
Trends in biochemical literature
Eugene Garfield

Any working bwchemist intuitively knows that the literature is growing, However, quantifi-

ingthisgrowth with anydegree ofpreci.rion isnotanearyta.rk. Butafier myinterest in this

problem was piqued by the late Robert Harte [1 ~ I attempted to produce what fit I hope, an

accurate and usejid view of the biochemical literature.

Based on information extracted horn the
Science Citation Index* (SCP) data base, I
fmd that, in terms of articles published, the
biochemical literature is still growing faster
than the scientific literature as a whole.
What’s more, the number of references in a
typical biochemical article is increasing as is
the proportion of references to material
more than five years older than the citing
article.

For the purposes of this paper we have
looked at 37 ‘core’ primary journals. Our
study encompassed the years 1968-1977
for all core journals (Table I), and also
included 1962–1967 for the journals used
by Harte*. I refer to the journals studied by
Harte as the ‘CEBJ journals’, since their
editors are full members of the Committee
of Editors of Biochemical Journals of the
IUB.

Of the 37 journals studied, 16 started
publication in 1962 or later. Of these, eight
started publication in 1970 or later. Thus,
just in the number of journals considered
important to biochemists, there has been a
76% increase in 16 years.

Table 1shows that the number of articles
per year produced by the core biochemistry
journals increased from 9060 in 1968 to
14,418 in 1977. This amounts to an annual
growth rate of 5,3% or a doubling time of
13.4 years. If we look at only the CEBJ
journals for the same time period, we find
that the number of articles they published
annually increased from 6766 to 8491.
This is an annual growth rate of 2.6%;
however, non-CEBJ journals increased
their output at an average annual rate of
11.1%.

The higher growth rate for the non-
CEBJ journals is partly due to the birth of
new journals. But it also results from the
fact that the increase in the average
number of items published per year was
greater for non-CEBJ core journals. Table
II shows that the average number of items
published per year by a CEBJ journal
increased from 615 in 1968 to 772 in 1977
– an increase of 26%, The average number
of items published by a non-CEBJ core
journal increased from 143 in 1968 to 228
in 1977- an increase of 59%.

Over the longer period of 1962-1977
the CEBJ journals had an average annual
growth rate of 5,1 %. This growth rate con-
flicts with Harte’s findings for the same
journals for essentially the same time
period (9.8%) but since detailed data were
not provided in Harte’s report, we have not
been able to identify the reason for this dif-
ference,

For the earlier period of 1962-1967, the
CEBJ journals had an average annual
growth rate of 8.1% – about three times
greater than the growth of the CEBJ jour-
nals during 196%1 977. These data clearly
confirm the exponential growth that the
literature experienced in the 1960s and the
general slowdown which has occurred in
the 1970s.

The 5.3% average annual growth rate
observed for the core biochemical journals

“ To consetwespace,someof the supportingdata for
thisarticlehavebeenomitted.Thesemaybeobtained
fromthe authorat the aboveaddress.
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between 1968-1977 is slightly greater than
the growth rate of the SC] data base (Table
I). Increasing from 311,959 Items in 1968
10 465.067 in 1977. the SC/ had a 4.S%
average annual growth rate. To the degree
that the SC] data base represents the litera-
ture of science as a whole, wc can say that
the growth rate for the biochelnistry litera-
ture was at least 1X% higher.

Prelimina~ data from our unpublished
studies on the literature of mathematics
and botany allowed me to compare tbe
growth of the biochemical literature to that
of other fields, In striking contrast to
biochemistry, the size of the core journals
of pure mathematics remained almost con-
stant during 1968–1977and the numberof
botany articles increased by an annual
growth rate of only 3Y0.

[f we kx)k at individual journals. Table I
shows that the highest output of articlesin
1977 came from fJIochim. Bioplrys. Ac~a

(2080), J. tJiol. Cherrr. (13f+4). and
Biodrerrr. Biophys. Res. Commun, (1202).

The largest average annual growth rates
between 1968 and 1977 were shown by
Indian J. Biochem. Biophys. (24.2%),

FEBS f.er~. (14.4%), and Eur. J. Biochem.

(9,4%), These three journals all published
a substantial number of articles and had a
steady increase in articles over the years.
The Ital. J, Biochem. also had a high annual
growth rate ( 16.9%), but it published
relatively few articles and its growth was
erratic.

