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The present high-moisture dr ied frui ts ore possible becouse of the use of smol l  qmounts of
meihyl  formote, ethyl  formoie, ethylene oxide, ond propylene oxide. Even smol ler omounts of
these compounds moy remoin in ihe treoted frui ts ond in the cose of ethylene oxide ond propylene
oxide smoll omounts of reoction products ore formed. These residues ond products ore regoried os
chemicol  oddi t ives under ihe in ierpretot ion of  the Federol  Food ond Drug Act,  Cont inued use of
these srnoll omounts of chemicols is dependent upon opprovol by the Federol Food ond Drug Admin-
istrot ion..  This opprovol  is dependent upon reseorch which wi l l  supply odequote informot ion regord-
ing their lock of toxicity io the consumer of dried fruits. The present report concerns short-term
toxicity tests which hove been completed, or ore in progress, ond long-term ioxiciiy tests on methyl
formote ond diethylene glycol .

On July 8,  1960, groups of weonl ing mole ond femole rots were ploced on long-ferm
tests employing dr inking woter contqining 0.0,  0.1,  0.5,  ond 2.5o/o me+hyl formote. Twenty-f ive
rots of eoch sex were pul on eoch dosoge level. . All dosoge levels of methyl formote retorded
growth of both sexes os compdred with the conlrols due to o decreose in fluid intoke. Comporoble
effects on growth were Produced in other rots by comporoble restriction of the fluid intoke. After
.l25.doys three rots given 2.5o/o methyl formote were returned to woter free of methyl formote, ond
by the 2lOth doy were neorly normol in weight.  Rots-receiving 2,5o/o methyl  formote in dr inking
woter ond socr i f iced ofter 125 doys showed no evidence of in iury other thon thot of  dehydrot ion
qnd storvqtion. The ropid goin in weight strongly suggests thoi rots token off 2.5o/o me+iyl formote
ond returned to stroight woler suffered no irreversible iniury. Aside from effects on growih oll
rots opPeor normol ot  the present t ime, These resul ts ore shown grophicol ly in Figures I  qnd l l .

.  .  On Apri l  15, 1960, 25 weonl ing rots of  eqch sex were ploced on on odequoie bosol  diet
ond on the some diei  contoining 0.04, 0,2,  ond L0% diethylene glycol .  The generol  oppeoronce
ond behqvior of  ol l  these rots is normol.  The growih rotes of  femole-rots on dierory levels of  0.04
ond 0.2!o diethylene glycol  is proct icol ly the sqme os thot of  the controls,  whi le ihqt of  rots on o
dietory level  of  |  '0o/"  is consistent ly ond perhops signi f icont ly less thon thot of  the conirols.  The
growth rote of  mole rots on o dietory level  of  0,04Vo diethylene glycol  is proct icol ly idenr icol  wi th
thoi  of  the. controls.  The growth rote of  mole rots receiv ing .0 .2o/o giJycol . is s l ight ly. less thon thoi  of
the conirols, ond thot of the rots receiving lo/o glycol is below thot of femole rots on the some dosoge.
Figures l l l  ond lV show these resul ts grophicol ly.

.On September l ,  1960, young beogle dogs were ploced on dierqry levels of  0.0,  0.04,
0.2,  ond l .00z6 diethylene glycol .  Three dogs of eoch sex ore on eoch dosoge level  .  Al i  femole
dogs receiving diethylene glycol  hove grown os wel l  os,  or bei ter thon, the controls os shown in
Figure V. At the present t ime the weights of  the femole dogs increose with increosing dosoge of
glycol .  This is ment ioned merely to emphosize thot the femole dogs do not show depression of  growih.
In the cqse of the mole dogs there is o s l ight ond consistent depression of  growth rore on the l .bolo
levef of  glycol .  At present the weights of  mole dogs on 0.04 ond O.2o/o giycol  ore greofer thon thot
of  the controls.  Figure Vl  shows the growth curves for the mole dogs.
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In cddi t ion to these long-term feeding tests severol  color ic volue studies on reoct ion prod-
ucts hqve been completed or ore in progress, A color ic volue siudy is o short- term feeding tesi
designed io determine whether or not q substonce is qbsorbed from ihe digest ive troct  ond wheiher
ornot i t  wi l l  supply energy required for growth, Reoct ion products of  cel lu lose with eihylene
oxide ond with propylene oxide were prepored. The reoction products were fed to weon[ing rots
ond their  ut i l izot ion deiermined os iudged by growth os compored with sui toble conirols.  Neither
cel lu lose reoct ion product wos ut i l ized os o source of energy, ond the increosed weight of  the feces
indicoied compleie lock of  obsorpt ion. Glucose wos reocted with propylene oxide in woter ot  the
overoge ocidi ty exist ing in dr ied frui t ,  The reoct ion product of fer removol of  unreocted glucose
by fermentotion wos fed to weonling rots os in the cose of the cellulose reoction producis to deter-
mine i ts color ic volue or ut i l izot ion. The reoct ion product wos os wel l  ut i l ized os glucose i tsel f .
Color ic volue studies on the reoct ion product of  glucose with ethylene oxide ore in progress.

No ment ion hos been mode in ih is report  of  long-term feeding iests on propylene glycol
comporoble to those in progress on diethylene glycol .  This is due io the foct  thoi  rhe Federol  Food
ond Drug Administrotion is sotisfied os to the sofety of propylene glycol formed os o reoction product
in dr ied frui ts t reoted with propylene oxide. Diethylene ond ethylene glycols formed in f rui t i
t reoted with ethylene oxide ore, however,  regorded os potent iol iy copobie of  producing blodder
tumors. This is due fo the foct  thot these two glycols ore in port  tonverted to oxol ic ocid in the
onimol body, ond the colc ium oxolofe stones deposi ied in the blodder when high dieiory levels of
the glycols ore present couses i r r i to l ion resul t ing in tumors of  the blodder.  l t  is  hoped ihot th"
present invest igot ions wi l l  show thot dietory levels of  diethylene glycol ,  much greoter thon con be
ottqined by eot ing ethylene oxide-treoied dr ied frui t ,  wi l l  fo i l  to produce blodder stones ond there-
fore no blodder tumors wil I resu lt.

I t  should be pointed out thoi  o fovor i :b le resul t  on the diethylene glycol  feeding tests wi l l
not necessorily ossure o fovoroble ruling by ihe Food ond Drug Adrninisfrotion for the use of ethylene
oxide. The di f f icu_i ty is due io the str ict  interpretoi ion ploced on the Deloney Clouse of the omend-
ment to the Federol Food ond Drug Act. The procticol effect of this interpretotion is thot if o com-
pound is found io Produce concer in experimentol  onimols or mon, even ihough excessively high
dosoge is required, not even o troce of the compound will be permitted in o iood. At the moment
the decis ion is thot ihere is no such ihing os on ineffect ive dose of o concer producing ogent.  l f
motters l i t t le i f  you ond I  disogree.
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