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COLLABORATIVE STUDY OF THIE DETERMINATION OF AMMONIA
AS AN INDEX OF DECOMPOSITION IN CRABMEAT

¢§; Kurt Steinbrecher, Seattle District

The study by Burnett (1) showed that a general correlation
cxlsted between the concentration of ammonia in crabmeat and 1its
-degree of decomposition by organoleptic standards. The method 1is
based on the color formation observed after the reaction of
ammonia, thymol, and alkaline bromine water. The reaction scheme
may be suggested to be analogous to the indophenol mechanism
proposed by Bolleter et al. (2):

CH,
OH
: ~CH - CH
. cH, 3 3
NH,*OBr®—» NH,Br — > Br— N= =0
: o CH,
B CH,
o ' HO
"CH
CH3 CH3 . CHa 3 CH
CH; ~ OH® :
6 (O)-N=( )=0+— Ho N=( )=
CH CH,
CH, e, CH CH, chiy
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Fernandez-Flores and Salwin (3) modified the mechod, applied it to

cod fish, and noted an 8-fold increase in sensitivity. With some
slight modification this method was adapted teo crabmeat and collabora-
tively studied. :

Collaborative Study

Eleven collaborators representing 7 Food and Drug laboratories,
2 Bureau of Commercial Fisheries laboratories, and 1 university
laboratory participated in the study.

The samples were prepared in the following manner: Fresh frozen
Dungencss crab was allowed to thaw in the shell at room temperature.
It was sampled organoleptically from time to time, and meat at a particular
stage of decomposition was removed from the shell, ground 3 times
through a meat grinder with thorough mixing, and frozen for subsequent.
distribution to collaborators. Collaborators were requested to analyze
6 samples:

1. Early Class 1.

JI. Late Class 1.

t)
III. Borderline Classes 1 and 2. -
IV. Middle Class 2.
V. Middle Class 3.
VI. Middle Class 3.
The definition of the classes conforms to the usage of Hillig
et al. (4).
' METHOD -
(Use NHq - free water throughout; ordinary distilled water is
suitable,)
Reagents
(a) Bromine solution.--Dissolve 1.0 ml bromine in 100 ml 0.4N
NaOH (solution is stable 3 days in dark bottle),
(b) Thymol solution.--10% w/v in ethyl alcohol (solution is stable
3 days in dark bottle).
"
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(c) Ammonia standard solution.~-Dissolve 0.314 g NH,Cl, previously
dried 1 hr at 100°9C, in water and dilute to 100 ml. Transfer 1.0 ml
to 100 ml volumetric flask and dilute with water (10 pg NH3/m11

(d) n-Butyl alcohol.

(e) 3N NaOH.

() Phosphotungstic acid.--2.5% w/v aqueous solution.

Procedure

Place 20 g prepared sample in 500 ml conical glass-stoppered
flask. Add 180 ml phosphotungstic acid solution. Shake vigorously
2 min and filter through paper (Whatman No. 1, or equivalent), collecting
filtrate in 250 ml glass-stoppered conical flask, Pipet 1.0 ml
filtrate (representing 0.1 g crabmeat) int01§0 ml glass-stoppered
conical flask. Save remainder of filtrate.™ Add. 1.0 ml phogphotungstic
acid solution to separate flask for blank. ' '

To each flask add 9.0 ml watery then add 2.0 m). thymol solution
and 5.0 ml bromine solution in that order, mixing tloroughly after
4 each addition.. Let stand 10-15 min, Add 1.0 ml 3N NaOH, mix, and
let stand at leagt 20 min. .

Transfer each sclution to separate 125 ml separatory funnel.
Rinse flasks with 10 ml water, adding rinse to proper funnel. Add
30.0 ml n-butyl alcohol and shake vigorously. Discard lower aqueous
phase and drain alcohol into glass-stoppered conical flask through
glass funnel plugged with glass wool and containing ca 45 g anhydrous
sodium sulfate. Measure absorbance of solution at 682 nm in 1 cm
cell with blank in reference cell.

Standard Preparation

" Transfer 0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, and 7.0 ml standard
ammonia solution to separate 50 ml glass-stoppered conical flasks.
Add 1.0 ml phosphotungstic acid solution to each flask. Dilute
contents in each flask to 10 ml with water and proceed with prepara-
tion of standard solution as in procedure, beginning with "then add
2.0 ml thymol solution...". Using portion of 0 standard as blank,
measure absorbance of all 8 standard solutions at 682 nm in 1 cm cell

against blank in reference cell.

11f final absorbance reading is > 1.0 absorbance unit, dilute
filtrate with phosphotungstic acid solution so that 1.0 ml dilute
solution will produce an absorbance reading below this level.

<>
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Resulte and Discussion

To minimize errors resulting from reading concentrations from a
graphic representation of the standard curve, we decided to derive
the equation of the standard curve by the least squares method and
to obtain the concentration values by substituting sample absorbances
in the equation derived. To reduce calculation errors, collaborators
were asked to report absorbance values only for the standards and
absorbance values and dilutions performed for the samples. All
calculations converting shsorbance values to ug NH3/g crabmeat were
performed by the Associate Referee.

It soon became apparent that we would need to be cautious
about evaluating the results and drawing conclusions. A majority of
the collaborators in some way did not follow the inmstructions. In
several cases the method was modified; in others several runs were
reported so that the Associate Referee had to select the data to be
used in the study.

Nevertheless, each set of results was carefully scrutinized and
a series of values fron each collaborator was selectad that was
thought to be representative of the method as it was intended to be
performed. ' &

Table 1 listg the amount of emmonia found in the crabmeat
samples in pg NH3/g crabmeat.

On the basis of the two-tailed ranking test for 1l laboratories
and 6 materials (5), results from Collaborator 8 were eliminated from
further calculations. The means with their standard deviations for
the remaining samples are shown in Table 2.

Certain preliminary conclusions may be drawn from the data
obtained in this study. There appears to be a direct relationship
between the amount of ammonia present in crabmeat and its stage of
decomposition, according to organoleptic criteria. However, the
results do not present as sharp demarcations between classes of
decompositon as might be desired. It can be seen by examining the
data for the ammounia content (Table 2) that values for Early Class 1
and Late Class 1 overlap; in fact, the mean value for Late Class 1
is less than that of Early Class 1, though the standard deviation for
Early Class 1 is greater, indicating a greater scatter of those values.
Borderline Classes 1 and 2 also overlap in wany cases with Early and
Late Class 1, though the average is somewhat higher. On the basis
of mean values, there seems to be a better spread between the value
of ammonia in the samples in Middle Class 2 and those in Borderline
Classes 1 and 2, and also between the values of Middle Class 2 and
Middle Class 3. . ) ' a
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Table 1. Collahorative vresults of ammonia content in 6 samples,
jig NH3/g crabrmeat

Early Late Borderline Middle Middle Middle

Coll. Clu.: 1 Class 1 Clasces 1--2 Class 2 Class 3 Class 3
1 373 342 389 1311 2012 1972
2 485 300 604 513 1730 1665
3 304 286 449 756 1853 1800
4 234 234 346 1271 1185 1862
5 320 306 566 1174 1268 668

6 249 316 277 502 1197 1128 .
7 265 299 367 695 1877 3185
Q g2 634 380 . 742 2278 2521 3385
9 413 33 58l 1237 2684 2819
ld 255 256 347 906 1860 1692
11 370 - 198 334 1330 2470 2390

a
“These results eliminated from further calculations.

Table 3 lists the ranges of values obtained % one standard
deviatien (68% of the population) and * two standard deviations (95%
of the population) of the mean. It can be seen for example, that selecting
the value 600 pg NH3/g crabmeat as the dividing line between definite
decomposition (Class 2) and undecomposed meat (Class 1) would yield
useful results in 68% of the cases, since no undecomposed samples have
values higher than 543 and no decomposed samples have values lower than
636, The more realistic 95% criterion, however, shows overlap, with
some undecomposed meat classed as decomposed and some decomposed
classed as undecomposed. If a limiting value were set at approxi-
mately 800 pg NHg/g crabmeat, it would not include all decomposed samples,
but no good or borderline samples would be rejected.

Most collaborators found some difficulty reproducing the standard

cz curve. The actual values of the absorbances of duplicates varied, as
well as the slopes, both on repetition by the same investigator and

by comparison with other investigators. Variation in replicate sample
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Table 2. Amumonia content of crabmeat according to its stage of

decomposition
Mean,

Class pug NHia/g Std Dev.
Early Class 1 (n-10) 328 82
Late Class 1 (n-10) 290 49
ﬁor&erline Classes 1-2 (n-10) 426 117
Middle Class 2 (n-10) 970 334
Middle Class 3 (n~-20) . 1866 621

Table 3. Range of ammonia content of crabmeat according to its stagé
of decomposition < /

Mean, pg NH3/g

Clasgs 11 Std Dev. 2 Std Dev,
Early Class 1 _ , 246 + 410 . 164 t 492
Late Class 1~ = 241 % 339 192 + 388
Borderline.Classes 1 and 2 309 ¢+ 543 192 + 660
Middle Class 2 S 636 t 1304 302 ¢ 1638
Middle Class 3 1245 % 2487 624 t 3108
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color formation paralleled that of the standard solutions. Such
variation seems to account for the relatively large standard deviations
of the ammonia content values and hence for the limitation of usefulness
of the method, as it stands, in assigning the state of decomposition to
the sample. This defect was not apparent to the Assoclate Referce in
his preliminary investigation where relatively good reproducibility on
repeated analyses had been obtained.

More work is needed to indicate the cause for the variation in
color formation. For example, the bromine solution must be definitely
alkaline for consistent color development to take place. Further
modifications of conditions - reagents, concentrations, manipulations -
must be studied to assure greater reproducibility of results.

Recommendations

It is recommended that further work on details of the method be
undertaken, and that with the achievement of greater reproducibility
and precision an additional collaborative study be initiated.
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SPECTROFLUORQOMETRIC DETERMINATION OF RAUWOLFIA
SERPENTINA TABLETS AND WHOLE ROOT

’)
ZGy Charles C. Clark, Baltimore District

Rauvwolfia serpentina, the powdered root obtained from the plant

of tlie scme name, is employed as a hypotensive,

An assay- has been developed in this laboratory for Rauwolfia
secpentina in both ground whole root and dosage forms. It combines
modern extraction techniques with the sensitivity of fluorescence.

Identical assays are provided for both the raw material and the
dosage forms in the NF XIl and the 10th edition of Official Methods
of Analysis of the AOAC. The method is capable of yielding con-
sistent and reliable data if large amounts of highly colored tablet
excipients are not present. However, the method is time-consuming,

“ occupying a working.day in excess of 8 hr, and uses a 4 hr Soxhlet

extraction;, 30 shakeouts, a solvent evaporation step, and a 20 min /
derivative~formation time in a heated water bath. An amount of sample
equivalent to 50 tablets is frequently needed for a single assay.

Sample blank absorbince values frequently account for 30% or more

of the total absorbances obtained.

An improvement over this official method, in terms of time
required, is the method of Kunze, Barkan, and Banes (1). This
method eliminates the Soxhlet extraction and the sclvent evaporation
steps but maintains the 30 shakeouts, heated water bath, and
large amount of sample needed.

Reserpine and rescinnamine are the principal active alkaloids in
Rauwolfia serpentina, with trace amounts of other alkaloids also ;
present (2). Any unofficial assay devised for this product would have
to measure these nitrite-sensitive alkaloids in the same ratio as in
the official assay. The problem, then, 1s essentially one of deter-
mining simultaneously 2 different active ingredients present in
varying proportions.

Fluorometric excitation and emission spectra of both reserpine
and rescinnamine derivatives have been published (3, 4). Both alkaloids
have identically shaped emission spectra with their maximum emissions
at the samc wavelength (Fig. 1). The excitation spectra (Fig. 2) of the 2

‘alkaloids are not identically shaped but do have the maximum fluores-

cences at the same wavelength. Work in thils laboratory also demonstrated Ix
that, if the excitation wavelength is held at this maximum, the ratio '
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'.(~~ FIG, 1--Emi§;ion scan of rescinnamine FIG. 2~-Excitation scan of res-
(--~=) and reserpine ( ) cinnamine (----) and
420~660 nm (both compounds resprpine ( ), 420-
about 0.2 pg/ml). 660 nm (both compounds

about 0.2 pg/ml).

of the fluorometric responses of the nitrous acid derivatives of these
2 alkaloids are in the same ratio as their absorbances at 390 nm. This
information indicated that a fluorometric method for Rauwolfia serpen-
tina was feasible.

The nitrous acid derivative, thought to be the 3~dehydro form of
the parent molecule (Fig. 3) is about 12 times as fluorescent as the
parent molecule (5). The difference in spectra between the nitrous
acld derivative and the parent molecule is probably due to
epimerization at C3 and unsaturation in ring C.

The strong fluorescence of this derivative allows one to use a
much smaller sample and elimina'®é the solvent evaporation step. The
smaller sample can be refluxed directly in the solvent, thus eliminating
the Soxhlet extraction apparatus.

, The derivative formation follows the USP XVII method for reserpine.
These conditions have been established as optimum for the reserpine

' assay (6). Work in this laboratory indicates that these conditions

are also suitable for the determination of rescinnamine even though
it has a slightly different derivative formation rate as shown ih Fig. 4.

DSW 033458
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NaMOz .
HCI =

Reserpine 3- Dehydroreserpine

FIG, 3-~Derivative formation of reserpine.

Rauwolfia serpentina tablets are frequently coated with a dye which
is not removed in the sample cleanup. The presence of dyes can.lead
to low results by absorption of light at the activation and/or emission
wavelengths. An internal, standard is incorporated in thig assay to
compensate for this absorption. A sample blank is also employed to
correct for fluorescing products, such as oxidation products of
reserpine and rescinnamine, originally present ’n the sample and not
removed in the cleanup.

Method

Reagents

(a) Methanolic HCl.--Add 25 ml concentrated HCl to 75 ml methanol
'Cool to room temperature before use.

(b) Sodium nitrite solution.--Dissolve 300 mg NaNOg in 50 ml water
and dilute to 100 ml with methanol. Prepare fresh daily,
-

(c) Sulfamic acid solution.--Dissolve 5 g sulfamic acid in 100 ml
water, ‘ .

(d) -Standard solution.--(A) Dissolve 6.25 mg reserpine in 10 ml
CHCl,y and dilute to 100 ml with methanol. (B) Dilute 10 ml (A) to 100
ml methanol. (C) Dilute 10 ml (B) to 100 ml with methanol. Solutions
{B) and (C) are stable at least 1 month if kept in the dark.