Earlier, 1stated that the core biochemis-
try journals produced about 14,000 articles
in 1977, One needs to remember, how-
ever, that biochemistry articles can appear
in other than core journals – especially in
multidisciplinary ones such as Science,

Narure, and the Proc. Nad. Acad, Sci,

U.S.A. Evidence of this can be seen in
Tables 111and IV. In these tables we have
listed, for 1977, the 50 journals which were
cited most by the core biochemistry jour-
nals and the 50 journals that cited the core
journals the most. Each list contains a sub-
stantial number of journals that are not
part of the biochemistry core.

To estimate how many biochemistry
articles appear in non-core journals, we

analysed the citation frequency between
core and non-core journals. This indicated
that mm-core Journals would contribute
about 500(!-1” ().()()() additional biochemis-
try articles per }ear, Obviously. this is not
vet-y precise. But trying to measure the
population of Journal articles in a field like
biochemistry is as elusive as measuring the
ethnic or racial characteristics of a country
like the U.S.A. where there is constant
intermarriage, Nevertheless, when the
estimated number of biochemistry articles
publisbed b} non-core journals is added to
the 14,()()() articles published by core jour-
nals. it w(mld seem that a minimum of
20,00(L25. ()()()” biochemistry articles were
produced during 1977.

It should be noted here that since the
Proc, Natl. Acad. Sci. U.S.A. is fourth
among the journals most cited by the
biochemist~ core, an argument could have
been made to include it as par~ of the core.
But the same argument could be made,
albeit somewhat less strongly, for Nature,

Science, J. Am, Chem, Sot,, J. Bact., J. Cell

Biol., and other important journals that are
not devoted exclusively to biochemistry,
but are highly cited in the core journals.
Therefore, we felt it best to continue in this
study [~ur usual practice of defining the
core journals as those which solely publish
articles related to the field being examined,

Another ‘growth’ indicator within the
bi(>chemical literature is the increase in the
average number of references contained in
a typical article. To examine this factor I
dtweloped an ‘R/S’ value for each core
journal. This is the number of references
contained in all of a journal’s issues during
a specified year (R) divided by the number
of source articles (S) it published that year.
Average R/S values are shown in Table II
for CEBJ journals, for all the core
biochemistry journals, and for the average
SC/ journals,

For every year during 1968–1977, the
average biochemistry article contained at
least 70% more references than the aver-
age article in the SC} data base. For exam-
ple, in 1977 the average biochemistry arti-
cle contained 23.4 references as compared
to the 13,5 references in the average SC/
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TABLEI
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article. Some of the difference can be as likely to appear in the core biochemistry

explained by the fact that the SC1 data base journals, which tend to publish full

covers a substantial number of items such research articles almost exclusively.

as letters and abstracts. These items are not Because letters and abstracts carry few if
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any references, the R/S for SCl articles as a
whole will be lower than the R/S for
biochemistry articles. However, this situa-
tion could only account for a very small
part of the 70% difference.

Table 11shows that the average R/S for
the core journals has increased 10.4% in
ten years, from 21,2 in 1968 to 23.4 in
1977, However, over the 16-year period,
1962–1977, some of the CEBJ journals
have had increases in R/S as high as 64%
(13iochint. f3iophys, Acra). On average, the
R/S value for CEBJ journals increased by
43% (18.2 to 26.1) from 1962 to 1977
(Table 11).

To develop another perspective on the
increase in R/S for biochemistry articles, 1
once again looked at preliminary data from
our studies on mathematics and botany
journals, As of 1977, biochemistry articles,

on average, had 12% more references than
botany articles (23,4 v. 21 .0) and 85%
more references than mathematics articles
(23.4 v. 12.6). Mathematics and botany
articles increased their R/S values by 8 and
7%, respectively, between 1968 and 1977,
These increases are substantially less than
the 10.4% growth in the biochemistry R/S
over the same period. Nevertheless, all
three fields did show an increase in the
number of references contained in an aver-
age article. Thus, unless the length of an
article, or its character, or the amount of
information it contains has changed, why
should current authors generally cite more
references than they did in the past?

