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THE CONTRIBUTIONS OF E. H. S. BAILEY
TO THE DEVELOPMENT OF PURE FOOD
AND WATER LAWS IN KANSAS

Carolyn Bailey Berneking

During his 50-year tenure at the University of Kansas, Robinson Squibb, a pharmacologist and pioneer in an-
E. H. S. Bailey trained thousands of chemists and helpedesthesia, proposed a national statute to regulate food and
establish a strong, dynamic Chemistry Department. Hedrugs. He convinced Senator Warner Miller of New York
dedicated his life to educating Kansans about the needState to introduce such a bill on December 20, 1881, to
for clean water, proper labeling, and unadulterated the Forty-seventh Congress of the United States, but it

foods. His many publications,

analyses of industrial products
desire to educate, and leadet
ship in the Kansas State Boart
of Health brought national rec-
ognition to the University of

Kansas Chemistry Departmen

).

Scientific developments in
the nineteenth century began tg
revolutionize chemistry. Ad-
vances in bacteriology and the
invention of the achromatic mi-
croscope in the 1830s brough
about the first serious labora-
tory testing and analysis of
water, milk, and foods. The
number of laboratories in
medical schools, universities,

health departments, and hospit

tals increased. Many new sci-
entific publications began to
appear. In January 1879 in an
address to the Medical Society|

of New York, Edward

The young Bailey

was defeated by a group of
prosperous manufacturers of
patent medicines who lob-
bied against the bill. Squibb
died before he could see his
dream come to fruition.
Twenty-five years later, such
a law was passed by the
United States Congress as the
Federal Pure Food and Drugs
Act of 1906 (2).

During these times of
important advances in sci-
ence and technology, Edgar
Henry Summerfield Bailey
was born on September 17,
1848, in the manufacturing
village of Baileyville, near
Middlefield, Connecticut. He
was the only son of Russell
E. and Hannah Miller Bailey.
Russell owned a machine
shop that made wooden cof-
fee mill handles for a hard-
ware factory, later turning out
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clothes wringers for a washing machine company and and drinking waters often were polluted. During the next
spools and spindles for textile mills. The son grew up in fifty years of teaching and research, he helped bring
this environment, building machinery, mill dams, and healthy food and safe drinking water to the people of
water wheels. After he completed education at the dis- Kansas.

trict school, he attended the Wesleyan Academy in
Wilbraham, Massachusetts, where he became espeC|aII¥:
interested in chemistry, physics, and geology (3). After ra

Bailey’s meager laboratory was in the basement of
ser Hall, one of only two buildings on the campus.

University of Kansas Chemistry Laboratory

The entire chemistry library consisted of 22 of his own
books. As the only teacher in his department he had no
assistance other than what the more advanced students
were able to give. He taught a remarkable spread of
subjects including general chemistry, qualitative chem-
istry, quantitative chemistry, organic chemistry, assay-
ing, mineralogy, metallurgy, blowpipe analysis, toxicol-
I ogy, physiological chemistry, andateria medica In
'1885, perhaps out of sheer enthusiasm, he added a course
in domestic and sanitary chemistry. The University of
Kansas thus became one of the first universities to offer
a course in the practical applications of chemical prin-
ciples to everyday life. This led to the establishment of
the Department of Home Economics and to Bailey’s
Following the American pattern at the time, Bailey writing one of the first textbooks in the field in 1914:
studied in Europe at the Kaiser Wilhelm University at The Source, Chemistry and Use of Food Prod(its
Stralburg under Dr. Rudolph Fittig (5). In 1883 he
received the degree of Doctor of Philosophy from Illi-
nois Wesleyan University (6) and became head of the
University of Kansas Chemistry Department. He ar-
rived in Lawrence when it was a town of board walk-
ways, mud roads, and community drinking cups. Dis-
ease was widespread; contaminated food was common;

Wesleyan he attended the Sheffield Scientific School at
Yale University from which he received a bachelor’s
degree in 1873. He spent another year at Yale doing
graduate study and teaching before assuming his first
full-time teaching position at Lehigh University in
Bethlehem, Pennsylvania, at an annual salary of $1,000
Along with his teaching, Bailey performed commercial
work, analyzing iron, zinc, and manganese ores, coa
limestone, furnace gas, and other industrial products.:
He remained at Lehigh for nine years, gaining experi-
ence in performing commercial chemical analyses and
preparing himself to teach mineralogy, metallurgy, and
assaying (4).