»Aggaratue

Chromatographic column.--Lower layer: 3 g Celite plus 2 ml
saturated NalCO3 solution. Upper layer: 3 g Celite plus 2 ml 0.5N
Hy504.

DSW 033459
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FIG. 4--Derivative formation rate for reserpine (1) and rescinnamine (2).

Procedure

Powder a minimum of 20 tablets and pass through 60 mesh sieve.
Mix composite thoroughly. Weigh amount of sample equivalent to ca
250 pg total alkaloids into 250 ml Erlenmeyer flask equipped with
air condenser. Add 100 ml 95% ethanol and reflux on steam bath 30 -
60 min. Cool to room temperature, add 100 ml CHCl,, stopper securely,
and shake gsolution vigorously 30 min. Transfer to 250 ml volumetric
flask, dilute to volume with CHCly, and filter through paper. Transfer
50 ml aliquot of filtrate to 250 ml separatory funnel containing 200 ml
0.5N Ho504 and shake funnel vigorously 2 min. Drain lower layer {may
be slightly turbid) onto chromatographic column. Collect eluant in
200 ml volumetric flask containing 50 ml methanol. Extract aqueous
solution in separatory funnel with 4 portions of 25 ml CHClj, draining
each extract onto column after previous one enters column. Dilute
eluant to volume with CHCl, and mix.

DSW 033460
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.FIG, 5--Emission spectrum of a typi- FIG, 6~-Excitation spectrum of a
cal sample of Rauwolfia typical sample of Rauwolfia

serpentina, 420-660 nm. - serpentina, 260-480 nu,

Transfer 25 ml aliquots of this solution to each of three 50 ml
volumetric flasks labeled A, B, and C. To flasks A and B add 10 ml
methanol. To flask C add 10 ml standard solution C. Add 5 ml 50%
aqueous methanol to flask A. To flasks B and C add 5 ml NaNO,
solution. Add 5 ml methanolic HCl to all 3 flasks. Mix thoroughly.
After 30 min, add 2.5 ml sulfamic acid solution to all 3 flasks and
dilute. samples to volume with methanol. Mix and determine fluores-
cence after 15 min, mixing and venting solution to dispel nitrogen
during this time.

Use the following instrumental conditions: activation wavelength
400 nm {uncorrected), emigsion wavelength 502 nm (uncorrected). Use
minimum activation and emission slit widths consistent with good
quantitation according to manufacturer (on our Hitachi Perkin-Elmer
MPF-2A, this is 10 nm and 12 nm, respectively). The sensitivity used
is dependent upon slit widths.

% Reserpine - rescinnamine group alkaloids =

Sample B - Sample Blank A mg Standard (Av. g/Tablet) x 4
Standard € - Sample B g Sample mg Tablet declaration
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Results

Figures 5 and 6 show typical emission and excitation spectra of
Rauwolfia scrpentina samples. Rcsults are presented in Table 1 for
the analysis of tablets by hoth the NF XII and fluorometric mecthods.

Table 1. Comparison of NF XII and fluorometric method

Rauwoplfia serpentina, %

Sample2 NF XII Fluorometric Method

1 0.192 0.191

0.192

0.193

0.190
2 0.150 0.152
3 0.138 0.140
o 0.160 0.162
5 ' : 0.150 : 0.152
6 : 0.186 0.188

8Gample 1 is Rauwolfia serpentina NF. All other samples are red
sugar-coated tablets.
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Interbureau By-Lines No. 6
Hay 1970

APPLICATION OF NEUTRON ACTIVATION
ABALYSIS TO ¥OOD PRODUCTS: A BIBLIOGRAPHY

vy
¢i'n James T. Tanner and Melvin Friedman
Division of Food Chemistry and Technology

For about 4 years the Food and Drug Administration, utilizing
tne dNaval Research Laboratory reactor, has applied neutron activa-
tion analysin to various sawples of foods, drugs, and biological
metevials, leutron activation analysis 18 especially attractive
for weasuring both trace and major amounts of elements in foods:
(1) It is a scnsitive method of analysis; (2) it is free of
reagent and laboratory contamination; and (3) the method of measure-
nent depends on the nuclear properties of the element and consequently
matrix effects are unimportant, ‘

In the past 10 years many research workers have come to realize
the importance of the application of neutron activation analysis
to food products and so the literature in the field has burgeoned. "
Tnis bibliography was compiled so that research workers interested
in the applicatiom of neutron activation analysis to foods could
have more ready access to relevant literature.

This bibliography derives from a search of Nuclear Science !
Abstracts through November 30, 1969 and therefore covers the i
Titerature through September 1969. The key words used were: ;
activation analysis, animal feeds, dairy products, diet, food, food
chains, fruits, meats, nutrients, and vegetables.

1. Adamek, A., Obrcesnik, I., Kukula, F., and Krivanek, M.,
Substoichiometric determination of traces of thallium and
platinum by activation analysis. Nucl. Activ. Tech. Life Sci. Proc.
Symp. Amsterdam 1967 pp. 189~194. -

2. Bergner, K. G., Problems and methods in food analysie. Deut. Apoth.-
2tg. 107, 215-220 (1967).

Crpmemp e e

3. Buchanan, J. D,, Activation analysis with a triga reactor. Proe. Inter.
Conf. Mod. Trends Activation Anal. College Station, Tex. 1961, pp. 72-77.

4. Buchanan, J. D., and Guinn, V. P., Analysis of foods by neutron-
activation techniques. Food Technol. 17, 17-22 (1963).

» ’ *
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>Ching, H. 5., Ke, C. H,, and Lin, C. Y., Determination of bromine

and iodine in sodium glutamate by neutron activation analysis.
J. Chinese Chem. Soc. (Taiwan) 10, 92-100 (1963).

Christell, R., Erwall, L. G., Ljanggren, K., Sjastrand, B., and
Westermark, T., Methods of activation analysis for mercury in the
biosphere and in foods. Proc. Intern. Conf. Mcdern Trends

Activatlon Anal. College Station, Tex. 1365, pp. 380-382.

Das, H. A., Hoede, D., and Zonderhuis, J., Determination of bLromine
in wheat, flour, and bread by neutron activation analysis. Reacter
Centrum Nederland, Petten, Rept. No. RCN-106 1969.

Das, H, A., Van Raaphorst, J. G., Héede, D., and Zonderhuis, J.,
The determination of mercury in potato flour. Intern. J. Appl.
Radiation Isotopes 17, 252-253 (1966).

Das, H. A., Van Raaphorst, J. G., Menger, J. W., and Galesloot, T. E.,
Manganese determinations at the nanogram level in dairy products.
Nucl. Activ. Tech. Life Sci. Proc. Symp. Amsterdam 1967 pp. 379~387.

“Fer, A., and Toyrcy, A., Rapid simultaneous determination of traces

of bromine and arsenic in plant materials using neutron activation
and distillation. Nucl. Appl. 6, 360-364 (1969).

Fourcy, A., Use of activation analysis for agricultural products

- and foodstuffs, Bull. Inform. Sci. Tech. (Paris) No. 99, 57-70

(1965) (French; English summary).

Geisman, J. R., Carey, W. E., Gould, W. A., and Alban, E. K.,
Distribution of arsenic residues by activation analysis. J. Food
Sci. 34, 295-298 (1969).

Grummitt, W. E., and Lahaie, G., Strontium, barium, and calcium in
some components of human diet. At. Energy Can. Ltd. AECL-1680 1963.

Guinn, V. P., Activation analysis in the petroleum and chemical
industry.  Activation Analysis, Principles and Applications, Lenihan,
J. M. A., and Thomson, S. J. (Eds.), Academic Press, New York,

1965, 129-132. '

Guinn, V. P., Neutron activation analysis and its application to the
analysis of food products., J. Amer. 0il Chem. Soc. 43, 767-774 (1968).
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16.
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21,

22,

23.
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25,

26.

217.
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Haller, W. A., Rancitelll, L. A., and Coopcr, J. A., Instrumental
determination of trace elements in plant tissue by neutron
activation analysis and Ge(Li) gamma-ray spectrometry. J. Agr.
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Intexrbuv-au By-Lincs No, b
March 1973

POLAROGRATHIC DETERMINATION OF NITRATES
IN AQUZIOUS MEDIA CORTAINING NITRITES

;iy Albert T.. Woodson, Chicago District

’ 1

A vy formulated to contain the following ingredients per
Lable vuo acsayed for nltrate and nitrite content:

h)w"‘l"] nitrite eBevINssseeRtorres P sIRLELILBIEEES 65 mg

Polosodan alerate tecerecsertanerssaessses 135 mg

Poud, Ext, Echinaces  veissersoscarescsscnss 6.5 mg
Powid, Ext, ChionanthuS  soeeseerscoscncsans 6.5 mg
Poed, Lxt, Iris Cteseretestarcveacerrrerns 6.5 mg
Sciiv Glycocholate ieieereseseesnvasnsnes 6.5 mg .

The nitrite was satlsfactorily assayed by an AOAC colorimetric
procedure (1),

Fer the assay of the nitrate concentration the phenoldisulfonic
acid prevedure (2) was modified to eliminate the interference of
nitrite ions., This modification consisted of treating the acidified
solution of the sample with urea, which destroys the nitrite ion by
conyerting it to nitrcgen. The nitrate assay value obtained by this
modificd procedure was low: 75% of the label declaration, For a
check analysis, the author successfully utilized aqueous polarography
for the nitrate assay.

Thie polarographic assay 1is based on the catalytic effect of
the nitrate concentration on the polarographic reduction wave of
uraniwa (3).

A2x 10-4§ solution of uranyl acetate, U0p(CoHa0p)p, in
0.014 ¥C1~0,1M KC1 yields two polarographic reduction waves at
approximate half-wave potentials ~0,2 and -0,9 v vs, the standard
calomel electrode. Tne wave at.-0.2 v represents the reduction
of uranium (+6) to uranium (+5); the wave at -0,9 v represents
the reduction of uranium (+5) to uranium (+3) (3). In the presence
of nitrate fons the uranium wave at «0.9 increases (3); as the
uranium fons are reduced, these reduced ions are immediately
reoxidized by the nitrate ions. These reoxidized uranium ions
are reduced again and this pattern of polarographic reduction-
nitrate oxidation-polarographic reduction is continued until the
solution has been depleted of the oxidizer, the nitrate ions.

The net reoult is an increase in the height of the second wave in
the polarographic reduction.profile of uranium. This catalytic
effect of the nitrate ion is g;oportional to the concentration of
nitrate ions as low as 5 x 107 'M (3).

DSW 033468
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The nitrite lon in aqueous acid media forms nitrous acid, which
18 polarographically reducible at -1.0 v, Therefore, any polaro-
graphic assay of a mixture of nitrate and nitrite ions would be
inaccurate because of the closc proximity of the tyo half-wave
potentials: =0,9 v for the nitrate ion and ~1,0 v for the nitrite
ion. However, since nitrous acild is easily destroyed by sulfamic
acid (it converts nitrous acid to nitrogen), the addition of
sulfamic acid to the solution before polarography eliminates the
interference of the nitrite ion (3).

Method

Reagents and Apparatus

(a) Sulfamic acid solution.--About 0.75M.

(b) Uranyl acetate,--U0,(CgoHa05)5.2H0, Fisher Certified Reagent,

(c) Potassium nitrate,-~Fisher Primary Standard.

(d) Sargent XV polarograph.--~With standard calomel reference
electrode.

Solutions
(a) Polarographic electrolyte,-~Dissolve 86.9 mg uranyl acetate

in 1 L solution containing 0,01M HCl and O.1H K01& The uranyl
acetate concentration of this solution is 2 x 10

. ®) Standard potagsium nitrate,--Dissolve 97.8 mg primary
standard in 100 ml water. This solution contains 0.978 mg KNO5/ml,

Procedure
Accurately weigh portion of powdered sample equivalent to ca
130 mg potassium nitrate into 100 ml volumetric flask., Add ca 30 ml
water and shake on mechanical shaker 15 min. Dilute with water to
volume, mix well, and filter.

~ Add 2 ml aliquot of filtered sample solution, 1 ml water,
2 ml sulfamic acid solution, and 15 ml polarographic electrolyte
to small Erlenmeyer flask, Mix well, let stand 10 min, de-aerate
with nitrogen 5 min, and then polarograph. Scrub nitrogen before
introduction into polarographic cell by passing it through
scrubber containing polarographic electrolyte.

Determine recovery as follows: Mix 2 ml filtered sample
solution, 1 ml standard potassium nitrate solution, 2 ml sulfamic
acid solution, and 15 ml polarographic electrolyte. Run sample )
and rccovery determinations in triplicate.

Plot height of diffusion current vs, mg potassium nitrate/ml.
Measure diffusion current at -1.1 v as indicated in Fig. 1.

roeasm DSW 033469 Pociiss § b
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E=-092v

0 -04 -0?8 _]'0 _ll _'
VOLTS 102

FIG. 1--Second wave in the polarographic reduction profile
of uranium.

Results and Discussion

The results of the sample assays are shown in Table 1; the
results of the recovery determinations are shown in Table 2, These
data indicate that this procedure may be successfully employed
for the polarographic determination of nitrates in the presence of
nitrites.

The preparation of a standard potassium nitrate curve shows
the linearity of the nitrate concentratfof-wave height profile
in the range of 0,078-0,195 mg/ml (Fig. 2).

DSW 033470
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Table 1, Results of polarographic assay of sample

mo/Tablet

Sample E 1/2, volt Foomd . Deelired % of Declaration
1 -0,90 129.1 130 99.3
2 -0.90 132.0 130 101.5
3 ~-0,90 130.3 130 100,2

Av, «0.90 130.5 130 100.3

A typiczl polarographic wave obtained with the sample solution
is shown in Figz., 1. The wave at -0.2 v, which represents the
reduction of uranium (46) to uranium (+5), 18 not seen on this
typical polarogram because the sensitivity of the Sargent XV has

~ been lowered in order to confine the wave at -0.9 v to the
available chart space. 1If the sensitivity of the instrument were
set at .0,04 pA/mm, the wave at -0.2 v would appear, but the wave
&t =0,9 v would be off the chart,

-

180 -
140
100
g
5
>}
[V
7
" 60
[s)
20 0% D08 Y 0T 0720

FIG. 2--Nitrate concentration vs., wave height profile.
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Table 2. Results of recovery of nitrate by polarographic assay
mz KNOa

Assay E 1/2, volt Added Found % Recovery

1 =0.91 0.978 0.96 98.2

2 -0.92 0.978 0.98 100,2

3 ~0.91 0.978 0.96 98.2
Av, -0.913 0.978 0.967 98,9

References
(1) official Methods of Analysis, 1Oth Ed., AOAC, Washington, D.C.,
1965, secs, 23.013-23.014,

(2) O0fficial Methods of Analysis, 10th Ed., secs. 32,306-32,308,
(3) Brezina, M. and Zuman, P., Polarography in Medicine, Biochemistry

and Pharmacy, Interscience Publishers, Inc., New York, 1958,

pp. 111, 112, 114, 115,
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Interbureau Ny-Lines No. 6

May 1970
CCRRETATING I URGANOLFYTIC EVIDENCE WITH pH, VOLATILE BASES, AND INDOLE AS
IRDIZ.0 of DECGITOSITION IN RAW, FROZEN SHRIMP
éﬁ; Billy G. Miles,l New Orleans District
Foad nelsiriets are 1n need of 2 unified sclentific approach to

detewmindng thn atate of decomposition of shrimp. No single
apwroach - cigpocoleptic, bacteriological, or chemical ~ has been
devised whileh is completely satlisfactory for such a purpose.

