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Although o number of  speci f ic s iudies hod been mode by the western Regionol

Reseorch Loborofory from time-to-iime in response to requests from vorious persons in the dried

fruii industry, the genesis of the present concerted progrom dotes only from 1957. lt followed

by obout o yeor the ollocotion of funds fo develop meons for cootirg roisins so os to prevenr

their hordening due to loss of moisture when pockoged with dry cereqls. The brooder studies,

touching mony of the industry 's problems, were in i t iqted fol lowing conclusion on November l ,

1957 of on ogreement by the Deportment ioinf ry wiih the cqrifornio Roisin Advisory Boord,

the Dried Fig Advisory Boord, ihe corifornio prune Advirory Boord, ond the Dried Fruit

Associotion of colifornio. The ogreement provided for formotion of o Dried Fruit lndustry

Reseorch Advisory Committee, comprising representotives of the cooperoting orgonizotions ond

the western Ut i l izot ion Reseorch ond Development Divis ion, io plon ond execute ihe detoi ls

of the cooperotive work, qnd to hord quorterry meetings for thot purpose. The cooperotors

ogreed to moke ovoiloble to the Deporfment funds. for the solory of o full-time chemist-Food

Technologist, who would w6rk with personner ossigned by the Deportment to conducr qn

ogreed-upon progrom of reseorch, ond opply scientific knowle{e fo the improvement of dried

fruit processes ond products. Conferences between the Deportment ond the Committee resulted

in ogreement on the fol lowing three f  ie lds for in i t io l  invest igot ion:

l) Determine the stobility of the vqrious dried fruits, os it is offected by the

temperoiure, the moisture content, ond, where opplicoble, the sulfur

dioxide content of  the products.

2) Evoluqte the vor ious methods for determining the moisture content of

d r i ed f ru i t s ,  
_  I  _
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3) Develop new products from dried fruits.

During the f ive ond one-horf  yeors this ogreement hos been in force not onry

hove mony of the or iginol  obiect ives been ochieved, buf the cont inuing l ro rk hos broodened

into o number of other needed investigotions. progress hos been repried ot meetings of the

Reseorch Advisory committee ond onnuol meet ings of  the port ic ipot ing dr ied frui t  inoustry

ossociot ions ond monoging boqrds. Some l7 technicql  popers hove been publ ished qnd distr ibuted

to ol l  in ieresfed port ies.  Some of the spec i f ic occompl ishments ore descr ibed in the fol lowing

porogrophs.

Long-fime chonges in the properties ond chorocteristics of dried fruirs were determined over q

brood ronge of temperotures ond humidities, The r.esulting bosic informotion con be opplied to

estobl ishmenf of  peci f icot ions for storoge ond morket ing. For exomple, commerciql  storoge ot

50oF.,  rother thon 34o to 40oF.,  con be employed without incurr ing quol i ty loss obove normol

trode proct ice. Use of the higher temperoture hos prevented the sugoring of  cerfoin dr ied frui ts.

The infornu t ion on rote of sulfur dioxide disoppeoronce should enoble operotors to opply iust

the omount of  sul fur dioxide required, ond hence, in generol ,  to reduce rhe omount used, The

doto on effeci of temperoture moke it possible to control temperoture of dried fruifs in overseos

distribution chonnels so os to meet quolity specificotions in foreign morkets. Observotions of

odverse chonges in f lovor dur ing the long-term storoge hove been relqted speci f icol ly to moisture

conlent qnd temperoiure, ond hqve thereby ossisted the industry to ovoid serious quolity losses.

!) Explonotion of disoppeoronce of su lfur dioxide.

The reoson for the groduol disoppeoronce of sulfur dioxide from dried fruits in storoge, never

hi therto ful ly understood, hos been troced to otmospheric oxidot ion to sul fur ic ocid or o sul fote,

ond this in turn hos led to demonstrotion of o way, by meons of o more proteciive type of

pockoging, to s igni f icont ly reduce the rote of  loss of  sul fur dioxide. The sul f i te level  could

l )  i l i t y  o f  processed dr ied f ru i ts .
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then be so low thot some otherwise closed morkeis might be open to such frui t .  However,  the

precedure involves some elements of  increosed cost,  nomely pockoging in on oxygen-

impermeoble f i lm such os Soron, ond insert ion of  on "oxygen-scovenger "  pocket in the pockoge,

Invent ion of  the lot ter wos one of the byproducts of  the invest igot ion; i t  wi l l  be descr ibed

lqter in the progrom by Dr,  Wi l l iom Stonley. A scient i f ic odvonce wos olso mode when improved

onolyt icol  methods for determinot ion of  elementol  sul fur,  sul fur dioxide, ond sul fote were

worked out os o necessory preliminory lo irocing the fote of sulfur dioxide stored for o time

in confoct wi th dr ied frui t .

