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We’ve published many studies of jour-
nal citation patterns covering various
fields of science, social sciences, and
arts and humanities. Recently, we pre-
sented data on journals in entomology, 1
anthropology, z and earth sciences.s I’ve
often commented on different aspects of
the chemical literature, since lS1{Opub-
lishes Current A Mructs of Chemistry
and Index C’hemicusm (CA C&IP ).4 In
earlier studies, we looked at citation pat-
terns in individual journals, such as Jour-
na[ of the American Chemical Society,

Biochemistry, and Journal of Chemical
Physics, for example ,s~ rather than
groups of journals. This study of analyti-
cal chemistry journals is the first time
we’ve done the type of in-depth analysis
where we treat the “core” journals in a
unified manner. In the near future, we’ll
do the same type of analysis for physical
chemistry as well as astrosciences.

This study coincides with the centen-
nial of the Association of Official Ana-
lytical Chemists (AOAC), The AOAC
has scheduled a spring workshop to be
held in Philadelphia from April 30 to
May 2. Among the topics to be discussed
at this meeting are: immunoligand,
chromatographic, and instrumental
techniques; drug delivery systems; drug
metabolism: genetic toxicology; envi-
ronmental contamination; robotics in
laboratory automation; forensic sci-
ence; and adulteration and food anal-
ysis. The last topic is especially relevant
in light of the current controversy sur-
rounding grains treated with ethylene di-
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bromide (EDB), a cancer-causing agent.
For more information on the AOAC
spring workshop, contact the program
chairman, Walter Fiddler, US Depart-
ment of Agriculture, 600 East Mermaid
Lane, Philadelphia, Pennsylvania 191 18;
telephone: (215) 233-6502.

Analytical chemistry deals with the
characterization and measurement of
the composition of matter in solid, liq-
uid, or gaseous form. One of the earliest
applications of analytical chemistry was
to determine the purity of gold and silver
samples. Crude analytical methods have
been traced back to ancient Babylonian
times—as early as 2600 BC. More so-
phisticated methods, including titration,
flame tests, bead tests, etc., were devel-
oped in Britain, France, and Germany in
the seventeenth through nineteenth cen-
turies. The methods were used to ana-
lyze a wide variety of elements, metals,
alloys, and compounds.T

In the US, analytical chemistry devel-
oped in the late nineteenth century,
when c heroical fertilizers were first in-
troduced. Certain states passed laws re-
quiring manufacturers to provide labels
showing the amounts of nitrogen, pot-
ash, and phosphorus in their fertilizers.
The AOAC, then known as the Associa-
tion of Official Agricu[turaI Chemists,
was established in 1884 to standardize
the methods of chemical fertilizer analy-
ses. Harvey Wiley, one of the founders
of AOAC, was also a central figure in the
passage of the Pure Food and Drug Act
of 1906. One of its main objectives was
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to combat the adulteration or con-
tamination of food and drugs.g

So analytical chemistry has a long and
international history. This is reflected in
the list of 28 analytical chemistry jour-
nals indexed in Science Citation Indexm

(SCF ) that are included in this study
(see Table 1). Nine of these “core” jour-
nals are published in the US. The Feder-
al Republic of Germany, the Nether-
lands, Switzerland, and the UK each
publish three of the journals listed.
Spain accounts for two journals, while
Austria, France, Japan, Poland, and the
USSR each publish one of the core jour-
nals. Journal of Analytical Chemistry of

the USSR is a cover-to-cover translation
of Zhurnal Analiticheskoi Khimii.

Table 1 also shows the year each jour-
nal began publication. Several existed
before the dates shown but under differ-
ent titles, or as parts of a larger journal
that subsequently split into separate sec-
tions. For example, the Journal of the
Association of Official Agricultural

Chemi.rts began publication in 1915 but
changed its name to .lourna[ of the Asso-

ciation of Official A nalytical Chemists in
1966. In this study, journals that
changed names or split are combined
under the current title.

As in previous studies, we’ll consider
the core journals analyzed here as if they
were a single “Macro Journal of Analyti-
cal Chemistry. ” We’ll examine what this
macro journal cites and, in turn, what
cites it. Data are taken from the 1982
Journal Citation Reportsm (JCR’” ),

which is volume 14 of SC1. Incidentally,
thk volume can be purchased separate-
ly.

The 28 core analytical chemistry jour-
nals published 6,000 articles in 1982.
This represents 1.6 percent of the
38Q,000 research articles included in the
1982 JCR. The core journals cited about
115,600 references that year, or 1.5 per-
cent of the eight million references pro-
cessed in JCR. Thus, the average analyti-
cal chemistry article cited about 19

rable I: Core analytical chemistry journals indexed
by SCP and the year each began publication.

