






ABSTRACTS OF STUDENT PAPERS 

Statistical Investigation of the Self-Ordering 
Tendencies of Amino Acids 
John Taylor and Randall Kok 
Pi Chapter. Millikin University 

In 1967. Steinman and Cole hypothesezed that amino acids have inherent 
non-random bonding preferences. They demonstrated their theory by com­
bining dilute solutions of amino acids and analyzing the resulting mixture for 
dipeptide products. To compare their experimental binding frequency data with 
that found in actual proteins, they counted the number of each of twelve dipep­
tide occurrences in ten proteins. They normalized both the experimental and 
the protein dipeptide frequenCies to the number of glycine-glycine bonds found 
in each. While the two sets of data did show some similarities, we feel that 
Steinman's and Cole's findings leave several relevant questions unanswered. 

Our research concerns three of these questions: 1) Do standard statistical 
criteria prove conclUSively that the two sets of dipeptide frequency data are 
alike? 2) Does the correlation between the two sets of date increase as more 
protein structures are included in the analysis? 3) How well do dipeptide fre­
quencies observed in proteins correlate with random frequenCies? Using a com­
puter program written for the university's VAX 11/750, we have determined 
the dipeptide frequencies for one-hundred proteins selected at random from 
the Atlas of Protein Sequence and Structure (Dayhoff. 1972). We have 
also used the computer to calculate random dipeptide frequencies based on 
the availability of each amino acid residue. The random, experimental, and 
actual dipeptide frequency data sets can be compared using the chi squared 
test to obtain a percent probability that the two data sets are similar. Our fin­
dings are that while amino acids appear to combine in a non-random fashion. 
there is no correlation between these binding preferences and those exhibited 
in solution. 

Comparative Enzymatic Analyses of Acid Phosphatase 
in Liver, Spleen, and Lung in Ambystoma tigrinum 

Steve Lillpop 
Pi Chapter. Millikin University 

The activity of the lysosomal enzyme acid 
phosphatase was determined and compared in 
liver. spleen, and lung of Ambystoma tigrinum us­
ing spectrophotometric analysis of the release of 
paranitropnenol from p-nitrophenol-phosphate at 
pH 4.8 over a thirty minute period The results 
are expressed as phosphatase units and are nor­
malized using protein concentration ascertained 
through use of the Lowry protein assay. 

Vasey's 1868 Powell Exploring Expedition 
Mary Schilling 

Beta Chapter. McKendree College 

In the summer of 1984. several collections of plant specimens were found 
in a laboratory at McKendree College. After cataloging over 6000 plants by 
collector and region. several collections by Dr. George Vasey were discovered. 
one of which was obtained on the Powell Colorado Exploring Expedition of 
1868. the first scientific expedition to navigate the Colorado River in its entire· 
ty. According to Vasey's field notebook. a copy of which was obtained from 
the Smithsonian Intitution, he collected nearly 600 plants during this expedi­
tion. some of which are type specimens. 

The specimens in our laboratory had been left unattended for many years 
and required restoration. After restoring our 236 Vasey specimens. research 
of the collection was begun. Using Gray's Index and the Index Kewensis. it 
was concluded that Vasey's collection did not require taxonomic updating. 
The only references to the Vasey collection indicated that specimens were held 
at the Smithsonian Institution and Gray's Herbarium. Since neither institution 
records its specimens by collector. the number of Vasey's 1868 specimens con­
tained at Gray's and the Smithsonian is unknown. However, each of these 
institutions was sent twenty selected specimen names in a preliminary attempt 
to determine whether the collection had been broken into thirds or consisted 
of three sets of plants. 

Of these twenty names. fifteen were contained at McKendree College. One 
of the fifteen was obtained in 1867. Both it and an additional specimen were 
not listed in Vasey's field notebook. Furthermore, the fifteen specimens were 
selected such that it would be possible to determine if the collection had been 
broken up into portions according to specimen number. The remaining five 
were listed in the field notebook but not housed at McKendree College. Two 
of these five were designated as "n. sp. ," assumed to mean new specimen. 

