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PRU NES

For mony yeors dried fruits hove been nrqrkeied ot low moisiure levels. However, the

trend in recent yeors hos been toword higher nroisiure content, moking the fruits more oppeoling in

texture ond flovor. As the moisiure conteni ofdried fruiis is increosed they become more susceptible

to microbiol spoiloge; consequenily, they musi be subiected to some type of ireotment to prevent this

type of growih.

An effective treolnenf for prunes with moisture os high os 35olo hos been described by

Nury ef  ol .  (3) cnd by Bolotsouros ond Polymenocos ( l )  ,  in which the prunes were dipped in potossium

sorbote solui ions. McBeon ond Pit t  {2) hsve descr ibed the use of heot for k i l l ing microbiol  spores in

pockoged dried fruit. However, oll of the studies to dote hove deoli with prunes ot 3 5olo or less moisture.

l f  the presenf t rend coni inues for morket ing dr ied frui*s ot  high rnois iure contenis,  i t  would be worthwhi le

fo i<now how effecf ive some of the oni imicrobiol  ogenis ore ot  moisture levels wel l  obove 35%. The

present study wos undertoken to oscerioin fhe proteciion provided by vorious concentroiions of potossium

sorboie ond diethylpyrocorbonoie.  os wel l  os heol,  on prunes pocked otvor ious high moisture levels.

Moter iols ond Methods

Fresh French prunes obtoined from the Coluso oreo of Colifornio were mixed well ond

divided into four lots. These lois were pr.; i inio o dehydrotor set ot l65oF ond dried lo 69o/o, 57o/",

43"/o ond 34olo moisture respeclively, After cirying, eqch lot then wqs divided inio seven sublots eoch

contoining 1-1/4 pvnds of prunss. Four of the sublots were dipped in potossium sorbote solutions

(0.5,  2.0,  5.0,  ond l07o) for I  minute. A! l  the prunes were ihen spreod on stoinless steel  t roys ond

spi'oyed with o water suspensio" of Arperg;llu glorcrt or , the predominont

mold ond yeost spoiloge orgenisrns of prures. The inoculoied prunes next were put into pouches mode

of Ri lsqn's Nylon I  l ,  eoch pouch contcining 7 oz, of  prunes. Al l  bogs were seoled excepi for one

subloi of three bogs in eoch of the group. Diethylpyroco rbonote (DEPC) wos odded to these bogs,

0" 0l  ml.  to two bogs ond 0, l0 ml.  to one bog, of ter which the bogs were quickly seoled. Of the

two remoining sublots, one wos kepi os o control ond the other wos heot treoted by putting eoch of the

three seoled bogs befween five infrored bulbs for l0 minutes, All ths pockoged prunes were stored

in o cobinel  ot  79oF ond 807o relor ive humidi ty,

The somples were removed periodicolly for exominotion - mold growth wos determined

visuol ly" Yeost fermentot ion wos detecied by rneosuring 1[s chonge in bog volume by displocement i
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in v iqter.  Moisture wos defermined by modif icot ion of  the AOAC rnethod where the somple wos heaied
ot l4PF for 30 hours.

With 34o/o moisiure prunes,(figure l), complete p!'otection wos reolized with the 2o/o,
5o/o, ond l0olo potossium sorboie dips, infrored heoting, ond the 550 ppm DEPC treotmenf . Even the
low concentrofion of 50 ppm DEPC protecied the prunes for oboui o month. The prunes which losfed
throughout 90 doys of  storoge hod o good f lovor,  odor,  ond oppeoronce, The slc in wos sl ight ly dork,
bui  not brown, ond the f lesh wos br ight yel low"

At 43o/o moisture,(f igure 2), complete preservolion wos prov ided 6y the So/oond l0%
potossium sorbote dips ond by infrored heoting. At this moisture level the 550 ppm DEpC offered some

Profect ion, indicot ing thot possibly complele preservot ion could be obtoined by cdding on increosed
omount of  DEPC. The prunes which losted through ihis study hod good f lovor ond oromo.

Ihe 57o/o moislure prunes, (figure 3), hqd oll spoiled becouse of yeost ond mold growth
by the 90th doy excepl those heoted by infrored lompre . However, the storoge life of those somples
treoied with pot'ossium sorbote wos extended in direct proporiion to the increosirp concentrotion of
the dipping solut ions. The 0.5% snd 2o/o dipped prunes rosted only o few doys, buf the 5% dipped
somples didn' t  stort  to spoi l  unt i l  of ter 20 doys ond the l0% dipped ones ofter 40-50 doys. The l0%
potossium sorbote dipped prunes never did hqve ony mold growth present ond showed only s l ight
fermeniot ion'  Visuol ly the infrored heoted prunes ot lhe end of rhe study were brownish, but they
didn' t  hove on unpleosont odor,  The chorocter ist ic prune f lovor wos locking, but olso there wosn, i
ony ob ject ionobl e of f- f  lovor.