Afinidad-1924
Anales de Quimica Serie B—Quimica Inorganic

y Quimica Analytica—1980
Analusis—1972
Analyst— 1877
Analytica Chmica Acts—1947
Analytical Chemistry-1947
Analytical Letters Parts A & B—1%7
Burrseki Kagaku—1952
Ch.mia Analityczna-1956
Chromatographia-1968
CRC Critical Reviews in Analytical

Chemistry-1970
Fresenius Zeitscbrift fur Analytische

Chemie—1947
International Journal of Environmental Analytical

Chemistry-1 971
Journal of Analytical Chemistry of the

USSR—1952
Journal of Chromatographic Science-1%9
Journal of Chromatography-19S8
Journal of Electroanalytical Chemistry and

Interracial Electrochemistry-1 %7
Journal of High Resolution Chromatography &

Chromatography Communications—1978
Journal of Liquid Chromatography—1978
Journal of Radioanalytical Chemistry-1 96S
Journal of the Association of Official Analytical

Chemists-1966
Mlcrochemical Journal— 19s7
Mikmchimica Acts—1966
Radiochemical and Radioanalytical Letters—1969
Separation and Purification Methods—1 972
Separation Science and Technology—1978
Talanta—1958
TRAC-Trends in Analytical Chemistry— 1981

references, as compared to 21 for the
average JCR article.

Articles in the core received nearly
82, CJfI0citations in 1982—about one per-
cent of the total processed in JCR. Just
two core journals account for 52 percent
of these citations—A na[ytical Chemistry
(23,500) and Journa[ of Chromatography
(18,300). The same two journals also ac-
count for 36 percent of alf papers pub-
lished by the core group in 1982. The
analytical chemistry journals dramati-
cally demonstrate the “concentration ef-
fect” that applies to the scientific litera-
ture in general-a small number of jour-
nals accounts for the majority of cita-
tions and published articles.g
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Table 2 shows the 50 journals most
frequently cited by the core analytical
chemistry journals in 1982. They are
ranked by the number of core citations
they received (column A). Also shown
are the number of citations from all jour-
nals (column B), each journal’s self-cita-
tions (column C), impact factor (column
G), immediacy index (column H), and
the number of source items each journal

published in 1982 (column I). Impact in-
dicates how often articles published in
the previous two years were cited in the
year studied. Immediacy measures the
impact of a journal’s articles in the same
year they were published.

The 50 journals in Table 2 received
about 57,200 citations from the core
analytical chemistry journals. This rep-
resents 50 percent of all references cited

Table 27 The 50 journals most cited by core analytical chemistry journals in 1982, An asterisk indicates a core journal,
A = citations received from core joumak. B = citations received from all journals. C= self-citations, D= percent of cita-
tions from aff joumak that arc core journal citations (AI B). E = percent of citations from aff journals that are self-citations

(self-cited rate. C/B). F = oercent of core citations tha( are self-citations (C/A). G = imwact factor, H = immediacv index,
I= 1982 source items. “

“Anal. Chem.
“J. Chromatogr.
“Anal. Chim. Acts
“J. Elect roanal. Chem. Interfac.

J. Amer. Chem. SOc.
“Frcsmius Z. Anal. Chem.
“TaJanta
“J. Chromatogr. Sci.
“Analyst
“J, Anal. Chem.—USSR
Anal. Biochem,

“J. Assn. Of fic. Anal. Cbem.

“Chromatography
CJin. Chem.

“J. HiSh Res Chromatogr,
“J. Radioanal. Chem.
J. Pbys. Chem.
J. Pharm. Sci.

“Bunseki Kagaku
“Anal. Len. Pts, A & B
“J. Liq. Chromatogr.
J. Biof Chem,
Nature

“Mikrochim. Acts
1. Elect rochem. Sot.
Clin. Chim. Acts
J. Chcm. Phys.
Spectrochim. Ac!a Pt. B—AI, Spec
Science
Appl SPCCIKW

Biochim. Biophys. Acts
J, lnorg. Nucl. Chem.
Electrochim. Acts
Amer. Lab,
J. Agr. Food Chem.
Bull. Chem, Sot. Jpn.
Biochem. J.

Nucl. Instrum. Method. Phys. Res.
Envilon. Sci. TechnoJ.

“Radiochem. Radioanrd. Lett.
Biomed, Mass. Spectrom.
Zavod. Lab.

“Separ. Sci. Technol.
Elektrokhimiya
Inorg. Chem,
J. Chem. Sot.
Biochemistry-USA
Collect. Czech. Chem. Commun.

“Chcm, Anal.
Surface Sci.

