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[57] ABSTRACT

Aqueous solutions containing halogenated phenolic ger-
micidal compositions are stabilized against color change on
exposure to light by providing in the solutions an effective
amount of a discoloration inhibitor selected from the group
consisting of alpha-phellandrene, allo ocimene, ocimene, ter-
pinolene, myrcene, isoprene, rosin, tall oil, myrcene hydrate,
and abietic acid. The solutions may also contain up to 35 per-
cent of a detergent and other conventional detergent adju-
vants. :
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HALOGENATED PHENOLIC GERMICIDAL
COMPOSITIONS CONTAINING TERPENE COLOR
STABILIZERS

This application is a continuation-in-part of application,
Ser. No. 673,264, fited Oct. 6, 1967, now abandoned.

-The present invention relates to aqueous solutions contain-
ing halogenated phenolic germicidal compositions which have
improved stability against discoloration by light.

Aqueous solutions containing halogenated phenolic ger-
micidal compositions, such as tribromosalicylanilide (TBS),
dibromosalicylanilide (DBS), and hexachlorophene, change
color on exposure to sunlight, actinic light and even artificial
light for prolonged periods of time. The freshly made aqueous
compositions are colorless or slightly yellowish, but change to
a dark amber within a very few hours of exposure to light. Spe-
cial precautions are thus necessary in the manufacture,
packaging and distribution of these germicidal solutions to in-
sure that they do not become exposed to light and undergo un-
desirable color change.

One prior art attempt to improve the color stability of ger-
micidal compositions is by the incorporation therein of an in-
organic sulfite. While such compositions have improved sta-
bility against discoloration, the inorganic sulfite imparts an un-
desirable sour odor which consumers dislike. More impor-
tantly, where these germicidal liquid compositions containing
sulfite are packaged and sold in resilient containers, it has
been noted that the containers are subject to significant col-
lapse or paneling of their resilient walls. This is thought to be
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occasioned by the removal of oxygen from the head space of 3¢

the resilient container due to the presence of the inorganic
sulfite reducing agent.

It is accordingly an object of the present invention to pro-
vide an aqueous germicidal composition based on halogenated
phenolic germicides, which solutions have improved stability
to discoloration by light and which, at the same time, are free
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of the disadvantages of the prior art set forth above. It is a -

further object to provide aqueous germicidal detergent com-
positions having the same advantages.

It has now been found that aqueous solutions of
halogenated phenolic germicides can be significantly stabil-
ized against color change in the presence of light by incor-
porating in such compositions, as stabilizers, a compound
selected from the group consisting of alpha-phellandrene, allo
ocimene, ocimene, terpinolene, myrcene, isoprene, rosin, tall
oil, myrcene hydrate and abietic acid. Of these materials, the
most effective are alpha-phellandrene, allo ocimene, ocimene,
terpinolene and myrcene. The isoprene and abietic acid are
somewhat less -effective but, nevertheless, retard color
development to a significant extent.

These compositions are terpenes and are generally
representative of many of the classes of known terpenes. For

- example, the ocimene and myrcene are acyclic monoterpe-
noids. The terpinolene and the alpha-phellandrene are cyclic
monoterpenoids. Abietic acid is a diterpenoid.

In addition to the pure terpenes, equivalent and satisfactory
results have been obtained with certain mixtures derived from
natural sources which contain significant quantities of those
materials defined above. For example, a composition available
as Rosin WW contains significant quantities of abietic acid
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and provides results similar to those obtained with abietic acid

itself. An analysis of a typical wood rosin is as follows:

Fraction

Neutral

Two-double-bond abietic-type acids
Dihydro acids (abietic acid -
pimaric-type)

Tetrahydro acids (includes
pimaric-type acids)

Dehydroabietic acid
Bicarbonate-soluble (oxidized acids)

53

65

70

75

2

Sinpine, a commercially available mixture of terpenes, pro-
vides excellent results. The approximate composition of Sin-
pine is as follows:

Terpinolene 10%
« pinene 15%
a terpinene 20%
Dipentene 20%
Cineol 10%
Camphene 15%
y terpinene 5%
Unidentified 5%
Total: 100%

Mugol and Myrcenol are trade names for mixtures of ter-
pene alcohols which have been found to provide stabilizing ac-
tivity' equivalent to that obtained with isoprene and abietic
acid. The structure of Myrcenol is given in U.S. Pat. No.
3,075,003; it is called myrcene hydrate in line 43, column 2.
Mugol is the compound shown in U.S. Pat. No. 2,867,688, top
of column 3, as a mixture of 3 isomers: viz., cis and trans at the
indicated double bond in the structure in line 15, the other
double bond being trans, and in the structure in line 19 the
double bond being trans. The mixture consists of about 50
percent of the cis-trans mixture in ratio of 1:2 and the balance
being the structure in line 19.

Tall oil, a distilled product containing a high percentage of
rosin acids also provides results approximating those obtained
by abietic acid. Tall oi! has the following analysis:

Fraction %

Fatty acids mainly of the oleic series 25-60

Resin acids, which may include 50 to 25-60
90% abietic acid

Unsaponifiable material which may con- 7-20

_tain phytosterols, lignins,
mercaptans and higher alcohols

On the other hand, many terpenes and related compounds
have been found to be completely ineffective. The following
compounds gave no color stabilizing effect: linalyl acetate,
geranyl acetate, limonene, alpha pinene, beta pinene, terpinyl
acetate, neryl acetate, alpha-terpineol, quinone, methyl eu-
genol, camphene, amyl cinnamic aldehyde, laevo carvone,
pipertone, colchicine, beta ionone and menthanyl acetate ter-
penes.