The Smithsonian had three of the specimens listed. while Gray's had only 
two. Of the three contained at the Smithsonian. two were those marked "n. 
sp." by Vasey and type specimens by the Smithsonian. The third specimen 
was one held at McKendree College which indicates that there are duplicates. 
Gray's two specimens are also duplicated, the first at McKendree College and 
the second at the Smithsonian. The one duplicated at the Smithsonian is 
designated as a holotype by Gray's and a type specimen by the Smithsonian. 

All of this seems to indicate that there are duplicates in the collection. and 
it has been broken up into more than three portions. This is supported by the 
fact that of the five specimens not held at McKendree College, only two were 
housed at the Smithsonian and Gray's. In addition, the location of the holotype 
to one of the Smithsonian's type specimens is unknown. In a letter by Vasey 
housed at The Missouri Botanical Garden, there is an attached 1868 label that 
advertises for "500-600 specimens at $10.00 a hundred." Perhaps the remain­
ing portion(s) of the collection was bought by several institutions. ResolVing 
this question will require further research with Vasey's correspondence and/ or 
records of specimens sold. 



Isolation of Frog Kidney Cells on a Density Gradient of Perc 011 
Lynette Y. McBride 

Pi Chapter, Millikin University 

Frog kidney cells were separated by enzyme digestion with collagenase and 
DNAse then centrifuged on Percoll to separate cell types based upon density 
differences. Three distinct bands of cell types were seen, although the bottom 
layer appeared to be mostly debris. 

The kidney tissue was treated with EDTA in Ringer's solution for 10 minutes 
to digest extracellular connective tissue, then with Ca2 + in Ringer's for 5 
minutes to remove excess EDT A. Collagease and DNAase in Ringer's was then 
used for 60 minutes to further separate individual cells. The best results came 
from using a mixture of 3.5 ml Percoll with 4.0 ml of 600 mosm Ringer's solu­
tion, giving a total of about 300 mosm, and layering 1.5 ml of cell suspension 
on top. Before adding the cell suspension, the Percoll density gradient had 
to be established by centrifuging for 15 minutes at 19,000 rpm on the Beckman 
fixed angle centrifuge. With the cells on top, centrifugation at 16,000 rpm for 
30 minutes resulted in three bands. Cells from each layer were examined with 
a phase contrast microscope, and pictures were taken with an attached 35mm 
camera. The top layer contained cells that were 25-30 (micro)m in diameter 
and had very grainy cytoplasms. These cells had light nuclei of 10-15 mC.m 
diameter and sometimes slightly darker nucleoli. The second layer contained 
cells of 40-50 mC.m diameter, larger than those in the layer above. The nuclei 
were again light, but the cytoplasm of these cells was lighter and very foamy. 
The first and second layers were very close together, with as little as 2 mm 
separating them. When Density Marker Beads are centrifuged on Percoll just 
as th~ cells were, the colored beads form bands due to their varying densities. 
For example, all red beads are the same density and form one layer. Therefore, 
by measuring and comparing the depths of beads and cell layers, the density 
of each cell layer can be estimated. The density of the top two layers ranged 
from 1.025 g/ml to 1.048 g/ml. The bottom layer showed no distinct cells 
and seemed to be mostly free-floating granules, fibers and red blood cells. This 
layer was quite dense, greater than 1.143 g/ml. 

In essence, two main cell types from frog kidney were isolated and 
characterized, using enzyme digestion and a Percoll density gradient. 

Comparative Enzymatic Analysis of Lactate Dehydrogenase in 
Ambstoma tigrinum 

Judy Madura 
Pi Chapter, Millikin University 

The enzymatic activity of lactate dehydrogenase was analyzed and compared 
in the liver, spleen, and lung tissues of Ambystoma tigrinum. Research was 
accomplished through spectrophotometric analysis of NAD + concentration 
changes over time and based upon protein concentrations determined by Lowry 
protein assays. 