A B

10,243 23,406
9833 18,259
3874 6667
2612 6557
2296 111,901
lb.lt 3048

1625 2784
1588 2469
1468 2970
1216 1995
1157 22,737
1081 2665
IOU8 1410
956 10,120

824 995

821 1412
813 22,314
719 7201

670 985
612 1248
6Q7 1026

573 131,922
533 110,923
526 872
521 10,4OI
504 8973

502 71,173
496 I 166
495 70,867
49 I 1693
467 11,656
427 6102
423 2969
403 6X3
403 5385
387 10,452

365 35,440
365 8035
353 3345

348 749

344 I 2s0
332 970
310 563
308 1784
242 22,487
283 13,236
268 46,682
268 3936

255 449
254 13,318

c

3910
5064
953

1859
—

499

349
156
301
410

—

543

192
—

273
419

—
—

1J9
39

134

—

86
—
—
—
—
—
—
—
—
—
—
—
—

—

—
—

J64
—

—

146
—
—
—
—
—

—
—

D

43.8
53,9
58. I
39.8

2.1
53.8

5s.4
64.3
49.4
61,0

5.J
40.6
7J.5

9.5
82.8
58,1

3,6
10,0
68.0
49.0
59.2

.4

.5
60.3

5.0
5.6

,7

42,5
.7

29.0
.7

7.0

14.3
64,0

7.5

3.7
I .0
4,5

10.6

46.5
27.5
34,2
55.1
17.3

1,3
2.1

.6
6,8

56.8
1.9

E

16.7
27.7
14.3
2s.4

—

16.4
12,5
6.3

10,1
20.6

—

20,4

J3.6
—

27,4
29.7

—
—

12.1
3. I

13.1
—
—

9,9
—
—
—

—
—
—
—
—
—

—
—
—

—

—
—

22,4
—
—

25,9
—
—
—
—
—

—
—

F

34.2
51.5
24.6
71.2

—

2Q.4

21.5
9,8

20.5
337

—

502
19.1

—

33.1
5J.O

—
—

17.8
6.4

22. I
—

—

J6.4
—
—
—
—
—
—
—
—
—
—
—
—

—

—

48.3
—

—

47.1
—
—
—
—
—
—
—

G

3.71
2.fx3
2.45
2.15
4.72
1.23
1.40
3.43
1.40

.54
2.s8

.84
1.69
3.16

—

.69
2.44
1.16

.54
1.18

I .90

5.87
8.75

,94

1.95
J.78
2.95
2.47
6.81
2.42
2,65

.68
Lf4
1.05
1.20
,94

3.3a
1.17
1.81

.48

2,32
.18
.76

.34
2.90

—

4.50
.59

.32
3.59

H

.59

.45

.25

.45

.90

.32

.18

.25

.(9

.04

.36

.18

.18

.69
—

.15

.57

.25
,10
.15

.15
1.18
2.10

.11

.33

.27

.63

.22
1.73

.24

.48
—

.20

.09

.34

.27

.69

.35

.32

.J3

.36

.02

.36

.18
,56
—

86

.32
—

.65

1

691
1454
430
371

1835
267
2J8

99

229
222
572

2443

206
409

—

232
898
349

265
134
1s8

2380
1362

lco
602
379

1714

96
98a
140

2213
—

256
[43

320
912

79 I

1058
213

207
92

163

88
208
888

—

I045
366

538
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by the core in 1982. Twenty of these
journals are themselves members of the
core group. They are indicated by aster-
isks. Fifty-one percent of the citations
these 20 journals received in 1982 came
from the core journals. Journal of High
Resolution Chromatography & Chroma-
tography Communications is the core
journal with the highest percentage of its
overall citations from core journals-83
percent of the 995 citations it received in
1982.

Analytical Chemistry has the highest
impact of the 28 core journals-3.7.
Journal of Chromatographic Science fol-
lows at 3.4, followed by Analytica Chim -

ica A eta (2.5), and Journal of Electro-
analytical Chemistry and Interracial
Electrochemistry (2.2). CRC Critical Re-
views in Analytical Chemistry (2.0) does
not appear in Table 2. It was cited only
91 times by the core group in 1982. This
is 163 short of the 254 cutoff.

Impact is determined by dividing the
number of 1982 citations to a journal’s
1980 and 1981 articles by the combined
number of articles it published in those
two years. We are aware that the way
impact is calculated may be biased in
favor of “fast moving” fields, such as bio-
chemistry or molecular biology. Papers
in some fields are cited very soon after
publication, but the same may not be
true of other fields, such as mathematics
or geosciences. That is, the “peak” cita-
tion year may be later than the two-year
base used in this study.

The JCR reports data on a joumaf’s
“half-life,” which indicates the median
age for a given field’s cited and citing lit-
erature. Table 3 shows half-lives for the
core analytical chemistry journals. Col-
umn A gives each journal’s cited half-
Iife—that is, the median age of articles
from each journal which were cited in
1982. For example, Afinidad’s cited half-
life is 3.1 years. Thus, half of the cita-
tions this journal received in 1982 were
to articles it published over the past
three years, from 1980 to 1982. One has

rablc 3:1982 SCIS old and mti.,q half -liws of core analytt-
..1 chemistry journals. lmmmls with m, liming either
recei$ed less thun I(X) citations i. 1982, m ga, e out Iesy

!han I(X) citation, in 19W A = cited half-life B=citin,q

half-lift C- core a.alylxcal chemistry )ournal

A B c
.3 I > IO (1 Afmtdwf
— >100 An. CJuim B—1.org Anal

3 R h.- Am+l. sis

8.2 8.2 Analyw
5.() 5,6 Anal Chim Act.

“.b 2,8 Anal. (“hem
5,1 h 4 Anal. Lctt l>!s. A & B
54 7,3 B.nscki Kagaku
(, 9 — Chenl Am]
.5,(I 5 2 Chr<,matc, graphi.