The aqueous germncxdal solutions of the present invention
usually contain a solubilizer. The brominated salicylanilides
are highly insoluble in water. The potassiam salt of
tribromosalicylanilide is slightly soluble in water at room tem-
perature. A solvent for the germicides is required which is also
miscible in water. Water admixed with a lower aliphatic
monohydric or polyhydric alcohol, such as methanol, ethanol,
propanol or giycol is useful. Solvents of this nature also in-
clude acetone, xylene sulfonate and n-propyl alcohol. In com-
positions containing mixed detergent active materials, the ger-
micides may be dissolved in one of these materials. For exam-
ple, in compositions containing lauric diethanolamide as a
suds booster, the germicide can be dissolved in the amide
prior to formulating the balance of the composition.

The halogenated phenolic germicides used to make the
color stabilized compositions of this invention should be
present in germicidal effective amounts. The appropriate
amount will vary, depending upon the nature of the solution,
and generally will range from 0.1 percent to about 4 percent
by weight. A preferred amount is about 0.4 percent by weight
of the total composition.

The halogenated phenolic germicides are well known con-
ventional materials, representative examples of which include
the normal and alkali metal salt forms of 4’-monobromosal-
icylanilide, 5-monobromosalicylanilide, 4',5-dibromosal-
icylanilide,  3,5-dibromosalicylanilide, 3,4',S-tribromosal-
icylanilide, 3,4',5-trichlorosalicylanilide, 3',4',5-trichlorosal-
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icylanilide, 3,3',4’,5-tetrachlorosalicylanilide, trichlorocar-
banilide, and hexachlorophene or 2,2'-dihydroxy, 3,5,6,3',5’
,6'-hexachlorodiphenyl methane. Of these the preferred
halogenated phenolic germicides are hexachlorophene and
the normal and equivalent alkali metal salt forms of 3,4',5-
tribromosalicylanilide and 4',5-dibromosalicylanilide as well
as mixtures thereof containing at least about 50 percent by
weight of 3,4',5-tribromosalicylanilide. Other halogenated
phenolic germicides which discolor on exposure to light and
which may be stabilized by the addition of terpene composi-
tions according to this invention include 2.4,6-
trichlorophenol, tetrachlorophenol, - 4-chloro-2-cyclopen-
tylphenol, sodium pentachlorophenate, p-chloro-m-cresol,
bithionol or 2,2'-thiobis (4,6-dichlorophenol), 3-[2-hydroxy-
3,5-dichlorophenyl]-5,7-dichlorocoumaran, o-benzyl-p-
chlorophenol and 4,6-dibromocresol. -

In accordance with one preferred embodiment of the inven-
tion, the aqueous halogenated. germicide solution -contains a
detergent..Ammonium alkyl aryl sulfonate is an example of a

“suitable detergent and may be used alone or in combination
with an ammonium C,<C,, alcohol 3EO sulfate and lauric
diethanolamide. Other: - compatible - detergents' generally
known in the art may be employed. Typical of such detergents
are anionic, cationic or nonionic non-soap detergents and
water-soluble fatty acid soaps. Furthermore, other detergent
adjuvants, such as inorganic' detergents, inorganic builder
salts, sequestering agents, hydrotropes, opacifiers, perfumes,
soil . suspending agents, optical brighteners, colorants, and
abrasive particles may. be used. Such materials are conven-
tional materials for the formulation of aqueous detergent com-
positions and have been fully described in the technical and
patent literature, for example, in “Soaps and Detergents” by
Thomssen and McCutcheon and “Encyclopedia of Chemical
Technology” by Kirk and Othmer.

The stabilizers of this invention are used in an amount suffi-
cient to retard or prevent discoloration of the aqueous ger-
micidal compositions. Generally speaking, amounts ranging
from 0.25 to 1 percent have been effective with germicide
levels of 0.4 percent. In addition, stabilizer levels ranging from
1 to 5 percent have been useful with a 4 percent level of ger-
micide. Reverting to specific examples, an aqueous solution
containing TBS as the germicide at a level of 0.4 percent is
completely stabilized for 72 hours exposure to light by the use
of alpha-phellandrene at a level ranging from 0.25 to 1 per-
cent,

With an aqueous solution containing 0.4 percent TBS, a
level of myrcene ranging from 0.5 to 1 percent was an effec-
tive stabilizer, while with the same TBS solution, ocimene was
effective over a range of 0.25 to 1 percent, and: abietic acid
was partially effective over a range of 0.1 to 0.5 percent.

The following examples serve to illustrate the invention
previously disclosed and are not intended to limit it in any
way. All percentages are by weight unless otherwise indicated.

