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SUMMARY

A number of cationic dyes commonly used in histology may be conveniently
and effectively analysed using the thin-layer chromatographic system of Marshall and
Lewis. Commercial samples of Acridine Orange, Crystal Violet, Janus Green B,
Methy! Violet, Neutral Red, Pyronin B, Pyronin Y(G), Safranin, Victoria Blue B and
Victoria Blue 4R have been analysed with this system. All have beecn found to be
complex mixtures of coloured components. Chromatographic data on these compo-
nents are presented.

INTRODUCTION

The cationic dyes Acridine Orange, Crystal Violet, Janus Green B, Methyl
Violet, Neutral Red, Pyronin B, Pyronin Y(QG), Safranin, Victoria Blue B and Victoria
Blue 4R are commonly used in histology!. With the current awareness of problems
caused by batch variations in biological dyes in general, a rapid and highly effective
chromatogiaphic system for these dyes would be helpful for identification, analysis
and quality control. Many published systems have been paper chromatographic .
ones?—12. These are slow and often of low resolution. Most published thin-layer
chromatographic (TLC) systems for these dyes®-7-*-2!, although rapid, are also of low
resolution, or where highly effective, are only applicable to one or two of the named
dyes.

In the author’s hands the most rapid and effective means of analysis of all these
dyes is the TLC system previously developed by Marshall and Lewis?? for Roma-
nowsky-type blood stains. In this paper TLC data obtained with this system are
reported.

EXPERIMENTAL

Practical details were identical to those already described®. The effectiveness
of the system may be judged by comparison of the numbers of components separated
from batches of dye presented in the following tables with those previously reported
for the same samples using other thin-layer systems®. Using Marshall and Lewis’
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system and anplyxno dyes as narrow bands, most components are’ separated after the :
solvent front has travelled 10 cm. Separated bands are narrow, clearly defined and
totally free from tailing. Bands which have R; differences of only 0.02 require in-
creased development. In these cases the front should be allowed to travel ca. 18 cm.
The bands are then completely separated since durmg this mcreased development they
remain narrow and sharply denned :

RESULTS "AND DISCUSSION

Acridine Orange (CI £46005) (Table I)

All batches contained the same major component, preaumably the nominal
dye. A total of seventeen components were identified in the seven samples examined,
but individual samples contained only seven to ten of these. Several authors have

TABLE 1

TLC DATA ON COMMERCIAL SAMPLES OF ACRIDINE ORANGE )
m Indicates a major componsnt, t a trace one and i one present in an intermediate amount.

Supplier and batch No.  Companent

1 2 345678 9 10 11 12 13 14 15 16 17

B.D.H., 2050450 t t t t m t i i t t
G. T. Gurr, 422 t t t t t i m i t
G. T. Gurr, 17316 t t t t t i m i t
R. A. Lamb, 0700 i t t ot i m 1 t ot
R. A. Lamb, 0770 i t t ot i m i t ot
R. A_Lamb, 1109 t t t t 1 m 1 t t
Supplier unknown,
sample many years old i t t ot i m i
Data on componznts
No. Mean Ry Ceolour Fluorescence colour in short-wave
UV light

1 immobile none pink ,

2 0.05 . pink vellow <

3 0.07 none blue

4 0.10 none yellow

3 0.13 none pink

& 0.16 yellow blue

7 0.19 none pink
"8 0.22 none = yellow

9 0.25 none pink .
10 0.28 orange green
i1 0.31 orange yellow
12 0.34 none blue

13 0.37 yellow green

14 - 040 yellow blue L -
15 043 pink yellow R S i .
16 0.46 - none ~ blue

17 0.49 ‘none cream
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detected 1mpur1t1es in Acridine Orange by TLCS 15.21 although others have noted its
) homogenelty

- Crystal Violet (CI 42555 ) and Methyl Vielet (CI 42535 ) (Table IT)

) These dyes are mixtures of hexa-, penta- and tetramethyl pararosanilines to-
gether with lower homologues. The three batches of Crystal Violet contained the same

- two major components and one present in an intermediate amount. These components
of R 0.24; 0.27 and 0.31 are possibly the hexa-, penta- and tetramethyl derivatives,
respectively. Only four components were identified in the samples examined, individual
samples contzined three or all of these. Several authors®!*7 have previously analysed
this dye by TLC.