This stuly was undertaken to determine if any direct correla-
-tion exlets lLelveen organoleptic classification and values for
pl, volatilc t.se, and indole as obtained from a single portion
of shrimp. Such examivations have previously been conducted on
shrimp, but to our knowledge not on the same portion of shrimp;
thercefore, no direct correlation of values can be-made (1).

revious investigators have reported two principal types of
decomposition in raw shrimp: putrefactive and ammoniacal. The
putrefactive type*occurs when shrimp, before icing, are exposed
to a temperzture favorsble for bacterial incubation. Once started,
this type of dJdecomposition proceeds fairly rapidly even though
the shrimp arc subsequently well iced. Ammouniacal decomposition
occurs in shrimp which have been held under well iced conditions
untll deconmposed. This type of decomposition is slow and is
characterized by an odor of free ammonia, in addition to other
odors associried with decomposition (2).

The shrimp used in this study were of the putrefactive type
and were orgauoleptically classified as follows:

Class I - No odor or a slight fish odor characteristic of the
usual commerclal product.

Class I1 =~ Decomposed. A slight but definite odor recognizable
as indicative of decomposition.

Class III - Advanced decomposition. An Intense persistent odor i

recognizable as indicative of pronounced decomposition,
definite and unmistakable. &

1Present address: San Juan Seétion, New York District. This paper J
was submitted as a progress report of the Associate Referee on
Decomposition in Shellfish,
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These shriwp (white, brown, and pink) were cummercially available
raw, frozen, pecled, and deveincd. They were hard frozen when
recelived.

Shrimp were thawed and individuelly classified organoleptically.
Individual 50 g portions of tClass I, II, or I1l were weighed aund
ugsed to determine pH, volatile base, and indole. When determina-
tions could not be made on the same day as the organoleptic cxamination,
individual 50 g portions were immediately hard frozen and stored;
when time permitted, they were thawed, classified organoleptically,
and used to deteirmine pH, volatile base, and indole. In no case
did more than a week elapse between the original organoleptic
examination and other tests.

Since published procedures were not available for determining
a series of indices on the same 50 g portion,established methods
for indole (2) and volatile bases (3)-were combined and modified
as follows:

(A) Distillation procedufe‘ (1) A calcium hydroxide trap
was placed between distillation flask and condenser. (2) Antifoam
A spray was used instead of alcohol in the distillation flask.

(B) Volatile bases (3): The distillate was collected in
0.1N HCl and back-titrated with O.1N NaOH to pH 7, using a pH
meter with.a glass and .calomel electrode.

(C) Indole (4): (1) The titrated volatile bases distillate
was quantitatively transferred to a 1000 ml separatory funnel
containing 10 ml of 10% HC1l and 10 ml of a saturated solution
of sodium sulfate. Three l-minute extractions were made with
30 ml portions of CHCly., The CHClj extracts were drained into a 125
ml separatory funnel through an absorbent cotton plug. (2) Color
was developed as in the established indole method. -

Experimental
Reagents and Apparatus

(a) Color reagent, purified acetic acid, dilute hydrochlorie
acid, and indole standard solution.--All from sec. 18,036 (4).

(b) Distillation apparatus.--(1l) A separate steam genecrator
should be used for each unit. Steam generator may be made from
2 L Erlenmneyer flask connected to all-glass steam distillation
apparatus, ammonia distilling apparatus (JD-1710 Scientific Glass
Apparatus Co., Inc., Bloomfield, N. J., or equivalent with
minimum use of rubber tubing). (2) Distilling flask. (3) Trap
flask, 800 ml 3 Kjeldahl, connected through a (4) spray trap via
rubber tubing to a trap flask which is connected to a (5) straight
bore condenser through the spray trap. An 800 ml beaker is an
effective receiver (Fig. 1). The 3 joint is cut away from the
spray trap on the sample flask and a rubber tube is used to
connect the sample spray trap to the spray trap on the trap flask.

_ DSW 033474
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FIG, l--Schematic of distillation apparatus,

(c) pH meter.--Reading to two decimal places (glass and calomel
electrode).

(d) Calcium hydroxide.--(Baker analyzed reagent 1372 or equiva-
lent). 15 g of Ca(OH)) is dissolved in 1000 ml of water. 150 ml
is used in the trap flask for each determination.

Organoleptic Examination

The shrimp were thawed, the organoleptic examination was performed
to note classification, and samples were weighed in individual 50 g
portions.

pH Determination

‘The 50 g portions of shrimp were placed in a 1 qt. Waring
Blendor and blended for 2-3 min, The pH of the blended shrimp was
taken with a pH meter (glass and calomel electrode) and recorded to
two decimal places.

Determination of Volatile Bages

Eighty to 100 ml of water and a 10 second burst of Dow Corning
Antifoam A pressurized spray was added to the previously blended
50 g portion of shrimp and blended for 2 min. The blend was quanti-
tatively transferred to a distillation apparatus (Fig. 1). A 500
ml portion was distilled into a beaker containing 50 ml of 0.1N
HC1l ¢ondenser tip is immersed into the 0.1N HC1 in the receiving
beaker). (Note: The calcium hydroxide golution in the trap flask

DSW 033475
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must be bolling bcfore distiilation begins.) The distillate was
titrated to pH 7 with O.1N NulH (pll meter), corrected for back
titration, and the value multiplied by 20 to correct to the quantity
of 0.01N NaOH in 100 g of shrimp ("volatile bases').

Indole Determination

The titrated distillate from the volatile base determination was
transferred to a 1000 ml separatory funnel containing 10 ml of
a saturated solution of sodium sulfate and 10 ml of 10% HCl. The
aqueous phase was extracted 1 min with three 30 ml portions of
CHClq (USP). The CHCl, was drained through an absorbent cotton plug
in tge stem of the 1000 ml separatory funnel into a 125 ml separatory
funnel containing 10 ml of the color reagent and shaken for 2 min.
Then 9 ml of color reagent (bottom layer) was drained into a 50 ml
glass-stoppered cylinder and diluted to 50 ml with acetic acid.
The color developed immediately upon shaking. Using a visible
recording spectrophotometer, the spectrum was recorded from 650
to 425 bm against a reagent blank. The quantitative absorbance
maximum was read at 3€7 nm and a background correction was made .
by drawing a straight line from the absorbance peak at 650 nm to
that &t 425 nm., Background absorbance (the point at which the
line crosses 567 nm) is subtracted from total absorbance at 567
om. Indole standard solutions containing 0, 20, 30, and 40 ug
indole were prepared and taken through the procedure, and an indole
standard curve was prepared. The amount .of indole in the shrimp
sample was calculated from the standard indole curve and multiplied
by a factor of 2 to obtain pg indole in 100 g of shrimp:

Recovery of indole by this method is 96.9 ~-100% if the calcium
‘hydroxide trap is boiling vigorously before distillation is begun.
If the calcium hydroxide in the trap is not boiling vigorously,
indole recovery values drop to 85 ~ 90%.

Results and Discussion

The results of the determination of the three classes of
organoleptic shrimp are listed in Table 1. pH, volatile bases, and
indole were determined on 35 portions of white, brown, or pink shrimp
in Class 1, 15 portions in Class 1I, and 23 portions in Class 1II.

The pH, indole content, and volatile bases values show a steady
increase as the shrimp progress from Class I through Class III.

Table 1 also shows that the indices overlap into several
organoleptic classes. Some indices do not properly represent the
organoleptic classification. The reasons for this deviation are
not known.

DSW 033476
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Table 1. Experimental data on white, brown, and pink shrimp
(not listed separately)
Indole, Volatile Bases, Indole, Volatile Bases,
pH  ug/l00 g ml 0.01Y NaOH/100 g pH  ug/l00 g w1 0.01N NaOH/100 g
Organcleptic Class I Organoleptic Class II
7.13 8.4 173 7.59 46.2 268
7.08 9.6 163 7.56 71.2 276
7.12 0 217 7.57 40.0 255
7.80 10 143 7.42 4.0 274
7.87 20 208 7.82 6.0 363
7.07 8 260 7.50 64 258
7.12 8.4 264 7.72 24 87
7.09 0 216 7.81 15 212
7.10 8.4 163 7.72 30.4 270
7.09 8.8 167 7.86 24 326
7.08 8.0 192 7.81 35 234
7.13 0 174 7.45 28.4 222
7.40 12.4 175 7.52 17 239
7.20 8.0 125 7.58 30.6 224
7.25 8.0 142 7.46 29.2 209
7.30 0 211
7.48 14.0 205 Organoleptic Class III
7.30 3.0 o .. 192 : .
© 7.52 0 33 7.67 90.0 368
7.43 0 61 7.91  156.0 366
7.35 0 68 7.99 70.0 251
7.48 0 52 7.81 400.0 422
7.30 0 37 7.98 14.0 165
7.46 0 52 7.25 54.0 298
7.70 8 150 7.90 62.0 277
7.57 4 87 7.87 25.0 144
7.26 0 119 7.45 46.0 277
8.03 11 310 7.98 19.0 206
7.31 .0, 297 - 8.22 155.8 149
7.37 0 101 8.00 171.2 326
7.47 0 166 8.02 42.0 252
7.53 0 162 - 7.95 26.0 230
7.62 11.4 203 7.70 128.6 359
7.43 14.0 72 7.72  120.4 399
7.40 10.4 65 7.69 102.4 340
7.41 28.0 468
7.70 90 503
7.72 54.4 423
7.60 74.0 660
7.83 115.0 662
7.76 94.0 715
DSw 033477
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Table 2. Organoleptic and chemical indices of decomposition in shrimp

(from Table 1)

. Class 1 Class 1I Class IIl
LN
fl"':.‘.‘!:_','a 7.37 7.63 7.79

7.07 -~ 8.03 7.42 -~ 7.86 7.25 ~ 8.22

Tiacle, g/100 g
A, 5.5 33.6 110.4
Range 0 - 20 6.0 - 71.2 14.0 = 400
Yolatile Bases, ml 0.01N NaOH
Av, ' 155 248 359
kanza .. 33 ~ 310 87 ~ 363 144 - 715

Teble 2 summarizes the results for pH, indole content, and volatile
bases obtalred ot the 3 organoleptic eclasses of the shrimp. Separate
lots of brown shrimp and pink shrimp were examined by the organoleptic

technique previously discussed.

The separated shrimp samples were

examined imnediately and then again after the same lot of shrimp was
allowed to decompose in plastic bags at room temperature for 24 hr.
The values for organoleptic class, pH, indole content, and volatile
bases on the separated brown and pink shrimp increased as shown in
Tables 3 and 4. Since this study was conducted on commercially
prepared shrimp, all previous history of the shrimp is unknown. The
deviations of some values could be the result of chemicals used on
the shrimp, variations with type of shrimp, and general handling

before and after freezing.

Conclusion

"Each set of values reveals a noticeable upward trend as the shrimp
decompose. These results are of value as additional data to help
correlate the findings from organoleptic determination of shrimp quality.
The 4 indices should be further evaluated oo individual species of
commercial shrimp under known conditiors and beginning with live shrimp.

L e SV
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Table 3. Organoleptic class, pH, indole content, and volatile base
values for brown shrimp and the same lot held 24 hr at
room temperature
Organoleptic Indole, Volatile Bases,

pH Class ug/100 g ml 0.01N NaOH/100 g
Fresh Shrimp
7.40 1 12,44 175
7.20 1 8.0 125
7.25 I 8.0 142
7.30 1 0.0 211
7.48 I 14.0 205
7.30 1 3.0 192
Av, 7.32 7.56 175
. Stored Shrimp ,
7.41 11X 28.0 468
7.70 I11 90.0 503
7.72 11X S54.4 423
7.76 - I1I 74.0 660
7.83 111 115.0 662
7.76. I1I 94.0 715
Av. 7..70 75.9 572
DSW 033479
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Table 4, Organoleptic class, pl, indole content, and volatile base
values for pins shrimp and the same lot held 24 hr at
room temperature
Organoleptic Indole, Volatile Bases,

pH Class ug/l00 g ml 0.01N NaOH/100 g

Fresh Shrimp

7.52 I 0 33

7.43 1 0 61

7.35 I 0 68

7.48 I 0 52

7.30 I 0 37

7.46 I 0 52

Av. 7.42 0 50
) Stored Shriu;p

7.57 III 12 131

7.54 III 16 159

.7.60 111 14 139

| 7.5:6 I1I 26 180

" 7.62 LI 20 208

7.70 111 26 155

Av. 7.60 19 162
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DIFFERENTIAL EFFECTS OF DDT AND POLYCHLORINATED BIPHENYLS
ON THE CENTRAL NERVOUS SYSTEM

4@} Thomas J. Sobotka, Division of Pesticide Chemistry and Toxicology

Refined chemical procedures have only recently been developed
which enable NDT to be differentiated from polychlorinated
biphenyls (PCB) in single samples (personal communication from
Judith Armour, DPCT, to be published in JAOAC, July 1970). Because
these two classes of compounds are difficult to separate and
because they are both found in wildlife species, it is possible that
effects previously attributed to DDT may in fact be due to Aroclor
residues. The present work was undertaken to determine whether
central behavioral and physiological.systems are similarly or
differentially affected by DDT and polychlorinated biphenyls. Two
representative samples of the PCB class were investigated, namely,
Aroclor 1260 and Aroclor 1254,

Methods

Adult male*mice (Flander's Research Farm) were used throughout
the study. Animals were housed in groups of 15-20 with constant
lighting and temperature. Food and water were provided ad 1libitum.

