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INVESTIGATION of the METHODS, MATERIALS, and CONDITIONS of CHICLE PRODUCTION

1. Introductory Stetement - ORIGING

Chicle, a8 uged in chewing gum, is the letex of the Achras Sapote
Tree, solidified by boilinge This tree is found in sufficient
quentities to exploit ohiocle, in the Yucatan Peninsule which com-
prises the northern half of the Territory of Peten in Guatemala,
the northern helf of British Hondures, the Mexicen States of
Cempeche end Yucetan, and the Mexicen Territory of Quintanes Roo.
Smell smounts of chicle are sleo obtained in the Mexican State

of Vera Cruze The Achras Sapote tree is found extensively in

this entire territory but elwsys in a forest mixed with other trees.
There are no solid Achree Sapote forests. This erea le composed of
limestone, whioch in meny pleces is exposed on the surface of the
grounde There is eome clay in the soll overlying the limestone
end in elmost every plece a heavy leyer of vegeteble humus, formed
by the decey of the forests through meny centuries. The limestone
is porous, and in meny parts of the Peninsule there are no surfece
rivers or streems and all rein-weter escapes underground through
orevices in the limestone.

. There is e rainy season, lasting from six to seven months end &
_dry season during the belence of the yesare The rainy season
starts about the lst of July end ends somewhere botween January
end Haroho . .

11. Degeription of PRODUCTION PROCESS ¢

The Achras Sapote Tree conteins a latex, which is found in the
young bark growing outside of the cembiume As you out through the
bark with 8 knife, you egever the latex vessels and the latex
escapess These vessels are not continuous pipes up the trunk of

the tree but oconsist of short disconneoted reservoirs eontaining
the latexe Consequently, in bleeding the tree commercielly to
obtain the latex, it is necessary to out the berk through to the
osmbium in zigzag geshes from the ground up to the first branchese .
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- When sufﬁoient latex has beon oonootea, tho chiclero takes
& 'large iren httlo. plaoes it in the epon. ‘and builds a fire

‘8011aify and be cust in blookl. which oan be handlod commercially.
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Description of PRODUCTIOH PROOES: (oon’cinuod). .
The letex that eumdn through thc aevero& vouclo flaws dm
the chennel made by the cutting of the bark and is collected
&t the foot of the trees This latex will ‘enly run during the
wet weather when there is moisture in the soll. Thefefore,
colleotion of the ohicle is undertaken from July to the end

of the wet season. The chiocleros of courses; has to olimb

“the tree during this process ofeuttings ‘He: ‘supports himself,

while cutting, with e rope whioh passes around the trunk of the
tree end eround his body et the same times A palm-leaf acts as
e spout to cerry the letex from the oub in the tree to o canves
beg whieh is pluced at the foot of the tree to oollect the latex.
A tree will bleed for e period of four or five hours and then the
ocuts gradually close up end no more letex flowse A chiclero
usually cuts from four to six trees during’'s morning end then
weits until all the latex hes flowed and been colleoted in a
oenves bag et the foot of the tree. He may get from ome to
three quarts of latex per tree on an aversge. He then collects
the latex from ell the trees that he hes tapped during the
morning and 'brings 4t beck to cemp in e large canves sack
strapped on his backe The latex is collected for a period of
several deys end kopt in csmp in the form of latex in these
canves oontainers- ‘ In this forn 1<b is, e :ticky nilky fluid.

wunder ‘ite -He then pours the latex into ‘the kettle, with the
idea of boiling off suffioient moisture so that the ohicle will

During this: sooking process, ‘mothing is nddod. The man ocontinuous-
1y stirs the mase with a wooden stick to hasten the cooking and
to prevent burning. When the cooking hu’"bun oerried along for
s sufficlent length of time, determined by ‘the experience of the
chiclero, the kettle is remvod t‘ran t ; _g.nd t_he chicle is

'I'h 1s lhippid in ]
to tho mahou- i.n tho Uni'&od tatec.
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CCMMERCIAL DEVELOPMENT of Chicle Produotiom:

The extreaction of chicle requires the investment of lerge
emounts of money before deliveries of the finished chicle
cen be mede at the port of shipment. Contractors, operet-
ing on govermment lends (or, et times, on privete lands)
plece ohicleros in the woods at the beginning of the sesson
end furnish them with supplies end equipment end provide
the mulses neoessary for the transportetion of the ohicle.
All these expenses must, in e large part, be financed by
the buyer.

The Ghicle Development Company and the Wme w?igley Jre Company
ere both prepered and orgenized to take the necessary finencial
risks involved in meking these sdvenoces, end, for this reason,
they purchase jointly probably 90% of the chicle imported in-
to the United States. The balence of the importetions is
hendled by verious brokers who deal in this materisl on a re-
letively small scele saxnd at irregular intervelse.

INVESTIGATION UNDERTAKEN FOR DISCOVERY of the SGURCE of CONTAMINAG
TION:

Two methods of obtaining the facts es to the contsmination
of chicle suggested themselvess The first was to observe

the verious steps in the process of preparation of the chicle
in order to . find out where the contamination oould occursThe
second consisted in collesting semples of all materials whiech
ceme in contact with the chicle .at all stages of the process
end, by snalysis of these semples, either to loeate the con-
teminent or to disprove its existence as suche Both methods
were put to use and both yielded resultse -7

On or ebout December lst, 1835, both the Ohiclo Development
Compeny and the Wme Wrigley Jr. Company erranged to send ex~ |
perienced and competent employeeas into the ohicle oamps to
inspeot and study the operetions of the preduction of chiele
a8 they ere actually cerried one The following men were

pege threee
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1V. INVESTIGATION UNDERTAKEN FOR DISCOVERY of the sormcx
of c'onmmm’ TTO“'N‘: (Eontinued )

selected and sent into the territories 1ndica:bed: B

Mr. Edwin llurray into 8. section of Quinta.na Roe
N ( & Journey covering e distance of
( four or five dsys on mule from
( Peto, Yucatan- -

Mre JeCeo Brydon. 1nto e region in the eastern part of
( Yucaten, known es VEL Cuyo"e.