After the Federal Pure Food and Drug Act was
passed in 1906, Bailey began to press for such an act in
the state of Kansas. He sent the first food analysis to the
State Board of Health in January 1906 (8), in which he
reported that two-thirds of the food analyzed contained
preservatives and adulterants. The report was copied
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widely by the press and caused a sensation throughout pany, Topeka, Kan. Amount contained in bottle, 50
the state. It was also met with opposition, especially ~ grams, or 1.8 fluid ounces. This contained 28.6 per
from the owners of the packinghouses. For example, ~ centof alcohol, by weight; artificial flavoring, 16.5
when sausages were examined and reported to be artifi- E\erfgnt, bty volutr_ne,l ct:olonnkg material, atcotalétar Slye.t
cially colored and to contain a preservative, the attor- s 1t1S not practical to make a concentrated extrac

. . of banana, there seems to be no objection to the sale
ney for the packinghouse complained to Governor Ed-

; . . of an artificial preparation like this. It should not be
ward W. Hoch that the packing house was being ruined  |3pejed Extract of Banana, however, but Artificial

since people quit buying its sausages. Politicians and  Banana Flavoring. Compound ethers are very often
lawyers tried to bribe the Board of Health staff to look used in making these so-called “pure-fruit flavors.”

the other way when inspecting their meat products. In The materials should be sold upon their merits and
spite of the pressures, the governor supported the State not under an assumed name, for there is usually no
Board of Health and, on the basis of previous work at  fruit used in their preparation.

the Chemistry Department, the Kansas Pure Food andBailey’s findings revealed many forms of adulteration.
Drug Act was passed on February 14, 1907 (9). He found that copper had been added to canned veg-
etables to produce a natural-looking green color. A com-
mercial sausage had a large amount of starch added to
allow the use of more fat or water. Jams and jellies, made
from treated cider mill refuse, proclaimed Bailey (13):

Enforcement of this law was placed in the hands of
the State Board of Health which delegated the examina-
tion of foods and drugs to Julius T. Willard at the Kan-
sas State Agricultural College in Manhattan and to Bailey
at the University of Kansas Chemical Laboratory. The  --had their compositions so exposed that if they had
latter facility became known as the State Food Labora- ~ Notbeen already as red as aniline colors could make

. them, they would have blushed to acknowledge that
tory (10). Under the auspices of the state board, sec- no fruit whatever had been used in their manufac-
tional meetings were held throughout the state for the ure.
purpose of educating everyone whose business relate(il_ dch into | d b .
to the Kansas Pure Food and Drug Act. The committee ead chromate was put into Jemon drops; burnt S|e.nna,
chairing these meetings consisted of Bailey, Lucius E. a mineral substance, was used to imitate chocolate; t.)Ut'
Sayre of the Pharmacy Department at the University of ter and c'heese were colorgd to appear goldgn. Bailey
Kansas, Willard, and Samuel J.Crumbine, the state healtmODed this pract_lcg of colormg fo?d to make it qttrac-
officer. During one of these meetings, Bailey listed the tive would be ehmmategl, saying, “A dyed .fOOd I|ke"a
following examples of the most commonly adulterated made-up complexion will cease to be admired (14).

foods in Kansas (11): The State Food Laboratory also examined the pu-
Flour bleached by an electrical process; sugar whit- rity of grains. Because the bleaching of flour could cover
ened with bluing; butter mixed with too much water; up many imperfections, Bailey suggested the public

pickles hardened with alum; pure cider vinegar made could avoid eating unwholesome or musty flour by us-
of a malt substance and colored with burnt sugar;
lemon extract made of diluted alcohol passed through
the shadow of a lemon and colored with coal tar yel-
low; vanilla extract made of artificial substances, col-
ored with burnt sugar and flavored with prune juice;
spices from which the essential oils have been re-
moved; meat that has been artificially preserved with
sulphites and brightened in appearance; and tomato
catsup artificially colored and preserved.

