and 

C. P.Glad>tone, Brit. J n i i ~ .Bxpt. Path., 1 7 :  481-484, 
1936. 
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incubation for  36 hours a t  37' C, by turbidity niea- 
surements using the E v e l ~ n  electrophotometer. 

One gram of pork li\-er, found by animal assay to 
contain 36 micrograms of vitamin E l  per gram, was 
extracted four times for  periods of five minutes each 
with boiling N /10 hydrochloric acid. This extract was 
adjusted to p H  7.0 with sterile sodium hydroxide and 
made up  to 100 ml. The actual amount of vitamin B1 
present in dilntions of pork liver extract was calcu- 

MICROGRAMS ML 
CUANTlTY ADDED PER NL ME3IUtII 

FIG. 1. Influeilce of vitamin B, on growth of Stnphy-
lococcus nureus. On left, the standard cur^-e for pure 
ritanlin 13,. On right, curve for liver extract to be 
assayed for vitamin B,. 

lated by comparing the resultant stimulation with that 
of known quantities of vitamin B1 (see Fig. 1). The 
ordinates represent per cent. increase in light absorp- 
tion due to turbidity, upon adilltion of the amounts 
of stimulant indicated on the abscissae. Those points 
falling on the steep part  of the curve were selected for  
calculations. By obtaining several points in this 
region, a convenient check for  a given determination 
is provided. An merage from four separate cleter- 
minations, none of which raried over 3 per cent. from 
the mean, was 32 micrograms \-itamin B1 per gram. 
Similar confirnlations of the accuracy of the method 
vhen applied to biological materials mere obtained 
with standardized samples of pork kidney and ham. 

Six weeks' old cultures of R. I~ i f o l z i ,grown on a 
vitamin B1-free synthetic nledium \rere heated 1 5  min- 
utes a t  100' C. with N 10 HCI. This suficed to lib- 
erate the free \-itamin from combined form in which 
it apparently exists in the autolyzed cultures. T-arious 
cultures assayed a\ eraged 19.6 micrograms of vitamin 
B1 per gram of dry cells. This figure was in agree- 
ment with analyses by i'vIeikeljohn's modification of 
Schopfer's testQmhich, however, is much less sensitive 
to vitamin B1 and require; ten days fo r  completion. 
From the data obtained. it appears that the ritamin B1 
content of R?~z - "ob i~ in~t,+ifoiticells closely approximates 
the amount known to be present in yeasts. 
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SCIENTIFIC APPARATUS AND LABORATORY hlETHQDS 

APPARATUS T O  ASSIST IN  PHOTOGRAPH-

ING EXPERIMENTAL MATERIAL1 

THE apparatus described herewith has proved to be 
a very convenient device for  photographing laboratory 
specimens, especially small animals such as rats. The 
advantages of this apparatus lie in the fact that photo- 
graphs are taken in the laboratory uncler uniform con- 
ditions of distance and light and a t  about one-tenth the 
usual cost when made by a commercial photographer, 
for  the individual photographs, and less than one half 
the usual cost for  the pictures finally selected and en- 
larged for  print,ing. I n  addition to a saving of time, 
the animals are not exposed to ab~lormal conditions 
outside the laboratory. 

The apparatus consists of a boxlike arrangement with 
an opening a t  one end for  inserting a camera and a 
hinged door at the opposite end for  inserting the speci- 
mens to be photographed. A lamp recess is located on 

1 Pnhlished ~ ~ 6 t h  the appro~al  of the direetor of the 
Sew Mexico Agricultural Experiment Station. 

each side of the box. The insides of the lamp recesses 
are painted with white enamel. The inside of the box in 
which the camera is placed is painted black. A remov-
able glass partition, made of clear window glass 9" by 
la", with a wing 4" wide cemented 1" from each end 
is used to retain rats within 4" of the hinged back door. 
The hinged door carries a gray cardboard, which serves 
as a background. Gray is desirable as a background 
for  most objects, but since the cardboard is attached 
with thumbtacks, other colors m a r  be readily substi- 
tuted as a suitable contrasting background for  the 
particular specimen to be photographed, -4 yellow 
cardboard makes a desirable floor when rats are being 
photographed. A 15-centimeter rule for  shoving com- 
parative sizes, and a white card with sufficient data to 
identify the specimen, the date and the number of the 
particular photograph are attached to the door. These 
become an integral par t  of the photograph, but, if 
placed on the upper part  of the door, may be blotted 

4 A. P. lIeilreljohn, Biochein. Jovr., 31: 1441-1451, 
1937. 


