
BI .ADDER STONES - -  THE PREVENTATIVE VALUE OF DRIED FRUITS

Dr. Floyd DeEds
Ch ief , Phormoco logy Loborotory

Western Regionol Reseorch Loborotory *

A lbony, Co I  i forn io

,Among ihe mony troubles thot of f r ict  monkind, especioHy fhe more sex, is the

formot ion of  stones in the ur inory trqct .  Chemicsl ly speoking, these stones ore usuol ly colc ium

phosphofe or colcium oxolote ond sometimes both kinds ore present. These stones moy be in the

kidneys, the urefers which conduct ur ine from the kidneys io the blodder,  ond f inol ly in the

blodder.  The stones moy vory in s ize from smol lones, which moy be hormlessly el iminqted

in the urine without producing symptoms, to lorger sizes which couse intense poin ond hemorrhoge

during possoge into the blodder. Agoin, the stones moy be lorge enough ro block the ureters

ond result in serious kidney domoge unless removed by surgicol infervention. stones which

successful ly enter the blodder moy grow in s ize unl i l  they connot be el iminoted, but remoin to

produce irritotion. lf not removed from the blodder, the irritont oction of the stones over long

periods of time moy result in tumors os demonstroted in experimentol onimqls ond observed by us

ond others in mole rofs fed high dietory levels of  ei ther ethylene glycol  or diethylene grycol .

Figure I  shows o colc ium oxolote stone removed from the blodder of  o rot  fed diethylene glycol ,

Interest of  the dr ied frui t  industry in this subiect is two-fold.  Fint ,  wi l l  rhe

formot ion of  colc ium oxolote stones resul t ing from high dietory levels of  ethylene or diethylene

glycol result in the Federol Food ond Drug Adm inistrot ion's discpprovol of the use of ethylene

oxide qs o stet i l iz ing ogent for high-moisture dr ied frui t? second, ore there ony noturol

const i tuents in dr ied frui ts potent iol ly copoble of  counferoct ing colc ium oxolote stone formof ion

from these g lyco ls ?

*  
I  loborotorY o f  the Western  Ut i l i zo t ion Reseorch ond Development  D iv is ion,  Agr icu l turo l
Reseorch serv ice,  u .  s .  Depor tment  o f  Agr icu l ture .

19 -

California Dried Plum Board Research Reports 1963



The industry hos been using ethylene oxide os one of the ogenfs for ster i l iz ing

high-moisture dr ied frui ts.  Port  of  the efhylene oxide reocts with woter in the frui t  to produce

ethylene ond diethylene glycols.  These two glycols ore of  concern to the Federol  Food ond

Drug Administrot ion becouse ot high dosoge levels they ore not completely burned to corbon

dioxide in the onimol body, but give r ise to oxol ic ocid which is excreted by woy of the

ur inory trqct  os colc ium oxqlote,  Doubt less there ore s€ments of  the dr ied frui t  industry thot

would l ike lo coni inue or revert  to the use of ethylene oxide os o ster i l iz ing ogent.  To do so

depends upon o fovoroble decision by the Federol Food ond Drug Administrotion outhorities

who ore condit ioned odversely ot  the present t ime due to on unfortunote incident in 1937,

In 1937 mony people died os the resul t  of  toking el ix i r  of  sul foni lomide for

treotment of infections. Deoth wos due lorgely to uremio resulting from blockoge of the

urinory troct due to crystols of the ocetyloted sulfo drug ond cqlcium oxolote resulting fpm

the mgtobol ism of diethylene glycol  used os q solvent in the el ix i r .  This unfortunote incident

resu lted in the first moior omendment to the Federol Food ond Drug Act in 1938. lt should

be emphosized thot these deoths were due lo ocute toxicity resulting from the ingestion of

rqther mossive dores of the elixir. In controst, the eoting of high-moisture dried fru its treoted

with ethylene oxide permits the per iodic ingest ion of  only o few ports per mi l l ion of  ethylene

ond diethylene glycols.  The si tuqt ion is obviously qui te di f ferent thqn in the el ix i r  of  sul foni lomide

incident. Moreover, dried fruit contoins three noturol constituents which offer patentiol protection

ogoinst oxolur io,  the nome given to obpormol omounts of  oxolote in the ur ine. These const i tuents

ore mcgnesium, vi tomin 86 (pyr idoxine),  ond benzoic ocid.  The remoinder of  th is discussion

wi l l  concern the mechonisms by which these noturol  const i tuents moy protect ogoinsf oxolur io,

ond wi l l  present experimentol  evidence suggest ing o protect ive oct ion of  dr ied frui ts.

Ethylene ond diethylene glycols ore not the only substonces giv irg r ise to oxol ic

ocid.  Glycer ine, presenl in ol l  fots,  ond the omino ocids ser ine, ondglycine (on importont

const i luent of  gelot ine) olso give r ise to oxol ic ocid, .  We ore, therefore, concerned with the
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Pool,  or the sum totol  of  substonces in the doi ly diet ,  thot contr ibutes to the formof ion of

oxol ic ocid '  Prunes ronk second to cronberr ies in their  conteni  of  benzoic ocid.  Benzoic

ccid is detoxi f ied in the onimol body by combining with glycine to form o compound known

os hippur ic ocid which is excreted in the ur ine. The benzoic ocid of  prunes is,  therefore,

copoble of  removing qt leost port  of  the glycine from the pool thot con contr ibute io oxolote

formot ion.