4,3 6 () CRC Gil UC, Anal, Chem.
53 5.” Frcwniu\ z Anal Chem.
,1 1 54 [n! J fh, mon Anal (’hcm
“ [1 “.< 1 AII.11 Che”].—~l SSR
4.3 5.(1 J Chrmn~!, )gr

5.2 5.8 J (’hr,,n,at,,gr SC,
s..? - 3 J l:lwtr, renal Chern I“Ic,[, c.
— — J H]gh Rm Chronmk,g~

2.6 45 J L,q. Chr<,mat<,gr
50 83 J Jladmanal. Chem
“1 5 8 J A.$11 off[(” AnaJ Chem
45 9 h M)<r<xht!n) J
(? h >10 (1 MAr<xhm> Ac(a
45 t! 1, Rad!ovhem Radimanal Lctt.
— 5 t, %pa, Vunf hkthod

4V 8.? Separ 5., rcchnol
‘T.? 8.1 Talan!.i
— — TRAC— rrrncf Anal. Chem

to be careful in interpreting half-life.
Many journals are now much larger than
they were even a decade ago.

Citing half-life, shown in column B in
Table 3, indicates the age of the litera-
ture that each journal cites. Again, cit-
ing half-life is the median age of the liter-
ature cited by a journal. A figure greater
than ten means that more than 50 per-
cent of a journal’s 1982 references cited
articles published before 1973, as is the
case with Afinidad. Analytical Chemis-
try has the shortest citing half-life of all
the core journals. Half of its 1982 refer-
ences were to articles published between
1980 and 1982.

Analytical Chemistry ranks first in im-
mediacy, at ,59, as well as in impact, Im-
mediacy is calculated by dividing the
number of citations a journal’s 19.!32arti-
cles received by the number of articles
published in 1982. The Journal of Chro-
matography (.45) and Journal of Electro -

analytical Chemislry and Interracial
Electrochemistry ( .45) are followed by
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Table 4t The 50 journals which most frequently cited core amdytical chemistry journals in 1982, An asterisk indicates a core

joumd, A = citations to core journals. B = citations to all journals. C = self-citations. D= percent of total citations thtd are
core journal cifalmns (A/B) E=perc.ent of total citations that are self-citations (self -cit;rt# rate, Cl B), F= Percent of cita-

tions to core jo”mals that are self-citations (C/A), G =impac[ factor, H=immediacy index. I= 19fi2 source items.

“Anal. Chem.
“J. Chromatogr,
“ Anal. Chim. Acts
“J. Elec[ roanal, Chem. Jnterfac.
“Talanta
‘Chromatographia
“Frese” ius Z. AA. Chem,
“Analyst
‘J, Liq. Chromatogr.
“Bunseki Kagak”
‘J. High Res, Chromalogr.

“J. Assn. Offic. Anal. Chem.
“J. Radioamd, Chem.
“J. Chmmatogr. Sci.
Chem. Lisiy

“CRC Crit. Re,, Anal. Chem.
Amt. Bmcbern
Electmchim. Acts
Prog. Anal. Amm Spectrosc

“J. Anal, Chem.—[lSSR
J. Amer. Chem. Sot.
Pure Appl. Chem,

“Anal, Lelt Pt. A & PI B
“Anal.sis

Clin, Chcm.
J. Elecmochem. SOc.

“Mikrochlm. Acts
Appf Spectrosc.

Spectrochim. Acts Pi B—At sp,c
Bull Chem. Sot, Jpn.
J. Phann SCI.
Biochim. Biophys. Acts

“Radio.hem. Radioanal. LetI
.Separ. Sci Technol.
J. Water Poll”t. Contr Fed
J. Biol. Chem.

“M]crochem. J.
Int, J, Mass !ipectrom. lon Ph,vs.
J. Agr, Fcmd Chmn
En*wm SCI. Techno[.
Collect, Czech. Chcm. Commun.
JwMg, Chern

J. Phys. Chem.
ACS Symp. S,,,
J fndizm Chem, Sot.
Bmmed, Mass Spec(rom.

“In!. J. Environ. Amil. Chem,
Bull. Sot. Chitn Fr.
Jnd,an J, Chem. Sect. A
Jnd, Lab,—Engl. Tr,

A B

9113 27,(836
8381 24,013
3387 8C4K2
227ft 7968

1923 4589

I656 3123
153. 4254
1395 3289

1393 3466
J062 212”
948 198-

936 269”
899 4020
7ST [(01
724 4122
tw 2012
6“2 10,98”
64 I 5102
585 1653
5.9 2976

568 56,6.4
563 7906
544 [814
530 I 374

478 9403
436 I I ,564
422 111’7

419 2182
401 1815

395 15,759
374 669 I

368 68,118
356 2[20
355 1659
348 8448
347 7q,759

337 91K
329 30Th
325 5410
324 5089

299 63”2

28” 25,350
284 2H,408
27q 16,45-
273 5716

272 I9tJ4

267 989
262 3895
26 I 4917
232 1945

c

3910
5064

953
1859
349
192
499
301
I34
I 19

2“3
543

41q
1S6
—

3
—
—
—

410
—
—

3’4
4“
—
—

86
—
—

—
—
—

164
I46
—
—

84
—
—
—
—
—
—
—
—
—

19
—
—
—

D

33,7
34,9
41,9
28.6
41,9

53.0
36.1
42.4
40,2
49.9
47.7
34.7
22,4
46.”
17.6
34.6

6.1
12.6
35.4
19.5

I .0
7,{

200
386

5.1

3,8
3T8
19.2

22.1
2.5
s.6

5.

