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INTRODUCTION

The color of commerclally packed pickle products 1is
subject to wide variation. liot only is there varietal dif-
ference in color, but also in the sare variety of vpickle put
up by the samne packer, Color is important in the sales ap-
peal of vickles packed in glass since a good color ettracts
a potential customer to the product. Color also may be an
index to the ocuality of the nroduct. A product that shows
bleached areas or varies a rreet deal in color usually in-
dicates a low ouality product. Therefore, care should be
taken in color greding of the product. Some factors that
affect the color of pickles are uncontrollable such as cli-
matiec and soil conditions.,

The packaging of pickles in an acid mediun helvns to
destroy the green color by conversion of the chloronhyll to
pheophytin,. This cannot be helped because the acetic acid
is essential in the flavor es well as in the keevning quality
of the product., It was the purvose of this work to study
all of the factors that are involved in pickle manufacture,
which would effect the green color of the finished product
and, if possible, to restore the green color either wholly

or in part by chemical or physicel treatments.



LITERATURE REVIEW

The preservation of the green color of pickles is =&
problen of the relative stability of the chloro»nhyll role-
cule. Willstater in 1913 (1) states that the retention of
the marnesiun rietal in the chlorovhyll rmolecule is correlat-
ed with greenness. This rnietal is readily replaced vith hy-
drogen ions contained in dilute acid solutions., The result-
ing ma~nesium-free comvound is called pheovhytin vhich is
resvonsible for the olive green color.

Blair end Aynes (2) state that the first attenpt to
protect the greenness in canned vecetables was done by
Blassneck in 1910, This was done by blanching the veretebles
in an alkaline solution before canninzs., These authors also
outline the process that is now used to can veas to preserve
the natural green color. This.process consists of (a) a
preheat treatment by irmersion of the veas et room tempera-
tures in a 2-percent sodium carbonate solution, (b) blanch-
ing in a 0,005 molar calcium hydroxide solution, (c) canning
in a salt-sugar brine to which is added a 0.020 to 0,025~
percent suspension of masnesium hydroxide,

Eisenstat (3) studied the destruction of color in
plckles by licht. He found that light in the infrared rance
was the most effective in producing bleachine,

Jones (4) stated that sodium benzoate was capable of
producing a green color in pickles. Jones also stated (5)

that steaming of the pickles in certain snice oil vavors



produced greenness in pickles. He was of the opinion that
this greenness was not due to changes in the chlorophyll,
but to the production of a new color compound,

Magnus, lfabee, and Reynard (6) aive several formulas
for using the certified food dyes in the coloring of

pickles.

EXPERTIENTAL METHODS

Cormercial practices were followed in these exveri-
ments as closely as possible, In all cases, unless other-
wise indicated, the pickles were packed in l-pint liason
jars, One hundred grans of pickles were added to each jar
and 400 ml of finishing liocuor added. The pickles used were
cured salt stock obtained from the llichigan Pickle Company,
Lekeview, Liichigan, The pickles were desalted before use by
freshening in running lukewarm tap water for 24 hours fol-
lowed by soaking for 4 hours each in 4 chances of distilled
water., The pickles were divided into 2 batches and 1 batch
was nmade into standard sweet niclkles by the usual d&ry sugar
riethod and when finished tested 37-pvercent sucrose, 2-per-
cent acid as acetic, end 2-percent salt. The other batch
was rnnade into processed dill pickles by the addition of a
brine consisting of the proper amounts of salt and vinesar
so that the finished product tested 0.8-vercent acid and 2-
percent salt., In the latter case pasteurization was accon-

plished by immersion of the closed jars in a hot water bath



4

-

until an internal jar teaperature of 165°F had been reached
and held 15 ninutes at this teiperature., The jars were
cooled imrnediately.

All szlt and acid determinations were made by titra-
tion, In the case of selt, 0.1711 N silver nitrate was used
with dichloroflunrescein a&s an indicator. The acid titra-
tions were cerried out usinc 0,1666 17 sodium hydroxide with
phendphthalein es the indicator. Sucar concentrations'were
measured by an Abbe refractometer.