All cémpoundsvwere dissolved in corn oil and administered orally
at volumes equivalent to 0.0l ml/g body weight.

_ Open-Field Activity (Exploratory Activity). - The apparatus to
measure exploration of the DDT and Aroclor 1260 groups was
different from that used to gauge exploratory activity of the
Aroclor 1254 groups. Therefore, only the DDT and Aroclor 1260 groups
can be validly compared. However, the data from the Aroclor 1254
groups will be presented for completeness.

Exploratory behavior for the DDT and Aroclor 1260 groups was
measured by the use of a large rectangular box (10 x 18 x 6'") with
marked grid floor. Twenty-four hours after dosing, each animal
was tested individually. The number of squares traversed per
minute was recorded for a 5 min period. The average minute activity
was used as the exploratory activity.

Exploration by the Aroclor 1254 groups was determined in circular
{ photoactivity chambers (18" diameter x 15" high). Twenty=~four hours
' after dosing, each mouse was placed in a photoactivity chamber and the
number of light beams crossed per minute for 5 min was recorded. The
average minute activity was used as the exploratory activity.
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In order to gauge the rate at which the mice were habituvating
to the novel environment during their 5 min exposure, the difference
between the average activity of the first 2 min and the last 2 min
wes calculated. A large difference (the average activity of the
last 2 min being smaller) was taken to imply a rapid suppression of
motor exploration, i.e., a high degree of habituation; conversely, a
smaller diffcrence would indicate relatively little motor suppression
or habituation to the novel environment. The uge of a decline in
exploratory activity over a period of time as an index of habituation
1s based on the methods of Canxlton (1),

DDT was given in doses of 0, 1.0, 10.0, and 25.0 ng/kg (total
nunber of mice = 60). Aroclor 1260 was administered at 0, 1.0,
and 10,0 mg/kg (total number of mice = 39). Aroclor 1254 was given at
doses of 0, 0.5, 1.0, and 10.0 mg/kg (total number of mice = 48),.

Passive Avoldance. ~ Fear-induced suppression of motor activity
(passive avoidance) was measured in a standard passive avoidance
situation (2). The apparatus consisted of a small Plexiglas chamber
(3.5 x 6.5" with a grid floor) adjoining a larger chamber (13.5 x
13.5" with a grid floor) with a door between them. Four hours after
dosing, each mouse was placed in the small chamber facing away from
the door. The door was immediately opened, thereby activating a
timer. The time (latency) to enter the larger charber was recorded.
As soon as the animal stepped into this chamber, the door was closed
end aun 8 ma/0.2 sec shock was delivered through the grid floor. The
mouse was then returned to its home cage. On the following day the
animal was given a single post-shock (fear) test. The latency to
enter the large "shock” chamber was recorded but no shock was given.

DDT (80 mice), Aroclor 1260 (81 mice), and Aroclor 1254 (48
mice) were administered in oil in single oral doses of 0, 0.5, 1.0,
and 10.0 mg/kg.

Maximum Electroshock Seizure. - Four hours after dosing, maximum
electroshock seilzure was induced by a 30 ma/0.2 sec pulse delivered
via saline wetted corneal electrodes. The durations of the following
seizure components were measured: tonic flexion, tonic extensteny,
and clonus. In addition, the ratio of tonic flexion/tonic extension
was calculated.

The following doses of DDT (61 mice), Aroclor 1260 (46 mice),
and Aroclor 1254 (40 mice) were given: O, 0.5, 1.0, and 10.0 mg/kg.
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Results

All results are exprussed as per cent of control. Figure 1A
depicts the changes in exploratory activity induced by DDT and
Aroclor 1260. At 1.0 and 10.0 mg/kg there does not appear to be
any marked differences between the effects of the 2 compounds.
The Aroclor 1260 groups do, however, tend to exhibit a slighely

lower exploratory activity. A similar low exploration is seen with
the Aroclor 1254 group at 1.0 mg/kg.

The habituation scores seen in Fig. 1B similarly do not differen-
tiate between DDT and Aroclor 1260. Aroclor 1254 does induce a
facilitation of habituation. But this effect cannot be validly

- compared with the DDT or Aroclor 1260 groups since different
apparatus was used.

In contrast to exploratory and habituation scores, a clear
distinction between DDT and both of the Aroclor compounds is seen in
the passive avoidance behavior. As shown in Fig. 2, the DDT-treated
mice entered the shock (stress) chamber faster, while the Aroclor

-

Rl ‘ ' l 005 100 10.0

300

0.5 1,0 10.0

200

100 0.5 1.0 10,0

———r
o | e

DpT Aroclor 1260 Aroclor 1254

Doses, mg/kg

FIG. 2--Effecto of DDT, Aroclor 1260, and Aroclor 1254 on latency
to onter a shock-stress chamber (all agents were given 24
hr before shock and 48 hr before testing latency to enter

’ shock chamber).
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1260- and 1254-treated animals generally took a much longer time
to enter the stress chamber when compared to thelr respective controls.

Further distinction between DDT and Aroclor compounds can be
seen in their effects on MES pattern (Fig. 3). Mice treated with
either Aroclor 1260 or 1254 exhibited a prolonged duration of clonus
(Aroclor 1260 was more effective in this than was Aroclor 1254) and
an increased tonic flexion/tonic extension ratio, and tended to have
a decreased tonic extensor duration. Each of these effects ia the
oppesite of that found after DDT treatment. Animals treated with DDT
had a prolonged tonic extensor phase and a depressed tonic flexion/
tonic .axtension ratio, and tended to have a decreased or unchanged
clonic phase compared to controls.

Discussion

The present work has shown that DDT and polychlorinated biphenyls
(specifically, Aroclor 1260 and Aroclor 1254) exert differential
effects on the central nerwous system.. The behavioral inhibition induced
by shock stress (3) it attenuated by DDT as seen by the facilitation of
entrance into the shock (stress) chamber. The Aroclor compounds
resulted in the opposite effect. These agents prolonged the latency
to enter the shock chamber, thereby enhancing the irhibitory effects of
stress. .

The general level of central neuronal excitability is also
differentially affected. The depression of the tonic flexion/
tonic extension ratio (resulting from a decreased duration of tonic
flexion and a prolongation of tonic extension) by DDT reflects an
~ overall increase in brain excitability (4).

DDT also temeded to exert a depressant effect on the clonic
phase of MES. In contrast, the Aroclor compounds increased the
tonic -flexion/tonic extensor ratio (resulting primarily from the
decreased duration to tonic extension). This reflects an overall
decrease in central physiological excitability. The clonic phase,
which 1s thought to be due to an active inhibitory system (5),
is generally prolonged by the Aroclor compounds, especially
Aroclor 1260.

The possibility exists that DDT may attenuate central inhibitory
systems, while polychlorinated biphenyls may enhance central
inhibitory systems, but further experimentation is necessary.

In summary, the present work not only has shown that the
differential effects exerted by DDT and polychlorinated biphenyls
distinguish these two classes of compounds, but also indicates that
they exert opposite effects on the central nervous system.
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CUMULATIVE INDEX TO INTERBUREAU BY-L{INES VOLS 1-96

Abrapoff, J., ptenvifercurfic acet jce tn ccuplex drugs by Bakich, N., and Cull, G., expcriences with snalyeis of LSh
single-ruiep polarography, 2:271 sauples, 4:119
application of the AMAC conjupated entrogen method to com- Baner, D., scientlfic evidence {n court testimony, 3:185
plex creams, 11101 (eore. 1:150) some scicatiff{c aspects of the Krebforen case, 2:245
wibndlligran quantities of atropine sulfate ln single Barbiturates, by GLC, 1:20)
talilets aml crn;-oeno-, 2:91 Barcklow, P. C., and Szymanski, H, A.,, identiffcation of
Aevtonitrlle, frpurity {(n, 6:233 comuercial triethylencteiramine and tetraethylene-
Acctyl=p-aftiopbenvl sulfanfiarfde, fa medfcoted feeds, 2:267 P'-“'\U”"‘"e by TLC and MR ppectroscopy, 3:16)
Adulteration, vez: tuble {at Ln bucter, 6:19 Barey, T. L., pee Bellman, S. W,
Aflatoxins, deconlaminaticn procedure, 1:243 beaver, L. A , sve McRerney, F. C.
Sue aleg Myuatanios Behavior studies, DDT, Aroulor 1254, and Aroclor 124D, in
Altohels, by olLe, 2:221 rats, 6: 3\3
Atdrin=daeldrin 1en£du.a, fn sugar beets, 2:217, 3191‘ Bellman, 5. W,, subzicregram quantities of fodine in vitamin-
AMeaander, T. G., #nalynls of LSD preparations, 2t 1149 (corr. mineral preparations by osct{llopolarography, 2:229
3:32) (corr. 2:270)
aunay of lyrenc acfd amides in morming gloey seed, 1:87 See also kram, T. C,
Sev nlso Koch, §. A. Bellmn, S. W., and Bervy, T. L., combined CLC-maee
Atluntoin, in de ruatelegle prepsrations, 4:57 spectrometry, 6:182
Ariracting, fluoror.trie assay, 2:85 . Bellman, S. W,, Turcean, J. W., leagy, J., and Ilcpes. T. M.,
fvonia, fndex of crabi.zat decompogitlian, 6:281 structure slucidation of "LB3I", 5 11) {(corr. 3:170)
Amphetamine, aseay of olxtures with other drugs, 4:279 Bonson, W. R., and Jones, H. A., chemicsl literature of pesti-
Asplifiers, In laboratory {nstrumentation, 6:119 ~ cides, 3:35
Andrur, C. N., snd Snow, S. W., UV absorption data of penzolc acid, in Whitfield's ofntment, 2:155
pharmaceuticulis, 4:121 Yereuezi, P, F,, extraction of chlorinsted pesticides froa
Andrew, M. L., collaborstive study of priscufulvin particle samplen of low moisture content grains and feeda; 3:27
alze, 112453 Bethea, 5., and H{llig, ¥., deterainntion of trimethylamine
Ancethetie g.'g.,., analyeis, 31119 nitrogen {n extracts and {n volatile {ractions of
Antibiotice, rehing techniques, 6:79 fish, 1:133
ssaay of stercids ¢n, {nterferences, 1:279 Beyer, E., see Martin, K. J.
neomycin-hydrocortisona mixtures, 1:209 Beyer, E., and Dachert, D. D, identiffcation of LSD and LSD
non-sterila, Pseudomonas seruginess in, 5:157 tartrate by TLC, 4321
penictliin eontanination, 4:49 8fanchi, R., see Rosenstetin, .I.
procaine penicillin in feeds, 1197 Bianchi, R., and Gruenfald, ¥ , identification of petrolewm
storility testing, 3:! distillates, 619
Ant{histamines, column chromatography, 6:85 Bibliography, sscorbic acid ai.d the common cold, §5:229
e, st colunn trap chromatography, 3157 -
Avocior 1254 aud 1260, behavioral studfes, 6:313 cyclamates, 6:43, 6:99 X
Avsonte, in avine liver tisaves, 21165 drug tnformution aids, 3:5
total diet samplew, 11251 iron in nutritfon, 5:251
Amcotbic scid, and the common cold, bibliography, $:229 microbial ‘contaminstion, 6:229, §:320
axulic ectd contamfnation, 3:85 aycotoxine, 3:95, 3 134, 3 193, 3:241, 41133, 41203, 4:237,
Arfilng techniques, antibiotics, 61279 43297, 5:92, 3:133, 3:177, 5:220, 3:271, 8536
Atonic sbeorption, vitamin Bé 2 d#ssay, 6:23 neutron act vatfon .mlylh, food productl 6 194
Atropine sulfate, tablets end composiccs, 2:93 pesticide aformatfion aidm, 3:35
Authentic date, chaess, ehcinkage, 119, 1:15, 1126, 2195, 2:96, qustarnar, avmonium compounde in food, 6126
2198, 2:100 steroidr, 61161
Concotd grape jutce, 21137 (corr. 3194 Blomsssy of LSD, with Zish, 5:201
crabweat, drained waight, 31239 Blakely, J., and Selzer, G., determination of sulffsoxasole
cranbarries, 4167 and acetylnulfisoxasola by Bratton-Marshell method, 2:127
prunes, 21283, 41141 Blomquiet, V. H., mea Boland, P. E.; Werrsn, J. ¢,
respherries and strawberries, 4161 Blemquiac, V., H., and Dads, H H., relation betveen percent
Automatod snalysis, «.omputor-nnuud 173 by weight of rat and Howard mold count in comminvted
Autonated injection cystom, GLC, 6157 large fruic products, 1:213
Automation, at the National Center for Drug Analysis, 5137 Bolend, F. E., Blomquist, V. K., and Estrin, B., chamicel com-
wicrobiologfcal assays, 6131 poeition of fresh cranberries, 4:64
Avsilability, drugs, therapvutic squivatency, sm themical composition of fruits, 4:63
Bacter{al contsmination, Salmonellis in frog loge, 5:6¢ Bond, J., sss Duggan, B.
Bacterial growth in mouthwash containing preservative, 6:169 Bowman, F. W., aterility teating of antibiotics, 311
Bacteriel studiep, micto-slide gel-diffusion test, $:247 Bownan, F. W., and Knoll, E. W., laatnac flov for environ-
sotility test, 5:241 mental control snd sterilfcty testing, 3:110