There are several possible reasons. The
first concerns the increase in team research
[2-6], Since the reward system of science
places so much stress on ‘first’ authorship,

TABLE 111

Tle 50 jwmals cited most often in the core bmchemistry journals m 1977, arranged in descending order accord.
mg to number of core journal citations recewed

Citations Citations
reeewed received

from core from core
biochemistry biochemistry

Journal journals Journal journals

J. BIO1.Chem. ●

Bmchlm. Btophys. Acma
Biochemismy- U,S.A *
Proc. Natl, Acad, Sci. U.S.A.
Biochem. J.’
Birxhem. Biophys. Res. Commun. a
J. .Mol. Biol. a
Narure/Nafure-New thologyb
Eur. J. &ochcm.’
FEBS Lerr.‘
Arch, Biochem. Biophys,s
M<(h. Enzyrrw!.
A ttaf. Biochem. 1
J. Am. Cht=m, Sot.
Science

J. Biochem - Tokyoa
J. Bacf
J. Cell Biol.
Fed. proc.
Ann. NY A cad. Sci.
H.-S. Z. Physml. Chem. a
Amru. Rev. Biochem. *
J. Lipid Res.”
1. C/in. Invest.
cdl

41,665
25,193
18,151
16,699
12.370

11,518
10,934
1OSXM

9751
7309
7229

5210
4949
4768
4128

3431
2919
2698
2452
2119
2091
1800
1804
1728
1644

Vwology
J. Virol.
J Neurochem.
Gwrcer Res.
Cold Spring Harb. Sym.
ArraJ. Chem.
Exp. Cell Res,
Enzymes
Nucleie Acldr Res. ‘
Endocrinology
Can. 1. Biochem. s
Biopoiynrers
Bbchem. Pharmacol
Am. J. Physiol.
1. Gerr, Physiol.
J. Physiol.-London
Lipidr~
Mol. GeneraJ Gerrer.
Plant Physio{.
Proc. Sot, Exp Biol. Med.
J, Chrorruuogr.
Mol. Pharmaco\.
J. Ex/). Med.
Adv. Enzymol. RA MBa
Biochimwa

1508
1465
1362
1331
1313
1303
t277
1275
l~lo

1175
1143

995
959
910

887
884

860
835
832
816
800
795
745
728
703

a Corejoumats.
b IVcrrure-NewB~ology published separately from Nature in 1971-1973, but included in Citation count.
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TABLE IV
The 50 journals citing the core bi&hemistry journals the mmt often in 1977, arranged in descending order of
number of citations given to !he core journals

Citations Citations
to core to core

biochemistry biochemwry
Journal journals Journal journals

Biochim. Biophys. Acre’
J. Bio/. Chem. a
Btochemisriy-U.S. A.a
Eur. J. Biochem. a
Biochem. J. a
Arch. Biochem. Biophys,’
Biochem. Biophys. Res. Common. *
FEBS tin.*
Proc. Not/, Acad. Sci, U.S.A.
J. Biochem. - Tokyo*
J. Mol. Biol. a
J. Bact.
Aria/ Biochem. a
Nucleic Acids Res. a
Biochem. Soc. Trans.’
Naeure
H.-S. Z. Physlol, Chem. a
Biochem. Pharnmcol.
Con. J. Biochem. ”
Annu. Rev. Biochem. g
Mol. Gen. Gene(.
Cell
Btcrkhuniya”
Cancer Res.
J. Neurochem.

27,357
22,817
15,601
11,359
10,165

8994
8945
8216
8140
6655
5637
5362
4338
40!$7

3085
2954
2922
2695
2642
2608
2495
2413
2466
2456
2438

J. Am. Chem. Soc.
J. Virol.

Exp. CelIRes.
P[ont Phys;ol.
Virology
Inl, J. Biochem. ”
J. Cell Bml.
Biochimi#
Life Sci.
Agr. Bid, Chem. Tokyo
Lipidsa
Mol. Cell. Biochem.’
Endocrinology
Science

J. Nutr.
J. Gen. Microbwl.
BacI. Rev.
Bioorg. Khim. *
Phy/ochemirsry
Am. J. Physiol.
J. Clin. lrwesL
Biopolymers
J, Lipid Res. a
Fed. proc.
Posfepy Biochcm. L

2293
2187
2004
1972
1950
1921
1884
1818
1815
1795
1693
1691
1683
1613
1572
1487
1485
1467
1464
1455
1420
1414
1344
1339
I340

‘ Core journals.