The pickles used were the 6000 size and were careful-
ly inspected before use., They were 211 of essentially the

same color with no bleached areas nor physical defects.

THE EFFECT OF MIETALS

To deternine the effect of various chemicals on the
greening of different kinds of pickles, metels were given
first consideration since it is well known that the salts of
copper cause a creen color to develoo in the pickle., The
metals were first screened to decide which ones mi~ht come
in contact with the pickles at any time durins their nanu-
facture. Some metals such és bisnuth were not used because
of the relative insolubility of their salts. Others such as
gallium, cerium, etc., were considered to be of too rare oc-
currence to be cormmonly found in the manufacturing opera-

tions.



Various salts of the metals were used to prepare a
stock solution of each metsl so that the concentration of
the metallic ion was present in a 1:1000 dilution of metql
to water. Chloride salts ﬁere used wherever nossible. How-
ever, vhen these were not available or relatively insoluble
other salts such as sulfates were used. The metallic salts
were first dried in an electric oven at 100°C & 2°0C for 24
hours, after which they.were weished and vlaced in & liter
volunmetric flask and filled to the marlk with distilled we-
ter., The amount of metallic salt used to obtein the desired
concentrations of netal are given in table 1., This stock
solution was then used to prepere 3 different solutions con-
taining 1, 10, or 100 ppm of the metallic salt, whiich were
the concentrations used in these exveriments. Prover
arounts of C.P. sodiun chloride were added to eacn of these
solutions to make a final concentration of 2-nercent sodium
chloride., ZEach solution of the metallic salt was then di-
vided into 4 equel lots. The first was untrected. The sec-
ond lot wag acidified with slacial acetic acid to 0.8-
percent, The third lot was acidified to 2-percent with gle-
cial acetic acid. The fourth lot in addition to acidifica=
tion to 2-percent contained enourh sucrose so that the final
sugzar concentration wes 37-nercent,

Prior to the addition of the above solutions, the
freshened and desalted pickles were also divided into 4 lots
and treated as follows: Lot 1 wes untreated; lot 2 wa

acidified with zlacial acetic acid to 0.3-nercent acid and



Table 1

Lists of iletallic Salts Used to Treat Pickles

o lolecular Cuenicel iolecular Grarls of Salt
lletal Vieight of TFormula of Weight of TUsed to Give
Metal Salt Used Salt 1:1000
Aluniinum 26,97 AlCla 133,34 4,944
Antimony 121.76 ShClg 223.13 1.873
Bariun 137.36 BaCls 208.72 1.519
Beryllium 9.01 BeClo 79.23 8,871
Cadmium 112.41 CdCls 83.32 1.
Calcium 40,08 CaCly 110.99 2.769
Ceriun 140.13 CeClz 248.5 1.759
Chromium 52,01 CrClg l122.92 2,363
Cobalt 55.94 CoS0 4 155.00 2.629
Copper 63,57 CuCly 134.48 2,115
Iron 55.84 FeClg+ 60 270,31 4,840
Lead 207.21 PbCl, 278.12 1,342
Lithiunm 6.94 LiCl 42,40 6.109
llagnesiunm 24,32 HgClz 05.23 36915
llanganese 54,93 1nCly 125.84 2.290
Hercury 200.61 HgClg 271.52 1.353
Nickel 58,69 I1icCly 129,60 2.208
Potassiunm 39,10 XC1 74,55 1.906
Silver 107.88 AcliO = 169.89 1.574
Strontium 87.6 SrCl, 158,54 1.809
Thelliun 204,39 T1Cl 239.85 1.173
Tin 118.70 SnS0 4 214,76 1.809

Zinc 65,38 ZnClo 136.29 2.084

——
—_—




sufficient IaCl added to ~ive a final concentration of 2-
percent; and lots 3 and 4 were acidified with glacial acetic
acid to 2-percent acid and sufficient NaCl added to give a
final concentration of 2-vercent. In addition the fourth
lot had been sweetened with sucrose so that the sugar con-
centration was 37-percent., Tne above treatment of the 4
lots of pickles was necessary so that they would have the
same acid and salt content as the licuors which were then
added to then.