pteparation of froten vegatsblae, 4:189
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acvv, Ay, Wayland, Lo G., Kantor, N. M., and wetns, P, J.,
suhstancea that laterferc with assay of corticosterniis
in antibfotic preparatlons, 1:279
yvnon, W. Lo, Incapensive fmprovi: wed IR poa celdd,
sce also faydan, Ae Loj Satmul, v. W,
ACUWET, I, f. v puc Do, M. L.
staczianl, Jv W) unalysle and {dentd{ication of dimethyl-
teyptamine, 2:115
uhr, C. A., ovuluntlu,, dets of aultiple samples from a
ningle drup code, 61157
fiurke, J., peaticides in husan nilk and tissuve, 2:205
Euster, venetable (at adulteratton, 6:17
Ivren, Ho Roy nee Gilve, A, L., Jr.
. .2nfun, In foeditol (s, polnuogrnphy, 4:107
t«lcium sulfate, vdsorbent {or TLC, 37
Ceihoun, M. Po, tate history of P
aterile wntihlotic pzoducl
Cawpbell, E. J., avaluation of Barbor-Colman aulomatic injec-
tion syetem, C:57
Carbaraone, fn feeds, 2:237
Carbinoxemine, GLC, 2 117
catcinogenicity, tostlng color additives by moume~-akin
peintiag, 3:109
carol, J., ;anexic equivalency, 61113
recent progress in thyroid eseay research, 3:125
39 yeavs of cluinge as sean from within FDA, 6 247
Carotenoids, in shrixp, 2:1R89
Csraon, N. A., medicinai was snalyeis, 3:119
Cusiaan, E. P., wlcro-slide gel- ~diffuuion detection of
ltnphylococcal enterotoxins in €ood, 5:247
Carterline, J. L., Jr., see Williams, C. H.
Culeonte, A, C., soo Polito, M, V.
Cel} hiology, zenctic el(ectn of chenicale,
genetics, 21253
Cereal pxoductn, f1lth, 3:313
nocdles, sterole as cholentarol 4:229
vhite minoral oil in, 2:297
Cliock sample program, FDA regulatory laboratories, 3:69
Chesss, packaged, rhrinkngn studies, 1:9 (corr, 1:1%6),
1115, 1:26, 2195, 2:96, 2198, 2:100, 21102
sorbic ncid nunly. 2 81
Chloral hydrats, chlorobenrens contaminants, 11297
Chlorinated cleauscrs, §n milk, 2131
Cidorphaniramine, ia comblnation y with other cold prsparations,
A8
Chlorot;rl in liniment, polarogrephy, g:161
Chocolate, estimating shcll in, 4:39
Cholesterol, sterels in cpgg noodles, 4:229
Cholinesterasa, toxicity of Banol to Tats, 41177
Chu, R. €. L., secasy of sllantoin in dcrnatolo.lc preparations,
4137
Clark, €. C., snalytical usss of near IR |pactrolcopy, 61116
Opectrotluorumatrlc deternination of Rawwolfis leggcntina
tablets and whole root, 6:288
Cold preparations, analysis, 3!81
Color additives, in food, peper electrophoresis, 11225
mouse-skia painting study, 31105
ltrtp slectrophoresis, 11227
spectra, 6:192
Conputltl:atlon, sutomated analysis, 3: 73
drug methods retrieval, 31207
gplassvare procurenent and tnventory control, 3:33
MR literaturs retricval, 4:269
publicetion procurement, 5:215
Confectionsty analysie, mineral oil on hard dandy, 3147
sucaryl, 3t23
Confectionary nnnutncturln.. anslytical entomology, 3:189
Cotneliussen, P. €., ses Ramps, L. R.
Cornaliussen, P. E., and Raaps, L. R, fate of aldrin-dieldrin
residuse f{n sugar beat processing, 3:91
Cornatt, E. ¥., TLC method for rodent urine contamination, 2:235
Cort{costeroids, decomposition analyeis, 6:151
TLC ssparation and roaction with sulfuric actd, 317
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Cogmntics, GLC of propeltlents, 1:219
mousce~+kin painting studv, 5:109%
toucles s, bacterfal yprowth dn, 4:169

Counterielt druan, barbiturates und amphetamines, 1dentitica-
tezn oL fanuigeturse, 31127
Crabecat, Amronia ag fndex o (\compoqxtinn 1234
frozca, drained veight, 3:2
Crackers, filled, packagred, bhflnkﬂgc study, 2:427
Cralg, . H.y vxoraction apparotus tor quantitative ifsolation
af compounds frem thin laver chromatograms, 2:14%
Crawford, R. N., see Major, A., Jr.
Cull, ., spe Bakich, N.
Cushaac, M., sce Rodricks, J. V.
Cyclamates, blblingraphy. 6:43, 6:99
Dada, W. W., gee Blomquist, V. I,
Dairy product), ranure §n, 1:77
Damarka, ¥W. H., TLC: derection o chlorinated pesiicides.
plLLnshlng of adsorbent, addition of ellver nitrate,
1:85
Damico, J. N., mues spectromctry: some practical epplicationa
to current problems in Divisfon of Foud Cheristry, J:287
DUT, effect on central nervous system, 6:313 -
Dechert, D. L., method for drylng spectrophetonetric cells, 1:81
rapid identification test kit for materials containing ergot-
type alkaloids, 4;}7
See also beyer, E.; Hartln, R. J.
Dechert, D, D., and Jekabsons, E., LSD analycia, 4:)1
Decomposition, cralmest, anponia as an index of, 6:381
fish, 1:153
fish, orhanolepclc exanination techniques, 5:121
nitroglycerin, with magnesium oxide, 4:19)
shrimp, carotenoid pigmonts, 2:189
organoleptic and chemical (ndical 6:304
Decontsmination, sflatoxins, 1:243
Darmatologic preparstions, allantoin ia, 4187
Dexbromphenivazine, in combinstioo with other cold preparacions,
A:81
DeZan, P,. optical rotary disypersion and its Appllcntion-. 5:81
Diaz, R., see Zeeberg, B.
Diszepam, decowpoaition product, $:161
Dichlorobenzenc, conteminent in chloral hydrate, 1:297
Dick, R., responsibilities of Food and Drug Adminiatration
under Tea Act, 1:317
bleldrin-aldria relidu.l. sugir beets, 2:217, 3:91
Dieldrin, rvesidues, carrotw, 1:263
Diethylseilbeatrol, in animal feeds, polarography, 1:307
Digitoxin and digoxin, ghtoxin in, §:25
Dilodobydroxyquin, UV and IR spectroscopy, 61179
Dimethylsulfoxide, by CLC, 2:279
N, N-Din;tggl tryptanine, and interaediatss, identification,
identification by TLC, 2:115
3,5-Dinitrobenzamide in wedicated feeds, 2:267
in poultry tissue, 4:75
Dithiocarbaaces, acid hydrolysis method, 11255
chamistry of, 2 177
DMT, see N,N- Dimnthyl tryptamine
DNBA, sce 3 5-Dinitrobenzanide
Dvherty, J., radiometric method for measursment of acetylcho~
linestersse activity in rat blood, 4:85
Dolimpio, D., see Legator, M.
Douglas, C. C., GLC snalysis of phenols combined with other
substances, 2:21
Dow, M. L., evaluation of teblet pulvarizars for drug sasple
preparation, §:187
Dow, M. L., Kirchhoefar, R. D., and Brover, J. F., repid
fdentification and estimation of gltoxln in digitoxin
and dfgoxin tablets by TLC, 6:25
Drug abuse, amphetamines end barbiturates, identification of
manufacturer, 3:127
Contrel act, 3:113
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fotuw o teap chromatacrapher, bittieprarhy, RINY)
Prog abase Costrol Act, 30133
1. swrretion tectatque, ) 1%

7 el wlaaaeidd, tust Sit, 37
(ruryaretyy, 63135
{uforation reteieval, 5:307
fevorsational afde, 3:9
17 - teoseapy, 1:J
Frobhforen cape, 2—25
near 13U spectroscony
LML, 01257
nevtmcous titration techniques, 5:125
tptdeal rotary deeposston, jréd
pitl nanufacturer 1d;nt&(1nation. 3:127
rolarcgraphy, 3:1
Gtatlytical concepre, 6:157
sterilfty testing, 6:90
Ltablet pulverfzervs, 6:197
11C on prrous glass, 5 61
UV spectroscopy, data “compilation, 4:121
‘X-roy [Tucroscunce, 6:{4Q

Drug vesiducs in animal tfseues, arcenic in awine liver, 2:165
3,5-dinlvrobenzanide fn poultry, 4:75

Drugs, allantoin, 4:57

auinocrine, 2:85

anpheLanine, 4 279

entifungal prep-rntions. 5:279

auntihistamines by column chromatography, 6385
by TIC, S:l71

atropine sulfate, 2:93

barhiturates, by GIC, 1:203

carbinoxanine, by GLC, 2 117

xchlorofom in liniment, 3 161

eold preparation, 3:81

conjugatod estrogens, 6:145

contupinants in chlorsl hydrats, 1:297

corticosteroids, 1:279, 5:7, 6:151

counterfeit, tdenclflcatxon, & 95

dinrepas dacomposition product, 5:161

dliodohydroxyquin, 6:179

N, N-dimethyl tryptaemine, 2:115, 5:27

eatrogens, 1:101, 3:225

goneric equivalency, 6:113

gltoxia {n digitoxin and digoxin tablets, 6:25

gold sodium thioeuifate injectables, §:103

grisecfulvin particle size, 1:245

hexachlorophene and rusoreinol, 1:105

hexgetrol and phenobsrbital, 1: 2B

iron, 2:241

LB, 51113 (corr, 3:170)

L5D, 21149 (corr. 3:32), 2:153, 413, 4110, &:15, 8116, &:31,

4:119, 3:201
by 1R, 3:25%, 4:24, 4:26
by paper chrauntugruphy. 4:19
by TLC, 4120
ficld teat, 3:177

lysergic acid amides,1:8?

rpadicinel gases, 3: 1y

menddicne godium bisulfate, 5:285

nethonamine, 21109

2-methyl-3, k-ne:hyltncdloxyyhenothylnmlne. 41271

neomycin-hydrococtlecue minture, 1:209

nf{trates by polatcgraphy, 6:299

nitroglycerin, 4:193

nonenclature, 3:307

oplithalmic prepavations, 4:113

oxtriphylline snd theophylline by TLC, 2: 159

peyote identification, 4:29

phenols in combinatfons, 2:21

phenylephrine in ophthalnlc preparations, 4:113

phenylaercuric acetate by polarography, 3:571

peilocybin, 31107
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Drugs (cuntinued) \
pyridorine §1 and meclizine HC1, 3:18)
quinecrire bedrochloride, 4:2os
quintdine “ulfare contamination, 6:237
Rawolfls 1otientina by flunrometroy, b 288
stabilizy, 3
steroids, 1:269, 4:35
ahntracred blhliogruphy. 6:161
rulfa hiaziue $n fueds rou‘1£\£ng procaine penfcillin, 1:197
sulfi cole and acetylsullisoxazele, 2:127 -
syrmpatiwaiastlies, 4:261, £:273 -
thallium by palarovrnphy, 2111
theraprutie availabiliey, 5:11
thyrold assay, 3;125
Whitficld's ofntment, 2:155
Duggan, E., and Kand, J., GLC prufllcs of supers occurring in
natural productl, 41147
Dye extracticn tcchnique, pharnaceuticsl analysis, 5:15
Ldge, J., drug anulytical methods yetrieval, 5:207
Egg content, analytical constants fn food, 3:33
Ezgs, incnbator rejeet, 1:59 (corr. [:146)
Fgli, K, L., phyniolog ical effccts of d-lyserglc ncid diethyl-
snide tgrtrate on Bntta gnlcndanu {Siamese fighting fleh)
and Lebistes ggsiggjstus (guppies), 5:201
Biduson, i, P., FDA Institute for Advanced Annlyticul Chemiotry,
31295
Electrophoresis, disc, differentiation of meat species, 2:131
fish species identificacion, 1:81
paper, for color additives, in food, 1:225
errip, color additives, 1:227
Enission spectroecopy, applications, 2:289
Endelman, A,, statistical background for sample ll:o formula,
2:35 (ecorr. 2:114)
Endrin residues, effect of processing of cerrots, 1:20)
Enzyme analysis, acetylchclinesterase, 4:85
Enzymes, choliacsterase measurement of Banol toxicity,
Equipment check programs, FUA regulatory laboratories,
Erfckson, J. V., bscterial growth {a mouthwash contaiaing
prescrvative, 6:16)
destruction of Salwonells in frog legs during cooking, 5:69
Erney, D. R., steroid anaiysis by CLC, 1:269
Eatrin, B., sce Boland, F. E.
Estrogens, colorimetric assesy, 3:225
conjugated, 6:145
in copplex croums, 1:101
Estyone, with progesterons and testostatone, 4:35
Everett, R. L., screening method for rodemticides in bale
eamples, 4:51
Experimental deta, line of best fit, 41247
Fatty acide, in vegetable oils, unusual oils, marine oils,
margsrines, 2:5
Feeds, scetyl-p-nitrophenyl sulfanilemide and 3,5-dinitro-
benzanide in, 2:267
cerbarsone in, 2:237
diethystidheatrol in, 1:307
nitrofurazene and furazolidone in, 11151
3-nitro~4-hydroxyphenylarsonic acid contaminant, 4:285
sodfva p-sminobenzoate intarference in sulfamethazine sssay,
2:91
sulfamethazine and procaine penicillin ia, 1:97 (corr. 2:92)
Fehringer, N. V., anelysis of mono- and dichlorobenzene contami-
nsnts {n cthloral hydrate golution and capsules, 1:297
TLC ueing microscope slides as plates, 11197
Fein, A., sce Rosenstein, J.
Fernandez~Florea, E., modified method for aepsrate determination
of nitrofurazone snd furazolfdone in feed, 1:151
See alsn Prochazks, M.
Fig peste, insect f{lth in, 2:39, 2:43, 4:223
Filth, baked goods and alimentary pastes, 3:313
insects in fig paste, 2139, 2:45, 4:22)
manure, {n dairy products, 1:77
rodent urine, TLC, 2:235
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Finocehinre, 4. K., dithavcarhanates, 2:1)7
Finwtervalder, C. E., chjorinated cowpounds in milk due to
eansers, 2:31
Fish, uu test arpanisn for LSD, 5:201
cr.hpaat, desempontien, 6281
drafoed veight, 31279
decomposition, trizetiylantae, 13103
Iuheratary cxmelnation of decomposition odora, 3:12)
rruteln concentraty, fsopropanol im, 4:71
slrimp, carotonoid pigmenta, 2:189%
urganoleptic and chemlcal indices of decomposition, 6:304
spreien Identliffcativa, 1:81
miackerel, 5153
anspper, 5:153
tura, pyropnowphate in, 3167
Fitrperald, J. W., bLiblfcgraphy on quaternary anmoniun com—
pounnls in fond:., Li0AD
Filame pholumeter, prepavaticn for use, 1:163
Fluotives, in solder {iures, epcct fic fluocide electrode, $:225
Fluorometric analyeis, amindacrine in drugs, 2:85
drugu, 61133
quinacrine hydrochloride, 41255
quinidine sulfats a3 contaulnation, 61237
Rauvolfis socpentina, (3288
steroin, in egg nocdles, 4:229
Food muditives, 3,5-UNUA fn poultry tissue, 4175
formaldchyde, 5128)
teoprepyl aleohol in (leh pratein coucentrate, 4:71
minaral oi} on hard candy, 3:47
minoral oi)l {white) in bakary products, 2:297
rubber materials extractives, 2:63
sorbitol by GLC, 3:169
Food and Prug Adminlstration, early problems, 1:187
Institute for Advancod Analyticsl Chemistry, J:295
new lsboratory building, 21147, 2:201
39 yoats of change, 6:247
Pormaidehyde, in foods, by colorimstry, 5:283
Frasch, D. L., ses Manske, D. D.
Freemsn, C. C., mackerel or Jack mackeral?, 3:53
Fritz, J. C., iron in nutrition: selected referunces with
. annotstions, 5:251
r rrog legs, Salmonella in, 5169
\,  Fox, R., identification and determination of a-wthyl-3,4-
nethylensdioxyphenethylaainae, 41271
Teicke, . L., determination of dimethylsulfoxide by GLC, 21279
Prickn, ¥. L., and Xeppel, G. E., teolation and {dentificaetion
of sucaryl in .diecsry candy and cheving pun, 3123
rriedran, M,, sea Tanner, J. T, .
Fruit, chomicel componition, 4161
comninuted, rot and Howard wold count, 11213
Concord graps juice, 21137 (corr. 3194)
eranberries, chemical compositon, 4:67
drinks, tin and iron in, 1:147
fig pante, insect filth in, 2139, 2:45
figr, Filth in, &1223
prunes, 21183, 4:141
Fry, B. E., Jr., dstsroination of line ol best fit {least-
squaces) for curvilinear dats, &:247
Furazolidone, in fesd, 1:151
Cajen, R. J., polarographic determination of cadmius in
foodstuffs, 41107
Sea also Procharks, M.
Cas cell, infrared, contsmination, 41291
fuprovised 31303
Cas chromatography, slcohols, 21221
aldrin-dieldrin residues, 3:9
barbiturates, 1:203 :
carbinoxanine, 21117
cleantng of slectron cspture tritium source, &170
column for pesticide sndlysis, 2:71
dimothyleulfoxtde, 2:279
ssopropyl slcohol 4 fish protein concentrate, an
mothenamins, 21109
uilk, chlorinated cleansars in, 2131

