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informal dance to help finance the cost of attending the National Convention.
Spring meetings involving a debate on Medicare, a field trip to the San Antonio
College Planetarium, and an awards meeting are planned.

At the National Convention, Karen Fenderbosch was presented with a Sigma
Zeta Honors Award.
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UPSILON (Anderson College)

The following active members were initiated April 5, 1964: Patricia Ann
Brown, Yeuk-Laan Chui, Gail Marlene Egly, Rodney James Hawk, Raymond G.
McCutcheon, Jorge Ramirez, and Stanley 1. Stephens. At the same time these
associate members were inducted: Joseph C. Copeland, Barbara S. Dunham, James
H. French, Thomas Robert Henry, Jerry A. Jenkins, Larry James Mercer, Martha
L. Oliver, Guy Perry, Howard Stamm, and Edward J. Weippert. Dr. Cook, Faculty
Advisor, was in charge.

We were fortunate to have on our campus in October, Dr. H. Warner Kloep-
fer, Professor of Anatomy at Tulane University’s School of Medicine. He gave
two talks on Radiation and Human Genetics.

OMEGA (Frostburg State College)

Officers for the 1964-1965 school year are: President—Ruth Alexander;
Vice-President—David E. Day; Recording Secretary—Judy Pulliam; Correspond-
ing Secretary—Mary M. Borleis; and Treasurer—Robert Heubeck. Faculty Ad-
visors are Dr. Charles Hansrote, Mr. Glen C. Workman, and Mr. Walter J. Rissler.

Chapter activities include tutoring various students in physical science,
chemistry, math, and physics. The chapter took part in the Homecoming Parade
and in the Christmas decorating program. All science and math teachers on campus
have been invited to the semi-monthly meetings. Initiations were held in December
and in April. Plans for the future include the annual dinner with the American

26

THE SIGMA ZETAN

Chemical Society, buying science and math books for the school library, and holding
a Science Fair for high school students in the western Maryland area. It is hoped

to make the latter an annual event.
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BRIEF BIOGRAPHIES
SIGMA ZETA HONOR AWARD RECIPIENTS

xi — wayne settle

Mr. Settle is a biology major with averages of 3.4 overall and 3.6 in sciencc
and mathematics. He has been active in Sigma Zeta ever since elected. He has
attended and presented a paper at cach of the last two National Conventions.
He has also been active in other organizations, serving as vice-president and presi-
dent of the Science Club.

He has been accepted for graduate work in the field of pharmacology by
the University of California.

pi — patricia smith

Pat is a senior majoring in math and minoring in chemistry who has distin-
guished herself in both fields. Her overall grade point average in the teacher
education curriculum is 3.1.

She has been an active member of the chapter; this year she has been publi-
city chairman, not only doing the usual work of this position but also supervising
the new display board of which the chapter is so proud. She is attending her
second national convention. Last year she presented a paper on mathematics, while
this year she is giving one on chemistry. We believe this versatility is worthy of
recognition.

Pat is at present trying to decide between graduate work in math and a
traineeship in computer programming.

rho — james reber

As president of the chapter, he has led Rho to its most successful year. He
was student-in-charge of the Central Indiana Regional Science Fair; this meant
organizing a fair held on two Saturday nights for 800 entrants and 7000 spectators.
He was also student-in-chatge of the Indiana Academy of Science meeting in the
fall of 1964.

He has successfully maintained a scholastic average of 2.8 (on a scale of
3.0) while completing majors in chemistry, mathematics, and physics. He has
accepted a fellowship to Duke University for the forthcoming year.

28

THE SIGMA ZETAN

He has been very active outside of classes, serving as junior class president,
justice of the Student Court, acting in campus dramatic productions, and writing
a weekly column in the campus newspaper on topics of a scientific nature.

He is presenting an original paper at this convention.

sigma — karen fenderbosch

Karen was nominated for many reasons. She has been very active in the
chapter, serving as secretary, chairman of arrangements for the 1964 National
Convention, and chapter president. She is a member of Alpha Chi, a national
scholastic honorary society, and of Kappa Sigma Phi, a social sorority.