The pickles were vlaced in pint liason jars and the
respective licuors poured over them. These licuors had the
sane acld and salt content as the vickles and also contained
the various metallic salts shown in table 1 in concentre-
tions of 1, 10, and 100 »nmm., Prover controls were prenarcd
for comparison which contained no metallic salts. Thie jars
were then closed and heated in a hot water bath until they
reached an internal temverature of 180°F end were then held
at this temperature for 15 minutes. The jars were imme-
diately cooled and stored in their origsinal cases. In these
experinents there was a total of 276 jars treated with the
various rietals and 24 control jars. Observations were made

at the end of 1 day, 2 weeks, 1 rmonth, and 5 months,

Results
At the end of 5 months the pickles were renoved from
the jars and placed beside a control for conparison. The

pickles to which the metallic salts had been added in con-
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THE IUFLUZICE OF SODIULI DEI.ZOATE

Pickles which had been freshened as previously de-
scribed were added to pint liason jars. To 10 sets of jars
in duplicate were added solutions containing from 1 to 10~
percent sodiuwn venzoate at l-percent increments. To one set
of the duplicates of each increnent, glacial acetic ecid weas
added to give a fineal concentretion of l-vercent acid. A
vhite precipitate formed in the acidified solutions, which
doubtless was insoluble benzoic acid. The 20 jars were

"closed and stored for 3 ronths.

Results
Observations made at time intervals of 1 weelz, 1
month, and 3 months showed that a ~reen coloTr anneared in
the pickles at the end of 1 week in the concentrations in-
dicated in the accompanying tabulation and did not increase

in inteasity thereafter.

Table 3

Anount of Sodium Benzoate Reocuired
to Green Pickles

Percent of Sodiuwm Benzoate

Solution 1 2 3 4 5 6 7 8 9 10
Distilled water B O -

l-percent acetic acid E I T Y S T S S Y -

4 = (Creen Color - = Jo Green Color
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Discussion of Results

In distilled water sodium benzoate produced a green
color in pickles within a week in the S5-percent concentra-
tion. The green color produced was a deeper and more in-
tense green than was produced in an acid solution. In the
solution which wes acidified to l-percent with slacial ace-
tic acid, the green color wes produced &t a 4-percent con-
centration of sodium benzoate. However, the green color
produced was not as intense a green as that nroduced in the
pickles vhen they were treated with different nercentares of
sodiun benzoate dissolved in distilled water. The vrecini-
tate which formed in a l-nercent acetic acid solution weas
tested according to the official prelininary and also the
ferric chloride quantitative tests of A.0.A.C., ». 455 (7),
which showed the white ppt, to be benzoic acid. This vould
indicate that the sodiw: benzoate in the l-pvercent acetic
acid solution formed benzoic acid and sodiwn acetate. Since
benzoic acid in water is soluble to the extent ol only 0,27
crams per 100 ml, of water at 18°C, the excess rerained as
the insoluble precivpitate.

Adcitional exneriments seened to verify Jonest' state-
ment (4) that the green color vroduced was a new color com-
pound end not due to the chloronhyll. The rreened »niclkles
were washed in running lukewarm tap water overnizht, soczked
in distilled weter 12 hours, and then nlaced in an ecid rie-

dium. These piclkles were then placed in the direct sunli-~ht
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for several days. They held their color mmuch better than

ordinary pickles did under the seme conditions.

TUE XTECT OF SPICE CILS

The effect of spice oils on the color of pickles vas
first studied by usinc a 2l-vercent eulsion of the fellow-
ins oils: Cloves, ginger, celery sced, nutmes, mace, or-
ance, lemon, cassie, coriander, cardamon, mustard, pimento
(allspice), cerlic, bleclz penver, and dill. “he normal con-
centration of spice oils used for spicine vickles is usuelly
about 1:3000, that is, 1 part spice olls to 3000 perts of
vicicles and licuor. However, to spced un the reactions a
1:1000 concentration was used in all sphicins reported here.