Keeping food safe was not an easy task, since manuf
turers were trying to cut costs, often by slipping chea
substitutions into foods. To do its work, the State Foo
Laboratory purchased products to analyze. These pro
ucts, their manufacturers, and the chemist’s finding
were listed in the newspapers. Areport on the Primrose
Extract of banana was typical (12):

(@)

Primrose Flavoring Extract of Banana, Manufactur-
ing Department of Parkhurst-Davis Mercantile Com- Ly, S LES olg
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ing unbleached flour. The public’s preference for white In addition to Bailey’s work to protect the public
bread over dark bread dated back to the time when afrom fraud and impure food, he was concerned about
cheaper bread was made from rye flour or badly milled the state’s water. When in 1889 the Kansas Legislature
wheat flour that was only bought by the poor. Because authorized The University of Kansas to undertake “a
the bleached flour was white, it was thought to be pure. complete geological survey of such portions of the state
Instead of purifying the flour by bleaching with nitro- of Kansas as have any natural products of economic
gen dioxide, however, this process rendered the flour soimportance,” Bailey was an obvious leader for the re-
antiseptic that it resisted the digestive juices and thussulting Kansas Geological Survey, in partnership with

was unhealthy. The consumer now wants (15): Erasmus Haworth (physical geology and mineralogy)
.nice, white bread to set before her guests. Itdoesn't ~ @nd Samuel Williston (paleontology) (19). Between
matter that this flour is usually bleached by chemi- 1898 and 1908 this trio of scientists wrdtee Univer-
cals, just as much as your straw hat is bleached by  sity Geological Survey of Kansaghis nine-volume
sulfur fumes, and your sheeting is bleached by chlo- work included their explorations on Kansas’ paleonto-
ride of lime in the bleachery. logical sites, coal, gypsum, mineral waters, oil, gas, lead,

To make the public aware of these adulterations Bailey and zinc. Bailey’s primary contribution to this survey
began publishing pamphlets and writing articles for the was an analysis of the state’s mineral waters, which in-
newspapers. One such pamphlet, “Some Simple Kitchencludes descriptions of and notes about the resorts, bath
Tests to Detect the Adulteration of Foods,” was distrib- houses, and hotels built around the mineral springs. He
uted throughout the state. Anyone could perform thesedescribed the Great Spirit Spring in Mitchell County that
simple tests, and the pamphlet was popular with house-the Indians had always regarded as sacred. It was un-
wives who kept it handy in the kitchen drawer. He wrote usual in that it did not flow like a spring but rose from a
articles in theTopeka Daily Capitalunder a column  mound of stone, seldom overflowing, and seeped back
called “Sanitary Suggestions” with such titles as “What into the surrounding porous rock. He commented on
Water Shall We Drink?” and “The Art of Coloring Food the large bathhouse and hotel built in Geuda Springs
(16).” where the Geuda Springs Town and Water Company
. ) bottled water for sale, along with lemon sour, ginger
The size of cans and containers for foods Was aje and other carbonated beverages. He noted that the
concern handled by the State Food Laboratory. When &4,y from one of the largest springs in the state at Sun

