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ARTIFICIAL COLOR IN FOOD.
Classificatibn of Color In Food,

Color in fogd may be natural or
artificial. The characteristic natural
color is of value in thet it appesls tb
the aesthetic sense of the consumer and
is an ;ndex of the Quality of the food.

In purchasing fruit for example whét
safer guide is there than the rich color
of'the naturally ripened product.

Artificial color if wisely
added may'alao appeal to the aesthetic
sense but beconmes objectiondble when it
is hermful, or is used to conceal in-
feriority, or to give the food an appear-
ance of greater value.

Review of Literature on Food Coloring.

In a review 6f'the literature on
artificial food coloring'the first reference
found ooﬁcerning the subject was an article,
by a Krenbhman, ih'the Eritish Abstracts,
Volume 30, page 667, written in 1776, on
The Deteetiqn 6f Fuchsine In Wine,

Distribution Of References.
The distribution of the references

found in literature on the subject may be



uged as &n’indication.of the growth of
the use of artificial color in food. One
Hundred and seventeen references read

wera distributed as follows:

Range of years Pariod - Humber of references
1775 to 1800 | 25 years 1
1800 to 1900 ‘100 ¢ 25
1900 to 1906 6 v - 22

1906 to 1915 1w ot : 49
This showa that geventy por cent of the
literature on the subject has beren written
since 1900 and sixty per cent since 1906,
Color Laws.

The extensive use of color ine
cluding harmful dyers goon made color laws
imperative., The iUnited States under the
Faders1l #ood snd Drugs Act of June'30th,
1906, restricteld the use of coal tar
dyas to seven harmless colors. In 1915
one other color wag added to the list.

In addition to this nationai
restrictimn thm laws of the individuul
gtates h&vé restricted the use of coal
_tar‘and othor colors. The laws are
direéted principally ﬁgainét the use of

color to conceal inferiority.



| Thé Kansas‘Law regarding artificial
.color 1é as follows: "Only “harmless colors
may be used in food products; provided, than
when used their presence shall be stated on
the principal label. The use of artificial
color in;meat products, or animal‘casings for
sausagea, or other meat products, is prohibited,
‘ Hineral substances of all kinds
are specifiéally forbidden in confectionery,
whether ihey be poisonous or not,

‘V Only harmless colors or flavors shall
be added to confectionery; provided that the
~use of color to imitate the color of another
éﬁticie‘is prohibited; provided further, that
vhere imitation flavors are used, their presence
 shall be stated on the lebel."

The sale of poisonous color‘ing matters
for foods is prohibited in the state of New
York and in New York and North Carolina the
addition of injurious-colors to foods is prohitited.

Hinnesota and North Carolina pro-

hibit‘coalvtmr dyes in &ll foods.
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Foods and beverages are considered
edulterated in North Dakota and Wyoming if
they contain aniline dyes or other coal tar
dyes.

Artificial coloring is prohibited
in sausages by Colorado and Wisconsin,

- Artificial coloring, 1ncludihg
coal-tar colors, must not be aided to vinegar
in the states of Arkansas, 7a2lifomie,
Jonnectieut, Idwa, Minnesota, iissouri, New
Jersey, New York, Pennsylvania, Tennessece,
misconsin’and Wyoming, Distilled vinegar
must not contain artificial color in Oh;o
aﬁd Oklahoma, and must be free from harmful
artificial coloring matter in Utah,
| In South Dakota oleomargarine must
not be colored.

Artificial coloring is prohibited
~in milk vy California, Oklahoma, Pennsylvania,
Utah and Wisconaih, andvin cream by California,
Connecticut; Penngylvania, Utah and VWisconsin.

Coal-tar dyes are prohibited in

cakes, crackers, candy, ice cresm, and like
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products by Virginia. Ice oream is considerated
adulterated in Michigan if 1t contains hermful
aolora.
| Forty-six states prohibit the use
of‘peiaonaus éolors}in candy. They sre as fob
lows: Alabama, ﬁrkaﬁaaa, Cslifornia, Colorado,
Connectiocut, Delawsre, District of Colwabiag,
ﬂlori&a, teorgia, Idaho, Illinoln, Indiana,
Iowa, Kanoas, Kentucky, Louisimnz, Haine,
Harylsnd, Michigan, Minnegota, Missouri,
HYontana, ﬁebramké; ﬂévada, E@w.ﬂampshire,
Haw Jersey, Hew York, North Zurolina, Horth
Dakota, Chic, Oklahoma, Oregon, Pennnyivania,
Philippine Islands, Texas, Utak, Vormont,
Yirginia, wgahiﬁgton, %iécsnaim’amd vyoming,
, .'Thevieading_ﬁuropean countrieu. such
as Austris, Germany, italy, Belglum and
Fngland have color lews in which they proe
hivit certain colors, »
Cl&asificmtion of artificisl Food Golora.
| Colors used in foods.can ber divided
into thréé classes as followg: pigments and lakeg,

vegetable and animal extracts, and coaletsr cOlOrs,
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‘ The pigmént Ultramarine is harmless
and is used in refining sugar to give a dblue
tint to the sugar.. Pigments formed from
compounds bf 1ead. éoyper and arsenic are
poisonous and are'pfohibited;