Mr. Bdward Moore into the 1ands of The Legune Corporation
( of the Partido del Cermen in the
( state of Cempeche.

Mre JeGe Agnar into the same lands ss Mr. Moore and
then into the Tuxpena Section
(Tof the Partido de Chempoton
( in the Steate of Cempeche

Mr« Rel+ Porter into the lands known &s Sente Maria
{ in the northeastern portion of
( Quintane Rooe

( Mre A.B. Perlin into the lends of PThe Mexicen Gulf, Land and

( ¥re ReP. Dyockman Lumber Cempany end adjacent lands
(in the Partide del Cermen in the
(State of Campeche.

These men were given e questionneire, oconsisting of the list
of questions shown on EXHIBIT "A® ettached herewithe Their
enswers sre summerized in full on this EXHIBIT "A".

These seven inspectors were also given instructions to
collect a semple of each materiael or utensil in- oontsot
with chicle from the time the latex left 'bhe tree until
it was cooked and oast in blocks.

The work of these seven inspectors covered the States of
Cempeche, Yucatan, end the northern portion of the Territory
of Quintana Rooe

pege foure
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TNVESTIGATION. UNDERTAKEN FOR DISCOVERI of the sonx:m |
of CONTAMINATION: (Gontinned ) .

. i

These investigations wero later supplemented by additional
investigations cerried on by reguler employees of the =
compenies in the Territory of Peten, Guatemalas in. the
Territory of British Hondures; a.nd.. in the State of Vera
Cruz, Mexicoe Corrective ection, teken at a later da‘be.

covered all territories a.like.

REPORTS of FINDINGS :

A study of E{HIBII' "A." shows olearly that certain of the
kettles, whioch were used for the cooking. of the chicle,
were responsible for the contaminatione These kettles
consisted of iron-plates riveted together with solder
ocomposed of leed end tin in the joints and, in sfme cases,
with e coating of this seme solder on the inside of the
kettles This coating was put on to prevent the rusting of
the irone This solder was in direct contact with the chicle
latex during .the process of cookinge No other significent
sources of contemination were discovered by inspection, al-
though it is obvious that smell additional quantities of
leed might find their way into the ohicle or to the surfece
of the chicle block through the soil, by direct or indireot
contacte

It wes subsequently found thet most of the kettles used in \
Gustemsle and in British Hondures - and many of the kettles .
used in Tuxpem - were of ocast iren with no seams end no lead ‘
or other oontminant in oontaoct with the chicleo

Samples of the following material were obtained and sent to
the Un:ltad States for test:

Fresh latex - g8 it ceme from the treee

Semples of the outer bark of the Achras Sapote tree.
Samples of the inner bsrk of the Achras Sapote tree.
Foliage of the Achras Sapote (contamineted with soil).
Soil from verious eress.

‘Wood ashes from the chicle osmps ( on surfece of camp ground).

pege fivee
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vi. Weter as used for verious purposes in the campase
(continued) Neils used to make wooden molds in Cozumel District.
Soap used to lubricate the molds in Merids District.
Soep used to lubricate the molde in Tuxpena Districte.
Soep used to lubricate the molds in Legune District.
Soap used to lubricete the molds in Cempeche District.
"Sosquil® used to apply soep to the molds
Grease used to lubricete the molds
Kerosene used to lubricate the molds
Palm Leaves used as & mat in molding
Jute Met used in molding
Hemp Bag used es mat or conteiner (soiled) for blocks.
Dry Dye (used in dilute solution to label bags) ‘
Hennequin Bag used as conteiner for chicle blocks (so0iled)
Plaster from werehouse wall. -
. Sweepings fram floor of warehouses
- Fumerous blocks of chicle prepared under the inspection
of our inspectors.

The findings in respeoct to these samples ere discussed in
Pert 2. of this repor‘l:o

vil. CORRECTIVE ACTION ’I.’AKEN:

Ae soon as we loceted the source of the trouble as the solder in
the riveted kettless we immedietely commenced en investlgation to
determine the best meateriel for new kettles and the best type of
kettle to be chosene We considered the various materiels, which
were evailsble for the manufacture of suoh kettles, and we mede &
oareful study to determine the size and the shape of the kettle
desired, end whether or not sn improvement could be msde by hav-
ing 8 kettle with a double bottem in order to further improve the
quality of the chicle by prevention of burninge.