She has been active in the Collegiate Academy of the Texas Academy of
Science, serving as director of the southwest region and editor of the TASCA
publication. She presented research papers at the TASCA meeting in 1964 and
the Sigma Zeta convention in 1965. She has participated in the NSF Program at
Our Lady of the Lake College and has attended other NSF meectings. She also
served as chairman of the College Day Open House in the Biology Department,
and has shown interest and participated in departmental activities both in her
major, biology, and her minor, chemistry.

phi — robert bohn

Mr. Bohn has been an active member for two years. He is a senior majoring
in chemistry and minoring in mathematics. His grade point average is 3.58 in
math and science and 3.26 overall. He is currently serving as chapter president
and has done an outstanding job. He served on a student panel to discuss the
organic and technological evolution of man; this panel was presented before
the local chapter and later before the entire student body. We feel that he is well
qualified for this award.

psi — judith kline

Miss Kline is a senior with averages of 3.21 overall and 3.47 in math and
science. She has a major in geology with minors in several sciences. She has
been very active in trying to hold her chapter together and recently served as
chairman of the annual Sigma Zeta banquet. She has presented several papers
before the chapter.

Miss Kline has also been active in many other directions. She is in the
Honors Program, is a member of the English Club, and has served as secretary
of the Geology Club, in addition to her duties for Sigma Zeta.
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Dr. Drenan congratulates Sigma Zeta Award winners James C. Reber (Rho),
Patricia Smith (P1), Judith Kline (Psi), Karen Fenderbosch (Sigma), and Wayne
Settle (Xi) at the 1965 convention. The award was also given to Robert Bohn
(Phi) in absentia.
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ABSTRACTS OF STUDENT PAPERS

PYTHAGORAS—THE BIRTH OF MATHEMATICAL SCIENCE
by Blair E. Cabot (Tan)

To ancient Greece the world owes many things, but perhaps our greatest
debt to her is for founding that peculiar cultural achievement known as “science”.
Science means the rigorous and rationally organized knowledge of the type we
have been able to attain in the field of natural phenomena; it contrasts distinctly
with other forms of knowledge, such as philosophy and art, where progress from
age to age is uncertain, and where the subjective expression of individuals plays an
important role. Science, too, is the creation of individuals, yet its results are
objective and available to all.

Pythagoras, who is said to have founded mathematics, is one of the greatest
and strangest figures of history. Pythagoras was born on the island of Samos about
572 B.C. A religious man, he tried to establish a school in Samos. However, the
Greek city-state was a very tight society, in which politics, social relations, family,
friends, and philosophy were interlocked. Those who did not fit in had to leave.
Pythagoras emigrated to the seaport of Croton to found a school and a socicty;
the latter was a secret society, perhaps something like the Masons.

The best remembered of his teachings is that of the well-known Pythagorean
theorem, but the society also discovered the underlying mathematics of the musical
scale, the odd and even families of integers and other abstract properties of num-
bers, the greater part of the plane geometry later codified by Euclid, and the five
regular solids of solid geometry. Their discovery of irrational numbers upset
the logical foundations of their scientific philosophy of the universe.

In the field of science it has been well remarked that the first steps are the
most difficult, so that one must stand amazed to se¢ what the Pythagoreans accom-
plished in so short a time.

AN ANOMALOUS SANDMEYER REACTION
by Richard Rodebangh (Rho)

After surveying available literature on organic reactions, it was thought to
be possible to synthesize p, p’-ditolyl (colorless crystals, M.P. 121° C) by utilizing
p-toluidine and cuprous ion in a Sandmeyer coupling reaction. The frst attempt
yielded an organocopper compound. Using altered procedures, a second attempt
produced an orange crystalline compound melting at 144°. Qualitative tests, acidic
and neutral reductions, a Rast molecular weight determination, and solubilities
indicated that the nitrogen in the diazonium salt of p-toluidine had been partially
retained during the coupling reaction and that the resulting compound was p,p’-
azotoluene. This was verified after an elemental analysis and study of the UV, IR,
and NMR spectra. Upon a second trial, the synthesis yielded 60% p,p’-azotoluene.