3) lmproveC method for hyClo ljqg dried frqi!.

A possible improvement over the methods used in the trode to hydrote dried fruits intended for

remqnufocture or for distr ibut ion os tr tenderizedrr f rui ts wos developed. The chqrocter ist ic

feoture is on immediote immersion of  the frui t  in cold wqter whi le i t  is  st i l l  hot f rom o treoiment

with steom or hot woter. Either steom or hot wqter is sotisfcclory io produce the effect in roisins,

but hot wotergives the bet ier resul ts in prunes ond f igs,

4) Control of roisin post

A process of treoting roisin poste so thqt it will not set to o hqrd solid upon stonding wos

developed. The trectmenf,  which involves only o control led heot ing ond holding of  the poste,

opens up o substontiol new outlet for roisins in o voriety of food products. A more detqiled

discussion of this extremely importont development. will be given loter in the prog rom by

Mr. Fred Nury.

5) Dry-blonch-dny method of processing frui ts"

This methodo deve!oped in  the course of  c ln  in tensive seonch for  some wqy to dehydrote such

cut  f ru i ts  qs opnicots,  peoches,  ond peons,  cnd yet  produce the ot t roct ive br ight ,  t rons lucent

oppeoronce of  sun-dr ied f ru i tn  hos been thought  by industry  observens to hove reol  promise"

A ro is in  pnoduct  somewhot  l ike golden b leoched rq is ins wos o lso mode by steom blonching
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before dehydnot ing. These DBD (dry*blqnch-dry) fnui ts oppeor ro require

d iox ide fhon the sun-dr" ied f ru i t  does,  cnd the notuno l  f lovon ond v i tomin

better preserved "

less f  ino I  su l fur

A content  ore

6) Cooti o f  ro is ins to  contro l  moisture loss in  the

Extensive studies of  vor ious woter-repel lent compounds thot showed promise os edible moisture

borrier cootings on roisins disclosed o number which were effective. Beeswqx wos the best,

but is relot ively more expensive thon others.  Acetyloted monoglycer ides (r tmyvocetr ,) ,  o l though

not producing porticulorly good moisture borriers, did moke the product free-flowing ond

therefore ottroctive for eoiing out of hond. A useful combinqtion comprises 2096 beeswox,

80% Myvocet.  A high-speed mochine copoble of  producing the thin,  uni form f i lm of such

wox on rois ins,  wos designed ond bui l t  by the engineering stof f  of  the Loborotory.  l t  is  now

undergoing tests ond development on o plont scole.  This high-speed coot ing equipmenr moy

olso f ind mony other oppl icot ions in the food industry.

7) lmprovement of flovor in prune producrs.

The flovor of fresh'prune Iuice hos been significontly improved by incorporoting o smoll proportion

of o woter extroct of  ground prune pi ts,  The possibi l i t ies wi l l  be further explored,

8) New products.

Gel led frui t  souces, mode from prunes, f igs,  rois ins,  ondgorden rois ins,  ore beirg invest igoted.

An ottroct ive gel led opple souce is olso being studied. Studies ore conf inuing on methods of

moking dehydroted fruits of very low moisture content, ond low-moisture fruit powders mode

from dried fru its.

Some other problems needing ottention ore: the effects of light on dried fruits;

the use of ethylene diomine tetrocet ic ocid (EDTA) fo counteroct the odverse cotolyt ic ef fect

of  i roce metols such os i ron ond copper on the color stobi l i ty of  cut dr ied frui ts;  ond the storoge

stobi l i ty of  dr ied opples"
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Sofetv gf  Food Addi t ives

The bod Additives Amendment of 1958 io the Federql Food, Drug ond cosmetic

Act required thot the industry prove the sofety of the odditives fhoi ore used in the preservotion

of dr ied frui ts.  As o resul i  of  the industry 's concern, the Deportment s igned on July l ,  1960

on ogreement with the Dried Frui t  Associot ion of  Col i fornio,  represent ing olso the Dote