We were obliged to meke prompt declsions in order to eliminete

the contemination ss soon es possible end we did not have time

to meke proper experiments to sctuelly prove which type of

kettle would be the beste We have installed new kettles of
stainless gteel, black iron, and of east-iron. Almost all of

the stainless steel kettles purchased sre welded without the use

of solder and were made in the United States under our direot
gupervisione The balense of the stainless steel kettles are stemped

’ 3363528
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"CORRECTIVE ACTION TAKEN: (Cozrbinued)

out of one piece of metal without joints of any kinde Some

of these have double bottoms end some have nots About one
thousend bleck iron kettles were made of one piece stemped
metal without Joints of eny kind end with a false double bottem
which is removebles These were made in the United States under
our direoct supervisione. The balance of the black iron kettles
were made by a manmufaoturer in Meride with riveted and welded
joints and with a false bottom riveted end welded to the kettle.
During the memafacture of these kettles, we had our own in-
spector present in the fectory in order to see thet no solder
wes introduced into the kettle. All of these kettles have
hendles distinctive from those formerly used so that, at a
glence, our inspectors can determine whether or not the kettle
is leed-freee.

Both the Vime Wrigley Jrs Compeny and the Chiele Development
Company have advised all their contrectors that the companies
will replece free of cost any of the old riveted and soldered
kettlee, which the contractors mey heve in their camps, whether
used for the cooklng of chicle or for the storage of watere

Our own employees ere personally present when the transfer of
the new kettles is made to the contractors, and for esch new
kettle delivered, they personally ses that an old kettle is
destroyed We are, therefore, confident thet no 0ld contaminated
kettles will be in exlistence in the chicle camps during the
season which ig just startinge We have told the contractors
that the finding in any of thelr cemps of one single kettle, -
containing lead, would be sufficient cause for the ceancelletion
of contraot end we have from edch econtrastor e letter egreeing
to pay a heavy financiel penalty if such kettles are founde

In addition to giving these kettles to the contractors, we ere
sending out at our expense into all the Indien Villages in these
regions, end installing without cost to the inhebitents, new
kettles for eny old ones which we may find in these villeges

snd on the small surrounding farmse. Many of these individuel
owners of isolated kettles do not use them et sll for the cook-
ing of chicle but own them for the manufecture of lerd; soap, etce
They may, however, a few times during the season cook a few
blocks of chicle in these kettles and sell the blocks through
one of our contractors, and we ere meking this replacement in
erder to eliminate any possibility of future conteminatione.

page sevens
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CORRECTIVE ACTIO}I TAKEN: (Gontinued)

Ve he.ve already repla.ced approxima’cely 1850 kottles et
e total cost of $ 49,000.00. ,

We have e.dvised all other importers of chicle of the source
of this contamination end we have urged them to teke similar
ection with the people fron whom they buy chiclee The largest
of these other deslers, F« Huber & Company of FNew York, has
elreedy purchesed a.nd sent to Tuxpen a number of kettles
similer to. ourse

FUTURE POLICY:

Both the Chicle Development Compeany and the Wme Wrigley Jre
Compeny have organized staffs of inspectors, selected from
men trained in the chicle businesss femiliar with the
ccuntry and accustomed to the 1ife of the chicle cempse
There are eight or ten of these inspectors, who will have
no other duties then to continuously travel from cemp to
cemp, eand the work has been plemnned so that they will visit
every cemp at intervels of between thirty and sixty deys
during the ooming season» They sre instructed te inspect
every kettle and to see that all are of the new types

They will break up eny kettles which they find thet cor-
tain contemination. This inspection system extends through-
out the chicle territory and is carcfully organizede.

¥e are confidenf +that noc more éhicle will be introduced
into the United States which is conteminated by leade

page eight.
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SOURCES OF LEAD IN COMMERCIAL CHICLE

A report on the samples and materiels
recelved and the results obteined upon
enalysis

The presence of lead in commercial chicle in quentities renging from O.15
perts per million up to 5400 parts per million pointed to the likelihood
of some source of contamination in the hendling of the rew materisl. This
likelihood was strengthened by the fact that é&hicle from certain areas of
production showed only minute smounts of lead, while from others the emounts,
elthough exceedingly veriable, were freguently highe A previous study of
the lead content of vegetation, teken from Mexican fields far swey from
cities and highroads, end uncontaminated by deposits from chimmeys and
fectory fume snd smoke~stacks had been mede by Dre R«As Kehoe and his
associates of the Kettering Leboretory, College of Medicine, University

of Cincinneti. This study had failed to show & plemt or plent product with
e lead concentration in excess of 0«9 pepeme Moreover, such soil sesmples
from verioue perts of the world es they had anslyzed had not given results
in excess of 10 pepeme It seemed unlikely, therefore, that eny part of a
plant would selectively ebsorb lead from the soil to such en extent as
would be required to give the results obteined on chicle. Moreover, ex-

perience hed shown that the opportuniti¢ss for the accidentel introduction
of leed into processed meteriels are very numerous &nd very widespreade

As stated in Part One of this report, & survey of the chiocle cemps dis-

closed the fect that in certain ereas the kettles for ocooking the latex were
fabricated in such & way as to permit solder to be in conteact with the oon-
tents of the kettles No other significent sources of contaminstion were dis-
covered by inspection, elthough 1t was obvious that smell amdditional quantities
of lead might find their wey into the chicle, or to the surfeace of the

chicle blocks, through the soil, by direct or indirect contact.