The sourde’of cochineal is from
the dried bodieé of’the femele insect coccus
cactis., It is a harmless dyé and is quite
extensively used.-' '

" Cudbear comes from the lichen

Lecanora Tincturia end is also harmless,

Lakes are inadlublé compounds of
coal tar dyes or natuial colours of
vegetable or animal origin with metallie
oxides., Aluminum and tin lakes are used
in the cas= of gochineal znd vegetable
colours. Aluminum, tin, calclum, barium,
lead, zinc and antimony for the acid coal
tar colors. The basiz colors are combined
with tannin and tartar emetic, resin and
fatty acids or éomyounds of tin and
phosphoric. acids,

Certified Colors.

The eight certified coal tar colors are
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_amaranth 107, ?oncean 3.n» (56),
*rythroszn 517, Orange I (85), ﬁaphthol
Yellow 8 (4), Light Green 5. F. Yellow-
ish 435, Indigo Disulphoacid 692, and
Tartrazine 94.v Formerly the natural cnloﬁrs
of vegatablé or animal origin were most
extensively used but now only a few are
used. They have heen replaced to a large
extent by the eight certified coal tar
colors, |

| The chemical composition of the
oertifie& golors is as follows:
Chemigal Composition of Permitted Coal Tar
| Dyes.

((4) 804 ¥Wa

Amaranth (107) 10H6 é(l) K = (1) 010 . gg OH
(¢ 3
Poncean 3 7 1()6)66 1, { .% %;
2 W mm'lo 34 E'O BB
. ~ { (8 0, XNa)
¢ HI, E 0 Hg 32

Frythrosin (517) C= G HI, 2 0

06 341002 Ha

803 Ha
803 Na
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“orange I.(89) 010 , (W 0g), (oK) 80, x

(1) 0 YWa

‘ | (2) wo,,
hol Yell 4y e, H (.,
Haphthol Yellow 5(4) o Y, (4) w0,

A7) 50, Na
(1) 9634(4) 303 Ha
Light Green 3, ¥ , - (CQHE

¢ (1) 06H4{4):N2

Yellowish (435) CH. . 06H4 .80 .0

2 2
02H5‘

CH, . C¢H, . 80

(1) cgi,(4) . ng
- 2

3" Na

Indi Disulph d 3 .
) phoaci 016 HB N O (50332)2

Rules Governing the Certification of & Coal Tar Dye. Bur.
of Chem. Bul. 147. |

The rules Whlch govnrned the adoption

of these colors are as follows:
| All colors wﬁxch have not been physiolorically

tested either upon animals or man shall not be per-
mitted for use in foods. |

All coal«tar colors which hava been
examined phyaiologically with contradictory results

shall not be permitted for use in foods.
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All coal tar colo®s which have been
exanined physiologically andl have been declared to
be of doubtful harmlessness shall not be permitted
£or uge in foors,

Only those coaletar colors whose chemical
cnmpqsition was definitely disclosed or otherwise
agcerteined, and vhigh wer¢ on the United States
meriket in the sumuer of 1907, and which have
been examined vhysiologiceally and with no other
than a Lavorable result ahall; for the preseht, be
permitted for use in foods. .

Phyasiologicel ﬂff@ata of Artificial Wood Coloring.

The zddition of color to Tood may be
objeationable to gome but many boelieve that
harmless color should be allowed in artiecles of
food snd drink vhich do not have characteristic
colors of their own. Fxnmples of this class of
fooda'mne canfectionery, jello,.gelatin and pon.
tuch foods, on the othar hand, as {ruit preserves,
Jallieas, vegaetablss and catsﬁps'having digtinct
natural ¢colors mo thot adled color will be une

negansary,
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In 1906 it was observed that there
were hefween 8ix and seven hundred coal-tar dyes
aveilahle for coloring purposes. Nighty of |
these were onythe marke£ for food coloring.

| Systematie review of the literature wand
experiments showed that there was a wide di=
vergence of opinion as to the hafmless or harme
ful nature of the coal-tar colors as a class.

Careful physiological éxppriments weie_
made which lnd to the adoption of th@ four
rules giv@n above for yuidanca inrmhe certification
of coal tar colors. »

In some casps harmfulnesn was due lcrgely
to contaminatione‘ such as arsonic, which entered
during the manufacture of the dye. Regulations °
preventing the use qf such hazrmful substence,
or in making comyietg.purificﬁtion of the finel
product resulted in such cases in the production of
a hzrmless dye. ' In other cases the dye itself was
hrxmful, Vor exsmple it was found thet methyline
blue damagem protoplasm in a solution of 0.001 per
cent. aetqyl violet was stored up in Juices of th@
cell, colaring lzvin? protoplasm and care was

necessary tovprevent‘damage with solutlons of
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0.0003 to 0,000l per cent gtrength., A
solution of methyl violet 1:5000 kills anthrax
bacillus in two hours. A stronger solution
1 to 150 kills typhoid bacillus in the sanme
time,

in artificial digestion experiments it
wag found that a few mlllzgr ams of color which
in relation to dlgestive fluids would make up a-few.
tenths or hundredths of a per cent, retarded and
almoast completely»inhibitéd action of the pepsin
on albumin, | |

As the result of thegse investigations a
harmless<color is defined as one vhich will
neither retard digeastion nér have apécial.
physiological effects when cunsamad‘in quantit;es
gorres pondlny to two gramsg per day per adult,

uiﬂGP ooal~tmz dyes act physiologically
baciuse they are chnmicals then before they are
used in foods they should be thoroughly tested in
the same way a drug is tested before it is put
on the market for human conmumption. That is,
it should be first thoroughly tésted physiological iy
oh animals then gradually on‘man in 811 conditions
of health.