A Comparative Study of the Hamster Kidney Cell Line BHK-21 
(C-13) and Normal Hamster Kidney Tissues 

David L. Brand and Pang F. Ma 
Center for Medical Education 

Xi Chapter, Ball State University 

Adenosine deaminase catalyzes the deamination of adenosine to inosine 
in the purine degradative pathway. Multiple molecular species of the enzyme 
have been found to be diversely distributed among the tissues of lower 
vertebrates and mammals. These molecular forms correspond to molecular 
weights of 200,000, 100,000, and 35,000 and have been designated as forms 
of A, B, and C, respectively, estimated by gel filtration. All three forms ap­
pear to be prevalent among the tissues of lower vertabrates, while only the 
A and C form enzymes have been found in studies done on higher mammals. 
Previous studies have indicated that an increase in the activity of adenosine 
deaminase may be associated with some pathological conditions. In cancerous 
lung tissues, both enzyme forms are present with an elevated ratio of forms 
C to A indicating an increase in the level of the C form with little or no A form 
present. This is in comparision with normal lung tissue in which there exists 
a much smaller ratio. In this report, we present the results for a study done 
on the hamster kidney cell line BHK-21 (CO-13) and normal hamster kidney 
tissues. The purpose of this study is to determine the enzyme activity and the 
relative proportions of the A and C form enzymes in the two systems 
mentioned. 

Atomic Spectroscopic and Neutron Activation Analyses of Trace 
Heavy Metals in Water Supplies Surrounding a Municipal Landfill 

Cheryl A. Bye and James P. Tybarczyk, David R. Ober 
Xi Chapter, Ball State University 

The levels of 12 trace heavy metals (including toxic As, Pb, and Cd) were 
monitored at 20 wells and creek bed sites surrounding a closed period, and 
results will be reported as a function of geographic location, depth of sample, 
and rainfall amount. 

A combination of several spectroscopic and nuclear tecniques were utilized 
for the analyses, each with their own strengths and interferences. Elements 
in relatively high concentration were determined by simple flame AA and flame 
emission. Low concentraion metals were measured by graphite furnace AA 
and ICP, which were also utilized to verify the flame data after dilution to lower 
concentrations. Further verifications of these concentration levels were pro­
vided by nuclear spectroscopic neutron activation analysis after a 400: 1 
preconcentration step. 



Core Sample Analysis of Well Cuttings from the No.2 Condrey 
Well, Sec. 26-20N-14W, Major City, Oklahoma 

Daniel R. Eaves 
Xi Chapter. Ball State University 

This independent study project deals with core sample analysis of well cut­
tings taken from a depth of 6500'-7400'. The 900 foot core section came from 
a geologic formation that is Pennsylvanian age. 

The location of this core sample came from the #2 Condrey well. 
26-20N-14W, Major City, Oklahoma. Two types of descriptions were done 
on the well cuttings: percent log and interpretive log. The well cuttings consist 
of the following lithology: white, yellowish, calcareous limestone, gray dolomitic 
limestone. fine white quartz and fine red sandstones, gray shale, chert. 
evaportes, coal, and some fossils (coral and echinoderm). Both the perent log 
and the interpretive log show that some layers of white and light brown chert 
is found at a depth of 6500'-6520'. Beds dominantly gray shale occur at a 
depth oif 6630'-6680' and 7310'-7360', respectively. First appearance of coal 
deposits occurs at a depth of 6800'. First appearance of clear and white 
evaporite deposits occurs at a depth of 7010'. First appearance of fossils oc­
curs in the lower portion of the core sample at a depth of 7060'. Beds dominant­
ly black coal occur in strata that is interbedded with sandstone and shale layers 
at a depth of 7100'-7200'. The porosity levels found in the well cuttings range 
from 0% to 50%. To make this study possible each sample packet represents 
10' interval of core section that was analyzed by the use of an electron 
microscope. Ninety samples were compiled that best represent the 900' core 
section of well cuttings. 