The evidence obtained by the systematioc colleotion of samples of meterials
associated with all the processes of producing chicle, together with the
anaslyses of these materials, is presented in the following paragraphse

1. The natural lead content of the rew material :
Sampies of latex together with various parts of the correspond-
ing trees were obteined from verious locelities, and samples of
soil were teken fram the root area of the trees. Table 1. shows - . .

pege ninee | ¢ E 03{;6355
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the analytioa.l data on 68 smplea of ‘lstex, 11
Distriot, 15 from Meride, 12 from Laguns, 12 from. _Tuxpena and 20
from three cemps in the State of Campeche. : These semples were
collected by slightly different methods, and only a few were so
obteined as ocertainly to exclude the pwsibility of slight con-
temination from contect with bark or . implements which were

unclean in & chemiocal sense. Severel were collected directly into
chemically clesn pyrex tubes, which were sealed on the spot

end kept closed until the time of anilysisi others were taken from
the vanvas bag normaelly used to collect latex fram the tree; others
were taken fram the larger oasnvas bag used to cclleot latex from
many trees; two otherswere taken from the still larger bags used

to convey the collections for seversl days into the cooking cempe.
Some were treated with formaldehyde, some with emmonie, and others
were heated by dipping the conteiners in a boiling water bathe

(These measures were employed to prevent fermentation and lose of
materiel in shipment)e A few hed no treatment of any kinde It is
epperent that the latex conteined only such minimal traces of natural
lead es have been found in other vegetation. The variation in the
results, while slight, ie not due entirely, nor, perhaps, eppreciebly,
to veriation in the natural leed content of different samples. On
the contrery, the higher findings sre associeted with opportunities
for slight and hygienically insignificant coxtemination, in that

such ssmples contained foreign material (esge bark), or they had been
taken from larger collectlons of latex whish hed been transferred
from one cenves beg to anothere. In general, it may be said of these
samples, s of every other type of material collected for analytiocal
study, thet the more they had been handled, the greater was their
lead contents Doubtless, however, some amsll guextity of lesd

(up %o 0+08 pepemes perho.pu) Awe m.turnl constituent of the latex.

In view of the minute quautities of lud in latox. the lead content
of the soil and of the foliage, berk sad trurk of the tree loses

in primery importance and hes signifiecance only. so fer se these
msterisls mey be ocontaminawts of the latex as it is collected. Ac-

~ cordingly the enslytical reaultl on. these. mbatuaou are givon under
the next hoading. K :
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The lead contents of various msterials with which 1atex comes in
contect exclusive of those associsted with cookings

Without egeain entering upon e step-by-step desoription of the
procedures, suffice it to say that the ocolleotion and handling

of latex sre assosclated with some degree of contact with & number
of materliels« Table 2« lists these meteriels, epproximetely in
the chronoclogical order of thelr use or ocourrence, and gives the
lead oontent of ssmples obteained on the spots These date disclose
no facts of vitel importance. Kerosens often ocontains significent
quentities of lead as & result of refinery “sweetening® processes,
end is thus 111 chosenr as & lubricent for molds. This will be
elimineted in fubure operations. The lead found in other materisls
is of little practical . importence. (The dye, high in lead, is used
on the bege with & stenoll in very dilute solution. It would not
influence the lead content of bloocks of chicle oarried within suech
bage+) It is probable thet e proportion of the lead found in these
semples wes derived from contast with the soile. Obviously reason-
eble care should be taken egeinst the inclusion of goil or dirt
of all kinde in the latex or in the chicle blockse

Se The significent source of the lead contaminetion of chicle.
Pursuant to the observation that soldered kettles were in use in
certain camps, semples of the solder were obteined and enalyszed
end found to run from 26 to 50 per cent of lead, with a remsinder
of tine Blocks were made from fresh chicle in certain of these
kottles under the supervision of an mnstigators these blooks
being identified and preserved for emalytiocel exeminetione The de-
teils of a single experiment will serve to illustrate the source of
the conteminetion snd the possibilities for veristion in the lead
content of chicle 8o contsmineteds.

One lot of chicle latex designated as "Cuyo®™ and found subsequent-
1y to oontain lead in the amount of 0.05 pepems was divided into

2 perts, one of which was cooked in e black iron unsoldered kettle,
the other in e« galvenized iron kettle with soldered sesms snd a
golder coeting on the inside of the kettle. The blook resulting
from cooking in the f£irst kettle yielded 0.20 Pepele on snalysis,
while the second showed varisble results up to 200 pepeme (The

reason for verieble results will eppear leter.) A seoond lot of
chiole latex from the seme source fbut not enelysed), waes divided

end cooked in two other kettles, one & galzanized, soldered kettle
which had been used for two months, sand the other a similer kottle
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that hed besn used for e long time. The resultent chicle
blocks showed respectively 75¢0 pepeme and 070 pepeme of lesad.
The speotrogreme of these sesmples s&howel the presence of tin in
quantities proportionate to the quantities of leed.

It ig epperent from these observations thet a soldered kettle
gives up its solder to the cooking latex, gredually losing it
end thereby beooming & less significent source of conteminetion.
Some considerable verietion in lesd content may be expected
emong blocke of chicle prepared in soldered kettles which hsave
been in use for verieble periods of timee. Table 8. ghows a

wide range of variability in & serlea of blocks prepared for
experimentel purposes in & series of cooking osmpse.

The perticulate neture of lead in chicle.

