
ment, particularly those using laser 
heating, appeared to have special ad- 
vantages for the study of a wide range 
of chemical reactions. 

The discussions of the second day 
(organized by R. H. Eisenhardt and 
K. K. Lonberg-Holm) were divided 
into three major areas: liquid-liquid 
quenching, tissue-freeze quenching, and 
rapid sampling. Under the topic of 
liquid-liquid quenching was included 
the subject of the rapid freezing of 
liquid jets upon being squirted into a 
cold immiscible liquid (R. C. Bray, 
G. Palmer, and H. Beinert) and upon 
being aimed directly into a second 
jet of cold liquid (M. Sangster). A 
number of the problems inherent in 
these methods were discussed; some 
items noted were the estimation of 
quenching time and the possible dif- 
ficulty in stopping intermolecular reac- 
tions or reactions with protons or gase- 
ous species which might occur in the 
frozen state. Bray, Palmer, and Bei- 
nert have already employed cold 
quenching in EPR and in reflectance 
spectroscopy studies of enzyme ki- 
netics. The quenching time available 
with current mixers and freezing tech- 
niques is approximately 10 msec. It 
was concluded that under most cir- 
cumstances intermolecular reactions 
can be satisfactorily quenched at 
-180?C. The desirability of carrying 
out parallel studies by direct physical 
measurement and by quenching was 
pointed out. 

Some of the artifacts which may be 
caused by a variety of chemical 
quenching methods were touched upon 
with particular reference to liver tissue 
(T. H. Biicher), yeast cells (T. Savioja), 
and Chlorella (J. A. Bassham). In the 
case of Chlorella and also in mouse 
ascites tumor cells alcohol quenching 
was found to be very convenient, but 
it could not be demonstrated that the 
quenching time was less than 200 
msec. Much shorter quenching times 
can be demonstrated in whole yeast 
cells when TCA is employed (J. K. 
Miettinen). Acid or alkali are emi- 
nently suited for use as quenching 
agents when simple enzyme solutions 
are used (H. Gutfreund) and seem 
to require less than 1 msec if the 
reaction is not heavily buffered. 

The rapid freezing of muscles in 
varying states of contraction was dis- 
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varying states of contraction was dis- 
cussed by D. F. Cain and by 
W. F. H. M. Mommaerts. Cain, using 
Freon 13 to -180?C, reports that a 
1-sec time interval is required to reach 
-55?C with 2 mm' of tissue. Mom- 
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maerts gives the same time interval for 
cooling a 1 50-mg sartorius muscle. It 
is suggested, however, that 80 to 90 
percent of the mass passes through ice 
crystal formation within 50 msec or 
less. 

Metabolite assays on quickly frozen 
samples of liver were described by 
Biicher. This technique involves not 
only the quick freezing method but 
also the complete analysis of small 
slices of frozen tissues carried out at 
-25?C. The results suggest that these 
methods are necessary to maintain the 
metabolite pattern in general and the 
nucleotide concentration values in par- 
ticular. 

A number of methods for with- 
drawing samples from transient or 
steady state metabolic systems were 
presented. Lonberg-Holm described a 
rotating stopcock type sampler and a 
newer "aspirator" type sampler which 
has been used to take aliquots from 
ascites tumor suspensions at 0.7-second 
intervals after glucose feeding. Eisen- 
hardt described a constant, aliquot 
"single drop" type sampler which was 
built to study transients in mitochon- 
drial metabolism and which permits 
sampling at 0.3-second intervals, 0.5 or 
0.8 second after a substrate is added 
to the reaction. This latter sampler 
could be adapted to a completely auto- 
matic mode of operation which would 
permit an experiment to be pro- 
grammed ahead of time. Miettinen de- 
scribed three types of apparatus de- 
veloped for the study of phosphorus 
assimilation in yeast-a magnetic valve 
type sampler, a multiple mixer flow 
apparatus, and a syringe type injector 
for quenching samples shortly after 
substrate addition. A more complex 
sampler employing syringes was also 
described by V. Moses. This latter 
device, together with the magnetic 
valve equipped reaction chambers de- 
scribed by Bassham and by M. Kling- 
enberg, may be more suited to the 
investigation of the steady state or of 
slow metabolic changes than of rapid 
transient changes. Klingenberg also re- 
ported a novel, rapid filtration tech- 
nique involving zonal centrifugation. 

To study really rapid reactions by 
chemical means (by taking samples at 
less than 200 msec intervals), it ap- 
pears at present to be necessary to 
employ a "quenching type" or multiple 
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To study really rapid reactions by 
chemical means (by taking samples at 
less than 200 msec intervals), it ap- 
pears at present to be necessary to 
employ a "quenching type" or multiple 
mixer type flow apparatus. The dis- 
advantage in such a method is that 
only one sample may be obtained 
from each run and biological material 
may not remain in the same state for 

mixer type flow apparatus. The dis- 
advantage in such a method is that 
only one sample may be obtained 
from each run and biological material 
may not remain in the same state for 

a period of time long enough for an 
experiment. Gutfreund has used a 
quenching type flow apparatus to study 
the kinetics of several enzyme systems 
and has been able to get good agree- 
ment with results obtained from the 
stopped flow technique. 

The proceedings of this conference 
were published by Academic Press on 
15 November in a volume entitled 
Rapid Mixing and Sampling Techniques 
in Biochemistry. 

This program was sponsored by the 
International Union of Biochemistry 
and the International Union of Bio- 
logical Sciences. 
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TSI TAPE 
identifies the condition! 

Protect laboratory personnel from 
contamination and assure STERILE 
glassware for each test by following 
this simple procedure: 
1. Place all glassware in basket 
marked with TSI Tape. 
2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change 
indicating "STERILE." 

3. Following use, and before dis- 
posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. 
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