TABLE V
Percentage of references to items more than five years older than the citing article. (Five selected publication
years, for 18 selected core biochemistry journals)

Publication date of citing article

Jounral 1969 1972 1974 1975 1977

Acts Biochirn. Biophys.
Anal. Biochem.
Annu. Rev, Bkochem.
Arch. Biochcm. Biophys.

Biochsm. Bwphys. Res. bnnrun
Biochem. J.
Biochem&ry-U.S.A.
Bioehim. Bwphys. Acts
Biochirnie
Biokhimiya
Cam J. Biochem.
Eur. J. Biochem.
FEBS btt.
H.-S. Z. PhystiI. Chem.
Int. J, Biochem.
J. Biochcm. - Tokyo
! Bid Chem.
J. Mol. Bid.

54.5 57.8 64,4 65.7 71.7

54.6 59.2 58.6 58.3 57.2
26.9 30.0 28.9 40.0

52.4 51.5 53.0 53.1 58.5

32.2 36.2 38.9 41.0 42.9
45,3 51.7 52.S 54.9 56.1
44,5 49.3 48.8 47.5 51.1
43.6 49,2 49.s 50.3 53.3

45.5 48.3 52.8 55.9
58,7 68.0 64.9 55.9

54.0 54.1 52.9 56.7 57.0
43.5 49,1 49.3 49.8 517
37.3 35.8 40.0 35.3 410

47.4 47.4 50.5 49.2 48.0

50.2 61.3 60.3 59,1

55.9 60.2 60.0 610 627

44.6 49.1 48.8 491 51.0
35.4 40.4 414 430 458
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this encourages research teams to publish
multi-part papers that could just as easily
be published as one paper. When a single
piece of team research is broken down into
several parts to give each worker a chance
as fust author, all parts may have to be
cited by subsequent workers or reviewers.

A second reawm for an increase in the
average number of references per paper is
the growth of the literature itself. Price
argues that part of this increased citation is
the inevitable by-product of exponential
growth [7]. If the size of the literature that
can be cited increases, there is an increase
in average citation. This may be true in the
early phases of growth, but ultimately there
must be a leveling off or all papers will
become rewews!

A third reason may also be related to the
SC/ and what I call citation consciousness
It comes from the realization that to cite
another person’s work is to increase the
number of times your own work appears in
the Cifariorr Index, which increases the pos-
sibility other people will have contact with
it, Only careful refereeing can prevent the
abuse of excess citation. But one can hardly
quarrel with the laudable objective of
improving retrieval by citing relevant
works when we publish, I have always been
suspicious of ]ournals which arbitrarily
limit an author to 15 references.

A fourth likely reason is the general
improvement in the average author’s
awareness of newly published material
because of improved ‘current awareness’
systems. The availability of Currcm C’on-
[ems~ and other services has no doubt led
to better access to the current literature.

A related fifth possible explanatmrt is
that researchers have become more aware
of the SC1 and other indexing and abstract-
ing tools and thereby have improved their
retrospective search capability.

Whatever the reasons for the increase.
our studies show that not only are there
more references in biochemistry articles,
the references are to a higher proportion of
older material than was the case pre\l-
ously. In Table V. for 18 of the core jour-

nals, I show for five publication years the
percentage of references that are more
than five years older than the citing article.
The journals were selected from the core
list, and include all the CEBJ journals, For
all except four of the journals, the percen-
tage of references to material mt]rc than
five years old has increased between 1969
and 1977. The most extreme example is
Acra Biochim. Biophys. In 1969, 54.5% of
its references were more than five vears
old. This steadily increased to 7 1.7-% in
1977. However, of greater significance
because of the size of the ]ournals are the
changes in Bim+rem. llrophy.~. Re~. (’om-
mun. and Biochlm. Biophys. Acra. These
journals each had about a I(M increase in
references more than five years old. A slmt -
lar increase has also taken place in
mathematics and b(>tan},

The final aspect of our stucfy was It) to to
determine which of the core hit~chemijt~
journals are mt>st utdizcd h} people In the
field, The way we did thii was to rank the
core y)urnal~ h} their ‘Impact factor’. I_he
impact factor of a journal li de flrrcd ai [he
average number of citatmm received per
arttcle published during a ~pcclfied tlmc
period. This mea~ure mikes it ptwslblc to

number of journals which publish different
quantities of articles. By comparing the
impact we eliminate the advantage a more
prolific journal has if absolute citation
counts are used. Thus, impact is a qualita-
tive measure,

One reason we are interested in knowing
an average R/S value for a group of jour-
nals is because of its relationship to impact
measurements, As I’ve reported else-
where, the number of pages published does
not affect impact; the number of references
cited does [8]. Thus, the higher R/S value
for biochemistry journals as a group is
paralleled by higher impact values.

