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As Apollo 8 orbited the moon, the spacecraft's crew 
took this dramatic photograph of Mother Earth. 
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sent to NASA'S Ames Resea rch Cente r in Cali
forni a . 

T her e Dr. Gehrke and Dr. Stalling will be on 
th e research team that will inves tiga te the so il 
samples for t he poss ib ility o f a mino acids, ge
netic ma te r ia ls, a nd o the r life mol ecules. 

If these molecules a re present, it doesn ' t 
necessa ril y m ean t here was life on t he moon at 
o ne t im e, Dr. Gehrk e said. However, t heir 
presence m ay g ive us some clues to t he evolu
t ion of man. 

" If the re was a littl e hydrogen, a littl e ca r
bon a nd a littl e nit rogen a nd may be some mois
ture unde r the surface of th e g round , a nd if the 
sun added ju st enough radiation, these sub
s ta nces could have che m ically combined to fo rm 
life- related molecules . If conditio ns we re then 
j us t ri gh t, th ey even tually cou ld evolve into 
actua l life fo r ms," h e sa id. 

Or. Cyril A. Ponna mpe ru ma , chie f of the 
che mica l evolutio n b ra nch at Ames, has said, 
" The moon re presents a potentia ll y important 
repos ito ry for debris coll ected from oute r sp ace, 
which may contain the v iable or non-v ia ble rem
na nts of b iological form s. If th e debris so collect
ed by th e moon can be d emo nstra ted to conta in 
li v ing or dead biologica l e nt it ies, in s uch a way 
tha t te rrestr ial contaminat ion can be ruled out 



as a possible tiource, this would be the fin;t 
unequivocal demonstration of t he existence of 
extraterrestrial life. Its impact on the biological 
sciences would be immense a nd far reaching." 

This luna r analysis has to wait for the return 
of a manned night. But Dr. Cehrke a lso ha:o; 
submitted a proposal to NASA for ana lysis of 
Mars soil that will not requ ire a manned night. 
All the equipment needed for t h is investigation 
will be on a Mars lander. So il will be d rawn up 
into the lander, prepared for analysis, a nal yzed 
and results transmitted back to Earth. 

As state chemist for Mitisou r i ancl chemist 
for t he Univers ity, Dr. Gehrke is asked to ana
lyze many substances conta ining a mino acids. 
Old methods of analysis we re s low, tedious and 
expensive. Even th e best method s avai lable took 
24 hours for a na lysis of one sample. When a 
chemist. has thousands of samples to a nalyze, 
a method that could do the sam e work with in 
an hO ll I' would be invaluable. 

In 1961 Dr. Gehrke started a major project 
to find this fa s ter and less expensive way to 
detect and measure amino acids. He was in a 
race with more than 100 other c hemical labs 
around the world to find the solution. His 
Missouri laboratory research team and another 
laboratory in Kyoto, Japan, led a ll other labora
tories in their advances. 

Gas-liquid chromotography was chosen as 
the method for analysis, but before s ubstances 
can be analyzed by GLC t hey m ust be con
verted to their gaseous state by o rganic reac
tions. This volatilization and separation loomed 
as t he main obstacle in subjecting amino acids 
to GLC techniques. 

" I n 1965 we knew we were breaking th rough," 
Dr. Gehrke sa id. "We didn't h ave a ll the 
answers, but we knew it could be done." 

Their answer came in the form of a com
pound that could be reacted with the am ino 
acids so they would volatilize. By the end of 
1967, Dr. Gehrke's team had the chemical re
actions with all 20 amino acids wO L-ked out so 
they could be analyzed accu rately and quickly 
by GLC. With automated GLC m ethods, his 
laboratory now can analyze 40 samples of two 
of the amino acids in o ne m orning-with time 
and manpower left to tu rn t o more important 
problems. 

Dr. Geh rke said many refinements already 
have been made in the G LC techniques s ince 
their annou ncement last April. He added that 
the next three years wiJl be spent mov ing what 
they have learned to a highe r plane-by further 
refinement and increasing the substances that 
can be analyzed by thi s method. 

The experiment sta tion just now is getting 
the equipment needed for analysis of genetic 
materials. Being ab le to define the genetic re
actions within cells will have important medical 
implica tions. 

Now doctors hnve to analyze a patient 's con
dition o n a gross sca le. By the time outward 
s igns of disease become evident, a pe rson may 
be in s uch advanced stages of dh;ease that it is 
too late for effect ive trea tment, Dr. Gehrke said. 
Abnorma l reactions must take place within t he 
cel ls lon~ before outward signs arc evident. If 
these reactions can be detected wi th G LC meth
ods, it may be possible to stop or alter t he 
disease in very early stages. 

Analysis of subs tances by GLC depends upon 
differen t rates of diffll!;ion by different sub
stances. The sampl e to betested-whethe r blood. 
urine or a si mpl er compound- is "cleaned up" 
and co nverted to its volatil e lSta te. Th ese gases 
are injected into a co lumn a little more than a 
yurd long. Th e co lumn is packed with a U-covered 
particl es. As the gases hit the particles they 
are dissulved in the aU, bu t nitrogen gas sweep
ing thro ugh the column p icks them up a nd 
carries them back out again. 

Different amino acids come out of the column 
after d ifferent le ngths of t ime. As the gases 
leave the column, they ure burned in a hydro
gen name. This burning creates a voltage s ig nal 
that is connected to a recorder. The graph 
drawn by thi s reco rder shows what amino acids 
urc present by the length of time it takes a 
peak to appear a nd the amount of acid p resent 
by the s ize o f the peak. The analysis for all 20 
am ino acids takes less than an hour. D 

Judy Roberts received her master's degree in 
journalism in January, majoring in science 
writing. She was aIle of the first students in the 
School of Jou rnalism to participate in the special 
medical writing program at Roswell Park M(."
morial Institute, Buffalo, N. 1': 
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