Time does not permit  o discussion of  ol l  the l i teroture concerning ihe relot ionship

of mognesium ond vi tomin 86 to oxolote formot ion. suff jec i i  to soy thot o def ic iency of

ei ther one or both of  these substonces enhonces oxoloie formot ion. The complete metobol ism

of the glycols,  glycer ine, ond the omino ocids ser ine ond glycine is dependent upon the oct ion

of o number of  enzymes which require the presence of mognesium or v i tomin 96.

Volues hove not been found for fhe vi tomin 96 content of  ol l  rhe dr ied frui ts,

Unpublished doto obtoined in reseorch sponsored by the Colifornio Roisin Advisory Boord give

o volue of  0 '23 mi l l igrom of v i tomin 85 per 100 groms of rois ins on o 17.Oo/o moisture bosis.

One report  on Prunes gives o volue of  0.27 ond onother o volue of  0.87 mi l l igrom per 100 groms

of pnunes with 247o moisture.

Anolysis of  13 somples of  nofurol  Thompson seedless rois ins (dry weight bosis) gove

on overoge mognesium content of 80 milligrom per 100-grom somple, ond the overoge volue

of 8 somples of  golden bleoched Thompson seedless rois ins wos 72 mi l l igroms per 100-grom somple.

Reports in the literoture for the mognesium content of other dried fruits ore qs follows:

Prunes (24o/o moisture)
tt  (row, dried)

Dotes (row, dried)
F igs (row, dried)

55 mg. /100 g"
83 '|f

6 3 .  g  f f

g l . 5  t l

Do these potent iol ly protect ive const i tuents in dr ied frui ts provide ony protect ive oct ion ogoinst

colc ium oxolote stone formoi ion? During the course of the two-yeor feeding tests of  diethylene

glycol to rots ond dogs, the following experiment wos performed by Dr, M. Alice Brown.
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Albino mole rots ( the more suscept ible sex),  6 to 12 months old,  were ploced on f ive di f ferent

diets for periods ronging from 40 to 55 doys. They were fed the diets od libitum. At the end

of the experimentol  per iod they were sqcr i f iced ond their  ur inory trocts exomined under q

dissect ing microscope. The diets hod the fol lowing composit ions:

I  .  An odequote boso I  dier plus lo/o ethylene g lycol  by weight.

2 ,  An odequote bo lo l  d ie t  p lus  0 .so/o  e thy lene g lyco l  by  weight .

3 .  Equol  we ights  o f  boso l  d ie t  qnd dr ied f ru i t  wh ich hod been ground

w ith ethy lene g lyco I , 2o/" by we ig ht .

Equol  we ights  o f  bosq l  d ie t  ond dr ied f ru i t  wh ich hod been ground

w i th  e thy lene  g l yco l ,  l o /o  by  we igh t ,

Boso l  d ie t  p lus  l%o ethy lene g lyco l  os  o  mognes ium so l t -g lyco l

compound.

The dried fruii in diets 3 ond 4 consisted of 73% prunes, 9yo figs, ond lgTo dctes, representing

fhe relot ive United Stotes consumption of  these frui ts.  The mognesium ocetote-glycol  compound

used in the fifth diet wos prepored in the loborqtory, lt wos chromotog roph ico lly pure ond upon

onolysis showed one molecule of  ethylene grycor (36% by weight of  the compound) for eoch

mog nes ium ocetote molecule.

At the end of 40 doys the rots fed the bosol diet  plus roz6 ethylene glycol  were

socr i f iced becouse of their  obviously poor condit ion. Exqminot ion showed thot ol l  tnese rqts

hod swol len, yel low, spongy looking kidneys with deposi fs of  colc ium oxolote ond in some

instonces stones in k idney pelvis,  ureters,  ond blodder.  The incidence of these f indings wos

oppreciobly less in rots receiving 50% dr ied frui t  ond o totol  d ietory level  of  l% ethylene glycol ,

The incidence wqs st i l l  less in rots receiving the some qmount of  glycol  os the nognesium sol t-

gfycof compound. Rots fed 50% dr ied frui t  ond o totql  d ietory level  of  0,5o/o ethylene glycol

were olmosi completely protected ogoinst the domog ing ef fects of  the glycol .  This protect ion

4 .

5.
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wos consistenf wi th the morked di f ference in ur inory oxolote volues, which were I ,3Z mg. per

100-grom of rot  in 24 hn. on o diet  confoini tq o.So/oglycol  os compcred with o.  l7 mg. per

100 groms of rot in 24 hrs. on o diet contqining the some omounf of glycol ond 50% dried fruit,

These doto qre summorized in Tobles I ond ll.

While the dqto ore interesting ond suggest o protect.ive qction of dried fruit ogoinst

formotion of colcium oxolote stones, we should tqke o reolistic look ot the focts. The protective

oction of dried fruit wqs demonstroted with o dietory level of 50%, No one is going to eot

thoi much dried fruit doily' We should hove informqtion on the smqllest omount of dried fruit

thot will Prctect ogoinsl on omounl of glycol fhof produces o smoll incidence of blodder siones

rother thqn o 100% incidence of stones. This might indicote o more recrsonoble level of dried

fruif consumption. The exqct mechonisms by which vitomin 85 ond mognesium prevenf oxolurio

ore not selfled, ond should be investigofed, Are there other foctors in dried fruit ploying o role

in.the protective ocfion? Even if the industry siops using ethylene oxide it moy be desiroble

lo sPonsor reseorch on the protective volue of dried fruit ogoinst other couses of oxolurio qnd

stone formoiion in the urinory troct.

###

(June 24, 1963)
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