R

L3

o rhromat ovtirhy oot fnued)
optical tsoinre of sympathomimetic amines, 4:275
pesticides, wutomatle intection system, b:37
$r ool 1k awd gigsue, 2:20%
pete bove i t
phicnols {n pharmaceatfcal corbinations, 2028
prepellents ia coumctics, (119 ’
supavatinn af so)venat wmixtuces, 6:175
sorbitol, 3:169% -
steroids, 1:2-9
sugars in natural products, 4:147
Teflon heat shlclds for injection diaphraems, 1:36
trace amounts of trichlerobenzeny {n foods, 5:195
vegetable far adulteration {n butter, 6:17
kylene and Lolucng paint thiuners, 21195, 3:219 (corr. 4:222)
Gas chromatugrophy-mass spectremeery, 6:182
Cases, medicinal, 3:119
Gecen, J. S., analytical entomology of confectionary munu~
facturing, 5:18Y
Gel-diffusiun, staphylococcal enterntoxins, 5:247
Generic equivalrncy of drugs, 6:113 -
Genotics, cell biology, 2:253
cffects of chemicals, 1:133
Cerrite, H. W., effect of processing on endrin and dicldrin
resfduc content of carrots, 1:263
Giles, A. L., Jr., and Byron, W. R., mouse-gskin painting
study of 2 colors and several cosmetical ingredients
compared with DMBA, 51105
Citoxin, TLC with digitoxin and digoxin, 6:25
Gluffrida, L., clesaing instructiona for electron capture
tritium source, 4:70
Giu€frida, L., snd Ives, N. ¥., {mprovemunta for CLC column
used for pesticide analysis, 2:71
Glaas, porous, of TLC adsorbeni, $:6)
Glaasvare procureuwent and faventory coutrol, automated, 5:33
Gold sodfup thicsulfate, polarography, 4:103
Goldhemmer, G. S., the expert witness IV. case of incubator
eggs, 1:59 (corr. 1:146)
Coldstein, B. P., see Nleleen, J. K.
Goldstein, M., detection of mineral oil on hard candy, 3:47
Coldston, B. R., sce Stskelum, G. 5.
Grshea, J. H., colortmetric asisy of natural estrogens, ):225
Grahan, R, E., selected abstra:ted bibliography on steroide.
6:161
spacial probiem in corticostaroid decomposition analysia,
6:151
Craham, W. A., separation sand fdentificat{on of tolor additives
in foods by puper electrophoresis, }:22%
Crains, chlorinated pesticides fn, extraction of low-moisture
samplea, 3:27
lead in, by polarography, 2:213
Grant, R. C., scheme for rapid separation and identification
of antihistamines by TLC, 5:171
TLC of woae sympathomimatics, 4:261
TLC separation and tdentificacion of soms cotrticostaroida
by thair reaction with sulfurie acid, §:7
Green, S., sec Legator, M. .
Grotch, F. M., identification of N,N-dimethyl tryptamine and
its internudiates, 5:27
Grixmett, J, A., differentistion of species of meat by disc
slectropheresis, 21131
Griseofulvin, particle size, 11245
Gross, P. C., GLC analysie of propellents in cosmetic
serogols, 1:219
Grusnfeld, H., snalysis of harardous substances, 6:1
snalysis of scame aromatic hydrocarbons, alkyl and aryl halides,
sod alcohols in crude saaples by MMR, 4:157
infrared gas cell contamination due to sorption of
gaskets, 4:291
NMR spectra of some commarcisl turpentines and theit
deteimination, &:89
laplr:ti;; of some solvent mixtures on several GLC columns,
Ses also Bianchi, K.

<

RN Wt T R4 b ae T e A AR S s v MRt TV A

STLCOPCB4017462



¥

. v,k e 4 stafn, 3:22)
wpoenfeld, Ho and Baay, A, Fo, kerosene Lo woo v
trynatole oy Anfurmiatoe and preoued vetlhads of

turpentined Yo g LA
detara/natim, oo ] . )
svlune and tolugue fn viscous paines and ~iwllav products,
D219 (eavr. 41370 o
Cnderuon, E. L., authentic data on prune julce concentrate
. . L n
and dricd prune compasition, J:163
durersinotica +f alcahols Ln riscallaneous products, 2221
o Renvow, Mo P
o Mayer, Al Jr
P,u-dianthy] tryptamiac

and {ts intermediates,

abune cprtivg Gl

a1, 611

WAy f:lﬂ9(rnr;.
backprouad bule
ficid tent,
Plat tloo-
foframred, Ji2d
prpex clirenuto

oy oh Ly 4
J'.'::i:i:‘Zch aed lon in norntng glory teeds, 1:87
: thylencdioxyphenoihylansne, fdentificstion,

~

amrethy b3, 0
G321 4i29
evoty, ddentifacsidon, 4:2
;):vulor:):blu, tdertirication and quantitstion, 3:107
test kit for crgeu-type slkaloldw, 4:17
Parp, A, Bee Lepatur, M.
lden, A Lo, Rey Saviod, Ol R.
fiarden, Ao L., aud Bvavaon, W, L., micro~potassiun halide plate
* eechnique, 2:7L5 (eorr. 3:22) 61182
Hipzardous substances, coshined GLC-mass mpectrometry, 5:
Fuldelines for analysis, 6:1
\acusune fn wood stain, 3:223
WK of toxic nolvents, §i157
petrclaun dix:illataa, by GLC, 619
separotion of oclvent mixtures by GLC, 6:175
rolder Fluxes, fluerides {n, §:225 6
teiechylone-tetramine and teiracthylene-pentamina, 3:163
turpentine, 33283, 4:89
viceosity, 1:3 .
vylene and toluere in patnts, 2:195, 3:212 (corr. 4:222)
Bagy, Joy £0r Bellpon, S, W,
heine, K, So, Jdr., ace Watlington, #. M. 105
beaachinroplaun and terarciool in prescace of psrabens, 1:10
Herestrol and phenoborcbital, 1:201
Hills F., oon Bethes, S.
l(oflnk‘,hw...v-l.:n-h\ Iijp by atomie abaorption, 6:23
Hopas, T. ¥., N¥~dlcthyl lysergamide (L5D) and LSD~iike com-
pounds. I. Bnckground information, 4:3
fduntification of LSD by IR spactrophotometry, 4126
See also Rullwan, S, W,
Hoi-a?d'._'?.‘ Foy 'f\!(ic‘l\ vashers as heat shielde for GLC injection
disphragms, J:36 .
liordic, €., 8oe wWntlfagton, T. M,
Mamon Bl and tissue, pesticides in, by GLC, 2:208
Handley, J. G., examinotion of sorbitol aa ite trimathyledilyl
ether by GLC, 3:169
Huteon, 8. D., Auu.\lyl{n of the tributyrin (glyceryl tributyrate)
content of butter as index of vegstabla fat adulteration,
6:19
Bydeocortfgona, effect on pyrogens tast for meomycin-hydrocorts-
cone mixture, ):U9 .
Ibralia, W., rew ;-echnlqun for preparstion of TLC plstes, 1:333
{néex, Buresu By-Lires, Volumes 1-5, 1:67
Index, Interbuscau By-Lines, Volume 1, 1:339
Volume 2, 2:302
Volweo 3, 31218
Velume &, ‘1'1311
Volume 5, 5:269 3157
In{ormation cetriaval, column tvep chromatogrephy abstracts, 3:
drug soelvaiw, J:5, 5:207
key word carda, 1137
pesticiden, 3:35

Infrared analysts, drugs, 1
B Cell eontamination, 4
inprovisied gas cell, 3;159
SIS PR -
nlerapotsssivg haltde place technique, 2:285 (cocr. 2:22)
miliiple firemal retlectance, 43121
neat, analytical uses, 6:116
vndecvlerdc acid and galts {n antifungal preparations, 5:279

Todinc, fn vitaming, by polarcgraphy, 2:229 (corr. 2:270)

lron, in druge, 2:241
fn frufe drinks, 1:147
in sutrition, annotated b{bli{ography, 51251

Isovphedrine, {n combination with other cold praparations, 3:81

Isoprepyl aleohiol in fish pirotein concentrate, 4:71 -

Iverson, ». L., fatty actd vontent of vegetable oils, unusual
oils, marine oflse, and margarines, 2:5

Tves, N. F., sce Glutfrida, L. -

Jackson, M. M., review and commentary on methods used to esti-
mate chell in chocolate products, 4:39

James, T., spectrophotofluorometry, useful tool {n drug anslysis,
6:1135

Jeffus, M. T., spectrophotometric detsrminatfon of nicotinamide
io multivicamin preparations, 1:235

Jakabsonr, E., soe Daochert, D. D. -

Joe, F. L., Jr., determination of isopropyl alcohol in fish
protein concentrate using modified Todd procedure, 471

determinacion of white mineral oil in bakery producte, 2:197
See also Whitley, V. P.

Johnson, R. V., spectrophotometric determination of mensdione
sodium bisulfite in various dosage forms, 5:285

Jones, II. A., gee Benson, W. R.

Jones, 8. W., Wilkie, J. B., and Libby, D. A., incveasing the
scope and reliability of the chemical vitamin D method

¢ (UsP XVII), 2:1 _

Kagan, B., brief viev of organophosphate cheutistry, 2:103

Xalirmsn, B. J., sce Van Valin, C. C.

Xaminski, J., spectra of colors, 6:192

Kamps, L. R., see Corneliussen, P. K.

Kamps, L. R., and Cornellussen, P. E., location of aldrin-
dieldrin residues i1 sugar bests and residue enalysis of
adhering soil, 2:212

Kantor, N. M., see Bracey, A.

Keppel, G. E., modified acid hydrolyeis method for dithiccar-
bamate fungicide residues, 1:25%

§ee also fricke, F. L.

Keroscne in wood stein, }:223

Key word cards, 1:37, 1:108, 11167, 1:239, 11335

Kirchhoefer, R. D., determination of decomposition product of
diazepam (vslium substance) by combined fnstrumental
analyais, 5:161

wultiple internsl reflection speactroscopy, 4:211
Sga also Dow, M. L.

Kixshbous, A., automation of aicroblological essays: yesterday,

today, and tomorrow, 6:31
results of 2-year testing program of anti{btoties for con-
tanination by penicillin, 4149

Kletnwan, A., modify the merhod?, 21167, 3:306

Kling, M. S., and Wells, €. E., GLC separstion of optical
isomers of some oympathomimetic anines, 4:275

Knoll, E. W., sas Bowman, F. W,

Koch, §. A., end Alexander, T. C., investigations of spectral
quality and minimum sample aize on the A-60 MMR
spectrometer, 3:49

Korte, D. E., extractables in rubber materials used 1in food
processing, 2163

Kraa, T. C., and Turcsen, J. W., spplications of MR spectro~
3COPY to regulatory drug anelysie. 1. rapid assay of
sslectad compounds by internal standard procedures, 6:257

Kraa, T. C., Belloan, S. W., and Turczan, J. W., characteri-
tation and determination of impurity found {n distilled-
in-glass aceronitrile by NMR and mass spectrometry, 6:233

K.rob!..oun case, scientific aspects, 2124$ =

Kriegar, F. L., see Taylor, J. T,

91

o DSW 033501

STLCOPCB4017463



¥rintte, B., sutomated data processing in gloassware procure~

et and dnventory control, 3133
6tudy to determine houwopeneity of fuscct flith (n {udfvidual
cartons ol {is paate, 4339

frivtiz, ., and Ro moe, Ao, JT  autonatsd data processlug
in publication procurerent 1T, 5:21%

LF2, hallucinopen, structure elucidation, 5:113 (corr. 5:170)

Lakata, G, D,, sec wnitley, V.o P,

Larbere, 3. P., Snow, K. B., und Stmpgon, R. F., differenciarion
ot fnke on 2 sinilar types of drug capaulen Ly neutron
activation analysfa, &:95

Lumtvia tlow hoods, for sicrllity testing, 3:110, €190

Lary, D., snd Salwin, H., carctenold pir.uuﬁ'm i slirimp, 2:149

leawl, tn foods, 227

In eruin, polarogenhy, ?7:213
Le an o oatimony, fucuhater voject cugr, 1359 (corr, 1:155)
e hontdyla evidence, 3:1%5, 31187, 3:359

Wty Mo S, eyclamate hib'iography, 6:4%, £:99

togat T, H., Dolimplo, D,, Green, S., Pecrry, M,, Harp, A.,
Guvald, ¥, J., Loun, V., Solymosi, 1., and Vragg, J.,
cnll blodogy genetica and the FDA, 2:253

Loepner, He Ay eardy proble v of the Foa, 1:147

et r to tha edftor, 3:)00

Lvitne, 1o, fdontlfication of mencal buttonn (peyote), 4129

[SWay, D0 AL, meworial, 3:236

Sae plso Joues, 5. W.; turor, R,

Lipseonn, G, 0., chielenl corposttion of Concard grape juice,
2:137 (eorr. 3:93})

Lauk, ., detersination of LSD and Leo-LSD by paper chromator
prophy, 4:19

flcld tast for LSL, 31377

fowsll, G., determinntion of chlorpheniranine ot dexbromphen-
tramine snd phunylpropanolamine or isaephcdrine ia "cold"
preparstions, 383

LSD, fud lysergle acid diclhiylaniden

Luntig, E.. MR litersture retrieval by cowputer,

Lysergic ncid dlethylanide, 2:149, 21153, 4131, 4&:

Luciyround informatfon, 4:3, 4110, &115, 4116
f10ld teat, 31177

fu sorning glory seeds, 1:87

IR, ):2%5, 4:24, 4326

paper chromatography, 4:1%

TIC, 431 :

d-lywerple acid distbylamids tartrate, fieh bionesay, 31201

Mackerel, Pacific or Jack species, identiiication, §:53

Hefullovgh, R. M., essay of amphetamine (n formu’ations with
thyroid, phenobarbitai, atopine, ang uloin, §:27%

MeGowen, R. J., eniacion spectroscopy and its application, 2:289

McNursey, Co Foy Alternstive method for visconity mcesurerent,
1:313

¥cNerney, F. G., snd Beaver, L. A., detormination of trace smounts
of trichlorobenzene in foods, 5:195

Magneefum oxida, sffect on nitroglycerin decouposition, 41193

Major, A., Jr., and Crawford, R. H., deternination of
lLiexachlorophene and resorciool {n presence of parabens, 11105

Major, A., Jr., snd Hall, M, J., determinstion of tin and {ron
in fxuit drinke, 11147

Mancke, D. D., and ¥rasch, D. L,, 1dentification of pesticides
by extraction p-values, 2:171 .