Aspects, Issues, and Benefits of Human Lactation 
Manish Kohli 

Phi Chapter. Eureka College 

Research in the area of human lactation has 
revealed human milk to contain immunological 
and nutritional properties higher than that of 
bovine milk. As a part of a public health intern­
ship at the Utah Department of Health. Salt Lake 
City, Utah. during Summer. 1986. reseached 
facts on the important aspects of human lactation 
were compiled. These included the nutritional. the 
immunological, and the psychological aspects. In 
addition, the benefits of lactation from both, the 
individual and the public health. perspectives were 
studied. These researched data on the various aspects. issues. and benefits 
of human lactation will be addressed. 

The Preparation and Mounting of Gymnosperm Leaf Cross 
Sections 

Karen Klasing 

Chi Chapter, Missouri Valley College 

Microtechnique is an elaborate process by 
which objects are prepared for viewing under a 
microscope. The microscope is designed to pass 
light through a specimen and magnify it for obser­
vation. Therefore specimens must be thin and 
translucent. This is a difficult process because 
these specimens can only be a few microns thick 
and yet remain structurally intact. 

There are several types of mounts possible to 
use including smears, squashes, spreading, and 
sectioning. The method chosen for this project is 
sectioning. The specimens chosen were gymnosperm leaves. 

After selection of specimens, the first step in processing was fixation. This 
is done by soaking the specimens overnight in a fixing solution. This is done 
to terminate life processes and prevent deterioration. We used Zenker's solu­
tion for this step. After fixing, specimens must be rinsed thoroughly with runn­
ing water for 24 hours to clear them of the fixing agent. 

The second step is dehydration of the specimens. This process removes the 
water from the specimens, replacing it with alcohol. It is done with 10 con­
secutive bath solutions of decreasing water and increasing alcohol. 

The third step was to replace the alcohol with a chemical which dissolves 
paraffin, and then replace the chemical with paraffin . To do this we put the 
specimens through three successive alcohol to touluene baths and six toluene 
to paraffin baths. The paraffin baths were kept in an incubator at about 56° 
C to keep the paraffin in a liquified state. 

After removing the specimens from the paraffin baths, they were embedd­
ed in paraffin blocks, which were then cooled and mounted on a wooden, 
grid top block for securing it in the microtome. 

The microtome is an instrument for making microscopically thin slices of 
the embedded specimens. Slicing angle and thickness must be adjusted before 
usable specimen ribbons can be procured. 

After obtaining the slices, the next step was to choose and mount the best 
specimens. The mounting is done on a clean slide using mayer's albumin 
adhesive spread in a thin layer. It is helpful to float the paraffin sections in 
a drop of water before drying on the slide warmer; this helps to flatten the 
specimens. 

The next step is the removal of paraffin through toluene and alcohol baths, 
and then staining of the specimens to differentiate the parts. This we did using 
crystal violet and safran in stains. . 

After drying, the final step was to mount the specimen under a covershp 
using a commercially prepared adhesive. 



Serum Calcium Levels After Surgery 
Cathy Fakler 

Phi Chapter, Eureka College 

During and after heart surgery, calcium levels 
in the plasma tend to decrease. Under the super­
vision of Dr. Collins, a clinical pathologist at St. 
Lukes Hospital in Milwaukee, tests on twenty-one 
heart patients were conducted. I have approach­
ed my mentor's work be looking at the problem 
of fluctuating calcium levels for the main purpose 
of treatment to maintain homeostatice levels of 
calcium. 

A Calfsitter: The Responsibility to Artificial Heart Research 
Stuart Berryman 

Phi Chapter, Eureka College 

This past summer I was given the opportunity of working for the Division 
of Artificial Organs at the University of Utah as a calfsitter. 

Every time I mention my job title I get many strange looks and questions. 
No one knows what a calfsitter is. In this presentation I plan to define a calfsit­
ter and share my experience at the same time. A calfsitter, in general, is an 
intensive care for calves. The responsibility of a calfsitter extends itself over 
pre-op, op, and post-op care for those animals undergoing an artificial heart 
implant. 