EXAMPLEI

Aqueous germicidal compositions were prepared to contain
0.4 percent of tribromosalicylanilide and 1 percent of each of
a series of organic compounds as color stabilizers. The liquids
were prepared by dissolving the TBS in acetone and water and
by thereafter adjusting the pH of the liquid to the 6-7 range
with sodium hydroxide. The composition of the liquid was a
follows:

Ingredients % by Weight -
TBS 0.4
Acetone . 93.6
Water + misc. 5.0
Stabilizer 1.0
Total: 100.0
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After preparation, samples of the various liquids containing
the various color stabilizers were stored in glass bottles on a
roof so as to provide constant exposure to light during the
daytime hours. The color of the liquids was graded at the time
the liquids were made and at various intervals thereafter. The
following legend was used to evaluate the compositions in
conducting the visual coler grading tests:

0 — Colorless to slight yellow tint

1 — Very slightly yellow

2 — Slightly yellow to slightly amber

3 — Yellow to medium amber

4 — Amber

Table 1 below gives the values assigned to the compound in-
itially and after 2 hours, 15 hours, and 106 hours of exposure
to daylight. Liquids having a color grading of 3 or more are
considered unsatisfactory with respect to color stability.

TABLE |

Visual Color Gradings of Liquids
After Exposure to Daylight for

Stabilizer OHrs. 2Hrs. 15Hrs. 106 Hrs.
Terpinolene 0 1 2 1
Alpha-phellandrene 0 0 0 0
Allo ocimene 0 0 0 0
Sinpine* . 0 1-2 3 1-2
Sinpine (redistilled) 0 1-2 2 t
Ocimene 0 0 0 0
Myrcene 0 (1} 2 1-2

*Sinpine is a mixture of terpenes supplied by Givaudan-Delawanna Inc.

Abietic acid 1 1-2 2 2
Rosin WW*# 0 1-2 2 1-2
None .0 2 4 4

** About 90% rosin acids and 10% nonacids.

As will be seen from Table 1, the control liquid on exposure
to light turns slightly yellow in 2 hours and amber in 15 hours.
The liquids containing alpha-phellandrene, allo ocimene, and
terpinolene had not undergone appreciable color change after
exposure to light for 106 hours. The liquids containing Sin-
pine, myrcene, abietic acid and Rosin WW developed only a
slightly yellow color after these periods of time and therefore
could be considered as having a significant retarding effect in
these instances.

EXAMPLEII

A liquid composition was prepared according to the inven-
tion to contain 0.4 percent TBS in acetone and water with no
adjustment of the pH taking place after the addition of the
color stabilizers. These liquids had a pH within the range of
3-3.5. Their composition was as follows:

Ingredients % by Weight
TBS 0.4
Acetone 79.6
Stabilizer 1.0
Water and Misc. 19.0
Total: 100.0

The effect of light on the color of the above liquid contain-
ing various stabilizers is given in . Table 2 below. After 72
hours, the initially colorless liquids without stabilizers had
changed to a yellow color. The other compounds prevented a
color change.

TABLE 2

Visual Color Gradings of Liquids
After Exposure to Light for

0 Hrs. 72 Hrs.

Stabilizer
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Abietic acid

Rosin WW*
Myrcene

Ocimene
Alpha-phellandrene
-Allo ocimene
Mugol**

Sinpine

None

coCcoooOOO
w [~N-K-N-—N—N-N-]

*Described in Example |

**A terpene alcohol, supplied by International Flavors and Fragrances,
Inc.

EXAMPLE III

Aqueous germicidal compositions were prepared contain-
ing 0.4 percent TBS in alcohol and water and adjusted to a pH
of 10.3 with potassium hydroxide. The composition of the ger-
micidal liquid was as follows:

Ingredients % by Weight

TBS 04

N-propyl alcohol 50.0

KOH (50%) 0.125

Stabilizer 1.0

Water and misc. 48.475
100.000

_ Total:

Table 3 below gives the visual color gradings made when the
solutions were initially prepared, and after 72 hours of expo-
sure to light.

TABLE 3

Visual Color Gradings of Liquids

After Exposure to Light for
Stabilizer 0 Hrs. 72 Hrs.
Abietic acid 0 0
Rosin WW 0 0
Allo ocimene 0 0
Sinpine 0 0
Pipertone 0 4
None 0 4

Legend
0 - colorless to slight yellow tint

4 - amber

The control liquid containing no stabilizer and the liquid
containing pipertone were amber. The remaining liquids
ranged from colorless to a slight yellow tint.

EXAMPLE IV

Germicidal liquid formulations containing 4 percent TBS
and various levels of alpha-phellandrene were tested for light
stability. The composition of the liquids were as follows:

Ingredients % by Weight
TBS 4.0
Acetone 86-91
Stabilizer 0-5

Water 5.0

The compositions had a pH within the range of 2.3-2.7.

Table 4 gives the visual color gradings obtained. A reading
of 0 indicates a colorless liquid, whercas a reading of 3
designates a yellow to medium amber liquid.
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TABLE 4

Visual Color Gradings of ‘Liquids
After Exposure to Daylight for
Stabilizer 0 Hrs. 132 Hrs.
1% alpha-phellandrene 0 0
3%.alpha-phellandrene 0 0
5% alpha-phellandrene 0 0
None 0 3
EXAMPLE V

A germicidal liquid formulation containing 1 percent TBS
and 1 percent of various color stabilizers was tested for light
stability. The composition of the liquid was as follows:

Ingredients % by Weight
TBS 1.0
Acctone 93.0
Water 5.0
Stabilizer 1.0

Total: 100.0
Ph 6.6

Table 5 below shows the results of the tests. In the visual
color gradings, 0 is colorless, 2 is slightly yellow to slightly
amber, and 4 isamber.