Jh.8
2J.4

4. I
.4

36.7
10,7
6.0

64
4,7

1.1
1.0
l.~
4,8

!4,3

27.0
h.n
5,3

11.9

E

14.5
21 I
11.8
23.3

7.6

6.2
(1,7
9.2

39
5,6

13.7
20. J
10.4
9.6
—

.2
—
—
—

13.8
—
—

2.f
3.4
—

—
7,.
—
.
—

—
—

7.9
88
—
—

9.2
—
—
—
—
—
—

—
—
—

J .9
—
—
—

F

42,9
604
28.1
81,6
18.2
11.6
32.5
21.6

9,6

112
28.8
58.0
46.6
20.6

—

.4
—
—
—

70.8
—
—

7.2
8.9
—

—

204
—
—
—
—
—

47,2
4!. [

—
—

24.9
—
—
—
—
—
—
—
—
—

7,1
—
—
—

G

3,”1
2cn3
2.45
2.15
1.40
1.69
1,23
1.40
I .90
.54
—

.84

.69
3.43

,41
2,03
2.88
I,J4

—

,54

4.72
2.03
1.18

.54
3.lh

I .9s
.94

2,42
2.47

.W
1.16

2.65
.48
.76
,8’4

5,87

.83
I.HI
1.20
1.81

.59

2,90

2.44
.56
,27

2.32

1.27
.54
.38
.01

H

.59
,45

.25

.45

.18

.18

.32

.19

.15

,10
—

.J8

.15

.25

.10

.25

.36

.20
—

.04
,90
.45
.15
.18
,69

.33
II

.24

.22
,27

.25

.48

.13

.36

.[6
1.18
.11
.39
.34
.32
.32
,56
.57

,14
.03

.36

.12

.13

.06

.03

I

691
1454
4X!
371

2[8
2C6
267
229
188
265

—

240
232

99
80

8
572

256
—

222
I 835

18+?
134
73

408
602
Im
140
96

912
349

2213
207

Sa
178

2.380
79

Ill
320
213
366
884

898
616
384

92

57
132
354
163

Sepam tion Science and Technology
(.36), Fresenius Zeitschnft fiir Ana-
Iytische Chemie (.32), and Analytica

Chimica Acts, CRC Critical Reviews in
Analytical Chemistry, and Journal of

Chromatographic Science, each with an
immediacy of .25.

Table 4 lists the 50 journals that most
frequently cited the core analytical
chemistry journals in 1982. These 50

represent just two percent of the 2,200
journals that cited the core that year.
Yet they account for 62 percent of the
82,000 citations received by the core in
1982.

Twenty-three of the journals in Table
4 are core journals. Again, they are indi-
cated by asterisks. Of the 113,000 refer-
ences these 23 journals cited in 1982, 35
percent were to the core group. Chro-
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matographia has the highest percentage
of its references to the core group. Of
the 3,100 references cited in its 1982 ar-
ticles, 53 percent were to the core jour-
nals. The 27 non-core journals in Table 4
cited 400,000 references in 1982, and on-
ly three percent of these were to the core
journals.

Another important factor in journal
analyses is the number of “superstar” ar-
ticles they publish. The 62 most-cited ar-
ticles from the core analytical chemistry
journals are listed in Table 5 in alphabet-
ical order by first author. Also shown are
the number of citations each received
from 1961 through 1982 in SCI. We were
also able to add citations from 1955

through 1960 to papers published in 1960
and earlier, shown in parentheses.

Table 5 includes only those 62 articles
cited 300 times or more. Six of the 28
core journals met or exceeded this
threshold. Analytical Chemistry domi-
nates the list, accounting for 48 papers.
Analyst and Journal of Chromatography

each published five of the most-cited
papers, the Journal of the Association of
Official Analytical Chemists published
two, and Analytica Chimica Acts and
Fresenius Zeitschrift fiir A nal,ytische
Chemie each account for one paper.

The most-cited paper, by D.H. Spack-
man, W.H. Stein, and S. Moore, Rocke-
feller Institute for Medical Research,

Table S: The 62 mmt-cmd arucle~ from thr core analyucal chemistry journals cited 3(1) or more times, lqhl-lqU! .5CI’ m
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29:1193-6, 19S7.

Bergman I & Loxley R. TW<I )mprosed and slmphf ied melhods for the ,pectr<,ph,,!<,mclv)c de[erminalion
of hydmxy proline. Anal Chtwn 351%!-5, 1%3.