?ropertiés of a Food Color.,
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Hot 211 coal tar colors are equally
adapted for use in food products. The best are those
high in their tinctorial‘pbwef and those which
offer the greatest resistance to the action of ‘
the materials with‘which‘ﬁhey aﬁe to be combinéd.
Those colors which require a mordant ﬁo develop
them or bring out their color are not desirable
since the'mordant.may introduce an undesirsble
pigment.

Amount of Color in Foods.

One thing which seems to be-an‘advantage
in the use of a coaletar color for the coloring of
foods is that only very small amounts need be used
to color large amounts of thé food. |

v?roportions of Color Used in Some Common

Foods,

One part of color to:

Beverates 80,000; 120,000; 128,000;
o 256,000; 1,024,000,
‘Butter 16, 666.
Confectionery 3,500; 12,800; 20,000; 24,576;
: -~ 30,000; 32,000; 192,000,
our , , 6663 1000.

Pastry 100,000
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Sugar ' o : 1,333; 4000,

Syrups R 4000; 5000,
 Whitening sugar 250,000,

, Methods of Isolation of = Goal Tar Color.
Two methods are available for the
‘isolation of a coal-tar color in food for identi-
fication., Dyeing on WOdi’aﬁd extraction with
‘ immiscible eelvents.
Dyeing on Wool, ¥ood Analysis. Woodman,
| If the matsrial is a liquid use about
50 C. C. dlvectlv, if a solid, about 25 grams
should be mixed with water as thoroughly as
possible énd made up to a volume of apprbximately
100 cc. If the solution is not already acid,
add a drop of ﬁyﬂrochloric acid {sw. gr. 1.12) or
enough to produce a very slight but distinct gdid 
reaction, add é‘piece of white woolen cloth about
2 in. square, wvhich has been thdroughly washed in
boilihg water, snd boil in the colored solution.
for at least ten minutes,.rep1acing the water lost -
by evaporation, Rémpvevﬁhe wool and if cblored
 rinse'th0roughly§in boiling.watér:to remo§e any

color-which may be adherent to the Tiber. Strip



13. °
the color from the wool by boiling with
dilute ammonia, one part of mtrong ammonia
-to fifty parts of water. Remove the wool,
add dilute hydrochloric acid to the solution
until it is faintly acid, immerse a fresh plece
- of the woolen cloth znd hoil ag@in for ten |
‘minuﬁes. in general, & distinet color 'on the
second piece of wool indiéates the presenoé
of a coal-~tar dye.

Extraction with immiscible solvents.
YWoodman Food Analysis.

Preﬂafe an aqueous solution of the
colored mzterial b& mecerating and strainihg‘
or filtering‘if~neoessary, moke it alkaline
wiﬁh‘sodium hydrokide and shake with amyl
alcohol in a separatory fumiel, carefully avoid-
ing the Tormation of =n emulsion. Test a little
of the amyl alecohol layer for basic colors by
shaking it Qith dilute acetic acid in a test
tube, If ths lower layer is colored, a
basic or weakly zcid dye msy be present aond

the main portion of the amyl alcohol should be
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evaporated to dryness on a watexr bath, ade
ding a 1ittle athyl alcohol from time to
'time to hasten the evaporation. Take up
the residue in hot water and dye the color
‘on wool from s bath faintly ammonizecal in
the daﬂa of bselg dyes, and acid with a
drop of agetic aciﬂ with wepkly acid dyas.
Th@ alkaline solution from which

the basic colors have bean removed is made
strongly acid with one-half its volume of
hydrochioric acid;“Q%. gr. 1,20, snd agsin
ahakan with amyl alcchol and two or three

of ethyl alcahel. mowt of the acid
colors will be dissolved by the suyl
aleohol, although it may not be deeply
colored 1tself. A few of the highly
'suiphonated‘aolora will still remain in
the asqueous layer., The amyl alcohol is
“drawm dff snd shaken with dilute sodium
hydroxide to remave the cuior; he
aqueous layer is pegerated, acidified and the

color Ayed on wool as in the woal'égﬁng
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method. If the amyl alcohol still shows

some éolor; it can usually Bé removed Dby

| édding an equal volume of pétfﬁleum ether

‘and again shaking with sodium hydroxide.