TABLE 5
Visual Color Gradings of Liquids
After Exposure to Daylight for
Stabilizer 0 Hrs. 106 Hrs.
Allo ocimene 0 2
Alpha-phellandrene 0 2
None 0 4

The above demonstrates that a germicidal liquid containing
1. percent TBS changes from a colorless liquid to an amber
liquid when exposed to daylight. The color began to develop
almost immediately on exposure to light and the liquid was
noticeably colored in about 2 hours. Liquids containing the
stabilizers were stabilized as a slight yellow liquid as compared
to-the amber or reddish brown color with the control liquid.

EXAMPLE VI

Germicidal liquids containing hexachlorophene, both with
and without color stabilizers, were tested for light stability.
The composition of the germicidal liquids was as follows:

Ingredients % by Weight
Hexachlorophene 04
Acctone 540
Water 44.6
Stabilizer 1.0
Total 100.0

Table 6 below gives the visual color gradings obtained by
using various stabilizers in the above germicidal liquid com-
positions. In the gradings, 0 indicates a colorless solution, 3 a
yellow to medium amber and 4 designates amber.
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TABLE6 -

Visual Color Gradings of Liquids

After Exposure to Daylight for
Stabilizer 0 Hrs. 336 Hrs.
Alpha-phellandrene 0 0
Allo ocimene 0 0
Benzene 0 4 10
Laevo carvone 0 3
None [\] 4

The -liquids containing hexachlorophene changed from 15
colorless to amber on. exposure to light. Alpha-phellandrene
and allo ocimene prevented discoloration of -the liquid.
Benzene and laevo carvone were ineffective as color stabil-
izers.

‘ 20
EXAMPLE VII

Germicidal -liquid detergent formulations . containing 0.4
percent hexachlorophene and 10 percent dodecylbenzene sul-
fonate, together with various color stabilizers were prepared.

The. compositions had the following formula, with a pH of 25

6-17.5:
Ingredients % by Weight
30
NH, Ucane 12 sulfonate 10.0
Hexachlorophene 0.4
Acetone ) 46.0
Water 42.6
Stabilizer 1.0
Total: 100.0 35
Color gradings of the solutions were made on the following

basis: 0 = colorless to a slightly yellow tint; 1 = slightly yellow, 40
and 4 =amber.
Table 7 below summarizes the results obtained.

TABLE7
45
Visual Color Gradings of Liquids
After Exposure to Daylight for
Stabilizer 0 Hrs. 336 Hrs.
50
Alpha-phellandrene 0-1 0
Allo ocimene 0-1 0
Benzene 0-1 4
Laevo carvone 0-1 4
None 0-1 4

55

The detergent formulations: containing hexachlorophene
changed from a colorless liquid to an amber liquid on expo-
sure to daylight. Alpha-phellandrene and allo ocimene

preserved: the color of the liquid, whereas benzene and laevo 60
carvone had no stabilizing effect.
EXAMPLE VIl
A germicidal liquid.detergent containing TBS was prepared g
having the following ingredients in the indicated amounts:
Ingredients % by Weight
Nh, Cic-Cyy 70
alcohol 3EO sulfate 10.0
TBS 0.4
Acetone 50.6
Stabilizer 1.0
Water and misc. 38.0
Totak: 100.0 75

The liquids were prepared by dissolving the detergent and
TBS in acetone and water. The color stabilizer was added last
and the pH of the liquid was adjusted to within the range of
6-7.5 with either sodium or ammonium hydroxide or suifuric
acid. The acetone was used to dissolve the TBS which is in-
soluble in water. Samples of the liquid containing various or-
ganic components undergoing evaluation: as stabilizers were
stored on a roof in glass bottles for exposure to light.

Table 8 below gives the visual color gradings for these sub-
stances after various periods of exposure to daylight. 0 is
colorless to a slightly yellow tinted solution. 1 indicates very
slightly yellow.- 2 indicates slightly yellow to slightly amber,
and 3 is yellow to medium amber.

- TABLE 8

Visual Color Gradings of Liquids
After Exposure to Daylight for

Stabilizer O Hrs. 2 Hrs. 35 Hrs. 336 Hrs.

Linalyl acetate
Terpinyl

Neryl acetate .
Terpinolene
Beta pinene

Beta ionone
Methyl eugenol
Mugol

Myrcenol
Methany! acetate
terpenes
Alpha-phellandrene
Allo ocimene
Sinpine

Sinpine
(redistilled)
Ocimene
Myrcene

Abietic acid
Rosin WW ’
Tall oil fatty acid
Isomerized linoleic
acid

None

OO0 CO=~CO00 OO0 OCOoCoCOoODOCC
—=ONNNONNN

WN NONOOOS DOoOoN

[

The liquid detergent containing no additive changed from a
colorless liquid to a yellow or slightly amber liquid in 2 hours
and to a yellow to medium amber liquid in 35 hours. The
liquids containing terpinolene, Mugol, alpha-phellandrene,
allo ocimene, Sinpine, ocimene, myrcene and Rosin WW were
graded O after 336 hours of exposure to light.