Bmno G A & Chrfstfnn J E. Determination <,f carbm-14 m aqueous hlcarbona!e wd. tiom by Iiqutd
winti)k+ti<m counting technique~, An.! [hem 33:121 h-8, 1961

Chen P S, Torlb.r8 T Y & W’amer H. M]cr<nktcrmination d ph<,$ph<ww A ntil Chem 28 1“ih-f, 1956.
CffonelH 1 A & Smith F. L)etection of gl]c,, sides and other carhohydmle compound, on paper

chromatograms Anal Chem 26:1132-4 1%4,
Currie L A. Ltmlts for quahlatl.e detcc!i<m and quanl!tah, e d.termimtion. Anal Chem 4(1:W.93. 1968
flbon J S & Llpkfn D. Speclrc,ph<,t<~ nletrtc deterrninatio” of w.mal glycoi. AIIO/ Chem 2h 1092.3, !954,
Dubok M. Gffk$ K A, Hamilton J K, Rebers P A & Smith F, Cokmmctric method for determma!mn

of sugars a“d related substances, ,4rIa/ [hem 2K:350-f L 1956
Gelotte B. Sludies on gel filtration w,rplion propertws of the hed material %phadex J (’hrom.tqr

3330-42, i964).
Gordon H T, Thor.bwE W & Wwum L X. Kapld paper chrmnalographv of carhohycfratm and rclate<l

compomds Anal Chmn 28 fM%55, lq5h
Grsn G, IJelermination of the eq”i, alcnce point in potentiomdr, c htra( ton, Pm [1 .4na/\ TI

~~()()1.”1, 1%2,

Hamilton P B. Ion exchange chromatography of amino ac]d,. And Ch@m .3S205f-b.1, 1963.
Hatch W R & Ott W L. L)etermlna!mn of sub-microgram quamitics of mercury by atom,c abwmpti,m

spectrophotomehy. Anal Chem 4(1:2085-7, i968.
Ilerbcrg R 1. Deter mmamm of carfmn. 14 and tritium in blood and other wh{de ti,wc,

AmI/ Chem 3242-h, l%f)
Huang T C, Chen C P, Weller V & Rafter) A. A stahk reagcmt for Ihe Lmhennan”-

Burchard rescl ion ,4 ./,/. Cltem 3.1:1405-”, 1%1.
Hubman T H J & Doty A M. Studws on the heterogeneity of hemogfohln. IX The use of wis-

(hydrc)xymelhyl lamin<,methanc-HCl huffws i“ lhe .mion-exchange chrmnak,gmphy of henjogl<, hi”,.
J Chromzmgr. 19 IW-9, 1’465,

H.tcMson W C & Munro H N. The determination O( nucleic amdv m hiologtcal matcrud-a re,m~.
Anal).v 8h:7h8 -813, 1%1

Ielfay H & Alvarez L Liquid wintillatmn counting of carbm-14. Awl. L’hem 33 b12.5. 19fIl.
Iobnson C M & Nishka H. Microe\tima( ion of sulfur m plant mawr!als, $oil., am! )rrigati<m wa!er,.

An./ Chtvn 247.16-42, I’4S2.

Kkdnger H E. Reaction kinrfics in differential thermal analysis. Anal Chem 29 1702-h, IW-
Lang C A. Simple mmmlelermmal!on of Kieldahl nmogen ln hmlog!cal matenah ,4”.! (’her.

Xlfh92 -4, 1958,

Laurent T C & Kfflander 1. A theorv of eel filtration and its exutmmental ,crtf!catmn
J <’hrr,mato#r 14,31 ”-30, lW14. “

—

92



Cffattons
1961-1982

341

1394 (115)
313 (221

956

625

495 ( 130J

I 149 (2)
32” (1)

319 [0)

1896 ([251

~-lz

1085

327 !“1
316

1210
540 (1)

I360

4% (Ml

305 (151
5q9 (K’)

338

303 (36)

888

h9h

812 Ill

~7J (501

8813 (1(X)1

408 (39)
994 (61)

359

678 (24)

Mll (136)
hso

47h

34)3
.349

1193

.3n2

1044 (Ifx))

Bibliogmphk Dma

Lfndeman L P & Adams J Q. Carbon-13 nuclew magnetic resonance spectrometry.

Anal Cht-m 43:1245-52, 1971.
Marfin J B & DoIy D M. Determination of inorganic phosphate. Anal Chem 21:965-7, 1949.
McCrcady R M, Guggolz 1, Silvkm V & Owens H S. Determinauo” of starch and amylow i“ vegetables.

,4no/ Chem 22:1156-8. 1950.
Metcalf. L D & Schmitz A A. The rapid preparation of fatty acid esters for gas chromatographic

analysis. An./. Chem 33:363-4, 1961.
Metcslfe L D, Scbmltz A A & Pelka I R. Letter to edi(or, (Rapid preparation of fatty acid esters from

lipids for gas chr<>ma!ographic analysis, ) AmI/ Chem 25:5[4-5, 1966.

Mffkr F A & Wilkins C H. Infrared spectra and characteristic frequencies of inorganic iom
Anal Chem 24:1253-94, 19S2,

Mffler G L. Protein determination for large numbers of sompks. Anal Chem 31:964, 1959.
Mffler G L, (se of dinitrmalicylic acid reagenf for determination of reducing sugar.