In Table VI the 37 core journals plus
three review journals are ranked by
impact. In this case the impact represents
all the citations received by a journal dur-
ing 1977 for its 1975 and 1976 articles,
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TABLE VI

Thisty-seven core biocuemicst joumsfs PIUS three
review joumata ranked in deacendmg order accord-
ing to impact factor.

197’7
Impact

flank Journal factor

1
~

3

4
5

6
7
8
9

10
11
12

13
14
15
16
t7
18
19
20
21
~~

23
24
25

26
27
28
29
30
31
32

33
34
35

36
37
38
39
40

Annu. Rev. Biochem. a
Ad) Enz,vmo/. RA MBS
CRC Cm. R. Btochem a
J Mol. fflol.
J. Blol. Chem.
J. Cychc ,VUi. Res.
Blochemismy- U.S.A,
Eur J Brochem.

J. Ltptd Res.

B1ochem. Biophys. Res Cummun,
Biochem. J.
B1ochrm Biophys. Acfa
Nucleic Acids Res.
FEBS Len,
Arch. Bcochem. Bcophys..
H .S Z. Physiol, Chem
Mot Cell Biochem.
Btochem. Soc Tram
Anal. Biochem
Chem Phys. Ltpids
Lipd.r
J Biochem. - Tokyo
Can J. Biochem
Bworg. Chem
Buxnorg. Chem.
Prep. B1octrem.
Ukr. B1okhlm. Zh.
Btochimte
hal. J Emchem.
Setkagaku
lm J. Pept. Prot. Res.
Acts Biochim. I?iophys.
in!. J. Biochem.
Bioorg Khim.
A cm Bwchm Pol.
Bjokhimlya
Postepv Biochem.
Jndtan J Bmchem. Btophys
Rev. Roum. Biochim.
Physiol, Chem Phys.

26.67
980
860
7,47
584
S81
5.14
3,76
3.65
339
3 ~~

3.18
311
2,91 -
2.88
2.31
~,~(j

2 16
I 96
195
192
I 86
I .83
1.55
[ .43
~,jj

I 19
1 13
Ill
I 05
0,85
().s0
().77
0,70
().s7
() 56
[) 34
[) 33
() 32
().28

a Review journals.

divided by the total number of 1975 and
1976 articles published. As usual in these
kinds of lists, the review journals are at the
top [9-1 O]. The top core journals in terms

of impact are J. Mol. Biol. (7.47), J. Bwl.

Cherrt. (5.84), J. Cyclic Nucl. Res. (5.81),

and Biochemistry (5. 12), As one would
expect, these international journals per-
form substantially better than journals
from Eastern Europe or the Third World.

As I mentioned at the beginning of this
article, developing precise measurements
of any part of the scientific literature is a
ditlcult task. I have only scratched the sur-
face of the problem. But what I have pre-
sented here represents an enormous
investment of time and energy. The

number of variables involved seems end-
Iess. I hope this work will irtterest others in
conducting additional bibliometric studies
of this type. 1S1stands ready to assist those
who take up the challenge.
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I
The Number of Biochemical Articles

Is Growing, But Why
Also the Number of References per Article?

Numberll

Shortly after Trends in Biochemical

Sciences (TIBS) was launched by
Elsevier Press in 1976 its first editor,
Joan Morgan, asked me to prepare a

paper on the growth of the biochemical
literature. When I accepted this invita-
tion, I did not realize what it would real-
ly take to provide the exhaustive study
of the literature it implied. I am sure
that .Ioan Morgan thought it was simply
a question of turning on the ISIT faucet
and letting the facts pour out. She was

no less nai}>e than most people who

often make similar requests of me.
When we first started the paper, it

was simply going to be another exercise
in identifying the core journals in
biochemistry, Later it evolved into a
census-taking operation. We wanted to
know about the growth of the biochemi-
cal literature between 1962-77. But
more importantly, we saw an opportuni-
ty to observe significant quantitative
changes in citation patterns.