EXAMPLE IX

Germicidal aqueous detergent compositions were prepared
containing 0.4 percent TBS, 10 percent ammonium dodecyl-
benzene sulfonate and 1 percent of various organic com-
pounds as color stabilizers. After storing these solutions for a
period of time, they were graded according to the following
visual evaluations:

0 — colorless to slightly yellow tint
1 — very slightly yellow
2 — slightly yellow to slightly amber
3 — yellow to medium amber
4 — amber
Table 9 below summarizes the results obtained;
TABLE9
Visual Color Gradings of Liquids
After Exposure to Daylight for
Stabilizer 0 Hrs. 2 Hrs. 42 Hrs, 280 Hrs.
Terpinolene 0 2 2 2
Beta pinene 0 2 2 2
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Mugol 0 2 1-2 2
Myrcenol 0 2 1-2 2
Alpha-phellandrene 0 0 0 0
Allo ocimene 0 0 0 0
Sinpine 0 2 1-2 1
Ocimene 0 2 1-2 1
Myrcene 0 2 0 1
Abietic acid 1 2 2 2
Rosin WW 0 1 1-2 1
None 0 2 3 4

The data show that the liquid containing no stabilizer
changed from a colorless liquid to one having a slight yellow to
a slight amber tint in 2 hours, and to an amber liquid after 280
hours exposure to light. The liquids containing alpha-phellan-
drene and allo ocimene were colorless liquids after 280 hours
of exposure to light. The other stabilizers were effective but to
alesser extent.

EXAMPLE X

Germicidal liquid detergents containing 0.4 percent TBS,
10 percent lauric diethanolamide and 1 percent of various or-
ganic compounds as color inhibitors were prepared and were
visually evaluated according to the following table:

0 — Colorless to light yellow tint

1 — very slightly yellow

2 — slightly yellow to slightly amber

3 — yellow to medium amber

Table 10 below gives the results of these experiments.

TABLE 10

Visual Color Gradings of Liquids

After Exposure to Daylight for
Additive 0 Hrs. 2 Hrs. 35 Hrs. 336 Hrs.
Terpinolene 0 2 2 0
Beta pinene 0 2 2 1
Mugol 0 2 3 1
Myrcenol 0 2 2 1
Alpha-phellandrene 0 0 0 0
Allo ocimene 0 0 0 0
Sinpine 0 2 2 0
Sinpine (redistilled) 0 2 0 0
Ocimene 0 0 0 0
Myrcene 0 2 [{] 0
Abietic acid 1 2 2 i
Rosin WW 0 2 2 1
Tall oil fatty acid 0 3 2 1
None 0 3 3 3

The liquids containing terpinolene, alpha-phellandrene, allo
ocimene, sinpine, ocimene, and myrcene were colorless
liquids after 336 hours of exposure to light, whereas the con-
trol changed to a yellow to a medium amber liquid after 2
hours.

EXAMPLE XI

A germicidal liquid detergent composition was prepared to
have the following formula:

Ingredients % by Weight

NH, dodecylbenzene sulfonate
(Ucane 12)

NH, Alfol 1412 3EO sulfate
Lauric diethariolamide

NH, xylene sulfonate

TABS

Water and misc.

Stabilizer

——

i d
S—hovwona

coboadooo

—_
(=3

Total:

The liquids were prepared by dissolving the TBS in lauric
diethanolamide and then adding this mixture to an aqueous
solution of the two sulfonates and the sulfate. The color stabil-
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10

izer was then added and the pH of the material adjusted to 6-7
by the addition of sulfuric acid. The liquids were stored for
varying periods of time and then evaluated according to the
following:

0 — colorless to slightly yellow tint

1 — very slightly yellow to very slightly amber

2 — slightly yellow to slightly amber

3 — yellow to medium amber

4 — amber

5 — dark amber

Table 11 below gives the results of these experiments.

TABLE 11

Visual Color Gradings of Liquids

After Exposure to Daylight for
Stabilizer

0 Hrs. 2 Hrs. 30 Hrs. 60 Hrs. 194 Hrs.

Allo ocimene 1 1 1 i 1
Alpha-phellandrene 1 1 1-2 2 1-2
Mugol 1 2 2 2
Myrcenol 1 2 3 3
Sinpine 1 2 2 2
Sinpine .
(redistilled) 1 1 2 - 1-2
Terpinolene 1 1 1-2 - 1-2
Ocimene 1 1 1-2 2 1-2
None t 3 5 5
Myrcene 1 - - 2 -

The control liquid containing no additive changed to a
medium amber color in 2 hours and to a dark amber after 30
hours of exposure to light. The liquids containing allo
ocimene, redistilled Sinpine, terpinolene and ocimene main-
tained a very slight yellow to a slight amber color after 194
hours of exposure to light.

EXAMPLE XII

A number of germicidal liquid detergents having the com-
position given in Example XI were prepared containing 0.4
percent TBS and varying levels of alpha-phellandrene. Table
12 below summarizes the results of the visual color evalua-
tions of this series of tests, using the grading system of Exam-
ple XL

TABLE 12

Visual Color Grade of Liquids
Exposed to Light for
% Alpha-phellandrene 0 Hrs. 72 Hrs.

0 i 5

Q.1 i 3

0.25 1 1

0.5 1 1

1.0 1 1

EXAMPLE XIlI

The effect of varying the levels of myrcene in the composi-
tion of Example XI is given in the following table. The visual
color grading system of Example X1 was used.