Processed dill nickles were used to test the influ-
ence of spice olls glone end in combination on the color of
dill pickles. The spice olls tested for the dill pickle ex-
veriments were: dill, garliec, mustard, blackz pepner, and a
combinetion of these in a comuercial svice c¢il formula. The
spiced dill brine used was divided into two vortions. One
portion wes first heated, as is sometimes done in commercial
prectice, before it was poured over the pickles in the jears;
while the other portion was noured over the jars cold, the
jars sealed, and then pleced in a hot water baﬁh and res-
teurized at an internal jar temverature of 165°F for 15 nin-
utes., In both experiments the jars vere cooled immediately

and stored for 1 month.



12
Standard sweet picl:les were tested by adding hot end
cold sweet spiced licuor containing the various snices pre-
viously listed, as well as combinations of these oils as
found in several cormercial formulas. Controls for these
experiments consisted of pickles from the same lot treated

with unspiced brine end sweet liocuor,

Results

™e controls, processed ¢éills and sweet pickles, were
stored at room temperatufe for one month after which they
were examined for any color chances. A comparison of the
processed dills and sweet pickles with the controls at the
end of 30 days showed only tvo instances of color chence., A
deeper creen color was noted in the jars of sweet pickles to
which the sweet licuor conteining oil of pimento had been
added, but no change in color was observed in the pickles to
vhich the cold sweet licuor containin~ oil of pimento had
been added. The other chanre wes noted in the case of gar-
lic oil vhich caused bleaching of the standard sweet piclzles
in the case where sweet licuor conteininc sarlic oil in a
1:1000 concentration hed been uvused. I’o bleachinz was ob-
served in standerd sweet pickles treated with cold sweet
liquor containing this seme concentration of rarlic cil nor
in processed dill pickles treated in the two ways as previ-

ously described.
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Discussion of Results

It wes concluded from this that heat was necessary to
produce & noticeable color chense within a 30 day period.
To confirm the above results additional exveriments were set
up as follows: Standard sweet pickles were cut in half and
one half of the pickle was suspended over a beakXer contain-
ing 5 ml of each of the spice oils previously listed. The
beeker was then heated for 30 minutes under a hood during
vhich time the pickle was subjected to the hot oil vanor
given off by the oils. 'With this drastic treatment oil of
pimento was the only snice oil which produced any color
change when compared to the other half of the standard sweet
pickle not subjected to this treatment which was used as a

control in comparineg color chenges. From these results

<
[%

e

was concluded that of all the spice oils tested, oil of »

e

mento was the only one which produced any noticeable color
change in standerd sweet picikles., This chance was not be-
lieved due to the heat to which the half o the piclkle was
subjected, since no difference in color could be noticed vhen
other snice oils vere used., To further check this, other
pickles from the same lot were cut in half and one helf wves
subjected to steam for 30 minutes and the other half left
unheated as a control. No color chanre was noted in the
heated half of the vickle.

The only other conclusion vihiich caen be deduced fron
these exveriments is thet rarlic oil causes tleachine in 50

days time only in the presence of hot sweet licuor. This
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does not preclude the mossibility that garlic oil cannot
cause bleaching in either stenderd sweet nickles nor in
processed dill vnickles in a longer length of time nor uncer
different circumstances. The interestin~ thing i1s that
there is present in carlic oil a principle vhich under cer-
tain conditions can cause bleaching of the color from

pickles. This was true of no other spice oil tested.