Magnetic Properties of the Alloy System 
Tammi J. Mitchell and James J. Peters 

Alpha Psi Chapter, Hillsdale College 

The magnetic susceptibility of Manganese in solution in alloys of variable 
composition were investigated to determine how the magnetic moment of the 
manganese is effected by the different solvents. Because of solubility problems 
the measurements were done with liquid alloys at high temperature. The 
measurements along with previous results reported earlier will be compared 
with the behavior of manganese in different solvents with similar electron con­
centrations. The potential loss of magnetism as observed in some systems and 
its causes will be discussed. 

Restoration of Agricultural Productivity to Surface-mined Soils 
Timothy Dean 

Alpha Xi Chapter, Clinch Valley College of the University of Virginia 

Surface mining serves. as the economic basis of several counties of eastern 
Kentucky and southwestern Virginia. The question of the effects of surface­
mining on overburdened soils removed in these mining operations is very per­
tinent to the economic redevelopment of these areas. 

A quantitative study of several factors involved in soil fertility has been con­
ducted. Primary to this study has been an evaluation of the quantities of lime, 
organic matter and fertilizer required for optimum agricultural productivity. The 
leaching of the primary plant nutrients, nitrogen, phosphorus and potassium, 
from surface-mined soils has been examined also. 

With increasing application rate of lime, organic matter and fertilizer, availabili­
ty of the primary nutrients for plant utilization has increased proportionaly, par­
ticularly for the very acidic surface-mined soils. The leaching of potassium from 
fertilized, surface-mined soils does measurably occur; however, that of nitrogen 
(ammonia form) and phosphorus does not occur in measurable concentra­
tions for the conditions examined in this study. 

A MODULA-2 Program on the MacIntosh Microcomputer 
James Cleary 

Alpha Psi Chapter, Hillsdale College 

MODULA-2 is a block structured language that is replacing Pascal in some 
industry use and computer science curricula. A normal block structured 
language, such as Pascal, bind an object's existence to its visibility, when desired. 
The IMPORT list transfers modules from the main system library to the pro­
gram's main module; in addition, local modules can IMPORT user-defined 
types from the program's main module. The EXPORT list allows the program's 
main module to access the separate procedures within the local modules. 

The actual program ORe rates on matrices: addition, multiplication, and the 
solution of a system of linear equations, using Cramer's rule. For addition and 
multiplication. the maximum matrix size is 5x5 whereas the solution is for a 
3x3 linear system. 

Since the Macintosh implimentation lacked the standard MODULA-2 in­
put/output library file, separate library files have to be IMPORTed to handle 
input/ output. All data was read as character and converted to numeric, if 

necessary. 



Fiber optic diode array spectrophotometer method of 
determining radioactive uranium concentrations in spent nuclear 

reactor fuel tubes 
Tammi J. Mitchell 

Alpha Psi Chapter, Hillsdale College 

A simple spectrophotometric method has been developed to directly deter­
mine uranium concentration in nitric acid solutions. After collecting a series 
of spectra from over 200 sample solutions, I modeled this with the Univ. of 
Washington's Partial Least Squares data analysis package to account for 
changes in the uranyl absorbance spectrum due to different nitrate concentra­
tions. The PLS model was transferred to the HP8451-A diode array spec­
trophotometer, and with the use of fiber optics was then tested in the 772-F 
radio benches an analytical cells in H-Area laboratories at Savannah River Plant, 
Aiken, S.c. Analysis of laboratories department standards indicated that the 
accuracy and precision of the method is better than 1.0% for nitric acid con­
centrations between .IM and 4M. Analysis of process solutions agree with the 
volumetric Davis-Gray titration and isotope dilution mass spectrometry to bet­
ter than 2%. As a result from my work, these previous methods of analysis 
were replaced with the method of analysis I helped to develop. 