The paper that I ultimately submitted
to TIBS was the result of a staggering
amount of work. I What I thought would
be a six-month project took 18 months
to complete. We encountered enor-
mous difficulties. While the average
biochemist would regard these prob-
lems as so much trivia, a genealogist or
an epidemiologist might appreciate the

difficulties in tracking the history of

numerous biochemical journals that
either split into different sections, z
changed their names, or merged with

March 17, 198(

other publications between 1962 and
1977. There were other difficulties, not
the least of which was the sheer volume
of data we had to work with. It also
proved challenging to keep the project
together during the time it took to com-
plete.

The paper which was finally pub-
lished in TIBS is reprinted here. But the
editors felt they could not justify the
space for four tables of data that I have
included here, following this editorial,
While one can always appreciate the

need for any journal to conserve space,3
the deletion of these tables was
somewhat ironic. An earlier paper by
the late Robert A. Harte,~ also pub-
lished in TIBS, appeared without some
crucial supporting data. As a conse-
quence we could not compare our data
on the doubling time for certain jour-
nals.

Our study included 40 core journals
of biochemistry, listed in Table A.
Three of them were review journals.
For those that began publication after
1962, the year of first issue is given. The
table also includes information on jour-
nal title changes. The biochemical
literature probably is still the fastest
growing of any field in science. This
can’t be determined for certain without
similar data for other fields. However,

the explosive growth rate in the 1960s
slowed somewhat during the past de-
cade. Consider for example Hoppe-

Seyler k Zei(schn’ft fir Physiologi.rche
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Chemie. In 1%2 this journal published
87 articles per year. By 1969 this in-
creased to 4 18—an increase of 380’70 in
annual output. Between 1970 and 1977,
the annual output increased by only
81T0.

But in contrast with the primary
literature of biochemistry, the review
journals have grown at a much slower
rate, if at all, since 1968. Table B lists
the three core review journals studied.
The number of source items for each

journal, along with the average number
of references per item, are provided.

Table C illustrates the growth during
the 1960s of the so-called CEBJ jour-
nals: journals whose editors are full
members of the Committee of Editors of
Biochemical Journals of the Interna-
tional Union of Biochemistry. The table
supports my discussion of the CEBJ
journals’ growth rates in the text.

Table D lists the average references
per source item for each of the 37
primary journals from 1968 to 1977. In

the text, I assert that some CEBJ jour-
nals have increased their average num-
ber of references per source item by as
much as 64”/0 in 16 years. This assertion
is supported by the data contained in
Tables C and D.

The reprinted paper that foll<nvs
represents my first attempt at a com-
prehensive study of an entire field of
literature. It’s not quite the same thing
as determining the 100 most-cited au-
thors. Nevertheless studies of this sort
are well worth the effort. They can
reveal much about trends in science. I
hope this paper will encourage others to
undertake similar bibliometric studies.

.* *..

Tom Di Renzo, Calvin Lee, and Ed
Feinheq among others were in ~,olved in
the re.~earch and data ,ga[hering for [his
paper. Tom Di Jutia helped prepare
these introductory remarks,

Olsm(s,
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Ahbrevia(ecf Title

AcIa B1{jchim, B!,~phy\.

Acts Biochim. l]O1.

Ad,, En?ym{)l. RAMB

Anal, Bl(whem.

Annu. Re>. Bi[}chem.

Arch, Bkxhem. Bmphys.
Biochcm Biophy\ Res.

Commun.
Biochcm. 1.
Bi<xhem S<)c. Trans.
Biochemis[~-fl S
Bi<whim. Bi{jphy\. Acts
Biochimie
Bi<)inorg. Chem.
Bi<)khnniya

(B,,whemlqryflSSRl
Bi<),,rg (’hem.
Bi<xvrg. Khim.
Can f. Biochem.
Chem. Phy\. Lipids

CRC CriI, R. Bi,,chem,

Eur. T. Bi,)chem

FEBS LeI[

H-S. Z Phy\i{)l Chem,

Indian 1. Bu)chem

B]ophy\.

Int. 1. Bi<)chcm.

In{ 1. Pept. Pr<>[ Re%

[[al I Bi<)chem.

I Bic,chem -T,)ky,,

I Bi\,l. Chem.

I Cyclic N“cl Re\.

1. Lipid Re\.

1. Mt)l, Biol.

Lipids

Mc,I. Crll. Bi<)chcm.