Margnrines, fatty acid concent, 2:5

Marine, V. 5., povous glaas s TLC adsorbent, 5:61

Markovite, A. L., liproved motility test procodure, 5:241

Mertin, N, P., key word cerde for simple retrieval system,

1137, 11108

Martin, R, J., e ftegmund, E. G,

Martiu, R, J., Dethert, P, D.,'end Beyer, E., N,N-dfethyl
lysotganide (LSD) and L5D-like compounds. 1L, anslytical
background, 4110

Mans tpectrometry, diacepsm dscomposition product, 5:161

N,l-dimethyl tryptemine and ita intermadistes, 3:27
iopurity fn acatoaitcile, 6:23)
proctical applications, 1:287

Hane spectromstry-gas chromstography, 61182

MDA, o Q@-mathyl=),é-methylune-dioxyplienethylamine

Meat, spccies differantiation by disc eloctrophoresis, 2:131

L)

41269
119

L

Mecltzine NC1, fn drugs with pvridoxine uG1, 3:183
Meeth, B., aad Foach, G. L., “f)PU values of =-nne chilurinated
pestleldog by TLC, 2:295
Melehior, D, . puantitattve GLC of xylene and telaene g
certaln fiint tnludrerd and »1 s, L1143
Menadlone Godive blrulfhea, apcctraiemetry. 5:23%
Metnls, fluoiiduy in by specific tluoride alectrone, &:28h
Lewle ataiyuiin, Netay spestroscony of total divt samples,
4:145
Hethenamine, CiL(, 2:109
¥-Methyl-d, 4-rethylenedioxyphenethylamine, fdontification,
41211 ’
Hicroblal crntamination, bibliography, 6:229, §:320
Microblological ausays, automatfvn of, 5:31
Microscopic method, for manure in doiry products, 1:77
Miles, B. C., correlation of oreanoleptic evidenco with pH,
volatile bases, and {ndole as indices of decomposlition
tn raw, frozen shrimp, §:304
distinguisliing between oxtriphylline snd theophylline by
TLC, 2:159
Miller, C. A., and Werren, J., frozen king crabucat drained
weight study, 3:259
Miller, L. C., lecter to the editor, 3:306
Milk, chlorinated cloanter reefduves {n, 2:3)
human, pesticides in, GLC, 2:205
Minoral oil (white), in bakery products, 2:297
on hard cnudy, 3:47
Mitcheil, L. C., calcium sulfate as an adeorbent for TLC, 3:237
preparstion of chromatographic plate for TLC! channel
technique, 2:77 .
Mold count and rot, in commiouted frute, 1:213
Moisture, fn comminuted vegetable spices, 1:267
loss, cottage cheese cartons, 2:102
Moaochlorobenzene, contaminant in chloral hydrate, 1:297
Moor, J. L., Authentic data on prunc juice concantrats and
dried prune composition, 4:141
Moquia, R. J., repid identificstion of sugars and supsr
alcohols by paper chromatogrephy, 2173
Horris, W., lead in total diat sawples and typical foode, 2127
Morrison, J. C., and Verfsillie, J. R., spectrofluorometric
and TLC determination o quinidine sulfate contaminscion
in verious druge, $:237
Wotiliey, improved test procidura, 3:241
Mouse~skin painting study for carcinoganicity of 2 colors, 3:105
Mouthwssh, bacterial growth In, 6:169
Hullar, H. J., genetic effects of chemicals, 1:13)
Multiple internol reflectance spectroscopy, 4:2ll
Hutagenesis, chemical, 1:133 ,
Mycotoxins, sfletoxin decontamination, 11243
bibilography, 3:95, 3:134, 31193, 3:241, 81133, 4:203,
41237, 4:297, 3:92, 31133, $:1717, _5_:720, s,
6136
{odex, 3:250
solvent contaminatfon, 3:239
Hyrieck, J. W., autosation at Mational Center for Drug Acalysis,
b1 )
Narrin, M. B,, poets' corner, 1:234
Neomycin in mixture with hydrocortisona, effact of hydro-
cortisone on pyrogen test, 1:209
Reutren activation snalysis, food products, biblfography. 61294
ink on drug cepsules, 4:95
Newton, J. M., analysis of undecylenic scid and its salts io
anctifungal preparations by IR spectroscopy and polaro~
graphy, 3:279
Niacin, vich plecicanide, 1:91
Niscinamide, polarography, 3:271
in multivitamine, 1:235
vith aiscin, 1:91
Hicotinamide, see Ntacinamide
Kielsen,.J. K., and Goldstein, B. P,, effect of hydrocortisone
on the test for pyrogens in a neomycin-hydrocortisone
suspension, 1:209
Nitrofurazone, {n feed, 11151
Nitroglycerin, decomposition, with magnesium oxida, 4:19)

DSW 033502

STLCOPCB4017464



——

3

s hvlroxlert i renen gt acdd, rontaelaaut in feeda, ﬁ::SS

Carabase eveds seosocar by 3328
IR RUP K
Yidde o0 Aumetic testharec, aceteonitrile fwpuriev, 6:233
srosatic hedrocorbuny, «ikyi and aryl halides, and alcoliols,
arlyy

dlazepam decomposition product, $:161
Iteriture retrieval, 4:269
regulatory drug anvlysiy, 61257
gpectral quallty and winfzum sample size, 139
tricthvlvne~tetramine and tetraethylene-pentamine, 3:163
turpeatines, 4:8%
0'Crnaci, I Se, Jr., s Voo Valin, €, C.
0f1i, vonutsble, marine, mirsurines, fatly acid content, 2:5
Olcomnrgarine, packaged, cirinkage, 3:267
Organoleptic analysis, duconpossition odars in fish, 5:121
fncubator eggs, 1:59
shrirp, correlotion with chenfcal dndices, t-2304
Oswald, R, J., see Legator, M.
Oxalic acid, colorlnrlr(c unnlysl.. 165
Oxley, N. M., atcrobial cortamination bibliography, 61229, ©6:320
Oxtriphyllino, dilferentiation frow theophylline by TLC ? 159
p-valuecs, pusticide analyels, 2:171
bPage, D. P., qualitaiive and quantitative analysie of some
barbiturates by GLC, 1:203
Paper chromatography, chlorinnted pesticides, 1:224
LED and Lso-LSD, 4t19
.augar and cugar alcolols, 2:73
Pacabens, effect on atsay for hexachlorophene and resorcinol,
1:105
Panicililin, contamination of antihfotics, h1d9
procsine, effect on sulf{ametharine analyeis, 1:97 (corr. 2:90)
Perry, M., see Legator, M,
Pesticidv snolysis, sutomatic GLC injection system, 6:57
extraction p-values, 2:171
human milk and tillue, 2:205
improved GLC column, 2 171
interterence by chlorinated cleansers, 2:31
p values for TLC, 2:295
rodiological mossurament of cholinesterase activity, 4:85
Pesticiden, aldrin snd dleldrin in supar beots, 2:217, 3:91
Banol, biochemical meanurements of toxicity to rate, 4:177
chaminll literature, 3:35
chlorinated, low moisture graind, 3:27
paper chrounto;rnphy, 1:224
TLC, 1185
DPT, effects on central nervous system, 6:313
dithlocarbamstes, 11255, 2:177
endrin and dieldrin on carrots, 11263
organophosphates, review of chenlltty. :103
polychlorinsted biphenyls, affects on central nervous
syetenm, 61313
rodenticides in batt samples, 4:51
trichlorobenzene in foods, 31195
Petroleum distillates, sdentification by GLC, 6:9
Peyote (mescal buttons), fdentification, 4:29
Phenobarbital, and hexestrol, 11201
Phenols in drug combinations, by GLC, 2:2
Phenylephrine hydrochioride, in opthulntc preparations, physio-
logical effects, 4:113
Phenylwercuric acetate, in druge, by polarography, 2:271
Phenylpropanolamine, in combination with other cold prepara-
tions, J:81
Piechockl, 3, T., dys extraction mathods fan pharmaceutical
analysis, 5:15
Post's Corner, lx 34
Polarimatry, optic-l rotary disparaion, 5:81
antifungel preparstions, 5:279

(L L1 S ¢ ame e s

Tolarography, eadntum in fondntuffs, 5:107
chlorofura lintment, 2:164 -
c¢iethylsicilbestrol In animal fecds, L:307
2014 rodiun thivsullate tajectables, 4:103
o dray anolyars, 201
lodine In wit:mlny,
teawd in yratfe,
nitrares, with nivrites, 6:709
pirenyliercuric acctate in druge, 2:271
ribo{lavin, thiamine UCL, &nd nlacinamide, d:271
thalliom 1n powdercd malt extract, 2:11

Polite, M. V., aml Culeste, 4. C., polarographic determination
of thalllum in powdered malt extract, 2:14

Polito, M. V., and Romano, A., Jr., differentintion and iden-
tificacion of nlacin and nlacinamide tn pharwmaceuticals,
1:91

Polychlorinated biphenyls, cffects on central nervous systen,
6:313

Polyethylene, contaminant in paper chromatography of chlorinated
pesticides, 1:22¢4

Ponder, C., drug stability and chemical {ncompatibility, 5:23

Potter, W. G., see Stanley, E. R.

Potter, ¥. G., ‘and. Stanley, E. R., interlerence of sodium p-
wmincbenzeate in analysis of cu\[amethn:tno in nedicated
feeds, 2:91

Preservatives, sorbic acid in cheene, 2:81

Prochazka, M., Gajar, R. J., and Fernandez-Flores, L., deter=
minntlon of diethylstilbestrol in animal fecuis by
oncillographic polurography, 1:307

Progesteronc, with estrone end testosterone, 5.35

Propellenta, in cosmetics, 1:219

Prunes and prune juice, suthentic dats, 2:183, 4:14

Pseudomonss acruzinosa, {n non-sterile antibiotic products,
5187

Psilocybin, fdentificatlon and quantltltlon, 3107

Publications, automated procurement, 5:215

Publicacions list, &4:181 (corr. 4:222), 4:264, 4:308, 5:49,
5:101, 5:145, 5 187, 5:237, 5:288, 6 52, 6 1108, 6: 166,
61219, 6 276, 6 323

Pyridoxine hydrochlo:idn in drugs with meclizine hydro-
chioride, 3:183

Pyrogens, offect of hydrocortisone on test of neomycin-
hydrocortisone mixture, 1:209

Pyropliosphate, {n canned tuna fish, 3:67

Quantity of contents compendium: chesse, packaged, shrinkage,
1:9 (corr. 1:146), 1:15, 1:26, 2:93, 2:96, 2:98, 2:100

crackers, filled, shrinkage in 2:227
oleomargarine, shrinkage, 3:287
tes, shrinkage, 3:291

Quaternary smnonium compounda, in foods, bibliography, 6:263

Quinacrine hydrochloride, fluoromatry, 4:255

Quinidine sulfate, contaminatfon in druge, 6:237

Rader, B. R., deteraination of moisture in comminuted
vegetable spices, 1:267

Radloactivity, measurement of cholinesterasc activity, 4:85
Ratay, A. F., soe Gruanfcld, M.
Raumsker, D. L., see Reasves, H. P. 6:288
Rawvolfia sorpentina, by fluorumetry, 6
Reeves, M. B., Hall, J. Y. Yates, 7. 3., and Rausaker, D. L.,
conparison of 2 uethode used in preparing frozen vegetsdbles
for bacterfologicel study, %1189
Riboflavin, by polarography, 3:271
Rosch, G. L., see Mceth, E.
lobcrtu, J. 1., colorlnltric determination of fornaldehyde in
foods, 5:283
Roberts, L. A., fluorometric deterﬂlnntion of sterols as
cholosterel in sgg noodles, 4:229
quantitative fluorometric method for aminscrine end its salts
in drug preparstion, 2:85
rapid fluorometric deternination of quinscrine hydrachloride
in drug preparations, 4:255

2:270)

DSW 033503

STLCOPCB4017465



—_— m———

Kodentficider in bofto, ecreeninp, 4:51

Redricks, J. V., Ce-lmne, %M., aund Staletf, L., rolvent con-
taminatlon frem valatile corponenta of fiberglass glove
box, 3:239

Kudllrurl. ‘A. J., nonaqueous titration of aclds aud Lauce {n
puarmaceutical enalysis, 5312,

Regavite, H., drug nomenclatuce, 3:307

infornationnl alds for drug analysts, 3:5
Roino, A., Jr., mothod of analysie¢ for LsD, 2:133
See also Krinfte, B., Polito, M. V., Turczan, J. W.

tuin, J., Fein, A., Manchf, R., and Wtilioms, J,,
anialysiv of pyridoxine hydiochloride and meclizine
hydvochloride cambined fn tablets and elixir, 3:18)

#ecorciaul, vith parabens, 1:105

tos3, V., pne Lepator, M.

itot, 4R cozadinuled frule, 1:223

uhbpr woterial, verd in food processing, extractives, 2:63

Sulieylic suid, ucparatlon fron benzolc acdd in whitfleTd's
ointment, 2:1S5

Salmonellia, In xrn; legs, 5:69

Sa)uin, M., ruve Lawry, D.