A single mating yields two consecutive litters in a strain of 
mice isolated from IeR Harlan stock 

Christina Munck 
Co-researchers: Tami Hill. Jennifer Platt. Sara Ash, Laura Licht 

Alpha Psi Chapter. Hillsdale College 

In 1982, two ICR Haran female mice at 
Hillsdale College presented two consecutive lit­
ters following a single mating to an ICR Harlan 
male. The strain of mice exhibiting the dual 
pregnancy trait were named P-Hillsdale and 
breeding stock was reared. The probable mode 
of inheritance is autosomal recessive. Where 
vaginal plug date is day one, the first litter is born 
on day 20; the second litter is born 18 days later 
on post-partrition day 38. Sperm storage coupl­
ed with a second ovulation was rejected as a possi­
ble mechanism. In the P-Hillsdale strain of mice the mechanism consists of 
superovulation and fertilization followed by storage of approximately half of 
the embryos in an arrested development. The second litter is typically resorb­
ed by the dam, but occasionally a dam gives birth to a second litter concurrant 
with the 18 day old first litter. A characteristic of the female P-Hillsdale mouse 
is a uterine morphology which we have described as a red dot morphology. 
Presence of the red dots on the uterus positively identifies the P- Hillsdale 
female. The significance of the red dots 'is the subject of our current 
investigation. 

Preference for Tryptophan Supplemented Diets in Tryptophan 
Depleted Rats 
Janice Schilling 

Alpha Chi Chapter. Eastern College 

Tryptophan appetite was induced in rats following a long term tryptophan 
depletion period. Rats were fed a tryptophan-free diet for either a short-term 
(8 day) or long-term (35 day) period. Following this depletion period, tryp­
tophan appetite was assessed by a preference choice between two diets, one 
with and one without tryptophan. Only the long-term depletion group 
demonstrated a clear preference for the diet with tryptophan. The short-term 
depletion group suggested similar results. 

Tryptophan depletion has physiological effects. Experimental rats showed 
a reduction in total plasma protein content. They also lost weight. reflecting 
protein metabolic changes and possible reduction in the neural transmitter 
serotonin. for which tryptophan is the precursor. Serotonin reduction manifests 
itself by increased motor activity, which may also enhance weight loss. 

After rats were given access to tryptophan-rich diets, plasma protein levels 
were restored and weight was gained within 10 days. 

Thirty-five day tryptophan-deficient rats ate higher percentages of tryptopan­
supplemented diet than controls. This indicates that a typtophan of deficiency 
in rats induces a specific appetite for tryptophan, allowing the rats to correct 
dietary tryptophan deficiencies. Deficient rats also lost weight as compared to 
controls, who gained weight with similar average daily intakes. This reflects 
the rat's inability to utilize its diet for protein synthesis and a possible increase 
in metabolic expenditure, reflecting tryptophan's role as a serotonin precur­
sor. As rats were given access to tryptophan-rich diets, plasma protein levels 
were restored and both intake and weight increased. These findings represent 
significant implications for world health and nutrition if humans possess similar 
abilities. 

A Floristic Study of the Pueblo Mountains 
Marion Hull 

Beta Beta Chapter. George Fox College 

This paper is the product of many collections of flora from the Pueblo Moun­
tain range of south-eastern Oregon. The Pueblos. to my knowledge. have never 
before been collected, and thus a complete floristic study of the range is needed. 

My work on this project has been to organize past collections in addition 
to my own and to formulate a dichotomous key to assist in the identification 
of species of the area. 
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Photochemistry of Organomolybdenum Complexes 
Ronda Benson 

Beta Iota Chapter, Bethel College 

The research that will be discussed deals with 
continued studies on the photochemistry of 
molybdenum dimers. It has been found that cer­
tain organomolybdenum compounds readily 
undergo photolysis reactions to form deeply­
colored substances. The importance of these types 
of reactions is that halogens can be removed from 
organic solvents by irradiating the reaction mix­
ture with ultraviolet light. The reactions also oc­
cur merely by exposure to direct sunlight, sug­
gesting that an alternative means of 
de halogenating solvents may be possible. The products of these reactions have 
been purified, crystallized, and characterized with the use of HPLC, ultraviolet­
visible spectroscopy, mass spectrometry, and X-ray crystallography. It is hoped 
that some type of catalytic process involving these complexes may be found 
with futher studies. More investigation of these photochemical reactions, in­
cluding analysis of the organic products formed, will be necessary to deter­
mine the mechanisms involved. 