Nucleic Acds Rm.

}’hy$i<, f Chem Phy\

I>O\l Cp? Bl, )cherr.

Prep. Blc)chem.

Re\. R,, um. Bl<,chlm.

Seikagaku

(’kr. B]{)k him. Zh.

,,,-,1 1

l%?’

4

,,,-,1
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Table B: Tc>tal number of scmrce ilems and a~rrage number of references per ]tem f<>rIhc’ c,we hmchemistry
re!lew I,,umals for [he years I%ti- 19-”.

TABLE B
.

Puhlicati,m Year

Ad.. Enzvmol. RAMB
Source Items
Referencn Item

Annu. Rev. Biochem.
Source Item$
References Item

CRC Cnt. R. Biochem.
Source Item\
Reference? Item

11 10 10 16 8 22 13 13 “ h
14-’.9 2C9,.I 14s.3 24s.8 165.9 216.5 145.2 169.3 108.1 141.0

26293038 32 2.$ y.~~~)

199.3 234,5 235.2 228.6 232.2 2W.6 241.X 2C9.O 22-.0 215.O

— — 4 8 lo h h >

— — 192.8 28-.9 1“3.5 23’4.R 124.? 191. Fi

Tahle C: T,)talnumber ofumrceitem sand a,erace nt]mber <~preference, nerltem f<,rthc(’EBJ priman
]c,urnal~f,)r the years 1962- 19hq.

TABLE C

Pubhcali<m Year

.loumal

1962

Arch. Biochem. Biophys.
Source Items
Reference~ Item

Biochem. 1.
Source Items
Reference% Item

Biochemiswy-US
Source Items
References, Item

Biochim. Biophys. Ac!a
Source Item7
References Item

Biochimie
Source Items
References Item

Biokhimiya
Source Items
References Item

Eur. 1. Biochem.
Source Items
References/Item

H-S. Z. Physiol. Chem.
Source Items
Referenccsiltem

1. Biochern-Tokyo
Source Items
References/Item

J. Biol, Chem,
Source Items
Referencest’Item

1. Mol. Biol.

Source Items
References/Item

408
19. I

814
14.2

172
25.6

[372
16.3

94
22.8

I 5-

18.5

109
22.3

87

17.6

I 57
15.0

630
23.4

133
20.4

1963

2%
18.8

804
14.()

2s0
24.0

1258
lfl.~

I93
13.2

I 53
18.()

159
25.8

156
19.7

IU4

15.0

675
24,9

133
20.9

1964

41tl
21.1

717

17.8

354

24.6

142?
16.9

346
9.4

[w
17.4

99
23.7

132
18,2

216
16.5

6W
2~.3

228
21.0

1%5

425

18.1

909
1“.0

39”
24.9

I492
l~. b

442
9,2

17’3
18.2

137
25.0

I 53

20.5

204
lh.~

751

26.8

330
21.2

1966

440
21..t

929
16.1

606
26.4

I 58-
18.3

223

12.1

I69
lfi.-

114
27.1

143
20.9

221

17.8

910
26.8

417

21.8

511

21.3

1043
1“.9

510
26.6

[648
19.0

283
13.0

16u’
IN ~

1‘4
2q.3

366
]~.~

243
1“.4

&$>
Z-i

~.

21.3

“Estimated, based on data for second half of 1%7
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TABLE D

Publicatlcm Year

Ioumal

1%8

Acia Biochim. Biophy\.
Acts Biochim. Pol.
And. Biochem,
Arch. Biochem,

Biophys.
Biwhem. Biophvs.

ReY. Commun,
Biochem. 1.
Biwhem. Sot. Trans.
Biwhemistryfl S
Biochim. Bi(,phys Acla
Biochimie
Bioinorg. Chem.
Biokhirnlya

Bioorg. Chem.
Bioorg. Khim.
Can. 1. Biochem
Chem. Phys. Lipids
Eur. 1. Biochem.
FEBS Lett.
H-S. Z. Physiol. Chem.
Indian 1. Biochem.

Biophys.
Int. 1. Biochem.
Int. I. Pept. Prot. Res.
[[al. 1. Biochem.
1. Biochem. -Tc>ky<)
1. Biol. Chcm.