TABLE II
TLC DATA ON COMMERCIAL SAMPLES OF CRYSTAL VIOLET AND METHYL VIOLET

m Indicates a major component, t a trace one and i one present in an intermediate amount. Suppliers’
suffixes for Methyl Violet samples are given in parentheses.

Supplier and batch Na. Comgonent
1 2 3 4 5 6 7 8 9 1i0 11 12 13 14 15 16 17

Crystal Vielet

B.D.H., 2105200 t m
Difco, 1881 . t m
R. A. Lamb, 3518 m m i
Methyl Violet
B.D.H._, 2085030 (6B) ittt t t i m m m t t t
Difco, 0123 (2B) i it it t m m m i ¢t ¢t
R. A: Lamb, 1009 (2B) t ¢t t t t t i m m m i t t
R. A. Lamb, 2572 (6B) ittt it ¢t m m m i t
Merck, 424030 KBrein) i t t t t t t i m m m m m
Dara on components
No. Mean R Colour Fluorescence colour in short-wave
: UV light
1  immobile blue none
2 0.03 turquoise none
3. . 006 lilac none
4 0.08 blue none
5 0.10 lilac none
6 0.13 lilac none
7 0.16 - magenta none
8 0.19 magenta  none
9 - 0.21 blue none
10 624 violet none
i1 0.27 violet none
12 0.31 lilac none
13 0.37 lilac none
14 0.45 iilac none
is 0.50 iilac none
16 0.53 . - - iillac aone

17 064- - blue none
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Thrce major components were common to all samples of Methyl Violet, ina
smgle sample two additional major components were-present. The three common
major components are possibly the penta-, tetra- and trimethyl pararosanilines, al-

thouch it -has bean sugeested that Methvl Viglet is nrincinallv a mixture of the hexa-
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penta- and tetramethyl derivatives®. The compounds of high R, may include the di-
and monomethyl pararosanilines and pararosaniline itself. A total of sixteencomponents
were identified in five samples, individual ones contained twelve to thirteen of these.
Using paper chromatography Gaspanc and Matrka* separatcd aeveral components
from Methyl Violet. .

Janus Green B (CI 11050) (7 ab/e i)

Most samples of this dye contained the same two major components a[thouah
many other components were present in smaller proportions. A total of eleven com-
ponents were identified, individual samples contained nine to eleven of these. Horobin
and Murgatroyd® detected a coloured impurity in a sample of this dye by TLC but a
sample examined by Marshall and Horobin!® was apparently homogeneous.

TABLE Il CE
TLC DATA ON COMMERCIAL SAMPLES OF JANUS GREEN B

ne present in an intermediate amount.

m Indicates a maior component, t a trace one and i

i3 RUKIAICS < 12430 PO, < iate O

D

Supplier and batch No. Component
or purchase date Z

l1 2 3 4 5 6 7 & 9 10 {1
B.D.H., 1853810 i i i mm¢t i i &t 1 i
B.D.H., 1955350 t. .t i m- it it t
Difeo, 0372 - t t i mi t i i i i1 ¢t
E. Gurr, July *72 i i mmi I t i ¢t t
G. T. Gurr, 16791 P mmi i t i t ¢t
R. A. Lamb, 0385 i i i mm¢t § 1 i i i
Data on components
No. ‘Mean R Colour Fluorescence colour in short-wave

UV light

1 0.02 grey none
2 0.04 blue " none
3 0.07 pink none
4 0.12 ie-green  none
5 0.17 blue-green - none
6 0.20 blue none
7 0.24 blue . none
8 0.27 maunve pink
9 . 030 blue nonc
10 0.33 mauve yellow
it 044 - _mauve pink

Neutral Red (CIL30040) (Table IV) :

All samples of this dye contained 2 common ma_;or component presumably the
nominal dye. One contained an additional major component. A total of eight compo-
r.ents were 1dent1ﬁed in the four samples, four to exght of these being present in mdxvzd-
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TABLEIV .
TLC DATA ON CO‘AMEPCIAL SAMPLES OF NEUTRAL RED
m Indicates a major component, t a trace one and i one present in an intermediate amount.