Involvement of Calcium and Protein Kinase C in TSH Secretion 
Dave Elkins 

Beta Beta Chapter, George Fox College 

The hormone TRH (thyrotropin releasing hormone) is secreted from the 
hypothalamus and travels through the infundibulum to enhance secretion of 
TSH (thyrotropin, or thyroid-stimulating hormone) from anterior pituitary cells. 
Several factors have been postulated to mediate the transduction of the TRH 
"signal" to stimulation of TSH release: among these factors are intracellular 
calcium and protein kinase C. The prostaglandins have also been implicated 
in the transduction process. Using cultured anterior pituitary cells from Sprague­
Dawley rats, the roles of the above factors were investigated by use of inhibitory 
and stimulatory compounds. A23187 is a calcium ionophore: phorbol myristate 
acetate is a potent stimulator of protein kinase C; TMB-8 is an antagonist of 
intracellular calcium movement. Preliminary results have indicated a slight 
enhancement of TSH release with A23187 and TMB-8 and some what more 
marked enhancement with the phorbol diester. More extensive studies are 
needed to further these finding and to improve reliability of cell curlture 
techniques. 

Determination of the Mutagenicity of Dichloroethane on Cultured 
Human Lymphocytes Using Sister Chromatid Exchange Technique 

Anne Gustafson 
Beta Iota Chapter, Bethel College 

Dichloroethane (DC E) , a chemical used industrially as a solvent and 
degreaser, has been measured at levels greatly exceeding EPA standards in 
several drinking water wells in St. Paul, MN. Like other chlorinated hydrocar­
bons, its effects are multiplied by its characteristic accumulation in tissues. 

The mutagenicity of this chemical was determined using the sister chromatid 
exchange (SCE) technique, a sensitive indicator. In this, increased 
chromosomal damage is indicated by an increase in the number of SCEs. 
Visualization of the SCEs is accomplished by culturing the test cells, human 
lymphocytes, with bromodeoxyuridine (BrdU), a thymine analog. The incor­
poration of BrdU in DNA causes a differential stability in the second genera­
tion chromatids. Specifically, the strands which are doubly incorporated with 
BrdU are more susceptible to photolysis with ultraviolet light than are those 
which are singly incorporated. This difference can be viewed after staining. 

The research done has been part of a continuing project begun three years 
ago. The initial results of this project indicate that levels of SCE do rise in the 
tested range of 250 ppb to 20,000 ppb. In this, the largest increases result 
at lower levels of DCE with leveling off occurring at higher levels. From the 
sensitivity of the cells to low amounts of DCE, it is concluded that this chemical 
produces its effect by causing monoadduct lesions in the DNA, and that even 
low concentrations of this chemical may be harmful. 

Holographic Measurements of Transparent Media 
Brian Eliason 

Beta Iota Chapter, Bethel College 

Double exposure holographic interferometry 
has been used to measure gases with index of 
refraction values different than air. Background 
fringes are created by tilting a mirror between ex­
posures. These fringes are then bent by the 
gaseous refractive media, thus allOWing quan­
titative measurements of gas density as it varies 
with position. Holographic images due to flow­
ing Freon a Helium are shown along with ex­
amples of quantitative data from the holograms. 



The Synthesis of Ferrocene 
Randall D. Lewis 

Chi Chapter. Missouri Valley College 

Ferrocene was discovered accidently in 1951. It is an orange. crystalline solid 
whose structure consists of two cyclopentadienyl anions bonded to a ferrous 
cation. The bonding between the metal and the organic anions involves the 
pi-electrons of the two rings in such a way that all the carbon atoms are bond­
ed equally to the central ferrous ion. 