In the couree of numerous enelyses of commerciel chicle, it

had been observed thet check results were not obtained on samples
from the seme blooks, even when attempis were taken to obtain S
uniform semples from contiguous areas. This eppsrently uneven
distribution of lead through the blocks, when coupled with the
faote es to the soures of contemination, indicated thet the

leed wes present, in part, et leest in perticulete metter. On

the egsumption that some portion might be in the form of visible
droplets of solder, X-ray exeminetions were made of blocks known

to be high in leade The films demonsirated the presence of dis-
crete perticles of varisble sire, in numbers roughly proportionsal
to the magnitude of the lsad contemination as indiceted by enalyses.
Experiments dealing with this subjeot will be described in another
gsection of this report; mention is made here in order to drew
ettention to the faot thet the physiocal state of the lesd end its
irreguler distribution through chicle blocks make it quite im-
poeeible to obtain uniform semples of chicle for anslysis. It is

to be expected, therefore, thet eny series of snelytical results

on ohicle semples fram the same source will very within wide limitse"
Such enalyses may be counted on to portrsy only the generel order
of mesgnitude of the lead content of thée meteriele The importence
of thie faot, for presemt purposes, rcliiss Yo the diffioulty of
compering eanelytiocal results obtained in the various lasboratories
concerned with this matter. In arder to ocmbine and utilize the:
data being obteined, it wes necessery to ocmpare snalyticsl results
on semples of uniform lead content.
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A comparison of various snslytleal methods.

Bince ell the lsboratories engeged in this study were con-
cerned primarily with chicle it seemsd best to use cammercial
chicle as the material for enalysis end 4o so treat it as to
rendsr it homogeneouse Accordingly a lerge semple was prepared
by compositing the ash of 12 one-third pound portions of
chopped chicle, each of whioh had been burned over night in e
muffle furnace at 450°C. in a 500 oo quartz eveporating dishe.
The ash was sieved until it psssed the standerd 200 mesh sieves
efter which it wes thoroughly mixed end subdivided. In order
to check Its homogenseity, & series of samples were analysed in
this leboratory by three methods, e spectrogrephioc method (which
has been published together with its sensitivity end sccurecy)
& dithizone method (the detmils of which are unpublished), end
8 chemical methods {he latter, desoribed elsewhere, hes been

in use over a period of yearss. It consists essentially of
stenderd enelyticel procedures which result in the isolation

of pure lead chromate. It gives unifiormly low results by reason
of loss in the numerous separatory stepse.) Vhen repeated anelyses
were found to check within the kuown limits of accursoy of the
three methods, adequete qusntities of the ash for triplicete
enelyses were sent to verious anslystse The results appear in

‘Teble 4. The spectrographic results obtained in two leboratories

correspond closely and give somewhet higher results than two of the
dithizone methodse The chemicel (anelyticsel) method con-

firms the higher velues of the spectrographiec enelysis when due
ellowance is mede for its known error on the low sides

Summsary
Commercial chicle has been found to contein lesd as e conteminant.
The natural lead content of the regw latex is not in excess of that
found in meny other types of vegeteble productse

The source of contemination hes been found in the sclder employed
in the febrication of certein of the kettles used to ocook the latex.

The solder is given up from the kettles largely in the form of
globules which distribute themselves unevenly through the cocking
messe
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4. The analytical methods employed in the study of the problem
yileld substantially uniform and satisfectory results when
epplied to homogenous semples of lead-containing meteriele
They do not, snd cennot be expected to glve concordent re-
sults on commerciel chicle because of the impossibility of

obtaining semples which are homogenous with respect to their
lead contente .

be Obviously, the solution of the problem of future lead con~
teminetion of chicle congists in the permsanent elimination
of soldered or otherwise lead-bearing kettles.

page fourteenec
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Teble 1

Distribution of Semples of Fresh Chicle Latex ® focording to Lend Content

Lead in parts per million _ Frequen;oy

0 « 0.010 o - 0
0.02 ~ 04089 | 4
0404 = 04059 | 24
0+06 =~ 0.079 | 16
0.08 - 00099 12
0+10 =~ 04118 6
0.2 - 0.189 3
0.14 - 04159 1
0.16 - 00178 2

Total 68

# The results on semples stebilized with Formaldehyde and
Ammonie do not differ measurebly from those obteired on
untreeted samplese The ammonie contsined lesd to the
extent of 0.013 pepeme




Teble 2

The Lead Content of Certain Potential Conteminsnts of Chicle

Huamber of Lead in perts
Articles Analyzed Semples ITon
Analxzea )
Minjmum
Quter burk of Zapote tree (may fall into latex) 12 0.10
Inner bark of Zapote tree (mey fall into latex) 0.10 -
Foliage of Zapote tres (conteminated with Soll) 1 )
Soil from verious ereas to be analyzed
Wood ashes from cemps {on surface of cemp ground) Z T +50
Water as used for various purposes in oamps I35 0.015
Wails used to make wooden woulds in Cozumel 3 0.00
Soep used to lubricate moulds in Merida £ 1440
Soap used to lubricate moulds in Cozumel 5 0480
Bomp used to lubricate moulds in Tuxpene 3 0+20 -
Soap used to lubricate moulds in Laguna ‘1 .
Soap used to lubricate moulds in Campeche 2 060
WZo3quil” used to epply soep to moulds 10 “ 2600
Urease used to lubricaste moulds T
Yerosene used to lubricate moulds i
Pelm leaves used as mat in moulding 1
Jute mat used in moulding 1 o _
Henp bag used a8 mat or es container (soiled) for blocks 3 540
Hennequin bag used es oontainer for ohicle blooks (soiled) 2 Geb
Pry Dye (used in dilute Solution to lebel bags) i}
Flaster from warehouse wall 2 Z.00 —
Sweepings from floor of werehouse 3 10.40

Total number of snalyses

-3
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Table 3I.

The Lead Content of Chicle Prepared Experimentally in Camps in which Soldered

Kettles were in Uses &

Deseription of Sample .

