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THE ADVANCEMENT OF SCIENCE IN CHINA DURING
/ THE PAST THIRTY YEARS - '

By CHUNGSHEE H. LIU
EDITOR, THE K’0 Hsiieh (Science), THE SCIENCE SOCIETY OF CHINA, SHANGHAI

I

EvEr since the establishment of the Republic of
China on October 10, 1911, the development of science
in this country has entered a new era of activities in
its own history. Unlike the early Ming and the late
Ch’ing dynasties,® when science was superficially in-
troduced into China, this time we have fostered mod-
ern-science from quite a different point of view and
on a solid foundation. Characteristic features are
easily to be noted. Firstly, scientific researches along
various branches of science were duly initiated. Origi-
nal work undertaken at institutes, laboratories and
universities made valuable contributions to modern
science either of universal nature or of local character.

1 Chungshee H. Liu, The China Journal, 34: 3, 120-
125; 5, 210-219, 1941.

Secondly, since the beginning of this new period, the
work of developing science has been entirely entrusted
to the Chinese themselves, although a few foreign in-
stitutions inherited from the last century were still
to be seen in the country, but were not very .active.
Thirdly, a large number of Chinese scientists, both
trained abroad and at home, have served the country
in various ecapacities—in government departments
and private institutions. Fourthly, scientific educa-
tion has received ever so much attention and consider-
able progress has been observed. Scientific courses
were not only taught in schools, colleges and univer-
sities, but also gained an important position in their
respective curricula. Fifthly, the application of
science in various walks of life shows another phase
of scientific activities from daily life to national de-
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inoculated with a spore suspension of P. notatum.?
Czapek-Dox medium (Florey et al.?) containing 4 per
cent. glucose and 0.1 per cent. Difeo yeast extract was
employed. A continuous flow of the medium is started
24 hours after the inoculation and growth of the fun-
gus usually becomes well established by the 5th day.
In one of the columns the medium was allowed to col-
leet and was drained off daily instead of continuously.
In this case there was a marked inhibition of growth,
even with vigorous aeration. This column was, there-
- fore, converted after several days to continuous flow
arrangement. Ordinary surface cultures of P. nota-
tum in the same medium served as controls for com-
parative purposes on the amount of penicillin pro-
duced. '

The rate of flow of medium has been varied from
400 to 1,000 ml daily and the sugar content from 1 to
4 per cent. with little influence on peniecillin titer.
After growth is well established, yeast extract does
not appear to be essential for penicillin production,
but a 4 per cent. concentration of sugar may be of
some value inasmuch as all but a fraction of a mgm
of sugar per ml is utilized during the flow of the
medium through the growth column.

One column has been in satisfactory operation and
free from bacterial contamination for 15 days. The
rate of flow of the medium through this eolumn has
varied from 600 to 800 ml daily and the effluent has
had a pH of 7.0-7.3. Serial dilutions in broth of the
penicillin-containing ~ effluent were inoculated with
Staphylococcus aureus. Growth in the various dilu-
tions following 20 hours incubation at 37° C. was
compared with that of a control culture of S. aureus
and with serial dilutions tests on ordinary surface cul-
tures of P. notatum. Typiecal results are presented in
Table 1.

TABLE 1

PENICILLIN TITER IN CONSTANT FLOW. AND ORDINARY CULTURES
OF PENICILLIUM NOTATUM

Fluid A%e of Dilutions
from culture
in days 1-10 1-20 140 1-80 1-160

Constant 5 - - - I +
flow 10 - - - - +
apparatus 15 - - - i +
Ordinary 6 . - — - — - +
culture,
maximum
titer

—no growth, i slight growth, + full growth of 8. aureus.

It is apparent that the penicillin titer of the effluent
from the eonstant flow apparatus approaches that ob-

2 The culture of P. notatum, from the original Fleming -

strain, was provided through the courtesy of the Cutter
Laboratories, Berkeley, Calif.