THE EFFECT OF DIFFRRENT SUGARS

To determine the influence of sugars on the color of
pickles, 3 different sugars were used as sweetening azents,
viz., d-glucose, d-fructose, and sucrose. tandard swveet
pickles were prenared by the comnonly used dry surar method
using these 3 sucgars., Vhen the sweetenin~ process was com-
pleted, the pickles sweetcned vith each sucar were divided
into 4 lots. The first lot sweetened with each surar wa
left untreated. The second lot was trezted as followviss The
sweet licuor was vpoured off the vpickles and heated to the
boiling point, poured back over the pickles Immediately, and
the pickles and liquor cooled at once,

The third lot was treated the same as lot lio. 1, ex-
cept that a 1:3000 concentration of spice oils was adcced to
the reépective sweet licuors. The comnposition of the snicing
nixture was 60 parts oil of cloves, 20 vparts oil of cassia,

and 20 parts oil of ninmento. The fourth lot was the sane as
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lot I'o. 2, except that the saue svice mixture as in lot o,
3 was edded in a 1l:3000 concentration.

As controls for the 4 lots of pickles sweetened with
three different sucars, another set of 4 lots of pickles va
prepared which contained the szaie amount of salt and acid,
but no sugar. These were given the some treetment as re-
zards heat and spices as just described for the 4 lots of
sweetened picliles, This made a total of 16 different lots
of pickles, 12 sweetened and 4 unsweetened, for this series
of exveriments. All jars of pickles in the 16 lots belore
any observations were rmade for color chan~es were stored for

30 days.

Results
From the stendnoint of color all pickles that had

been treated with any of the three different sucars showed a
deeper green color than the unsweetened saaples &t the end of
30 days. Wo color differences could te discerned between the
vickles sweetened with the tiree sucars. This was true ir-
resvective of the heat and snice treatients which thev re-
ceived. It must be concluded from these results that surar
does cnange vickles to a deeper green color in the nresence

or absence of heat or spices.
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THE EXFIECT O ELAICEING

Blanching has been used in the canning industry for a
creat many years. One of the several reasnons for blanching
is to set the color in the vesetable. Pickles as made today
do not go throuch & process of blanching., Therefore, exper-
iments were done to see whether blanching would have any ef-
fect on the color of finished pickles. ZFresh cucumbers of
the long greemproduce veariety were used, since the pickling
variety was not available at this time of year. Tour dif-
ferent blanchin~ procedures were used, viz., boiling weter,
stean, bpoiling 0,005 i1 calciun hydroxide solution, and a
boiling 0.005 1I celciun hydroxide solution preceeced bty a 2
hour immersion in a 2-percent sodium cervonate solution at
room temperature. The tine intervals used were 1 to 5 niin-
utes at 1 minute intervals, Tollowed by imediete cooling in
cold water., The pickles were sliced into 1/4 inch slices,
one slice of each of 6 vickles or a total of 6 slices were
blanched according to the procedure just outlined. Controls
were unblanched slices from the same piclzles. Iour separate
lots of pickle slices were prepared, mach of the lots con-
sisted of separate batches of vickle slices that were trect-
ed at the various time intervels indicated ebove in the 4
blanching procedures together with the proner controls. The
first of the 4 lots was iL-miersed in a cold 7.9-vercent salt
brine for 2 hours imediately after the otlanchin~ »rocess.

The second lot, imuediately after the tlanchins vrocess, was
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immersed in a 7.9-percent brine solution which was kept at a
tenperature of 120°F for 30 minutes, ne third and fourtn
lots were the same as the first and second resnectively ex-
cent that the immersion of the pickle slices in the brine
solution preceded the blanching process. The slices vere
then made into fresh pasteurized dill slices by »lacing in
hot jars and covering with a finishing brine consisting of
the vproper amounts of vinegar, selt, and spice euulsion.
The closed jars were then pasteurized at 165°F for 15 min-
utes. They were cooled immediately by imersion in cold
water. A total of 80 Jjars of blanched pickle slices were
prepared along with 8 control jars of unblanched pickles,
The slices tested when finished O,69-percent acid and 2,1-

percent salt.