Tead Gontent of Chicle Tin Line in
. Expressed in perts per Spectrogram of
millione. ' S

Block made 1n Merida Ca.mp #1
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5460
030
13400
18.00
580
2420
1.80
1.60
130
1.30
1.20
0.50
0«50
0.15
0.20
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0420

2
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de from fresh chiqgle in new s’cagn}. ss steel ke’c’cles
* gggeb}ggﬁftgno? 0.05 .S.u. eng 8c05 respecﬁlvef

Another semple blook cocked in e olay pot showed 020 pepeme



Teble 4

Co., Cansjoharle

Analytical Locstion Grems Grem Equivelent Lesd found Ret
Hethod of Ash of Mzs. in
Leboratory Used Pew Chicle les
! : s ) 3__rov
3 H 3 3 :
Dithizone t Yole University t 0.560 10.0 3 0.0502 3
! $ 3 $ )
Dithizone * Yelo University : 0.560 | 1040 t  0.0608 1
3 . 3 t . 3 . . s
bithizone : Massechusetts Institute : Q0560 7 10.0 H 0.045 s
t of Technology : e 3 : s
Dithizone : Massachusetts Institute : 1.120 ¢ 2000 : 0.086 :
. s of Technology : t 3 I :
Speotrogrephic @ Massachusetts Institute : 0.560 10.0 s 0.0475 s
1 of Technology t s C : o 3
Spectrographiec s Massachusetts Institute ¢ 1.120 3 2040 t 0.1074 ]
t  of Technology 3 H ' : C ]
Dithizone ¢ Xettering Lsborstory 1 04280 50 : 00028 3
t University of Cincimmati 3 H C H ' 3
8pectrographic " " u s 0.280 3 540. : 0027 :
: t ' : ' 3
Anale Cheme 3 " " " 3 5800 H 100.0 4 047 H
s ¢ g 3 3
Dithizone : BeoBh-Fut . Peoking® : ? : 4 ? ? :
: s 3 H
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PART THREE

METHODS FOR THE CONTROL OF THE LEAD GON‘IEM‘ OF . CHIGLE IN TE EANUFMTURE
OF CHEWING GUH

@General Methods of Plent Control

Since certein lots of chicle had been found to contain leed in excess of the
present tolerense, it becems necessary to select that which was entering in-
to the production of chewing gum so as to exclude unsatisfaotory materiel.
This required routine analyses of chicle in the manufecturing plantse As—
cordingly laboratory fecilities were provided or expended in the manufactur-
ing plants and analyticel methods were made the subjeot of collaboration
betweenthe labaratories operated by the industry end those engsged in the -
general investigation, (i.es The Kettering Lshoratory, Gollago of Medieine,
University of Cinocinnati, the biochemical Laboretory at Yale, and that at
Massachusetts Institute of Technology)e Results were obtained end exchanged
on semples of known lead coutent so as to provide & basis for compering the
various series of resultse

By reason of the observed leck of homogeneity of the chlole, with reppsot

to its lead content; some method of gampling hud to be devised which would

permit the snalyses to give information as to the general order of magnitude

of the lead content of batches of ground chicle entering into the memufactur-

ing processese Various plans for grinding, mixing, and sempling the chicle

were developed in the plante of the American Chiele Company, the Beech-Nut s
Pecking Company, end the Wme« Wrigley Jre Compeny, as desoribed-in Appendix B T
to this reporte The analysis of such semples provided thé oriterion for ;
eliminating chicle of high lead content from menufecturing procedurss.

From what is now known of the physicel stete of lead in chiole it is not to S
be supposed thet the seamples of chicle obtainod by the methods as desoribed -
were entirely hamogeneous, or completely representative of the lots used e
in meicing up the batohes for produstione On the other hand some o onsidersble P T
amount of information developed whereby the asslection of lots could be made '
with assurance that they would prove to be low in leade In order to demonstrate

the cheracter of this infarmation it is necessary to disouss briefly the
results of ocertain experimentel observations. , ,

1. The physical state of leed in chicle.
Hention hes been made in Part 1le of this report of the fact that

g4
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PART THREE

certain semples of chicle experimentelly produced in kettles

fabricated with a tin-leed solder, econteined appreoisble quentities

of tin together with abnormsl emounts of leade 1In feot, in the

spectrographic analysis of camumerciel chicle, tin was elways

found to be present when the lead content was ebnormslly highe.

_ Thus, it eppeared, early in the investigation, that solder wes

in @ll likelihood the chief source of the leed contemineatlon,

snd, perhaps the only significent one. (It developed leter that

solder was the only significant source of contemination.) In

order to study the distribution of lead in the chicle, seversal

methods were employede Chicle known by analysis to contein

excessive quantities of lead, was dissolved in various organioc

solvents, whereupon & gediment wasz obtalned in which cosarse meteallic

perticles could be seen mioroscopioally. while many spheriocel

particles of verisble size(from 00005 in. to 0.12 in. in diam.) could
© . be seen with ths aid of & microscope. Rediogrephic exemination of

chicle blocks also revealed the presence of dense spherical

particles of verieble size, irregularly distridbuted through ths

chiclee Qualitative enelyses of the particles isolated wither from

the sediment of the chicle molutions, or loocated by X-ray snd removed

from chicle blocks showed the presence of lead snd tine

Obviously chemical enslyses of emall semples of such meterial, no
matter how selected, could be expeoted to give erratio results,
end such was the cesee On the other hand, the redlographic ex- .
eminetion of ground chicle might be expected Lo give useful in-
formation es to the nuhber, size, snd distribution of the solder
perticles, thereby providing additional meens for the elimination
of heavily conteminated meteriele This proved to be & useful pro-
cedures ,