It should Ee bbrnq'in'mind that the amyl
alcohol will dissalve ﬁegetabie solors,

so that the preséncé of coal-tar dyes should
not be assumed unless shown by a double
dyeing,df'tha colér extracted by the amyl
alcohol. - |

Reason For Laboratbryfﬁxamination Wor Artificial Color.
The primary object in collecting
‘material for thia‘paper was to find out if
possible something about the kind and amount
6f color usedfin foods on the market in Kensas,
The méjority of the psmples were |
obtained in Lawrence and under such conditions
that the results représent approximately the
conditibna found on the average Kansas market.
| In some cases the dealers4were told

the object fdr which the samples were being
purchésed‘and would give all possible assistance

by’furnishing gamples of éll colored foods in
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‘their stock. On the other hand some were
suspicious and not anxious to have their stock
inspected, In‘thiS‘ClaSB howewvnr most were
foreigners znd perhaps it was merely an ine
herited dread of having their products €X
amined and not fear thet anything under
standard would bé found, that made them
appear nervous,

One class of food stuflf was collected
- and tested at a time, In this the tests could
be more uniformly made, Hor example fifty
samples of confectionery were examined, then
seventeen samples of fruit products, and so on,

A total of one hundred end twenty
one samples, including a large variety of
staple food products, were tested and the

following results obtained,
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Results of Laboratory Test for Color in Foods.
Confectionery. Wéol Dyeing Hethod, U. 8. Bul.,h107.»
Poncean 3 R (56) ' 14 Samples.
~ Light Green 3. 7. Yellowish (435) 5 "

Orange 1 (85) 3 "
Naphthol Yellow S (4) 12w
Amaranth (107) ' | 2 "
Erythrosine o | ‘ 11 "
Cudbear .\ 1 "

Hixture 2 v
Salad‘Dressing: Exﬂraction with_lmmiscible Solvent.
Boric Acid Test. ¥U. S, Bul. 107.
Turmeric ‘ 2 samples

Truit Syrups. Wool Dyeing Method, Y. 3. Bul., 107.

Poncean 3 R {56) : 4 “amples
Cudbear ' 1 "
Orange 1 | 1 o

‘ ﬁaﬁhthol Yellow ¢ (4) 2 "
Hixture 1 "
No color 8 o

Jello

- Cudbear ‘ ‘3’ "

Turmeric ) 1 " TRoric

acid test, U, S. Bul., 107.
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\
Vo

Pop. Wool Dyeing Method. U. S. Bul., 107.

 smaranth (107)
Poncean (38) (56)
Ofange 1 (85)
Naphthol Yellow 5 (4)

Ho color

5 Samples

2
2
1l
1

11

1t

L]

13

Food, Method of Identification--Reference--Result--No.

Butter #xtraction with Immiscible U,S. Bul. 107 Annatto 2

~ Bolvent.

Cheese " "

Jelly Vool Dyeing

Jam . n o

Pastry' u "

Pickles ®xamination of Ash
Coffee

Tea

Cocoa Wool Dyeiﬁg_
Chocolate "

Pepper HMicroscopic
RN

R

n "

" "

non
9 L]
] !
U . ‘f L3
" "

L " " l

¥o color 1
v 107 Tye (435)1
| Yo color 2
poncean 3R 1
" "o color 2
" TWrythrosine 1
No color .1

q 107 1] 1 . l

" "

" "

" [ #®

L] w ]

1

1

Bul.,107" " 1
| 1

2
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Ri#é{ Test for Ultremarine--Leach o color
A'ﬂxtraots Wodl Dyeing U. 8. Bul, 107 ¢ o
| Frﬁit(coléfiﬁg(Wocl Dyeing ®» v . ® " “\ o
'Peaé Fxamination of Ash 0 4 " v
Olives " noon oo w " " "
Vinegar)Lead Subacetate test Leach " "
| Caramel

| Catsup4 Wool Dyeing U. 8. Bul. 107 No Color

Mustard Boric acid test " " M " " "

" Of the one hundred and twenty-one samples
tested eighty-four were colored, leaving thirty-seven
samples with no added artificial color. No mineral
plgments were found. Hleven samples contained -
vegetable color which was‘found in confectionery, salad
dreaéing, mustard, vinegar and jello., Seventy-three of
the colored samplés were dyed with coal tar dyes but
only certified colors were found. The coal tar dyes
were found in confectionery, fruit products and pop.

' The results of these tests bear out the
gtatements found in literature that cozl tar dyes are
most extensively used for food cbloring as over one

half of the samples contained cozl tar dyes,

[\C I A 2 2o 2o d o B © B VSR i
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The color laws seem to be effective
in restricting the dyes used to the elght
: ceftified‘cclofs. |
Another favbrable condition found
was that'in the ma$§fity of cases color wzs
edded to foods which had no cheracteristic
oolorléf their own as in the case of cone
.fecﬁianéry. pop and jello.
Dyes Which Have Been on the American Yerket for Foods.
At present about fifteen hundréd‘—f !
“coal-tar dyes are on the market, Hany of
- these may be sultable for food coloring but
considerable time is necess:ry to test them
out physioiogicallj_and it iﬂ'consideréd begt
to keepytha‘cerﬁifiéd“nuMber of colors to as
few as possible and yet give the shades which
are necessary for use in food doloring.
The following list contains most
of the dyes which héve been sold on the
~American market for food puUrposes, Thié
classification was made by Albert ¥. Seiker

in Allen's Comuercial Organic Analysis, Vol. V.
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Dyes ‘*hich Have Been on American Market Nor Food