Supplier and batcl; No. Component

I 2 3 4 5 6 7 8
-B.D.H., 2051130 Tt mi t t
G. T. Gurr, 15841 t ot mi t
R. A. Lamb, 0622 t mi t
R. A. Lamb, 3675 t t mt mi I i
Data on components
No. Mean Ry Colour Fluarescence colour in short-wave
- UV ligin
1 0.02 ~ nomne cream
2 0.07 none orange
3 0.10 pink red
4 0.13 noae cream
5 040 red scarlet
& 0.47 pink veliow
7 0.57 none  yellow
8 0.63 none yellow

ual samples. Using TLC, Horobin and Murgatroyd® reported that a sample of Neutral
Red was homogencous, whilst Witiekind?® identified several components in a number
of samples. With this dye Wittekind’s TLC system appears as effective as that used
here.

Pyronin B (CI £5010) and Pyronin Y(G) (CI 45005) (Table V)

The single sample of Pyronin B contained four major componenis, one of
which was present as a major component of one sample of Pyronin Y(G). Other
authors®!>** have detected coloured impurities in samples of Pyronin B using TLC.
Several major components were identified in the samples of Pyronin Y(G) examined,
although in only two samples were these the same. In the five samples thirty compo-
nients were identified, four to thirteen of these being present in individual samples.
Several authors have previously analysed this dye by TLCS!3-15%.18 finding in many
cases that several components were present in samples from various sources.

Safranin (CI50240) (Table V1)

"All samples of this dye contained the same two major components, possibly
dimethyl- and trimethylphenosafranin. A total of thirteen components were identified
-in the eight samples, five to eleven being present in individual samples. The hetero-
- geneity of this dye has been reported previously by workers using TLC®%.

Victoria Blue B (CI 44045 ) and Victoria Blue 4R (CI 42563) (Table VII)

Two major componernts were common to the samples of Victoria Blue B; in
one sainple an additional major component was present. Twenty-three components
were separated in the three samples examined, fifieen to nineteen being present in
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. TABLEVI : :
- TEC DATA ON COMMERCIAL SAMPLES OF SAFRANIN
m Indiw._tes a major component, t'a trace one and i one present in an intermediate amount.

Supplier aiid batch No. Component

) I 2 3 45 6 7 &8 ¢ 10 11 12 13
- B.D.H., 2121070 t ot t mi m i t t
- Comak, nio batch no. mi m t i
Difco, 1548 o ot ot t mi m i t t
G. T. Gurr, 16634 - t t © t i i mi m i i
G. T. Gurr, 18941 t t t t mi m i t
G. T. Gurr, 20486 t t t t mi m § t
Hopkin & Williams, 814 t t t t ¢t mi m i t
R. A. Lamb, 3609 mi m t i
Data on components
No. Mean R Colour Fluorescence colour in short-wave

Uy light

1 0.04 nene yellow
2 0.07 _ blue pink
3 0.11 blue none
4 0.16 none yetlow
5 0.19 none pink
6 0.22 purple red
7 Q.25 pink gold
8 0.33 red gold
9 0.38 pink yellow
10 0.44 red gold
11 0.50 pink yellow
12 0.54 purple pink
13 0.60 none yellow

individual samples. Using TLC previous authors® found that a sample of Victoria
Blue B was apparently homogeneous. Both samples of Victoria Blue 4R showed three
major components in common, but in one sample two additional major components
were identified. Twenty-two components were identified in the samples, twenty to
twenty-one being present in individual samples. By TLC a single sample of this dye
was found to be homogeneous's.
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