Results

Observations were i;ade one day after the piclles
were rrade and vasteurized. The piclzle slices wvere reioved
fromn the jars end placed beside each other in glass trays
for comparison. The pickle slices that received any of the
4 different blanching treetmnents previously cdescribed had a
nuch better retention of green color than those that received
no blanching treatment. There was no creat difference in
color retention vhether the ilanchineg treatment preceded or
followed the immersion in the salt btrine or whether the
pickle slices were treated in a hot or cold brine. <“here

was no -~reat difference in the texture of tihe vnickle slices
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treated by any of the above methods. The conclusion that
nay be drawn fro these exveriments is that any of the above
blanching methods helps in the green color retention of

pickles,

LIETODS USED T0 COLCOR PICKLES

Chloroohyllin

It heas long been known that the zreenness of vege-
tables is destroyed by an acid medium and exposure to lisht
which completely destroys the chlorophyll. Therefore, at-
tenpts were nade to color pickles with water soluble chloro-
phyll products. Two types of water soluble chloronaylls
were used in this expneriment. They vere potassium magnesiunm
chlorophyllin and sodium potassium codper chlorophyllin.
Since these comnounds were insoluble in an acid mediun,
freshened salt stock pickles were placed in distilled water
which had been adjusted with sodium hydroxide to a pi of
7.5. One ml of each of the chloronhvllins was added to du-
plicate 32 ounce jars of nickles and licuor, the ratio of
pickles to licuor beinz 2 to 1. Observations after 1 week's
time showed the pickles were definitely colored with the
chlorophyllins. Iowever, there was no uniformity of color;
the worts on the pickle were almost blacik in color. t-
temots to remove this darit color from varts of the pickle

and obtain a uniform colored product were unsuccessful., e
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pickles still retained uneven color after tney were made in-

to processed dills,

Certified Food Dyes

A stock solution of each of the dyes used vias pre-
pared by dissolving 1 ounce of the powdered dye in 1 nint of
hot distilled water. These stock solutions were blended in
various ways and the blends used in this experiment to color
pickles., Coloring was done by addinz 1 ml of the blends to
16 ounces of pickles and licuor, The ratio of pickles to
liocuor was 2 parts pickles to 1 part liquor. The following

blends have been found to color pickles satisfactorily.

Blend A Elend B
Yellow #5 Tartrazine 50 parts 46 perts
Blue #2 Indizo Camaine 35 parts 29 parts
Orance #1 Oranze I 15 parts 25 parts

Elend A »roduced a creen color in the nickles tvvical
of the color found in sweet pickles. However, blend A did
not give a uniform color if there was a rreat variation in
the color of the pickle before dyeing., If the vickle was
not of uniform color due to chlorosis, a discase such as mo-
seic, or vhere 1t had come in contact with the ground, the
color added by this dye did not overcomne the conlor differ-
ence., The lichter colored portion of the vickle was still
rmuch lichter than the darker portion. Elend B vroduced a
nuch darker color and was much better suited than blend A in

colorings pickles that had bleached areas. The best results
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were obtained with blend B when the color in the picltles was
fixed during the presouring process by heating the colored
pickles in 0.2-percent alurinum sulfate (Als(S0,)z°18Ho0)
solution for 5 minutes at 165°F. lhen this was done, the
sweet liquor on the vickles was only slichtly colored at the
end of 5 nonths storaze time, indicating a good retention of

the dye in the pickle.

DISCUSSION

A study of the color chanses in pickles vresents many
difficulties. There are many variables to be considered
wihicin may have a definite influence on the final color of
the product. The greatest care vossible was used to lkeep
the number of variables et a minimum throuchout these exper-
iments so that each of them could be studied by itsclf,

It has lon~ been knovm in the pickles industry that
the selts of copner will cause a greenness in pickles., This
was confirmed since it was the only metal studied in these
experinents that wvould brinz about this reaction.

Spice oils may have a definite effect on color, es-
pecially when long storase life is a factor. In a thirty
day storase period oil of pimento was shown to cause a def-
inite greening action on the nickles., The concentration
used here, however, was 15 times greater than that vhich
would be used ordinarily. Garlic oil was shovm to have just

the opposite action, since it caused bleachinz. Iowever,
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the concentration of garlic oil in sweet piclzles is very
small and the amount used here was nrobably more then 100
times greater than the concentration ordinarily used,

The three surars used in these exneriments all pro-
duced a darkening of the green pirment of the pickles., 10
difference could be noted in the denth of color caused by
the three different sucars, This vould indicate that the
chenical structure of the susar per se was not responsible
for the chance since d-glucose 1s an aldehyde sucer, d-
fructose is a ketone suzar, and sucrose is a disaccharide in
vhich the d-rlucose and d-fructose are combined and whidi hasno
free reducing groun. The color change nust, therefore, be
due to some other action of the surars on the pickle.