Administrot ive Committee, the Col i fornio Prune Advisory Boord, the Dried Fig Advisory Boord,

the Col i fornio Roisin Advisory Boord, ond Lyons-Mognus Compony, represent ing the Cql i fornio

Gloceed Fruit Industry. The Deportment ogreed to:

o) Study the sofety of the four most commonly used dried fruit preservotives,

nomely ethylene oxide, propylene oxide, methyl  formote, ond ethyl  formote;

b) ,Adopt or develop, if needed, onolyticol methods for determinotion of fhese

substonces ond their  t roce residues in dr ied frui ts;

c) Develop substitute preserving ogents in cose ony of the stondord preservotives

should prove fo be unsofe,

Your industry ogreed to furnish funds to poy on experienced phormocolog ist

ond qn ossistont, to work on these problems in cooperotion with members of the Western Regionol

Reseqrch Loborolory stoff. Reseqrch on the four compounds mentioned qbove wos quickly initioted

ot the loborotory.  Excel lent cooperot ion wos given by the chemicol  monufoclurers,  who

suppl ied dotq obtoined in their  loborotor ies.  The combinot ion of  these doto with informoi ion

obtqined by our stoff mode it possible to moke eorly petitions to the Food ond Drug Administrotion

for cleoronce for use of propylene oxide, methyl formote, ond ethyl formote. However, ii proved

to be necessory io conduct 2-yeor feeding studies with rots qnd dogs in order to oscertoin whether

ethylene oxide is sofe. At the end of these studies o petition for cleoronce wos presented to

the Food ond Drug Administrotion, even though on onolyticol method hqd not yet been developed.

ln contmst to experience with the other preservotives, this determinotion hos proved to be
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extroordinorily difficult. The Food ond Drug Administrotion hcs ,'.efused to consider rhe requesi

for c leqrqnce without o sot isfoctory onolyt icol  meihod; they hove, however,  ogreed to extend

permission for the use of ethylene oxide for one more yeor,  which wi l l  end July l ,  19Q4,

During thot period of groce we plon to exert every effort to develop o sotisfociory nethod,

The wisdom shown by the indusiry in requesting the development of preseruotives

or ont imycot ics thot mighr subst i tute for ethylene oxide, the most oct ive preserving ogenr,

now becomes opPorent.  Porol le l ing the toxic i ty studies on ethylene oxide, we hove oci ively

sought new ontimycotic ogents, in cooperotion with the Food Science ond Tec.hnology Deportment

of the Universi ty of  Col i fornio.  Vor ious meosures for fhe control  of  molds ond yeost in high-

moisture dr ied frui fs were invest igoted, ond the highly successful  sorbate treoimenf wos rhe

resul t .  From 250 io 600 ports per mi l l ion of  poiossium sorbote, depending upon the moisfure

content of  the frui i ,  provides good protecf ion, ond becouse the compound is not volot i le,  rhe

protect ion losts through the whole distr ibut ion choin.  MethoCs of oppl icot ion of  the ont imycot ic

were worked out ond were demonstroted io the industry. Neorly oll of the commerciol production

of high-moisture dried fruits is now sorbote-treoted. The process is olso being considered for

use in the distributiar of high-moisiure dofes. One of the byproducts of the reseorch on this

problem wos development of  o s imple ond ropid onolyt icol  merhod for determinqt ion of  sorbote

in dr ied frui ts '  The method is wel l  odopted to use in o plont control  loborotory.

In conclusion, we feel  thot the dr ied frui t  industry wourd do wel l  to prepore

itself thoroughly ogoinst presently unforeseen problerns thot moy spring out of the increosing

publ ic oworeness ond concern about this whole motter of  food oddit ives. The industry would

indeed be well odvised to keep up o diligent seorch for new ond improved food processirg methods,

not olone becouse of the current emphosis on food scfety, lut even more becouse science ond

technology ore not stonding st i l l ,  ond he who would mointoin his p!oce in the procession must

odvonce, too, or be lef t  behind with o dwindl ing shore in the Americon food dol lor,  Mony
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unorthodox ideqs cre being brought out, qnd some of them serve to emphasize how litfle we

reolly know abouf greot oreos in food science. The dried fruit indusfry con moke o prudent

investrnent in its own lorrg fufure if it goes ofter some of those disturbing oreo$ of ignororice.

###

(June 24,, 1963)
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