Ferrocene has the classical aromatic properties of resistance to reaction with 
acids and bases. even concentrated sulfuric acid. It is sensitive to oxidizing acids 
because the iron is oxidized to the ferric state and the resulting metallocene 
cation is much less stable. f2rroccne does not undergo addition reactions typical 
of cyclopentadiene but readily undergoes electrophilic substitution such as 
Friedel-Crafts acylation. 

The procedure for this experiment was adapted from G. Wilkinson. P.L. 
Pauson. and F.A. Cotton. Journal of the American Chemical Society. 
76. 1970 (1954). My procedure differed with the introduction of bromobutane. 
a longer homologous series than ethyl bromide. which Wilkinson. Pauson. 
and Cotton called for. 

Because of the limited resources available in the laboratory. much of the 
apparatus involved in the synthetic work had to be engineered in a manner 
differing a great deal from their original needs. Many trial and error sessions 
were required to synthesize ferrocene because ether tended to escape from 
the make-shift apparatus while my reaction refluxed. 

My final product had to be crystalline in structure. The ferrocene had many 
contaminants and had to be "cleaned" with methanol. ethanol. and finally 
acetone. After the crystals were obtained. the product was found to have a 
melting point of 170 degrees. Pure ferrocene has a melting point of 173-174 
degrees. At this point, the crude product was found to be as close to the purified 
state as possible. 

Currently. I am investigating other properties of the ferrocene that was syn­
thesized. The magnetic susceptibility will next be evaluated using an elec­
tromagnet and an analytical balance. 

This project was conducted under the supervision of Professor Frank Padula. 
and his help was greatly appreciated. 

Computer Aided Detection of -CHO Substructures Using Infrared 
Data 

Elinor L. King 
Alpha Chi Chapter. Eastern College 

This project developed software models that could test for a specific substruc­
ture. -CHO. in FTIR spectra. A pattern recognition technique was used to form 
a surface to separate the spectra containing one functional group from the rest 
of the spectra. Different formulae were used to determine the shape and in­
tenSity of the peak over a given absorption band. These were varied to im­
prove the separation of the two groups of spectra. Linear discriminant and 
clustering approaches were used in the separation scheme. Test and work 
groups were drawn from the EPA library. The linear discriminant method was 
successful in correctly classifying 99% of the work group and 92.2 % of the 
test group. Clustering software is still under development. 

Mathematical Modeling of a Spring-pendulum System 
Michael Moline 

Beta Iota Chapter. Bethel College 

The modeling of mechanical systems is an interesting application of 
mathematics. In this particular application. the motion of a pendulum on a 
spring is considered. The system is modeled by a system of second-order 
nonlinear differential equations in polar coordinates. Since the system is not 
apparently solvable in closed form. a numerical solution is used to generate 
the graph of the motion. The Computations are carried out on a Vax 11/750. 
with the graph generated by a standard UN_?_X graphics package. 
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EDITOR'S COMMENTS 

In a letter sent to the Sigma Zeta chapters during October of 1987, our Sigma 
Zeta National President stated, "If your school is anything like mine, those of 
us in the science/ math areas have an established reputation for being hard 
workers academically." I appreciate the photos sent to me for the Sigma Zetan 
from the hard working Beta Iota, Pi, Chi, and Alpha Beta chapters. Our presi­
dent went on to say, "It is because of our dedication to our discipline that I 
am particulary glad that we can have an organization like Sigma Zeta." Sigma 
Zeta is an organization where hard work and dedication to scientific excellence 
is rewarded through recognition at the level of the local chapters and at the 
national level. I am honored to be working with Sigma Zeta. 

The editor wishes to acknowledge Kristi Brown, Sarah Simpson, Joseph 
Simon, and Darrin Bunting for the dedication in word processing and proof 
reading much of this Sigma Zetan manuscript. 
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