2. - The localization of chicle contemination.
As enelytiocel results eaccumulated on verious lots of chicle imported
prior to the elimination of soldered kettles in the ohicle cemps, it

- beceme epparent thet there was no appreclable factor of lead con-

temination in chicle from & number of sources. Teble l. cleerly
demonstrates the essentieily satisfactory character of the chicle
imported from Tuxpene, the Cozumel Bank Lands, the Cermen District
of the Stete of Cempeche, end from Belizee The chief area supplying
conteminaeted chicle was obviously Meridee 'Thus by elimination of the
Merida chiele from production the greater portion of undesirsble
chicle could be avoidede '

. page sixteens
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The Effeotiveness of the Plant Comtrol 'l

By meane of routine smelyses of chicle going into production, combdbined with
cere in the selection of lots presumebly low in leed {on the basis of source
or x-rey exsminetion)s the use of raw meterial conteining lesd in excess of
the tolerence hes been avoided. {There csn be little doubt that the filtre-
tion of molten chicle as serried out by standerd methods in the menufectur-
ing plents served to remove some of the leads This point will recsive at-
tention later in a further reports This fact is demonstreted by the ansly-
tical date on finished chewing gum as cerried out routinely in the menu-~
facturing plantse In no cese has the lead content of the product exceeded
the tolerancee The availeble date of the plent leboratories are shown in
Teble 25 while the resudts of a smaller number of enslyses cerried out in
this leboratory sre given in Teble 3¢ It mey be seen that the distribu-~
tion of the results corresponds in the two sets of resuits, thereby provid-
ing presumptive evidence of uniformity in the enelytical worke

Page seventeens
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BEECH NUT I’AGKIKG GOHPM

METECD TO INSURE C(MPLETE mx:m OF CHICLE BEFORE MELTING
One bleck, or equivelent small’ pieces from each of 8 different
beags from sach of 8 differen‘c lo”cs grou.nd in the Evaretts grinder.
Run through Everet'hs grinder- i -
Fill enough trucks abt each. plan‘c in this way for one- full day’ 8 rune
Pla.c-e either 4 or 6. trucks in 'bhe mest efficient positions -
e horseshoe or "U" is«<suggested = to be shoveled into "E"
grinder truck, & shovelful et & time from each trucke
Put through grinder and a.gan.n fill 4 ar 6 truoks-

Ageain fill one truck by 'bakzng one shoval’ul at a 'bime from
each of four truckse . :

Again run through Everetts grindver.

Place in barreis by tgking & scoopful from each trucks

Test by teking one ounce from each barral.

Spreed 1 seoopful on 2 tie.y from esch barrel cf s déy’s run for drying.
Iump in barrels after drying. | |

Dump barrels in boxes for day driero If twe eherpges ere run, dump one~half
berrel et & time. ‘

Fumber barrels consecutlvely, dividing for esch dey's rune

Carry 4 days ehead at Canajohariee.

Cerry & days shead at Brooklyns |

Must be suger or virgin berrels.

Brooi:lyn sanple s ent by first-cless meil at noon to Cenajoherie Control
Lsboratory for test.

Chicle not fourd satisfactory is set asids end not used in production.
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APPENDIX "p®
ocontinued

AMERICAN CHICLE CGMPANY

METHOD OF CONTROL PROCEDURE TO IRSURE COMPLETE MIXING OF CHICLE

The Lead Control Procedure in effeot in thie plent is briefly as followss

1. Chicle from each shinmenf from eaéh sourée ii ground }ﬁﬁp'ara'boly
in smell lots of from 280 to 30 bags end. ‘“ied on ‘braya 1n &8 dry roome

2. VWhen the Chicle hes cooled sufficiently after dryinga S.‘b 15 loeded
by hend into berrels in such a menner that each berrel contains
substantislly equel amounts of chicle from oach hag in the lot ground.

Before the Chicle is dumped from the drying trays, f sample is
teken and “quertered down™ to ebout 1 1be. This 1s sent the
Laboretory for esmalysise

g The bearrels of blended Chicle &re held in a specified space
until the Leboreatory report has been receivede If the use of the

lot is not spproved, the barrels are removed to & location on

enother floor where there will be no denger of using by misteke.

de Whexr & barrel of Chicle is dumped prior to the weighing out
of individusl filter press batches, it is mixed with a shovel.

. ®he method of enslysis for lead is that developed by Dr. Horwitt.
However, the method of aeshing the sample prior to anelysis is
that used at Dre Kehoels Leboretofy, since this is more rapid
end permits tests to be started end completed the ssme daye

Ge In eddition to the Chicle, semples of finished gum and bese from
the filter presses ere being testedd.
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METHODS OF CHIGLE BLENDIM FOR LEAD COHTROL AND HETHODS OF SAMPLING
L m TESTING ' ol

..........

1. -.‘anh mportation o' :chiclo 18 designated as'. neparate lot when
: ,reoeived a‘t; tha plsurl: and each suoh lot 1s stored separatelye

2 'anh 1o:l: is ground separately Just before deaiccation.
3 In grinding. use three (3) bs.gs of blook chicle simultansouslye

‘4o After desicostion; eight (8) treys holding dry chicle ere dumped
simulteneously from eesch of three (3) loeds of trays into & mix~
ing hopper, froam which the dried chicle is cerried ewey to be beggede
(Each bag of desiccated chiole, therefore, will ocontein chicle
from s minimum of nine (9) different bags of block ohicle.)