Al l  of  the 690lo moisture prunes hod not iceoble yeost growth by the rhird doy, except
for the somple which hod been heot treoied. These heot-ireoted prunes remoined sound throughout
the ent i re storoge per iod even though their  skin did turn to o chocolote brown color ond on obiect ionoble
odor developed. Their  texture wos f i rnr,but ihere wos o smol lomount of  iu ice in the oog,

These studies point out the effectiveness of different concentrotions of potossium sorbote
in prevent ing microbiol  growth on dr ied prunes of vor ious moisture levels,  l t  should be pointed out
thot i f  the Prunes were heovi ly contominoted, they would probobly require o sironger i reqtment.
However,  Prunes ore usuol ly pockoged qlmost immediotely of ter being processed in boi l ing woter,
so, by the t ime they hove been seoled in the pockoge, fhere should be very few spores present.  Also,
this study hos pointed out thqt DEPC could possibly hove oppl icoi ion os on ont imicrobiol  ogent for
dr ied frui ts.  l t  is  ef fect ive in smol lconcenirot ions ond olso i t  breoks down in the pockoge to ethonol
ond corbon dioxide, thus leoving no quest ionoble residue. And f inol ly,  fhe ef feci iveness of  heof
in k i l l ing nr icrobiol  spor-es hos been exempl i f ied.

FRUNE JUICE

A lorge tonnoge of p.gng5 onnuol ly goes into the product ion of  iu ice. The moior prune

iuice on the morket todoy is o woter extrocr of  dr ied prunes. In the post few yeors,  o new type of
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brune iLlce hos been prcduced. This juice i: p.epqr"6 by expr"essing the llqu!d f:om f:e;h prunes ond

:hen clor i ty ing ond boi t i lng i r"  Juice prepored by thls procedu..  ;1 [ l ighir  c leor,  ond hqs q dis ' incr ive

frui i  f lovor,  Howeuer."  some of the iu ices pepored by this meihoci  dorken no+iceobly onernight of te:

opening, even i f  held in u ref i rgerctor"  Thi ;  dqrkel i .ng needs io be p.gvsntg6 i ;  th:s f /pe of  iu ice is io

find o wide occ eptro nce "

For this invesr igot io",  f resh prune iuice was obrqined frcrn o lo:ai  mo"uf ' :c lu"e. .  A l ighr

obsorpt ion curve wos run on o somple of  dorkened iuice using o. ;pecrropho'omei:""  An obso"pt ion peok

wos found or q wcvelengih of  505my. Dorkening of the iu ice qfr6r spspiqg wqi fo i lo*ed by deiermining

periodicol ly i ts obsorbqnce ot th is wovelengih,

l nh ib i r i on  o f  c jo .ken ing ;  One  f reo tmen i  tho r  i nh ib i ted  dc .ken ing  cons is red  o f  i nco rporo t ing

sul fur dioxide into the iu ice, The effect iveness of  th is f rediment wqs determined by odding vor ious

dmounts of  sodium bisul f i ie to l6 oz. boi t les ol  iu ice to give 0,  ]00. 200, ond 300 ppm sr, l fur  dioxide

equivof ency, This series of freorments, (figure 41, indicqted ihor when enough sod ir.,m bisuifite wos

odded to give 100 ppm SO2 in the iu ice, i t  wouldnrr dorken nor iceobly for or lesj i  rwo weeks when

helci  ot  45oF" in conrrosi ,  the unlreoted iuice in i i io i ly dorkened quickiy,  ord thereofter qi  q s lower

rcte,

Juice wi ih o l ight,  stoble color wos clso obtoined by meon; of  cdding o high moleculor

weight woler- insol t  b le polymer,  po lyv inylpyrro I  ido: 'e {F/P},  io the iu ice. This mqre. io l  speci f icol iy

obsorbs polyphenols which oxidize to dork coloied pigmenis, The fre;h prune juice wo; ireoted by

odding 0, 0"1, 0.2,  0.4 ond 1"0"/"  ?r l  P to the iu ice, st i r r ing for l0 minuies, oncj  iher f ! i rer!"g.

This iu ice wos siored or 4. f  F" One hundred ml somples of  the iu ice were 'emoved per iooicol iy for

qbsorbqnce meosuremenis, ifigure 5i, Untreofed iuice ond iuice to which 0, 1!" PVP hod been odcied

dorkened overnighi"  Howevei ' ,  0"2% WP oddir ion did inhibi t  iu ice browning" WheT grecre. omounrs

of F/P were used, the iu ice become increosingiy l ighrer becouse of the ocided obsorpi ion of  the nqturql

onthocyonin pigments by ih is rnoterio | .