Purposes,
4., Naphthol yellow S.
8. Acid yellow
9. Fast yellow
10. Soudan (.
11, Soudan I,
13. Ponecean 4 G B.
14, Orange G.l
lé.ﬁuttar.yellow.
| 17. Chr&soidine Y.
18, Chrysoidine R,
49, Soudan II.
53, Palatine scarlet
54. Scarlet @ R.
k§5. Poncean R,‘ZR, G, G R.
1;56. Ponecezn 3 R |
- 60.8carlet 2 R.
64, Crystal scarlet 6 R
65, Wast red B.
84, Resorcin yellow
. 85. Orange I.

86. Betanaphthol orange

89. Brilliant yellow 8.

94.

Tartrazine

95, Metanil yellow

97. Orangse 7T.

101,
106,
107.

1108.
137.

139.

”

169 [ 4

1886,

197.

240,
269.
287.
329,
398.
425.

Faét brown H.
New Coccine
Amoranth
Scarlet 6 R.
Regorcin brown 4
Past brown
Brilliant crocein i, .
Crocien scarle£.7 B..
Haphthol black'ﬂ.

Bismark brown,

'201. Bismark brown M.,

Congo red
Chrysamin R,

Az0o blue
Chrysophenin
Naphthol ¢reen B.

Auramine
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427, linlachite Greon

428.
434,
435.
439.

440,

448,
451,
452,
462,
464,
468,
476,
480,

Zrilliant Green
Guinea green B.

Light green § # bluish

584.
601.
650.

655,

Light green S ¥ yellowish 557.

Cyenol extrs

Hewr patent biue B, 4 B.
HMagente

Methyl violet B.
Crystal violet

Acld magents.
Acid‘Viclet 4 BH.
Acid Violet 4 B extrs
Hethyl Alkali Blue
Yater blue
Rhodaminé\G.‘
Rhodamine R,
Fluorescein

Fiocin

ﬁrythrosin e
Wrythrosin

Phloxin P.

Rose benpgal

692.

Safrenin

Soluble indulines
Hethyline blue B, B G.
Hevs Hethyline’blue N.
quinoline yellow

Indigo carmine,
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The effect of the Federal law restricting’
the use of coal tar colors then has been to reduce
the number of colors from the seventy-ﬁwo possible
colors given in the above list to eight harmless
ones which in generwzl seem to be wisely used,

Arvtifically @olored Foods On The Herket.

Yhen srtificial food coloring is mentioned
confectionery or fruit products are usually thought
of 28 being moat commonly colored but upon a survey
of the coléred foods on the market it seems that
'no food product escapes artificial color, especizlly
if the cheaper grades are examined,

The following table shows the large
variety of foode which may have artifiecisl color.

Artifieizlly Colored Woods On The Iarket.

Allspice | Fruit Syrups
Almond ¥xtract Ginger
Apple v Grape Juice

| Anricot u : f Grape Hssende
Butter - (Gooseberry ssence
Beer | ‘ . Gelatin
Rread | Jam

Ransna Extreact Jelly -



- Black Cherry Hxtract

Beet Pickles
Cheese |
Cohfeciianéry
cider

. Cocoa
lchocolate
Cherries

Coffee

Currant Axtract
Capers

Cucumber Pickels
Cayenne Pepper
.Chili Sauce
Cloves

Fgg shalls

Pop

Perry

Pickles
Preserves
Piﬁeapple Txtract

Pear n

.Plum on
Peach _ "
Picecalilli

Ice Cream Cones
Ice Cream
Lemon Essence

Hacaroni

Heat

Wilk
Melon essence

Molasses

Hustard

Hutmeg

Hute

Orenge ¥xtract
Olive 0i1
Olives |
Ofanges
Oleomargarine
Pepper

Quince Txtract
Raspberry "

1 o |
Sausage

Sirups

Sﬁgar
Strawbérvy mxtract

Spaghetti
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Tea - Whisky

- Tapioca ~ Watermeion
Wine t/ |
Foods Classified According to Their Added Color.
Examination of food colors to find the
'chief aim of the‘food color artist may be made
with the aid of the following table in which
.foods are classified azeccording to the shade of
gtheit added color,

Red Pink

Beet Pickles Ice Cream
Canfectiénery Iice Cream Cones
Cherries Confectionery
Cayenne Pevpyer ~ Blue
Chili Sauce Confectionery
?ruit Syrups : Bugay
Gelatin - " Tea
Jelly , Taploca
Jam Green |
Heat Cherries’
%op ; _ Hint Jelly
Ice cream