© 3E.P. Abraham, E. Chain, C. M. Fletcher, H. D. Gard-
ner, N. G. Wheatley, M. A. Jennings and H. W. Florey,
Lancet, 241: 177-88, 1941.
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served with the fluid from ordinary surface cultures
of P. notatum. Only one strain of P. notatum and
one medium has been thoroughly tested thus far.
Higher titers might well be obtained with other strains
of the fungus or in other media. In incomplete studies
the substitution of corn steep liquor in place of yeast
extract more than doubled the amounts of penicillin
produced. The constant flow method appears to have
the advantage that once growth of the organism is
well established, penicillin is produced continuously
and a large volume of penicillin-containing liquid can
be obtained with a minimum of equipment in a short
period of time.

Doubling the length of eolumn by connecting two
tubes in series appears to increase the penicillin con-
centration in the effluent to a slight extent. Some.
difficulty was experienced in obtaining satisfactory
growth in the second column due to the rapid deple-
tion of the culture medium. Therefore, the influence
of an inecreased rate of flow of a more concentrated
medium was tested, but bacterial contamination was
encountered before entirely conclusive results could
be obtained. -

Further studies on factors influencing the produe-
tion of penicillin in a flow of medium econtinuously
trickling in a thin stream over the fungus growing on
a column of shavings are in progress. The preven-
tion of bacterial contamination appears to be the most
difficult, but not insurmountable, obstacle to the pro-
duction of penicillin on a large scale. The apparatus
employed in this study may also prove satisfactory
for the growth of other aerobic organisms producing
antibiotic agents. The results of these preliminary
studies suggest that a fairly high peniecillin titer can
be obtained under the conditions described and that
penicillin may be produced rapidly and in large quan-
tities in acetic acid generators.

C. E. CriFroN
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Plant_ Science S | Successful D&tﬁooh

®  Laurie and Poesch
Commercial Flower Forcing 3rd

This book presents a study of the fundamentals involved in growing flower crops for commerce.
- Methods recommended follow the practice of the better growers, supplemented by experimental
work of the authors. 49 Illus., 565 Pages. $4.50. By Alex Laurie and G. H. Poesch, Ohio
State University

o Collings '
Commercial Fertilizers, Their Sources and Use E:j’,

It is an authoritative source of information on all problems concerning fertilizers and their use
in gaining larger yields of field and horticultural crops. 131 Illus., 12 in Colors. 480 Pages.
$4.50. By G. H. Collings, Clemson Agricultural College

o Bessey -
Textbook of Mycology

A standard text on the structure, life history and classification of the more important groups of
fungi. An abundance of illustrations and a carefully prepared bibliography are included. 139
Illus., 495 Pages. $4.00. By E. A. Bessey, Michigan State College

@  Hylander and Stanley

Plants and Man

A survey of botany as a cultural and practical subject. Economic and ecological aspects are
stressed and the fundamental facts of morphology, physiology and taxonomy are concisely pre-
sented. 308 Illus., 518 Pages. $3.00. By C. J. Hylander and O. B. Stanley, Colgate University

® Shoemaker
Small-Fruit Culture

This authoritative guide and textbook presents the best methods in field practice. It incorporates
practical information gathered from the experience of commercial growers and the extensive
research work of the author. 52 Illus., 434 Pages. $3.50. By J. S. Shoemaker, Ohio State
University

o CHester
Nature and Prevention of Plant Diseases

Designed for use of students majoring in field crops, horticulture, soils, entomology and related
fields and for students in plant pathology, this text presents a study of the essential features of:
the science as exemplified in important diseases of leading crops. 207 Illus., 584 Pages, $4.50.
By K. Starr Chester, Oklahoma Agricultural Experiment Station

THE BLAKISTON COMPANY, Philadelohia 5—
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An Impressive Record

Fincr and TRewartaa's ELEMENTS OF GEOGRAPHY

Physical and Cultural

By VerNor C. Finca and GLENN T. TREWARTHA

Professors of Geography, University of Wisconsin

Second edition.

823 pages, 6 x 9, illustrated.

$4.00

Teachers everywhere are finding that the new second edition of this successful stand-
ard text is admirably suited to pre-meteorological courses, AST courses, and AAF

courses.
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For teachers whose courses cover only physical geography, the publication of Part
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