weights and measures law was passed in 1911, its eNgprings in Brown County was estimated to be 5,000 gal-
forcement was delegated to the State Board of Health. o5 an hour. He also mentioned the sanitarium at Bonner
Bailey tried 'Fo teach people to be aware of both the €ON-gprings, Wyandotte County built around the springs for
tent and weight of the food they bought (17): the treatment of mental and nervous disorders (20). As
Pound packages originally contained sixteen ounces,  the cities became more populated, the danger of infec-
and quart cans held two pints; but the commercial  tjon from the wells by surface drainage increased. In a
conscience slept, and while it slept the thrifty manu- o\ on the Smoky Hill River it was suspected that a
Iﬁf;fnr:é’o'# a(l)r:dcirnzzoe L‘g:ge;n'g%r:;ze im'f’hg:gf'ts ’ cesspool was polluting a well about 150 feet away. To
_ o ’ g ~7° determine whether this was correct, a solution of iron
of the State Board of Health, and often it was found 10 the residents tasted the bitter iron. Chemical analysis of
be of poor quality and lacking nutritional value. Since the well water proved that the users were drinking their
Bailey was chemist for the State Board of Health he npeighbor's diluted sewage. Another example of this type
of such institutions as the Kansas State Penitentiary inCity where the used pulp was thrown out on the ground
Lansing, the State Industrial Reformatory in Hutchinson, znd allowed to ferment and decompose. These instances

trial School in Beloit. He was also called upon from Shallow wells or springs in densely populated areas

time to time to testify in court trials concerning poisons or in loose, porous soil, or near a known source of
and drugs. At one such trial the defendant had suppos-  o|ution, should always be tested. To conclude that
edly d|5p_059d of his wife with p0|soneq Chocola_tes. just because water is bright, clear and sparkling makes
When Bailey declared the chocolates untainted, the judge it safe to drink is dangerous because the very gases
asked where they were. Bailey replied that he had eaten  of decomposition may make the water look sparkly.
them (18).
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The mining industry was another cause of river pollu-
tion. An analysis of the run off waters showed large
guantities of iron sulfate and sulfuric acid, which pre-
vented the survival of fish (22).

The best source of drinking water, said Bailey, was
a city water and sewage plant, where the whole quantity
could be supervised carefully and analyzed frequently.

A shipment came [to the laboratories] from Utah of a
peculiar mineral, alunite. This mineral, after being
heated, would partly dissolve in water, and from the
solution alum could be crystallized. Some years later,
| saw an unusual mine operation in south-eastern
Utah, and upon inquiring | found they were alunite
mines, being worked by the same process Bailey had
suggested. A Bailey industry way out there in Utah.

The first such plant was built in Lawrence in 1886, with During the fifty years of Bailey’s tenure at the Univer-
the Kansas (Kaw) River as its supply. Rainwaters fall- sity of Kansas (1883-1933), his students made impor-
ing off the roofs into cisterns or reservoirs were tant contributions to the development of the industrial

resources of the state. Some went into the

zinc and lead mining industries in the south-
eastern part of the state. Others were em-
ployed by the gas, oil, and glass industries,
as well as in the short-lived sorghum in-
dustry at Medicine Lodge, Topeka, Ottawa,
and Fort Scott. The smelters, oil refiner-
ies, soap factories, and packing plants at
Kansas City, St. Joseph, and Omabha hired
many Kansas chemists. In this manner,
chemists played an important role in im-
proving the lives of Kansans. Bailey never
wavered in his crusade to safeguard the
public against impure and injurious foods
and to protect them from the frauds of
mislabeling and misbranding. He believed
that the public’'s good health could be main-
tained through knowledge gained from the
chemist’s experiments, and he devoted his

Food Laboratory

recommended in the rural areas as safe if they were ob-
tained from a well-painted shingle roof where the first
run-off had been discarded so as to wash the roof thor-
oughly. But boiling water was the safest way to free it

of contamination (23). L

Southeastern Kansas and southwestern Missouri
were of great economic importance because of their lead
and zinc mines, which yielded in 1909 about 9% of the
total lead output and almost 50% of the total zinc output
of the United States. Bailey’s chemistry department was
an important location for the training of analysts and
mineralogists for the coal and metal ore mining indus-
tries, as well as for the oil and gas industries. He car-
ried out the first analysis of Kansas oil and natural gas,
the forerunner of the helium industry (24). Hamilton
Cady, who succeeded Bailey as head of the Chemistry
Department, cited an example of his wide influence as a
technologist in an address (25):

life to sharing this knowledge with the
people of Kansas (26).
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