- Orange
Confectionery

wruit Syrups
Ice Crean

Gelatin
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Yellow Brown

Butter Beer
Cheese Bresd
Confectionery Cénfectionery
Noodles ’ Cider
Pz Shells . Cocoa
Cinger Chocolate
¥ruit Syrups " Coffee
Gelatin | Cioves
Mecaroni . Holasses
Braghetti | Huts
Milk | Pop
Hustard o ' Pépper
Olive 0il Sirﬁ@s
Oleomargarine |
Violet
‘ Confection@fy

Judging‘from this‘classification; aitiu
fieial color of such a‘shade is added, where e
food has a characteristic natural color, to improve
this color or make up for the lack of it and where
there is no characteristic color, as in the case

of green mint jelly and green cherries, merely to
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the aaéthetic sense, -
Colors Classified According To Their Adaptibility for
a Definite Food. |

0fe dye may be mére valuahle for use

in one food than in some other. .For éﬁample,

Yltramarine is especially good to give the blue

tint to sugar,

‘ Dyes ihen may be classified sccording
to their adaptibility to definite foods. Knove
ing this adaptibility of colors the analyst can
work with more certainty in identifying colors.

Classification of Colors As Fouﬁd In ¥oods,

(Lezch and other references given
in Bibliography)

Confectionery |
Fosin Acid Fucha?h Acid Violet 6 B.
Xrythrosin 7_ﬂaphthol Yelluw 3; Prussian Blue

ﬁose Bengale
Bordeaux B.
Crystal Poncean
Bordeaux 8

Hew Cobciﬁe
?&gf Red
Poncesn Rf R.
Scarlét R,

white Lead

Chrysoin
Aﬁrihine O

Orange If

‘Malachite Green
Acid Green J.

Water Blue 6 B.

Patent Blue
Parisg Violet

Turmeric

- Copper Cerbonate

Hexrcury sﬁlphide

(ramboge

Read Lead

Lead Chromate
Arsenic

Amber

Copper Arsenite

Copper sulphate
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‘Oxide of Iron
Sugar
Ultrémarime
Tin salts
Sausage and Meats
Red Ochre
Cochineal
Cochineal Lake
Carmine
- #uchsine
~ Diamond Red
Pastry
Saffron
Aunatto |
‘Haphthol Yellow S.
Tropaeolinis
Turmerie
Gold Yellow
Génned Vezetables
Copper
Hustard
Turmerie

Hitro colors

Aﬁnatto

Safranin
flosines
Poncesans
Bordeaux red
Benzopurpurin

Hixtures

Vietoria Yellow
Martius Yellow
Hetanil Yellow

Puric acid

Aurantia

Haphthol Yellow S.

Wephthol Yellow

Vermillion

Orange 1.
Orange II.

Quenoline Yellow

Tartrazine

Azo Yellow



Cayenne Pepper
Mercury sulphide
Read lead
oxide of Iron

Turmeric

Prussién Blue
Garbon
" Ultramarine
Indigo
Coffeé
Caramel Soot S - Lead Chromate
coal Tar Dyes Ultremarine  Celcium Carbonate
graphite Malachite Green lLake Talc
‘Tannate of Iron Prussian Blue
Cocoa and Splces
Pigments and Lakes
Brick Dust |
Charcoal
Red sandal wood and other brown and red woods
Turmeric
Coal Ter Dyes
Vinegar
Caramei

Coal Tar Dyes
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Cayenne Pepper

Mercury Sulphide

Red lead

oxide of Iron
Txtracts

| Prune Juice
Coal Tary Dyes

Wihes

Bagic Dyes
Cochineal
Alkanet
Archil
Bilbe&ry
Chicary
Tuchsin
:Wagenta
bersio

Aci& Fuchsin
Chrysoiline

Chrysone

Hethyl-eosine

Yellow II.

HErythrosine
Bordeau red B.
Soluble red
Purple red

Croceine 3 B.

- Poncean R.

Poncean B.
6rangekﬂ.
»Orange Re Re Re
Orange I1.

Red N. N.

Red I,

Bonceén R. R

Kosine J.

- Orenge Re. He

Tropaeoline M.

Tropaeoline II.

Yellow I.

Fast Yellow
Binotro
Naphthol Vellow
Yellow M. 8. .
safranne
Chrysoldine
Hethylene Blue
Coupierts Blue
Dipheuylamine

Roganilines

HMilk Products

Aunztto Methyl Orange
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Caramel Orange IV

Auilin Orange ‘Soudan I.

Purmerie Cerasin Yellow
Saffron Yellow 0. B.
Carotin | Yellow A. B.
Aniline Yellow Curcumin

Butter Yellow Carrot
Victoria Yellow Aldeney Butter Color
Merting Yellow Ransop's " "
Acid Yellow Dandéiion # "
Cimethyleamido=gzo henzene
Tropreolins Sulphonated-azo-compounds
Fruit Products
Cochinesl Hapenta

~Puric Acid Acid Muachsine

" Dimtrocresol Tropaecline
Hartius Yellow Ponceans

Orange Il. Bordeaux red

Hetoanil Vellow Tosines

Fuchs ine
- Bulphonated nitro colors
Methyl Orenge

gaffoline

Rose Houvesu
Carmine

Cu1364
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Karmiesa and Harmful Colors.
| W’Hineral'colors are harmful because the metallic
part of the compound forms insoluble compounds in
the body which lodge in the body cells and prevent them
from functioning.