Fiovor  unchonged;  A t r " iongie to ; ie  ponel  cons;5f ing of  twelv 'e  iu idges mok;ng o ro io i

of tweniy-four iudgments wor used to derermine if ony flovor difiere"lce w:s imporred ro the iuice by

the 100 ppm, SO2 o,, 0.,2o/o PVP ireoiments" Oui of 24 iudgmenis only 29o1o inciiccred o differ"e'rce

beiween the iuice co.'tqining 100 ppm, SO2 ond the unireored iuice" A 29o1o le,i el i; not considered

signif iconf , When ihe ponel compored untreoted iuice to lhot treoted -rith 0"2o/o Y'lP, 46o/o ot ihe

iudgmenrs showed o di f ference. This perc6nr6gs is olsonot s igni f icont.  Inerefore, ihe io;re ponel

resul ts indicq;e thcr fhere seem5 to be no nor iceoble f lovor chonge imported by t-eot ing the fresh prune

iuice wi ih ei ther 100 ppm sui f t r .  d ioxide equivolency or 0.27o PVP.

F.om ihese studies i r  con be conclrrded thot oxidor ive bro*ning ei  f1g-.h prune iuice

con be retorded ei the. by the incorporot ion of  oboul 100 ppn srr l fu.  dioxide or by u" i : rg o t i  eqtme4i

with A,2o/o pr; iyv iny I  py'ro |  ,dcne.
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FIGS

Figs hcve been on importoni ond enioyoble food of monkind for fhousonds of yeors"

A l i t t le over 100 yeors ogo they were introduced on o smol l  scole into Col i fornio producr ion.

During the eor ly yeors,  f igs were ol l  morketed whole.  However,  fodoy this morkef ing form hos

shif ied to the point  where in the U.5. opproximotely two-ih i rds of  ol l  the dr ied f igs produced ore

utilized in the gr"ound form" This poste is purchosed by commerciol bokers qnd institutlons for use in

lheir  formu lot ions.

In somecountr ies o dork pdsie is desirqbie,  buf in this country fhe consumer demonds

o light colored prociuct. fherefore, ony informotion thot could be obtqined on processing methods

ihot would resulr  in o l ighrer cclored product should prove useful ,  In this study we sought to determine

the effectiveness of cooling figs before or during grinding on the lightness of the finol produd" No

tesis were conducted on bleoching f igs chemicol ly '

Noiurol Colimyrno figs were obioined from o commerciol processor ond were hydroted

in hoi woier to qboiii 237o moisiu:'e, These figs were then mixed well ond seporoted inio four lots

consisting ofqbout 5 pounds per lot, The lots then we,.-e stored ot four different iemperotures, -10,

34o, 7e ond 9@F for two doys, ofier which eoch wos ground fhrough on electric food grinder.

The finqf temperotures of the ground pqsies were 28, 50, 77 ond 86oF, The figs thct were ground

colder were noiiceobly lighter in color thon those ground ot higher iemperotures, (figure 6)" The

relotive color iniensifies of these pcstes were compored ond followed during storoge by meosuring their

f ightness wiih o color difference meier" All postes dorkened when stored ot 7fF os shown in figure 7'

ll wos interesting to nofe thqt even ihough o color difference could be noted on fhe poste poclced

inside the tronspqrent cuF6, no difference could be observed where the pqstes were exposed io fhe oir.

ALMOND-FRUIT BLENDS

[n sd<jition to figs, onother product thoi is utilized io some degree in the poste form is

olmonds" This product is milled inio o smoorh, flouorful poste thot is used by confeciioners ond bokers.

An increqsed ui i l izqi ion of  olmonds os wel l  os dr ied frui ts should be reol ized by the produci ion of

olmond-dr ied frui i  postes.

Ai WRRL we hqve produced severol of these poste blends using conventionol dried fruits.

They were prepored by grinding fhe dried fruir together wiih pulverized olmonds, sugor, ond woter,

ofter which the blend yq5 tempered for qbour 3 hours qnd then milled fwice befween two steel rollers

(0.002-0,005 inches opori i , l '6rql ing in the some direct ion but ot  c j i f ferent speeds. Speci f ic formulot ions

were simi lor for ol l  dr ied frui ts used with one e.xcept ion, f f igure 8),  In the prune ond rqis in formulot ions

rhe quoni i tyofsugor wos increosed becou:e oi l  seporot ion occurred dur ing storoge i f  less wos used.

However,  in ol l  the obove formuloi ions thele *qs no oi l  sepo' ' -ot ion ond the poste hod o smooth, velvety

texture.
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. 
The different flovors con be intensified by vorying the olmond to dried fruit rotio.

Also, oil of bitter qlmond cqn be odded, if desired, to enhonce ihe qlmond flovor. However, when

we odded even o smoll omount of on emulsion of bitter olmond oil, the fruit flovor seemed to be

completely mosl<ed.

In ql l  our blends thus for we hove used regulor moisture dr ied frui ts.  However,

for commerciol opplicofion it rnight be npre convenient to use dried fruit powders. These powders

could be mixed eosi ly in lo o blend with the other ingredients.
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