TABLE 13
Visual Color Grade of Liquids
Exposed to Light for
% Myrcene 0 Hrs. 72 Hrs,
0 1 5
0.1 1 5
0.25 i 5
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0.5 1 1 TABLE 17
1.0 1 1
EXAMPLE X1V Visual Color Grading After
: . . 5 Expoaure to Light for
The effect of varying the ocimene levels in the germicidal Germicidal Composition
composition of Example X1 is given in the following table. The Hours A Al
visual color grading system of Example XI was used.
0 0 0
TABLE 14 10 36 i 0
60 2 0
84 3 0
120 4 0
Visual Color Grade of Liquids 144 4 0
Exposed to Light for 168 4 0
% Ocimene 0 Hrs. 72 Hrs. 15 204 5 0
g . : g v EXAMPLE XVIII ’
10.25 1 1 Two  germicidal solutions containing 1 percent
?’g } : 20 tetrachlorophénol and 75 percent ethanol were prepared. The
) : first solution, B, simply contained a balance of water while the
second solution, B’, contained in addition 1.0 percent allo
EXAMPLE XV ocimene. The two solutions were visually color graded after
The effect of varying the Rosin WW levels in the germicidal exposure to light according to the following legend:
oo o e p 0 — colorless
composition of Example XI is given in the following table. The 25 N .
visual color grading system of EXample XI was used 1— very light violet
P St 2 — light violet
TABLE 15 3 ~— medium violet
: 4 —.dark violet
30 § — very dark violet
Visual Color Grade of Liquids The results of this experiment are reported below in Table
Exposed to Light for ) 18: :
% Rosin WW 0 Hrs. 72 Hrs.
TABLE 18
] 1 5 35
0.1 1 5
0.15 1 5 Visual Color Grading After
0.20 1 1-2 Exposure to Light for '
0.25 1 1-2 Germicidal Composition
0.5 1 1-2 Hours B B’
1.0 1 1-2 40
% 8
1 0
EXAMPLE XVI 20 2 o
The effect of varying the abietic acid levels in the germicidal ?; o § g
composition of Example X1 is given in the following table. The 45 144 h 0
visual color grading system of Example XI was used. 168 5 0
. . 204 5 0
TABLE 16
50 EXAMPLE XIX
Visual golor G;adfe of Liquids Two.germicidal solutions containing 1.0 percent 4-chloro-
L Exposed to Light for 2-cyclopentylphenol -and 75 percent ethanol were prepared.
% Abietic Acid 0 Hrs. 72 Hre. The first solution, C, simply contained a balance of water
while the second solution, C’, contained in addition 1.0 per-
0 1 5 55 cent allo acimene. The two solutions were visually color
9.05 H H graded after exposure to light according to the following
0.25 1 1-2 legend:
0.5 1 1-2 0 — trace yellow
1 — slight yellow
60 2 — lightamber
EXAMPLEXVII Table 19 gives the results of this experiment:
Two germicidal solutions containing 1.0 percent 2,4,6- TABLE 19
trichlorophenol and 75 percent ethanol were prepared. The
first solution, A, simply contained a balance of water while the
second solution, A’, contained in addition 1.0 percent allo 65 ]
ocimene.. The two solutions were visually color graded after g;'“"‘“se"';'g":‘l"f';lr After
exposure to light according to the following legend: L § Germicidal Composition
0 — colorless Hours (o c’
1 — light pinkish violet
2 — medium pinkish violet 70 o o 0
3 — medium reddish violet 36 0 0
4 — dark reddish violet 60 1 .
5 — very dark reddish violet g;o : g
The results of this experiment are reported below in Table 149 1 0
17: 75 168 2 0
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204 N 2 0

EXAMPLE XX

Two germicidal solutions containing 1.0 percent sodium 5
pentachlorophenate and 75 percent ethanol were prepared.
The first solution, D, simply contained a balance of water
while the second solution, D’, contained in addition 1 percent
allo ocimene. The two solutions were visually color graded
after exposure to light according to the following legend:

0 — slight yellow :

1 — medium brown

2 — dark brown

3 — very dark brown

4 — very dark reddish brown 15
The results of this experiment are reported in Table 20;
TABLE 20
20
Visual Color Grading After
Exposure to Light for
Germicidal Composition
Hours D '
25
0 [} 0
36 1 0
60 2 0
84 3 0
120 3 1}
144 3 0 30
168 3 0
0204 4 0
EXAMPLE XXI
35

Two germicidal solutions containing 1.0 percent p-chloro-
m-cresol and 75 percent ethanol were prepared. The first solu-
tion, E, simply contained a balance of water while the second
solution, E’, contained in addition 1.0 percent allo ocimene.
The two solutions were visually color graded after exposure to 40
light according to the following legend:

0 — colorless :

1 — slightly pink

2 — medium pink

The results of this experiment are reported in Table 21: 45
TABLE 21
Visual Color Grading After 50'
Exposure to Light for
Germicidal Composition
Hours E E'
0 0 0
36 1 0 55
60 2 0
84 2 0
120 2 0
144 2 0
168 2 0
204 2 0 60
EXAMPLE XXII

Two germicidal solutions containing 1.0 percent 2,2'-
thiobis(4,6-dichlorophenol) and 75 percent ethanol were 65
prepared. The first solution, F, simply contained a balance of
water while the second solution, F', contained in addition -1
percent allo ocimene. The two solutions were visually colored
graded after exposure to light according to the following
legend:

0 — colorless

1 — medium yellow

2 — medium amber

3 — reddish amber

4 — medium reddish amber 75

14

5 — dark amber
The results of this experiment are reported in Table 22:

TABLE 22
Visual Color Grading After
Exposure to Light for
Germicidal Composition
Hours F '
0 0 0
36 1 0
60 2 0
84 2 0
120 3 0
144 4 0
168 4 0
204 5 0
EXAMPLE XXIl

Two germicidal solutions containing 1.0 percent 3'4'.5-
trichlorosalicylanilide, 10 percent lauric diethanolamide and
75 percent. ethanol were prepared. The first solution, G,
simply contained a balance of water while the second solution,
G', contained in addition 1 percent allo ocimene. The two
solutions were visually color graded after exposure to light ac-’
cording to the following legend:

0 — colorless )

1 — dark yellow

2 — dark amber

3 — very.dark amber

4 — dark reddish - orange

5 — very dark orange

The results of this experiment are reported in Table 23:

~TABLE 23
Visual Color Grading After
Exposure to Light for
Germicidal Composition
Hours G G’
0 0 0
36 1 0
60 2 0
84 3 1]
120 4 0
144 4 0
168 4 0
204 5 1]
EXAMPLE XXIV

Two germicidal solutions containing 1.0 percent 3-[2-
hydroxy-3,5-dichlorophenyl]-5,7-dichlorocoumaran and 75
percent ethanol were prepared. The first solution, H, simply
contained a balance of water while the second solution, H',
contained in addition 1.0 percent allo ocimene. The two solu-
tions were visually color graded after exposure to light accord-
ing to the following legend:

0 — slight lemon yellow

1 — medium amber

2 — brownish amber

3 — medium brown

4 — medium greenish brown

The results of this experiment are reported in Table 24:

TABLE 24
Visual Color Grading After
Exposure to Light For )
Germicidal Composition
Hours H H'
0 0 0
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36 1 0
60 1 0
84 2 0
120 2 0
144 3 0
168 4 0
204 4 0
EXAMPLE XXV

Two germicidal solutions containing 1.0 percent o-benzyl-p-
chlorophenol and 75 percent ethanol were prepared. The first
solution, 1, simply contained a balance of water while the
second solution, I’; contained in addition 1.0 percent allo
ocimene. The two solutions were visually color graded after

10

16
2,4,6-trichlorophenol 5.0 5.0 5.0 5.0
Ethanol 75.0 75.0 75.0 75.0
Allo ocimene - 1.0 3.0 5.0
Water 20.0 19.0 17.0 15.0

These solutions were visually color graded at varying time in-
tervals during a 228 hour light exposure period according to
the following legend:

0 — colorless

1 — slightly yellow

2 — light reddish purple

3 — dark reddish purple

exposure to light according to the following legend: 15 4_ medium pinkish red
0 — colorless . .
. . 5 — medium crimson
1 — very light pink 6 dark cri
2 — dark pink — very cark crimson .
. The results of this experiment are reported in Table 27:
3 — orange - pink
4 — medium orange - pink . 20 TABLE 27
5 — light amber :
6 -— medium amber :
Table 25 gives the resuits of this experiment: Visual Color Grading After
Exposure to Light for
TABLE 25 25 Germicidal Composition
Hours M M M? M3
Visual Color Grading After 0’ 0 0 0 0
Exposure to Light for 36 2 0 0 0
Germicidal Composition 84 3 0 0 0
Hours I ! 30 144 4 1 1 0
168 5 1 1 0
192 5 1 1 0
0 0 0 228 6 1o 0
36 1 0
60 2 0 ”
84 3 0
120 A o 35 EXAMPLE XXVHI
:gg z 8 Four germicidal solutions having the following composi-
204 6 0 tions were prepared:
4( Germicidal Composition: N% N'% N*% N3%
EXAMPLE XXVI
Two germicidal . solutions containing 1.0 percent 4,6- 2,4,6-trichlorophenol 1.0 1.0 1.0 1.0
dibromocresol and 75 percent ethanol were prepared. The Ethanol 75.0 75.0 75.0 75.0
first solution; J, simply contained a balance of water while the a,"" ocimene y 0.10 0.25 0.50
A H . . e ater 24.0 239 23.75 23.50
second ‘solution, J’, contained in addition 1 percent allo 45

ocimene. Two solutions were visually color graded after expo-
sure to light according to the following legend:

0 — colorless

1 — medium pink

2 — medium red

3 — medium orange - red

4 — medium orange

Table 26 shows the results of this experiment:

TABLE 26
Visual Color Grading After
Exposure to Light for
Germicidal Composition
Hours J ¥
0 0 0
36 1 1
60 2 0
84 3 0
120 3 0
144 3 0
168 4 0
204 4 0
EXAMPLE XXVII
Four germicidal solutions having the following composi-
tions were prepared:
Germicidal Composition M% M!'% M*% M*%

50

55

65

70

75

These solutions were visually color graded at varying time in-
tervals during a 228 hour light exposure period according to
the following legend:

0 — colorless

1 — very light pinkish violet

2 — medium reddish violet

3 — light reddish violet

4 — dark reddish violet

5 — very dark reddish violet

The results of this experiment are reported in Table 28:

TABLE 28
Visual Color Grading After
Exposure to Light for
Germicidal Composition
Hours N N' Nt N?
0 1 1 1 1
24 1 1 1 1
48 2 1 i 1
84 3 1 1 I
108 4 1 1 [}
168 4 1 0 0
204 ] 2 0 0
228 5 2 0 0
We claim:
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1. An aqueous germicidal composition having improved sta-
bility against discoloration by light which comprises an aque-
ous solution containing from about 0.1 percent to about 4 per-
cent by weight of a halogenated phenolic germicide suscepti-
ble to discoloration by light, and a discoloration retarding
amount of a discoloration inhibitor selected from the group
consisting of alpha-phellandrene, allo ocimene, ocimene, ter-
pinolene, myrcene, myrcene hydrate, rosin, tall oil, isoprene
and abietic acid. :

2. An aqueous germicidal composition having improved sta-
bility against discoloration by light which comprises an aque-

ous solution containing from about 0.1 percent to about 4 per-

cent by weight of a halogenated phenolic germicide selected
from the group consisting of 3,4',5-tribromosalicylanilide,
4,5-dibromosalicylanilide, and hexachlorophene, and - a
discoloration retarding amount of a discoloration inhibitor
selected from the group consisting of alpha-phellandrene, allo
acimene, ocimene, terpinolene, myrcene, myrcene hydrate,
rosin, tall oil, isoprene and abietic acid.

3. The composition according to claim 1 wherein the
discoloration inhibitor is selected from the group consisting of
alpha-phellandrene, allo ocimene, ocimene, terpinolene, and
myrcene. )

4. The composition according to claim 1 wherein the inhibi-
tor is present at a level of at least about 0.25 percent by
weight.

5. The composition according to claim 1 wherein a solubil-
izer is also present, said solubilizer being miscible in water and
also a solvent for the germicide.

6. The composition according to claim 1 which additionally
contains from 1 to 35 percent of a detergent.

7. The composition according to claim 1 wherein the
halogenated phenolic germicide is selected from the group
consisting of tetrachlorophenol, 4-chloro-2-cyclopen-
tylphenol, sodium pentachlorophenate, p-chloro-m-cresol,
2,2'-thiobis(4,6-dichlorophenol), 3',4’,5-trichlorosalicylani-
lide, 3-[2-hydroxy-3,5-dichlorophenyl]-5,7-dichlorocou-
maran, o-benzyl-p-chlorophenol, 4,6-dibromocresol,  and
2,4,6-trichlorophenol.

8. The composition according to claim 7 wherein the inhibi-
tor is 1 percent allo ocimene and the germicide is 1 percent
tetrachlorophenol.

9. The composition according to claim 7 wherein the inhibi-
tor is 1 percent allo ocimene and the germicide is 1 percent 4-
chloro-2-cyclopentylphenol.

10. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
cent sodium pentachlorophenate.

11. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
cent p-chloro-m-cresol.

12. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
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cent 2,2'-thiobis(4,6-dichlorophenol).

13. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
cent 3-[2-hydroxy-3,5-dichlorophenyl]-5,7-dichloracou-
maran.

14. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
cent o-benzyl-p-chlorophenol. .

15. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 1 per-
cent 4,6-dibromocresol.

16. The composition according to claim 7 wherein the in-
hibitor is 1 percent allo ocimene and the germicide is 0.10 to 5
percent 2,4 ,6-trichlorophenol.

17. An aqueous germicidal composition having improved
stability against discoloration by light which comprises from
about 0.1 percent to about 4 percent by weight of a
halogenated phenolic germicide susceptible to discoloration
by light, water, a solubilizer which is miscible in water and is
also a solvent for the germicide, from about 1 percent to about

35 percent of detergent, and a discoloration retarding amount
of a discoloration inhibitor selected from the group consisting

of alpha-phellandrene, allo ocimene, ocimene, terpinolene,
myrcene, myrcene hydrate, tall oil, isoprene and abietic acid.

18. An aqueous germicidal composition having improved
stability against discoloration by light which comprises from
about 0.1 percent to about 4 percent by weight of a
halogenated phenolic germicide selected from the group con-
sisting of 3,4’ ,5-tribromosalicylanilide, 4,5-dibromosalicylani-
lide, and hexachlorophene, water, a solubilizer which is misci-
ble in water and is also a solvent for the germicide, from about
1 percent to about 35 percent of a detergent, and a discolora-
tion retarding amount of a discoloration inhibitor selected
from the group consisting of alpha-phellandrene, allo
ocimene, ocimene, terpinolene, myrcene, myrcene hydrate,
rosin, tall oil, isoprene and abietic acid.

19. The composition according to claim 17 wherein the in-
hibitor is alpha-phellandrene, and is present at a level of 0.25
to 1 percent and the germicide is 3,4',5-tribromosalicylani-
lide, present at a level of about 0.4 percent.

20. A composition according to claim 17 wherein the germi-
cide is 3,4',5-tribromosalicylanilide, present at a level of 0.4
percent and the inhibitor is myrcene, present at a level of 0.5
to 1 percent.

21. The composition according to claim 17 wherein the ger-
micide is 3,4’ 5-tribromosalicylanilide, present at a level of 0.4
percent and the inhibitor is ocimene at a level of 0.25 to 1.0
percent.

22. The composition according to claim 17 wherein the ger-
micide is 3,4',5-tribromosalicylanilide, present at a level of 0.4
percent and the inhibitor is abietic acid, present at a level of
0.1 to 0.5 percent.

- * % % % %
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