 Harmful Minersl Colors. Leach.

Cgpper sulphute Magsieot

Blue aéhés' Red lead

7ﬁouhtain blue White leaﬁ

Cassel ycllow _ Paris yellow

‘Turner yellow Narles yellow
"sulphate of lead Chrdma yvellow

Sdiogne yellow ‘ Ultramarine yellow

Vermillion ‘ Bcheeled green

Schiveinfurth greén.
Harmless Ifineral colors., Leach.
Ultramarine vlue
ﬁltramarine violet
‘Hanganese brown
Ultramarine green,
Organic colors also.may act chemically on the
body producing harmful resulis,
 Hermful Organic Colors. Leach. o
 Pongesn 3 R B | .~ Hew Red L .

Poncean B extra Scarlet » C.
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Fast Poncean B, Imperial Scarlet
0ld Scarlet , ' Biebrich scarlet

" Crocein Scarlet 3B. Poncean 4 R B,
Cochenille Red A. Crocein scarlet 4 B,
Brilliant Scarlet Brillient Poncean 4 R,
" Poncean 4 R, .‘ B Poncean Brilliant 4 R,
Hew Coecin Searlet Crocein Scarlet 7 B.

‘~Crocein'8carlet 8B Poncean 6 H. B.

Green, " ‘Pinitrosoresorcin
‘: Rew Gréen,. ' Solid green O in psaste
}Solid green crystals Dark green
Solid'ﬂreén 0 o Chlorine sreen
Diamond green Russia gfsen
Bitter almond oil green Alsace green
¥ast green | . Fast green

lesorcinol green |

Hixtures of hsrmless blue and yellow colors.

Blue colors

Indigo Gentian Blue 6 B,
litmus - . Spirit blue

Archil Ddlue S Swnirit blue T ¢ 9.
Opal blue ‘ . Blue lumiere

Hessian blue
Coupier's blue

Fast blue B and B,

" S0l1lid blue R R and B

Light blue
Indigin D 7.
Indulin

Indophenin extrs
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Blue ¢ B |
Noir € § N.

Violet Colors.

Paris Violet

Methyl violet B and 2 B
Eethyl violét Vé |
Pyaktanin‘
Qoéruleum |
Malbefry blue
Jqul black
Nephthol black P

Azoblue

Brown Colors

Caramei

Licbrice

‘Chryaamin R

Crocun scarlet O extra.

Safranin

KHyrosin

Hauvein

Rosolan
Violet paste
Chromo vioiet
Anilin violét
Anilin purple
Perkins violet
Iindigin

Phenamine

Purpurin

Tyralin
Tyrien purple
iydin

safranin I

Safranin extra G

Safranin ¢ extra G G

Safraﬁiﬁ G 000

S

Safranin P P extra Xo,.

8

0



Safranin cone

Bafranin A ¢ extra

Yellow Colors.

Gﬁm gutta

Purie acid

Hortius vellow
ﬁaphthylamine yellow
Jaune 4tox
Manchester yellow
,ﬁéphthalin yellow
Hanhthol yellow
Jaune naphthol
Yietoria yellowA
Victoria orange
»Anilin prange
Q@critrocfééoly
Saffro? substitute
.Gol&én.yélloﬁ.f
Tropaeolin
‘-Victoria yellow
Jzune G (metanil extra)

‘Sudan I Cerminnaphte

Safranin A G T extra

Anilin pink

Orange I1I
Qrange Yo. 2
Orange P,
Oraﬁge exirs
Orange A,
Orange G

Acid orange

told orange

Handarin G extra

- Betanaphtholorange

Tropagolin 000 lio, 2
Handarin

Crysaurin

‘Hetanil yellow

Orange N

Orange IV

Orange Ho. 4
Orange N

Orange G S
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" New Yellow, ' Diphenylorange

" Acid yellow D Diplunylamine ora @e
.?ropaeolin 00 Jaune dtanilin

:'East yellow : Anilin yellow

’GreeﬁiCQlors.
Waphthol green B
Blué Colors,
'A’Methyleneﬁblua BB G Methylene blue B B
| Methylene blue D B B extra Methylene blue B B

Brown ?olars.

* Bismarkbrown © Bismsrk brown G
Manchester‘brawn Phénylen Hfown
HVesuvin | ‘ Anilin browvm
Lesther bruwa' .Cinnamon brown
Canelle o ngglish,hroWn
Gold brown - " vyesuvin B.
lfanchester brown E § anchester brown P 3
Bismark brown Bismark brown T
Brun Bismark T B V'_ Fast brqﬁn G
Brown chryéoidin ‘ Chrysoidin G.
Ohrysoidin . ~ chrysoidin J,

Chrysoidin ?r
‘Hsrmless Organic Colors.
Red Colore,

Cochineal Carmine . Carthamie



37.