BLENDING OF CHICLE AT TIME OF USE:

l. ' Vhen weighing out filter press batches, use four (4) lots of
desioccated chicle for each batoche

2e The filtered chicle is mixed in & 'blehding tank so that a unit
bateh, when drawn from this tank, represents ochicle from at lesst
four (4) filtered batohes. A unit batch of chicle es drawn from

the blender will contaln chisle from 100-200 different bags of
block chiclee.

SAMPLING AND ‘I‘ESTIE GHICLE:

1. 8mpling for Preliminary Teat of cmde Block Chicle a8 Reoceived:
S Upon receipt at factory of each let of orude chicle, e sample
lot, consisting of ten (10) begs teken at random, is ime-
medistely sent up to the desiocating department end there
separately ground, bag by bege A two (2) pound semple of
- ground chicle is removed from esch bag lot and finelly the
whole twenty (20) pounds is quartered down to one two (2).
p ound semple, whish is sent to the lsborstorye This semplo
(in e kraft paper beg provided for this purpose) is marked es
~te dete, lot mmber, and initisle frem the separate blocks of.
chicle, which entered into the samplee

KE - 9306330
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Sempling for Test of Desieoe:bed chiclex
(Desiccat:.on is ocmpleted at 189-30.' ‘tm‘o weeks before chicle 18 used. )

At the time of desiocat.{o‘n 'df e lot, e sample is teken from
. @ach beg of desloceted ohicle et time of filling into’ bags.
.. .on the. :E‘ollewing besiss. o

'Using 6=-1/2 grnm un:l.'b branzc sampler, if lot. contains
v, .ebout 40.000 pounda crude weigh'b. or lels. S

. Using 5-1/2 grem, wndt bronzo sampler, 1£ lot conteins
" approximatcly 60,000 pounds orude weight. R

" Using 8-1/2 gram unit bronze samp].er. 1f 1ot containg
3 _approximately 80, 000. pounds ‘or . Overs | crude weight.

_V'Thase samples are oelleoted :!.n fibreboard boxes a.nd ag goon as
the lot is completely begged, sent down to the leboratery, '
morked with dete, lot mumber, end number of bags (desicoated)
in 10130

8+ Sempling for Check or Control Test (Hade at time of use of Chiole)

When using desiccated chicle, & semple is taken of eeach
different lot of chicle as it is used in each filter press
batch made up, on the baaie given belows

" If the lot of chicle had en eriginal orude weight of sbout
80,000 pounds, or over, use the 1l=1/2 grem bronze sempler.

If the lot was smaller then 80,000 pounds, use the 3~1/2
gram bronze semplere

Upon completion of & lot of .chicle, the sample representing
the lot is gent down to the leboratory in the fibre box in
which it hes been collectede This box is marked with the
date, lot number, and number of filter press batches. in which
the 1ot bf uhidle wes used. (These ssmples average sbout
four (4) pounds in. weight. a8 sent to the laboratory )

4. The semples cf’ chiecle sen'h dm to the laboratory ere enslyzed
for lecd by e method which is essentislly thet of Dr. Horwitt,
except. for a sligh'b differexrk in the method of sshing the
samp}.eo : S _

Be If a lot of orude block chicle is found to be substenderd
‘a8 regards oontent of lesad, this lot shall be plainly marked
with "Do Not Use® signs and shall be stored on & floor where
only chicle of this nsture will be kepte

6o In eddition to the sampli:ng':s:nd enalyses outlined ebove,
deily rendom semples of chewing gum sre being bested i‘o:f lends
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Ta.ble l >

Diatribution of Analytical Results on Commercial Cnicle from Varicun Produotion
. Areas According to Lead Content..
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'Campedho“

Cormen

Cogumel

- Ieguan

Lox Cheness Meridas Tuxpena:

| 0-0449
@55-0.09
1.00-1e49

24002 ¢49

e

1.60-1.89 i

v as o0 oo suf. .

Hbh o oo

gBelitei:

9 0 e s w W W i o

©owmoo

‘OG-

HB®OoO -

YRR TPy

fooéow;

BRO Wi

omun

2502499
3000=3 §49
3 +50=3 +50
4000*45&9
450=4 .92
5‘;,‘00-'5 49
5+60-5499

6.+00-54.00

L COVOOORH |

‘coeooooro

FOMHOOHFGO -

HReODOODOO |-

HOROMOHO

W e 2w v GF 40 el 4w 00w se w0 P w

COOOOOOD -

COHO MbHN |

ocoooocooo "

e R m ke

All Results

0 00 0elioe e s e e ve o vs sa]es 0 se

28"

o 00 2301100 00 2 er 00 06 Yo s e 00 geltn

82 B8 20{{84 24 o+ 4 M2 08 S se B3 e seite. 08 ¢ 65 0w 05 04

© 18

s 4e eslive v o0 00 0 B0 G se 25 2 selW 5 W W 22 se s e W

Se o Bollos 50 55 00 0 G0 00 20 03 we 4 )00 Ve S0 se e 02 W 0 M

‘12

2 % wijwe e e

. ) . . T,
9 00 eilae 26 40 0 00 .00 eo 4o b ok B iNh o5 en e evae

21

0 o iies o 22 20 00 42 es v 0 Belii e e e e

o 20 jjae ou o 00 0 2 20 26 2 00 2] e s e 4 e




T e s o O g e o

Zeble 2

Distribution of Results of Anslyses of Finished Gum
‘ in Leboretories of Manufesturing Plants

Lead in pepems o o ,AFre.ciuenoy '
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