Sapmul, 0. K., Brannon, W. L., und Hayden, A. L., IR spoctra
of some compounds of pharmaceutical interest, 1:3

Sanfeation, of cunfevtionary msnulacturing, 5:189

Schortal, H., cathode ray polarography of riboflavin, thiamine
hydrochlovide, and niscinamide, 3:271

Schnaider, J. E., coparison of low teuperature asher with
vet nohlng technique, 6179

Bcroggine, K. 8. daternination of carbarsone in feeds by
color!mecrlc spectrophotomatry, 2:237

Selzar, G., aca Blakely, J.

Shapiro, R. L., wycotoxin bibliography, 3:9
1261, 4:13), 41203, 4:237, 4:297, 5: 9
51220, 5:271, 4336

shell, tn choco)nte products, 4:39

sharkon, 8., polarographic method to identify and analyze
chloroform {n chloreforz liniment, 2:161

X-ray mothod of asnalyeis, §:140

Sherken, 5., and Williams, J. C., determinstioa of fluorides
in solder fluxes uling specific fluoride slectrode, 6:225

Shrinp, carotenoid pigments, 2:189

docuu:onitton, corrulation of organocleptie aad chemical tests,
1304
Shrtnkugo. packaged cheess snd cheuse products, 1:9 (corr.
11146), 1115, 1126
prckaged coltage.charce, 3193, 2196, 2:98, 2:100
packaged ftlled crackors, 11227 ble
packaged cleomargarine, 3:287
packaged tea, 3:291

Siegmund, E. G., and Martin, R, J,, 1dentification and
qulntitatlvu detarnination of psilocybin in tablets, 3:107

Siwon, M. E., poseible mydriatic effect of collyriua contatning
0.15% phenylephrine hydrochloride in human and rabbit
eyes, 41113

Simpson, K., E., see Lambert, J, P,

Smith, D, B., eomputer-nllioted analysis, 5173

Bnow, K. B., sce Lambere, J, P,

Snow, 8. W., vau Andres, C. N. .

Sobotks, T. J., ., differentisl effects of LDT and polychlorinated
biphenyls on central nervous system, $:313

8odiim p-aninobonzoate, interfarence in assay of sulfamethsrine
in medicated feads, 21951

Solvent contamination, from llberrluus glove box, J:23%

Solvents, by combinad CLC-mass spectrooetry, 6:182

koronono. in wood stain, 31223
ssparation by GLC, 61175

turpentine, ):283

xylene and toluens by GLC, 2:193, 3:219

Solymosi, L., seu Lsgator, M.

Sorbic acid, in cheess, 2:81

Sorbitel, GLC, 31189

Spectra conpilntton. infrared, of drugs, 1:3

UV, of color additives, 6:192

N

Speetrachatoreter, PE-24, dirficultfes, 1:278
Spectrepbotonetric rells, cleaning, 1:8)
Sperling, A. ®., d¢ position of nitroplycerin in presence
RN R TR RS o W <] _’._:]')J
Splees, veactable, ure am, 1:267
Stabllley of deu Ml
5laiclmm, Go 5., and Holdston, B Ro, Sepiration and
spectrophotcantric getermination of heiaatrul and
phenobnxhital {n tahlee prevarat1onn, 1:20
Stanlvy, E. H., be¢ Potter, W. G.
Stanley, E. R., and Yottor, W. C., deterwination of sulfntethas
egine in modicaced fecds contllning procalae peniefitin,
1:97 (corv. 1:90)
staphylococcus, enterotoxins in food, gel-df[tuiton detection,
3128
Statistical analysla, sample efze foruwla, 2:15 (corr. 2:10})
Statictical coacepts in drug analysis, 6:197 -
Staulter, L. J., updacine analytical conatants for agg
content of food, 3:33
Steinbrecher, K., collaborative study of determination of
arponia as index of ducomposition in craboeat, 6:28%
Stephens, R. L., manure in dairy products, nn -
Stertlity of antibiotlcs, 5:157
Grerility testing, antibiotics, 331
lamfnar sir flow hoods, 3:110, 6:90
Sterofids, abstracted blhliogrdphy. 6:161
estrone, progesterone, and testosteronc, 4:35
GLC, 1:289
in antihlozic preparations, interfersnces in asnay, 1:279
natural estrogens, 3:225
Sterols, in egg products, 3:33, 4:209
Stoloff, L., sce Rodricks, J. V,
Stoloff, L., and Trager, W., recommended decontamination
procedures for aflatoxin, 1:24)
Sucaryl, in dietary candy and chewing gum, 3:23
Sugare, in nstural products, by GLC, 4:147
wonossccharides by TLC, §5:149
sigar alcohols by paper (hromntogrlvhy. 2:1
Sulfamethazine fo feeds, w!th procaine penicilliin, 1:97
(eorr. 2190)
interfercnce of sodium pesuinobenzoate, 2:91
Sulfisoxazole and acetylaulfisoxazole, Bratton-Marshall
ansay, 1:127
Sutor, R., and Libby, D. A., colorimetric determination of
oxalic acid, 3:85
Sympathomtmetic-. GLC of optical isomers, 4:275
TLC, 4:261
s:ymanlki. H. A., see Barcklow, P. C.
Tsblet pulverizers, evaluation, 4:197
Talley, M. C., FDA scientists occupy nev laboratory
headquarters, 2:147
Tanner, J. T., and Friedman, M., application of neutron
activation analysis to food producte: a Wibliography,
5:294
Taylor, J. T., ansiyeis of 3 drugs containiag carbinoxsmine
by GLC, 21117
Taylor, J. T., snd XriegSr, £, L., rapid GLC snalyeis of
nethenanine in phatmaceuticals, 2:109
Tea, FDA responsibilities under Tea Act, 1:317
packaged, shrinkags study, 3:291
Testosterons, with estrone and progesterone, 4135
Thallium, polarography, in poudared malt axtract, 2:11
Theophylline, differentiation from oxtriphylline by
TLC, 21159
Theper, H. E., determination of iron in drugs, 2:241
Therapeutic equivalency, of drugs, 3111
Thieaine HCL, polerography, 31271
Thin layer chromatography, calcium sulfate adsorbent,
3:23
channél technique, a»n
chlorinated pesticides, 1:85
corticosteroids, 5:7
extraction appsratus, 2:145

OSW 033504

STLCOPCB4017466



I

Mhin Javer ¢hromateprapht (continucd)
glroxin in divitexin avd dfpoxin teblets, 6:25
10 and LED tartrate, }:21

~juegaverp 8liteey Yits?
rumas g av ety A
exrripiilfae and theothylline, 2:759
e eeanatIon, TUia)

porous ploss At puserteat, 361

ouin‘dine aulfate as Jontaminpant in Arugs, 6:137

Kypn Valucs for chloriaeced pesticides, 2:295

redont urine eontactoatiorn, 2:253

teparatlon aud fdentsi{catlon of antihistemines, smin
sympathomiretice. 4:2b1

tricthylene -tetranine sud tetraethylene spentanine, 3:163

Thrarher, J. J., atateact of l{teratura on coluwmn “trap"

ehrowatencaghy, 307
deteminatfon ¢f fuscct fragments aand rodent hairs in wnito
flour baked joods and alimcntary pastes by modified
scid hydrzolyain method, 3:313

hyroid assay, recant progress, 3:125

Tin, tu (ruit drln~ks, L:lﬁ7

repatlea, nonejque wus techniques, in drup analysis, 5:125

Teluene In paint thinsers by GLC, 21195 (corr. 4:222¥, 3:219

Total diet analysls, arsenic, 11251

lead, 2:27
trace analysia by X-vay opactroscepy, 4:165

Tryger, W., see Stoleff, 1.

Tributyrin {glyceryl tribvuryrate), in butter, from vegrtable
fat contamination, 6:1%

Trichlorohenzane, GLG irace amounta in foods, 5:193

Trioethylamine, 4n fish decouwposition, 31133

Turceau, J. W., sen Bellwan, S. W.; Kyam, T. C.

Turcran, J. ¥., and Romanoc, A., Jr., sepsration and determina-
tion of eslfcylic and benzeir acids in Whitfisld's
ointment, 2:155

Tutpentine, 31283, 4:89 .

Urbergar, E.”J., therapautic equivalency of drugs factors that
cun influence biologic availabilicy, §:11

Undocylenie acid, in wntifungal prepavations, 3:279

Van Valin, ¢. C., Nallman, B. J., and O'Daruol, J. J., Jv.,
polyothylene as source of artifscts {n paper chromato-
graphy of chlorinated hydrocarbon insecticides, 1:224

Vegetables, frozen, prepsration for bacteriological studfies,
4:189

Varfslllfe, J. R., sec Morrison, J. C.

Viscoaity, alternative to Saybolt Vizcometeyr, 1:313

Vitanins, Byz, by atomic absorptiom, 6:23.

D, improving USF method, 2:}

dodine fn, 2:229 (corr. 2:270)

menadions sodfum biaulfite, 5:285

olacin snd niactinamide, 1:91

niacinamide, 11235

riboflavin, thiamine HCl, and niscinanide, 3:271

Hatlington, P. H., Hozdic, C., and Heine, K. S., Jr., trace
anslysis of total Jiet samples by X-ray fluorescence
spectroscopy, 4:163

Weyland, L. G., eae Bracey, A.

Webor, A. L., detcruination of pyrophosphete in canned tuna
fish, 3167

problese in identi{ficstion of fish wpecies, snapper, 3:153
sons considerations in laboratory examinstion, dotection,
and {aterprctation of decomposition odors in fish, $:121
Weeks, J. F., Jr., Baird Model Ky-1 flame photometer: adaptation,
adjustaeat, snd calibration for genarsl use, 11163
guidelines for determinstion of conjugated estrogens, §:)45
phenylptopanolaniiie hydrochloride, pheniranine wmaleate,
and pyrilamine malsste fn eyrups by eolunsn chromato-
graphy and UV spesctrophotomatry, 6:85

Veik, R, Y., see Werrea, J. C.

Weik, R, W., and Werren, J. C., packaged cresmed cottags chetse
shrinkage study at Sealtest Divisfion, National Dairy
Products Corp., Chambersburg, Pa., #nd Washingtonm, D. €.,
2198

aro avtelr

weive, P.J., aec Rrcaccy, A,

Wedlls, €. K., fea Kilog, M, S,

Werren, J. C., nackave cherie snd rheese producte shrinkage
“twly nar Kraft Yoods, SprinaCleld, Flesourl, 1:1%

furden Tnods Co., Plimouth, Wisconsin, 1:26 -

quan’ irv nf conteats coapcendiun: packdzed tea shrinkage
utady, 31291

Sce alsa Miller, 6. A.; Welk, R. W.

wereen, J. C., and Blumquist, V. H., packeged cheess shrinkssge
study at Borden Foods Co., Van West, Oh{o, 1:9 (corr. l:li6)

Werren, J. C., and Wetk, R. W., packaged cresmed cottage choesc
shrinkage study at Capitol Milk Producers Coop., Inc.,
frederick, Hd., and Washingtom, D. €., 2:100

Snfeway Steres, Inc,, Landuver, Md., 2197
quantity of contents compendium: packaged oleomargarine
shrinkace study, 3:287

thecler, H. H., dried {4y ond fig puste industry: relation of
growing and processing practices to insect and filth
content of finfehed product, 2:14%

fusect filth in domestic fip pastes, 6:22)

White, M., further studlea uning laminar aie flow for ster{lity
testing of pharmaceutical drugs, 6:90

Whitifeld's ofntmsnt, aeparation of benzoic and salicylle
ecids, 2:155

Whiting, M. G., ascorbic acid aud ths couscn coldt selected
references with anrotations, 3:229

Whitley, V. P., ‘arsenic in total diet sample, 1:231

determination of arsenic fin swine liver tisaues, 21169

method for deteraination of scetyl-penitrophenyl
svlfanilanide and 3,5-dinitrobenzam{de in medicated
feed premixes, 2:267 '

. Whitley, V. P., Joe, F. L., Jr., and Lakata, G. D., restdue
anslysis of 3,5-dinitrobenzamide (3,5-DNBA) in poultry
tissue, 4:75

Wilamowskt, G., colorimetric detorntnatfon of sorbic acid
in cheeses, 2:81

'pezt;;photonetrlc method for difodohydroxyquin in drugs,
1179

Hildo;n;;; H., shrinkage scudy of packaged filled crackers,

Wilkis, J. B., sew Jone:, 5. W,

Willisas, G. H., end Cesterline, J. L., Jr., soma biochemical
weasurements during chronic feeding of tbe aarbamate 3ano.
to rats, 4:177 '

Williams, J. C., see Rotonetein, J.j Sharkea, S.

Willismgon, W. T., ILI, polarographic determinntion of trace
amounte of lead in grains and grain products, 2:213

Womsck, M. 5., fish apecies identification by disc elactro-
phoresis, 1:81

fdentification of colors using vepid strip slectrophoresis,
1:227
Woodson, A. L., snalysfa of drugs subjact to drug sbusa control
act, 31112

anslywis of estrons, progesterons, and testostarons in a
suspension vithout scparation, 4135

assay of gold sodfum thiosulfate injectsbles using conventional
polsrography, 4:103

detot:l;;;lon of 3-nitro-4-hydroxyphenylarsonic acid in feeds,

--polarographic datarmination of nitrates {n agueous wedia con~
taining nitrites, 6:299

polsrography in drug analysfs, 3:1

use of operationsl amplifiers in the laboretory, 61119

Vragg, J., ace Legator, M. -

X-tay analysis, 61140

total diet mamples, 41165

Kylene in paint thinners by GLC, 2:195, 3:219 (corr. 4:222)

Yarnall, F., E., pillietics, or {dentification of nanu?iczurlng
source of barbiturate snd amphetamine drugs, 3:127

Yates, P, J., see Roeves, M. P. -

Zacharias, D., IR identificacfon of LSD in eaprules, liquids,
sugar cubes, and tablets, 3:255, 4124

Zasberg, B., and Dias, R., TLC of some monosaccharides, 5:149

OSW 033505

STLCOPCB4017467