~ Redwood | ' Artificisl slizarin and
‘Chérry agd veet julces purpurin
* Nosin osin A,
Hosin G extra | Togin ¢ G ¥
'Eosin water soluble E ¥osin 3 J
Fosin 4 J extra , ' Tosin extra
LEosip K. 8 : Tosin D H.
Tosin J J. ¥ . ' Trythrosin
'Ervthfoaiﬁ D Erythroéin B
Pyrosin B o | | Primrose solution
© Tosin bluish - - Tosin J.
’Dianthih B. ‘Vl - Rose Eéngale
Rose bengale N o Rose bengale A T
'Rgée bengale ¢ A . | Bengalrosa
| ?hloxin o o Phloxin T A
TFosin blue ) o Cyanosin
osin 10B . " Bordeaux a4 Poncean

reds, resulting from the abtioanfinaphthoi
| sulphonic acids on diazoxylene,
_Poncean 2 R P Poncean G

~ Ponesaa G R SR ' Poncean R
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Brilliant poncéan G.
Bordeaux B . |
Bardeaus’R‘éxﬁfa
Rougt B |
Brilliant Poncean G G
Fuohsin 8. and magenta
Fuchsin aeid
Naplithron red
Orange No. I
Alpha=nalphtholorange
Congo red.
~Azorubin
Azoacidrubin
Carmoisin
Rouge rubin A,

Fast red T

Acid carmoisip S.
Crocein orgn&e
Orange G R K:
Orenge ¥ N L

Hetanitrazotin

Yellow and Orange Colors.

Annatto |

Ponbéén J

Faat red B
Ceraain

Poncean 2 G
ancean JWJ
Rubin 8

Archit substitute
orange I

Waphtholorange

Tropaeolin 000 No. 1

Azorubin S.
Azorubin A

Fast red C

Briiliant carmoisin O

Fast Red

Fast red 8

- Poncean 46 B

Brilliant Orange G
Pyrotin orangw ...

Fuchsin

Saffron



Safflower
Naphthol Yellow 8
Sulphur Yellow S.
Jaune aci§~0.
Buccinine

Solid Yellow
Brilliant Y@ilow
Crocein orangé |
Orange G R X’
Orange © N L

Fast Yéllow'é
Fagt Yellow 8.
.New Yellow

. Fast Yellow
Azarin S, -
Orange Wo. I.
Alphae-naphtholorange,
Orange

Orange RjN

~ Orange N

39.

Turmeric
Citronin A
Jaune acid
Aﬁilin yellow
Saffron Yellow
Yellow S,
Poncean 4 G B

Brilliant Orange G

Pyrotin orange

Faat,Yellow
Fasgt Yellow

Acid Yellow
“Fast Yellow R

Yéllow We

Orange I, .
Eaphtholorange‘
Tropaealin 000 No. I.

Orange G T

vﬁrilliant Orange O
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-

‘Mixtures of hermless red end yellow colors.

Green Colors,

Spinach green
Chinese greeh
falachite green
Halachite green B
Benzaldihyde green

New victoria-

Conclusion:
The charécteiistic natural colors should
ve preserved in all foods so that the product
will satisfy the consumer as to auality and &t
the same time eppeal to the aesthetic sense.
If this is done it will be possible to confine
artificial coloring almostventirely to foods
without characteristic color as confectionery,
pop and jello.
In some cases, however, where ﬁhe color plays
such an imporﬁant’part in determining the vslue
of the product as in the case of butter, it
peems that a uniformly colqred product can be
vobtained only by the addition of artificial color.’

‘When the consumer is aware that the butter is
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colored merely for its aestheticﬁvalue and not
_ tb aonoeal’inferiority ﬁhen it would seem to
459 no more objestionable to use color in butter 5%/
then in éonfectionery.
| The problem of artificial cq;ogfhas beén

of vital interest for only about tenﬁ§ears,Athat is,
éince the nﬁmber and uses of coal tar colors has
increased so enormously. About ten years ago the
}fact that'some coal tar‘dyes were hermful was fully
;ealized and steps taken to restrict their use. Since.~
this restriction and the fact that such small
/ ampdnts of these certified colors are added to foods
vthere is no doubt that they are harmless end even
though artificial color is used in such a large
vaeriety Qf foods, the acﬁﬁal harm physiologically
to a givgn individual is practically nil,

Thgrefore;'after reviewingithé literature
and making tests on foods in the laboratory, it |
gseems apnarenﬁ that the ﬁederal and‘atate coior
“laws have been successful in iﬁpreasing thé'quality
‘of artificially colored foods on the market since

\

“they have prohibited poisenous colors and have
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reduced the number of éoaletar colors used from
about eighty to eight harmless ones which has
h‘aided in dimihishing the amount of coloring to
conceal inferiority.

From these results it may be seen that when
_ thefe is no intention to deceive the consumer and the
color is adled simply to satisfy the aesthetic sense
lﬁhére can be no serious objection to its use.
o in conclusion, acknowledgment is gratefully
madé to‘Dr. ®. H. B, Bailey, Professor C. ¥etes and
_,?rofeéeor W.'B. Long for‘the many helpful suggestions

givgn‘in ‘the prepdration of thie paper.
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