!, Cyclic Nucl. Res.
1, Lipid Res.
1. Mol. Biol.
Lipids
Mol. Cell. Biochem.
Nucleic Acids Res.
Physiol. Chem, Phys.
PosIepy Biochem.
Prep. Bicxhem.
Rev. R<mm. Biochim,
Seikagaku
[Ikr, Biokhim. Zh.

AVG. B1OCHEM. INL.
AVG. 5(’1 INL.

9.6
22.2
11.9
24.3

12.1

17.9
—

26.7
18.8
26.2

18.8

24.3
23.8
26.7
11.8
12.9
17.5

43.()
18.()
28.4

—

2-I.Y
23,2
l~. J
18.5

—

#4.1
—

]5.0

49,3
13,2

21.2
12.(1

1969 1970 ,97, [9-2

17.() 14.4 5.6 15.9

20.8 20.4 20.5 1~.tl

12.9 12.() 13.2 13.9
23,5 24.1 2>. I 20.2

13.2 [.3.2 13.7 14.4

17. s 17.6 16.5 15.4

— —

26.3 27.6 27.3 2U.”
19.9 19.” 21.7 ~~,~

194 21.() 21.6 23.8
—. 20.3 21.5

17.3 lb.8 1-.4 16.8
—— 25. ? 18.9
—

20.9 ~2,5 22,2 22.J
~~,z J2, ~ l? 9 18..1
2-I.3 ~~,~ 2(1 4 ~7,1

12.7 12.h 14.1 I.1..t
13.() 1().tl 18.6 9.5
17.4 15.3 2(1.() IT I

— 20.6 20.1 24.2
24,8 20.2 26.3 31.4
49.3 20.2 20.8 208
19.J 20.5 Ifi,l 20.5
29. () 27,5 29.4 2Y 1)

— —

22.3 25.2 20.8 25.9

24.2 24.0 2t).() 2b. ()
[6.7 20.tl 21.() 20.5
21.2 17.5 17,5 19.1)

— —

23,3 18.9 18, s 20.()
76.3 /!4).3 74.2 98. J

— — 17.8 Ib.1
10.1 16.1 17.2 lh.8
41.7 37,3 51.4 20. h

Ib. s 2.3,4 20. I 19.()

21.-’ 21.0 22.3 21. ”
11.6 11.6 12.1 [2.4

19”3 19“4

5,4 18.2
215 21.9
13,5 1.1.5
~y - M I

14.9 ].5.2

26.() 25,9

10.3 11.h
28.4 29.8
24.4 25. I

2.3.3 24.8
21.9 20.8
17.1 18.2
3,3,4 32.()

—

23.() 24. ”
24.9 23.1
26.5 ~7,~

15.7 17.()

8.8 10.9

lh.2 19.3

24.4 2 I .()
25.6 25.4
19.8 12.8

19.3 ?1.1
29..1 .3.7

—

25.8 24.6
2-.() M.?
18.2 24.3
45. - JJ.5

20, I
1X.3 18.7
98.() 89.2
15.5 ,77

17.1 IT8
40.4 59.2

19.4 17..3

22.8 23.9

12.tl 13.1

19-5 19”() 19””

1(>.4 2.(, 19. [
21.2 24.4 ?l. [
15.8 14.” Ih..l
2~ () ?q i .U) I

15< lb () [(l 5

2h.9 26.4 X.9
100 1(1..1 11.2
.U),tl .71.H 31.9
268 ~-, , x>,”
24. J 25.9 2(19
25. tl 2.1.I 20.8
,7 ~ ltt.~ 21. Y
23.9 ?8 I X).()

15.4 20,- 185
24.8 24.4 2“. J
19.2 23.4 23.()
28.5 28.5 28. -
1~.() Itl. s lh.7
12.2 91 h.9
19.() h 9 5.5

~7.2 24.9 26.0
20. I 25,2 24.6

J.J 17.() N.J
21.1 19.5 22,tl
30.9 31.7 30.4
25.3 2!5.5 25,9
19,3 ?4.8 28,3
MY X).3 34).J
19.2 1~, J 21.1
38, t) 4] 5 JJ. I
19.h 215 2J.tI
lT.& 18.4 22.()
99.1 89.8 I 18.8
14.7 20. ti 15,9
15.4 169 lt).9
H4.T 489 29.8
~~,~ 18.6 18.5

24. I 23.6 23.4
13.3 lJ. ” 13.5
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