31




THE SIGleIi/’\MtZE’VI‘AN

The literature revealed that p,p’-azotoluene has been prepared by several
other methods, none of which gave as large a yield as the above process, which
took only six hours. It is further reported (V. O. Lukoshevick, J. Gen. Chem.
USSR, 1941, vol. 8) that by reacting the compound with sodium and then with
water, the analogous hydrazo compound is formed. Treatment with benzyl chloride
instead of water yields the dibenzylhydrazo compound. P,p’-azotoluene has been
utilized as starting material in a synthesis of 36% hydrogen peroxide solution
(Okada and Yoshzawo, 1955). Also of interest is the report of H. G. Crabtree

(Brit. J. Cancer, vol. 9, 1955) that rats who reccived p,p’-azotoluene in their
diet at a 0.04% level grew more rapidly than those on a controlled diet, and
that the compound retarded the incidence of liver tumors when 4-dimethylamino-
benzene and o-aminobenzene were used as carcinogens.

GAS—LIQUID CHROMATOGRAPHIC RELATIVE RETENTION
DATA OF PYRIDINE COMPOUNDS

by Erwin Brown (Rho)

A study of relative retention times showed that the pyridine analogs studied
have retention times in the same sequence as their boiling points. Different selec-
tions of the liquid phasc on a solid support such as Celite can change the degree
of separation of any pair of compounds on a gas-liquid chromatograph. An
operating temperature should be selected so as to get reasonably consistent retention
times and reasonably good curves. A maximum of 30-45 minutes from injector
to detector is a reasonable retention time. A good curve should not have a width
at half-height greater than its height.

The following retention times (relative to that of pyridine) have been
observed.

Relative Retention Times

Compounds D.C. 7032 KxP Kxe
Pyridine 1.000 1.000 1.000
2-Picoline 1.15 1.140
2, 6-Lutidine 1.35 1.247 1.200
3-Picoline 1.36 1.654 1.51
4-Picoline 1.36 1.687 1.57
2-Ethylpyridine 1.48 1.500
2, 5-Lutidine 1.65 1.842 1.64
2, 4-Lutidine 1.66 1.943 1.77
2, 3-Lutidine 1.76 2.120 1.93
4-Ethylpyridine 1.95 2.622 2.16
2, 4, 6-Collidine 2.01 2.19 1.75
2-Methyl-5-Ethylpyridine 2.39 2.685 2.145
4-Isopropylpyridine 2.52 3.002 2.51
4-n-Propylpyridine 2.80 3.592 2.87
3-Ethyl-4-Methylpyridine 3.62 4.800 3.66
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a Dow Corning 703 Silicone oil on acid and base washed Celite, 130°C,
helium 60 ml/min., 4’ column.

b Carbowax 1500 on Chromosorb W, 140°C, helium 15 ml/min., 4’ column,
Perkin-Elmer 154-C.

¢ Same as P except 170-180°C.

Further studies should be made on the same column with other liquid sup-
ports to find better separations between some of these compounds.

AN HYPOTHESIS ON THE OPERATION OF THE SIPHON
by James C. Reber (Rho)

Physics textbooks explain the operation of the siphon on the basis of air
pressure. They state that the difference in atmospheric pressure at the two ends
of the tube is the driving force which pushes the liquid up the tube. It is stated
that a siphon will not work if the column is higher than that which air pressure
will support. Dr. Konstantin Kolitschew of the physics department of Indiana
Central College, however, believes that the siphon operates because of surface
tension; the fluid continues to flow because of the cohesion between molecules.

Experiments were designed to test this hypothesis. Capillary mercury siphons
were operated in a bell jar at reduced pressures. The siphon continued to operate
even when the pressure was reduced to 10-¢ mm of Hg. However, vibrations caused
the siphon to fail, particularly at low pressures. Siphons in which the upper end
had a larger cross-section than the lower worked at lower pressures than when the
reverse was true.

A general equation was developed:

A,h,dg — A h,dg = (surface tension) (cross-sectional area)

distance over which force acts

It was concluded that although atmospheric pressure is a factor in supporting
the column, it is not the determining factor. Further expetiments to test the
hypothesis are planned.

ECOLOGICAL STUDIES OF PRAIRIE CREEK RESERVOIR
by Wayne L. Settle (Xi)

Some physical, chemical, and biological propertics of Prairie Creek Reservoir,
Muncie, Indiana, have been studied over a one year period. The physical properties
were temperature and transparency. Chemical factors were dissolved oxygen, free
carbon dioxide, methyl orange alkalinity, and pH. The biological factors were
the number per liter of the major groups of plankters and the total number per
liter of all plankters. Zooplankters were identified as to species whenever possible,
but they were not distinguished in the counting.
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During the year, a spring overturn, a summer stagnation period, and a fall
overturn were observed. No winter stagnation period was observed, probably
because of an unusually warm winter. Transparency was lowest during the spring
and highest while the reservoir was covered with ice.