An.] Chem 31426-8. [9$9.
Mlwa T K, Mfkokjczak K L, Earfe F R & Wollf 1 A. Gas chromatography characterization of fatty

acids. Anal [’hem 32 1739-42, 19fi.
Moore S, Spackman D II & Stein W H. Chromatography of amin<, ac]ds on sulfonaled polystyrene

resins. Anal Ckem 30: 118S-90, 1%8.
Munro H N & Fleck A, Recent detelopmcnts in [he measurement of nucleic acids in biological

materials. Anol,wr Yl ‘78-88, 1966
Murphj J & Rfky J P. A modified single solution method for the determination of phosphate in natural

w,at.em Anal Chtm Ada 2731-6, 19f12,

Nelsen F M & Eggertsen F T. Determination of wrface area. And Chem 30:138~-90, 1958.
Nkholson R S. Theory and application of cyclic %cdtamme!ry for measurement of electrode

reaclmn kinetics, And Chern 3“ 1351.$, 1965.

Nkhokon R S & Shafn 1. Theory of stationary electrode polarogmphy. Anal. Chem 36:706.23, 1964
Parker C A & Rees M’ T. Correction of fluorescence ?pectra and measurement of fluorescence quantum

efficiency. A mJIJrI N558ViKl, 19h0.
Pattemorn M S & Greene R C. Measurement of law energy beta-emitters in aqueous solutlon by liquid

~cinldlation counting of emulsmns Ad Chem 37:8 S4.”, 1965.
Parson S, Stern S & McG.vack T H. A rapid, accurate method for the determination of Icdal

chdmtem[ in serum. Anal Chem 25. N13-4, 1953.
Petemon E A & Sober H A. Variable gmfiant dmice for chromatography. Anal Chem. 31857-62, 1959.
Peterson R E. Ksrrer A & Guerra S L. Evaluation of Silber-Por!er procedure for determination of plasma

hydrocortisone. Anal Chcm 29144-9, 195”.
Randemth K & Randerath E. Io.-exchangc chromatography of nuckotide~ on poly-(ethykneiminel-

cell.lme thin layers J ChronmloRr Ih I I I-25, 1%4.
Saltzman B E. Colorimelric micrwfetermination of nitrogen dioxide in the atmosphere. Anal Chem

2tI:1949.55, 1954

Sav{tzky A & Golaj M 1 E. Smoothing and d] fferenllation of data by slmplif)ed least squares procedures.
And Chem 361h2”-39, 1964.

!iswardeker J S. Sloneker J H & Jean.. A. Letter to editor. (Qua. titativc determimtim of monos.ac-
chandes a? Iheir aldilol acetaw h? gas liquid chromatography. ) Anal Ch.m 3~. lh02-4. 19fi5.

Scfdenk H & Gellerm.n 1 L. E~k+ficatmn of fattv amds with dmzomcthanc cm a small scale.
Anal Chem. 321412-4, 1%0.

Scott T A & Melvin E f{, Determination of dextran wtth anthrone. And Chem 231656-61, 1953.

%ackman D H. Stein W H & Moore S. Automatic recording ammratu$ for usc i. the chromatography. .
“of amino acids. And Ch@m 30 1190-206, 1’?S8.

Spks J R & Chambers f) C. Chemical determination of tryptopban. Anal. Chem 20:M-9, 1948
SpJes J R & Chambers D C. Chemical determination of tryptophan in proteins.

Anal Chem 21:1249-66, 1949,

Stnhl E & KAtenbach U. D.nnscbicht-Chromal”graphie. VI. Mitteilung. Spurenanalyse ,on
Zuckergemischen auf Kiewlgur G-Schichten. (Thin-1ayer chromatography. VI. Trace analysis of sugar
mixtwcs on Kiewlgur G layers. ) J Chromologr 5:351-5, 1961.

Stoffel W, Chu F & Ahrmu E II. Analystis of long-chain fatly acids by gas-liquid chromatography
And Chem 31 :.?0”-8, 1959.

Toennles G & Kolb J J. Technique, and reagents for paper chromatography. Anal Chem. 23.823-6, 1951.
Van Scmst P J. [k c>fdetergents in the analysis of fibrws feeds, 11. A rapid method for the determination

of fiber and Iignin. J A r.rn O!ftc ART Chem 46829-35. 1963.
Van Soest P J & Wine R H. llse of detergents m the analysis of fibrous feeds. IV. Determination

cd plant cell-wall constituen t.,J. Asm OffIc. Anal. Chcm W, W-S, 1967
Wafker J L. km specxflc liquid ion exchanger microelectrcties. Artal Chem 43:89 A-91A, 197f.
Werner W, Rey H G & Wkl[nger H. Properties of a new chromogen for the determination of

gfucose in hkmd accord~ng to (he GOD’ POD (glucose oxidawpemxidase) method.
Frereniu.r 7 AMI Chmn 252:224-8, 19”0

Whitaker J R. Determmation of molecular weights of proteins by gel filtration on Sephadex. Anal Chem
35. f%()-3, f963.