Sodium benzoate caused a definite ~reenine in the
pickles when used in concentrations sreater than those al-
lowed by law. In a neutral solution there was no greening
noted in concentrations up to S5-percent., Fowever, in an
acid solution beginning at 4-percent a definite green color
was produced. This color remained and was stable when the
pickles were washed in runnins warm tep water overnircht;
soaked in adistilled water for 12 hours; and packed in an
acid medium, furthermore, the color did not fade vhen the
'pickles were subjected to direct sunlicht for a weelz., This
would indicate that the color formed was very stable and
may, as Jones (4) suzcests, be a new color compound,

Blanchinz, as done in these exverinents, had a defi~

nite preserving action on the creen color of pickles. The
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cucuabers used here were not of the nickling variety, since
they were out of season at the time of these experiments.,
Crisvness and storase life riust be considered in connection
with blanching, In these exneriments these factors were not
given sufficient consideration since the observations wvere
nade immediately efter vasteurizing. However, none of the
pickle slices were soft because of the tlanching and pas-
teurizing treatments which thev received; so it is believed
that the storagse lilTe and crisnness would not be seriously
impaired by blanching., In fact, with the thic': sizin nroduce
variety of cucwiber, blanchinz would actually improve the
edibility since it would tenderize the skin., It has been
found, since heat treatment has become more general in
pickle manufacture, that cucumbers will withstand a creat
deal more heat than formerly was believed when the o0ld meth-
ods of mekinz pickles were used,

These exneriments have also deionstrated that certain
combinations of certified food colors may be used in nrocduc-
ing a satisfactory green color in pickles under the condi-
tions employed.here. Certain coabinations were ruch better
than others in this respect. Ey increasinc~ or decreasing
the anount of yellow or blue, different shades of creen may
be produced. Attenpts to color vickles vith tio water sol-
uble chlorophyll products, viz., potassium ma-nesiwi chloro-
phyllin and sodium potassium conper chlorophyllin, were un-

Ssuccessfui. The vnickles were colored; but it was impossible
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under the conditions used to obtain a uniformly colored prod-

uct,.

SULIIARY

Under the conditions of these experiments:

1.

Copper was the only metal tested which produced
e creenness in piciles. It procduced a freen-
ness in viclkles in a concentretion of 1 »m2 in
a neuntral solution and 3pmm in an acid solu-
tion.

Sodium benzoate nroduced a sreenness in vpicliles
in a concentration of S5-percent in a neutrel
solution and of 4-percent in an acid solution.
0il of pimento »nroduced a gcreenness in standard
sweet pickles in a concentration of 1:1000 in
heated swveet liguor, 011 of garlic weas found
to cause a loss in rreen color of niclzles under
the same conditions.

D-g¢lucose, d-fructose, and sucrose all produced
a darkening of the color of pickles when used
to sweeten pickles., Ilo color differences could
be discerned between pickles sweetened with the
3 sugars, irrespective of the heat and svice
treatments vhich ther received.

Blanching of pickles had a definite preserving

action on the green color of pickles.
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Atteipts to color pickles with 2 water soluble
chloroohyll products, viz., potassiun masnesiun
chloronhyllin and sodiun notassium copver chlo-
ronhyllin were unsuccessful. These comnounds
would readily color the nickles in a basic but
not in an acid mediuwn. A uniformly colored
ovroduct was not obtained in the basic solution,
Certain combinations of certified food colors
were used in producing a satisfactory green
color in pickles., Different shades of creen
color in nickles could be obtained by increas-
ing or decreasing the pronortions of the con-

stituents of the dye.
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