In general the amount of dissolved oxygen was greater near the surface
than near the bottom, while the opposite was true for free carbon dioxide. The
dissolved oxygen was abundant but somewhat low in late summer, especially in
the hypolimnon.

Among the zooplankters identified were two species of Cladocera, three
specics of Copepoda, and three species of Rotifera. While the zooplankton were
fairly evenly distributed vertically, the phytoplankton concentrated near the surface.
The maximum numbers of zooplankters were in early summer, while the plankton
maximum came in late spring. The two most numerous groups of zooplankters
were Microcystis and Anabaena.

KINETICS OF THE REACTION OF ALCIAN BLUE
WITH PEROXODISULFATE

by Pat Smith (Pi)

The reaction of equal quantities of various concentrations of Alcian Blue,
a dve, and potassium peroxodisulfate was measured spectrophotometrically. A
calibration curve, log I,/1 versus Alcian Blue concentration, was made; the reaction
was found to follow the Lambert-Beer Law. When log C,/C was plotted versus
time, several concentrations were found to follow first-order kinetics. Reaction
rate constants and half-lives were calculated. A mixture of 167.5 mg Alcian Blue
per liter and 100 potassium peroxodisulfate per liter obeyed first-order kinetics
at two temperatures. For this concentration, the energy of activation was calculated.

THE ANTIMETABOLIC EFFECT OF PURINE ANALOGS
ON CELLS GROWN IN TISSUE CULTURE

by Karen Fenderbosch (Sigma)

A study was made to observe the effects of purine analogs on McCoy and
KB cells in tissue culture grown in Medium #199 and in fortified Hank’s Balanced
Salt Solution, respectively. A purine analog may be defined as a substance which
differs chemically from the naturally occurring purines in a limited number of
structural features and which exhibits antagonism to one or more natural purines
in at least one biological system. Theosctically, the cells should incorporate the
analog in place of the required natural purine; this should inhibit or completely
stop the cell’s growth. The specificity of incorporation can be explained in terms
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of the hydrogen bonds which analogs form with complementary bases in the
deoxyribonucleic acid; stronger hydrogen bonds should be correlated with larger
effects. Because of the inhibitory effect of purine analogs, possible applications
to cancer or other tumor cells can be considered.

6-Thioguanine was studied more extensively than were 6-mercaptopurine,
§-azaguanine, or 2-thioadenine sulfate becauss of the definite, measurable etfects
that it produced. Experiments were designed so that changes in cell numbers, mito-
tic aberrations, chromosome damage and/or inhibition of cell division could be
observed. Leighton tube cultures were inoculated with various concentrations
(0.0005 to 0.10) of analogs after 3V, hours incubation. After one-half hour maxi-
mum exposure to the drug, additional media was added to maintain the cells for
24 hours. Acridine orange preparations were then made and examined with ultra-
violet light at 11,000x magnification. The differentially-fluorescing RNA- and
DNA-containing components of the cells were closely observed. It appears as if
the adverse effect created by 6-thioguanine in concentrations of from 0.0005 to
0.10 mg/ml is an interruption of DNA metabolism with subsequent irregularities
produced in RNA metabolism.

THE EFFECT OF VITAMINS ON THE PIGMENT PRODUCTION
AND GROWTH OF RHODOTORULA IN NATURAL ACIDITY

by Gary L. Palmer (Rbo)

A study was made of the effect of ascorbic acid, p-aminobenzoic acid, folic
acid, pyridoxine, and riboflavin upon the growth and the pigment production of
the following species of the genus Rhodotorula: R. rubra, R. glutinus, R. flava,

and R. pellida. Normal pH conditions were employed.

Five media were prepared: 1) 1.0% dextrose (w/v); 2) 8.75 g. KH,PO,
and 1.25 g. K,HPO, in 500 ml. H,O; 3) 7.5 g. MnSO,, 4.7 g. FeCl,, 2.7 mg.
KI, and 1.4 mg. CuSO, in 100 ml. H,O; 4) 5.0 g. MgSO,.7H.O, 1.0 g. NaCl,
and 1.0 g. CaCl,.2H.O in 500 ml. of H,O; and 5) a 1.1% solution of (NH,).SO,.