Wiflis J B. Determma[ion of calclum and magnesxum in urine by atom]c .hsorp[ion spectrmcopy.
A“ol Chem 3355t#, f961

Yemm E W & Cocking E C. The dewrmination of aminwacids with nmh?drin. An.1.~w W.20’4.13. 1955.

93



New York, was published in Analytica/

Chemistry in 1958. It describes an instru-
ment used to automatically record
results from chromatographic analyses
of amino acids. This paper has been ex-
plicitly cited about 9,000 times.

The second and third most-cited pa-
pers were also published in Analytical

Chemi~try, both in 1956. The paper by

M. Dubois and colleagues, University of
Minnesota, St. Paul, “Calorimetric
method for determination of sugars and
related substances, ” was cited in over
6,100 publications from 1956 through
1982.

The paper by P.S. Chen, T.Y. Tori-
bara, and H. Warner, University of
Rochester School of Medicine and Den-

Table 6: The 2h most-cited arlIcles from Journal of !he A.w<xvolion of O/{!.(. / Anul,wz< d (-h,>m(.,(.r cIteIJ Ml or m<Irc times,
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pap.,, pubh$b~d in lqM) end ~arli~r.
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51 .“4-8, 1968,

Fnzlo T, White R H. JJuwdd L R & Howard 1 W. Food addm, e.. N!trc,\c?l~yrrc>ild!ne III co<,k.d bacon
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tistry, New York, entitled “Microdeter-
mination of phosphorus, ” was cited
3,850 times from 1956 through 1982.
Chen gave his personal views on the de-
velopment of this paper, and suggested
why it is highly cited, in a Citation Clas-

sic’~ commentary published in Current
Contents” (CC”). 10 Authors of twelve
other papers in Table 5 also contributed
Citation Classic commentaries. 11-22

Editors should keep in mind that com-
plete lists of the most-cited articles from
any journal can be obtained through the
1S1 Search Service. In honor of AOAC’S
centennial celebration, we’ve prepared a
list of highly cited articles originally pub-
lished in the Journal of the Association

of Official Analytical Chemists. Table 6
lists 26 articles cited 80 or more times.
This journal also published 14 articles
cited between 70 and 79 times, eight
cited from 60 to 69 times, and 14 cited 50
to 59 times.

The most-cited article in Table 6 is by
P.J. Van Soest, US Department of Agri-
culture, Beltsville, Maryland. It is the
second part of a four-part paper entitled
“Use of detergents in the analysis of
fibrous feeds.” Parts one and two were
published in 1963, part three in 1965,
and part four in 1967. Taken together,
this four-part article was cited more than
1,300 times. Van Soest commented on
this article in a Citation Classic in 1979.20

Comparing Tables 2 and 4, we see that
19 core analytical chemistry journals ap-
pear in both tables. Seven journals are
among the top ten on both lists. They
are: A na[yst, A nalytica Chimica A eta,
Analytical Chemistry, Fresenius Zeit-
schrift fur Analytische Chemie, Journal

of Chromatography, Journal of E[ectro -
analytical Chemistry and Interracial
Electrochemistry, and Talanta. These
seven journals rank highest in terms of
their references to the core group, and
the number of citations received from
the core. With one exception, these
same journals ranked among the top ten
core journals in impact and immediacy.

bresenius Zeitschr@ ftir A na[ytische
Chemie ranked twelfth on impact at 1.2.

Interested readers should refer to the
excellent studies of the analytical chem-
istry literature by Tibor Braun and Erno
Bujdos6, Hungarian Academy of Sci-
ences.zs-’2S Braun is also managing editor
of Scien to metrics as well as editor of
Journal of Radioanalytical Chemistry.

One study occupied an entire issue of
CRC Critical Reviews in Analytical
Chemistry.zs It is a comprehensive re-
port on the volume and growth of the lit-
erature, its distribution with respect to
countries and languages of publication,
the exchange of information between
analytical chemistry and other fields of
science, etc. The authors also analyzed
the 100 articles most cited from 1961
through 1972 that 1S1 identified in
1974.’2G.ZTAlthough that list was in-
dependent of discipline, they found that
47 percent of the papers were on the sub-
ject of analytical chemistry. They con-
cluded that there was no “better proof
for the.. viability and importance of thk
subject field. ”zs However, it is impor-
tant to note that, while this may be true
for a tiny percentage of the super-cited
papers, the percentage of such
“method” papers would be much smaller
in a longer list of highly cited articles.

In conclusion, we extend congratula-
tions to the AOAC on its 100th anniver-
sary. Its 700 volunteer members around
the world do much to verify industrial
compliance with international regula-
tions and standards. They also help en-
sure the reliability of analytical data re-
ported in the research literature. We
would also like to thank the many jour-
nal editors who refereed this study of
analytical chemistry. In the near future,
we’ll report on journals in physical
chemistry.

*****

My thanks to A bigail W. Gnksom and

Alfred We[ljams-Dorof for their he[p in

the preparation of this essay. 1984 IS I
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