Each species was grown in each medium. To each was added either a 0.8
or 2 1.6 microgram/ml dose of one of the vitamins. Samples were incubated for
two days at 22° or for eight days at 37°C. The five vitamins used had no appre-
ciable effect on pigment production of any of the species at pH values of 3 or 4.
R. flava and R. pellida did show varied growth when the concentration of any of
the vitamins was increased.
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SIGMA ZETA HONORARY SCIENCE SOCIETY Interim Financial Report—September 1, 1964-April 8, 1965 (cont’d)

Interim Financial Report—September 1, 1964-April 8, 1965

DISBURSEMENTS
Receipts Office supplies and postage . .............. ...... $ 72.42
Membership Fees: Secretarial expense ............. ... 100.00
ta L 20.00 .
Beta $ ) Printed checks . ..... .. ... . . ... ... ... ... 3.70
Gamma ................... .00
Delta ..o 135.00 ]ewelry .................................... o 72.47
Epsilon ................... 60.00 $ 248.59
Zeta ... 141.00
Kappa .................... 59.00
Lambda ................... 46.00
Mu ... 80.00 SUMMARY
Nu .o .00 ’ B . e <
. ) alance on Hand, September 1, 1964 . ........... $2407.51
X1 o 175.00
Pi o 94.00 Receipts as above ............................ 1246.49
Rho ..o 00 ' Total Cash . ... ... .. ... .. $3654.00
Sigma ......... .. .. ... 38.00 sburs b ia S0
Taw 00 - Disbursements as above . ......... ... . ... ... ... iﬁS) i
Upsilon ................ ... 61.00 Balance on Hand, April 8, 1965 .......... ... ... $3405.41
Phi ... ... .00
Pst oo 102.00
Omega ..o, 27.00 Balance in checking account, April 8, 1965 . ............... $1405.41
Alpha Alpha .............. -00 Balance in savings account, April 8, 1965 . ................ 2000.00
g P
Alpha Beta ........ .. ... ... 25.00
Balance on Hand, April 8, 1965 .......... ... .. $3405.41
$ 1063.00
Jewelry Sales:
11\3;“& --------------------- $ 35.45 SIGMA ZETA DEVELOPMENT FUND
O 24.25
i 58.92 . ' Balance on Hand, September 1, 1964 ............ $ 620.11
Pi 19.24 Interest . ..ot e e 82.27
SIgma ... 4.34 Balance on Hand, April 8, 1965 ................. 731‘» 702.;-8~
Tau ... 22.36
Upsilon . .................. 5.60
Psi o 6.18
Alpha Beta ................ 5.15
$ 181.49
. ’
Stationery ... ... e 2.00
TOTAL RECEIPTS ...... ... . .. .. $ 1246.49 o
36
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FOUNDERS CUP AWARD 1965

Rho Chapter was awarded the Founders Cup at the thirty-sixth annual Na-
tional Convention of Sigma Zeta. Among the activities undertaken by Rho Chapter

were the following:

(1) Indiana Central College was host to the Indiana Academy of Science
at their fall, 1964 meeting. Rho Chapter was in charge of all arrange-
ments and registration.

(2) Rho Chapter organized and did most of the work involved in the
Central Indiana Regional Science Fair in March of 1965, from setting
up wiring and supervising parking to printing programs.

(3) Jim Reber, chapter president, wrote a weckly science column for the
campus newspaper.

(4) Rho Chapter was in charge of all bulletin boards and display cases in
Lilly Science Hall, changing them regularly.

(5) Four members presented papers at the National Convention.

1964-65 SIGMA ZETA OFFICERS RHO CHAPTER,
INDIANA CENTRAL COLLEGE

Front row-—right to left—Dr. Robert M. Brooker, sponsor; Sharon Sue Stine,
Secretary;  James C. Reber, president; Richard Rodebaugh, vice-president; Stan
Adkins, member.
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" VIEWS FROM THE 36TH NATIONAL CONVENTION

New president Sister Elizabeth Anne takes over the presidency of Sigma Zeta,
while past president Bill Eden and National Recorder-Treasurer Duane Deal look
on approvingly.

Jim Reber (Rho) accepts the Founders Cup Award
from Karen Fenderbosch (Sigma).
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