
TIME TEMPERATURE STORAGE STUDY OF DRIED APPLES
AND HEAT TRATED GROUND RAISINS

Horold R. Bol in,  Fronk P. Boyle ond F. S. Nury
Western Reg iono I Reseqrch Loborotory

Agricul turol  Reseorch Service, U. S. Deportment of  Agr icul ture
Albony, Csl i fornio

APPLES

Apples compr" ise one of the lorgest f rui t  cropa in the United Stotes, wi th on onnuol
production of obout 3 mil I ion tons. Even though the mo ior portion of the crop is consumed in the
fresh stote, o lorge tonnoge is sfill preserued by dehydroiion" Processors ond consumers olike ore
inierested in the f inol  quol i ty of  the dehydroted product.  In dr ied opples this ' ,quol i ty"  is usuol ly
ossocioted with the whiteness of  the frui t  os wel los with f lovor.

Vqrious cut di'ied fru its hove been shown to dorken reodily during high remperorure

storoge. This study wos undertoken to determine fhe effect of vorious storoge temperqtures on the
quol i ty of  commerciol ly pockoged opples,

iMoteriols ond Methods

Two lots of dried opples were obtoined from o commerciol pocker in 8 oz. retoil pouches,

One lot wos pockoged in o meiol foil lominote pouch cnd the other lot wos seoled in Viso-mck moleriql
(Plyo-film). Twenty bogs were used from eoch lot. These were stored in chqmbers oi constont
iemperqture (50, 70, ond 9@ F) ond relotive humidity (60%). Four pockoges were removed periodicolly
from eoch chqmber for evoluoiion qs follows:

Alcohol extroct'oble color - The olcohol exfroctoble color wos determined occording to
the procedure outlined by Nurv (2) where o 0.53 oz" somple of ground dried fruit wos sooked in 6,7 oz.
of 50% ethonol for 23 hours' The obsorbonce of the filtered soiution wos then determined ot 440 mu.

fu1o i$qe determinglion - lvloisture delerminotions were mode by fhe vocuum-oven method
occording fo the procedure of the Associqtion of Officiql Agricultuml Chemists (l) os modified by Nury
et g !. (2).

SuEII - The method of Munson-Wolker (l) wos employed for totol ond reducing sugcrs ond
thqt of Willioms ond Potter (3) for levulose determinotion. Dextrose ond sucrose were determined by
difference.

br.l-S!i ttgd 
" *gnges 

- The somples which were withdrown from vorious onolyaes were
e:<omined for chonges in texture, occurrence of sugoring, ond growth of micro-orgo n isms. In oddition,
color photos of o representof ive portion of the fru its weie foken.

Weighf chonges-in retoil pockoges - Four commerciolly produced re|oil pockoges of eoch
dried fruit were weighed periodicolly throughout the experimenfs. The weight chonges in these unopened
pockoges were expressed os percen(tge of the originol weight,

California Dried Plum Board Research Reports 1967

 
8



Sul fur  d iox ide -  The su l fur  d iox ideontent  of  the f ru i t  wos determined by the gr .ov imefr ic
iMon ier-Wil l  ioms ( l )  procedure.

Toste pqnel - A toste ponel consisting of 16 iudges mode o totol of32 judgmenis, Eoch
ponel member wos given 2 seporote sets of 3 somples consisting of eifher 2 treoted ond I control or I
treoied qnd 2 controls in on unknown order' The [udge wos required to motch like somples wiihin eoch set,
Results ond Discussion

Composition of dried opples used in this study is indicoted in Figure L
Color chonge - The dorkening of the opples wos followed by meosuring the obsorbonce

of the o lcoho l-extroc ioble color. The obsorbonce curyes for the two types of pockoging were similor.
Figure 2 shows the curves for foil-pockoged opples. Apples thot resulted in obsorbonce qt 0. 12 or over
were considered to be t'oo dork for commerc iol occeptonce. This corresponds to o shortoge life ofobout 2
fo 3 months ot 9d, lo months ot 7@, and over 12 months ot 5f F, In both types of pockoging, the
opples exhibitedo certqin log phose during the firsf few weelcs of storoge before they bego n to dorl<en.
The higher the temperoture the shorter ond less pronounced wos the log phose.

pockoged,","ffi,,";,"*;;.''ffi";;:.T';::T;ff,:::,5;''-
occeleroted sulfur dioxide loss. The overoge sulfur dioxide losses for the opples stored ot 50, 20, ond
9@ F' were 3'8,  7.3,  onci  20.0 P.P'm' per doy" respecf ively,  The sul fur dioxide loss olmost doubled
with chonge in sloroge temPerqture from 5@ ro 7@ F, ond essentiolly tripled between 7gP ond 9go F.

Weight chqnges - Weight losses differed morkedly between the two lots pockoged in foil
ond Plyo-film (Figure 4). Apples pockoged in foil lost very little weight even when held ot 90p F.
for 5 months; in controst, Plyo-film pockoged opples lost moisfure excessively even when stored ot lower
temperofures' This would indicote thot the opples pockoged in Viso-pok bogs would hove to be over-filled
fo insure on odequote net weight if stored for on extended time.

Visuol chonges - The opples were photogrophed periodicolly. lhere wqs no visible difference
in the opples during their stoi"qge ot 5d F. However, opples stored qt 7oo F. were brown ofler 360 dop,
storoge (Figure 5). Apples stored ot 9@ F. were brown in 120 doys (Figure 6). No microbiol growrh
or insect infeslotion wqs observed in ony of the pockoges.

Flovor chonges,- A flqvor difference wos detected in the opples ofter they hod been
stored ot 90p F. for l0 weeks. At thot time, the toste ponel mode 50olo correct iudgments, which is
signi f icont st  the 5% level .  However,  even though the ponel could dist inguish o f lqvor di f ference, their
indicoted pre-ference for the confrol or stored opple wos not significont. This meons thot even though
o noiiceoble flovor difference exisied, it wos not obiectionoble, No significont flovor difference wos
detected in the dried opples stored for g months ot 7@ F.

Sul fur  d iox ide chqnges -  The ro te  o f  su l fur  d iox ide loss  wos qboutthe for
J U t r u r  q t o x t o e  c n q n g e s  ,

- + the
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Summo ry

Higher femperature (  90o) hodavery defr imentol  ef feci  on dr ied opples by cousing
occeleroted loss of SO2 ond dorlcening. This suggesfs thqi dried oppl es should be stored ot 1ower
temperoiures in order to retoin light color for o long time. The mqximum storoge before they begon
io brown exiensively wos 2-3 months ot 9OP F, ond 10 months ot 7@ F. Pockoging mqteriol wos
olso import 'ont.  With o pockoging moter iol  fhot wqs not fo ir ly impermeoble to moisture, weight
loss wqs ropid,  especiol ly ot  high temperotures.

RA IS INS

Roisins qre on energy-r ich, nutr i f ious food with mqny uses. A lorge tonnoge is consumed
onnuol ly in smol l  convenient retoi l  pockoges. In oddi t ion, rois ins ore used in combinot ion with other
products,  such os cereols,  condies ond bokery goods. Limited omounts of  rois ins ore used in the
ground form in bokers' recipes. However, to use them, the individuol boker musf grind them himself.
He hos nof been qble to buy roisins in the ground form, like other dried fru ifs, becouse they horden
to o c-rystol l ine block q short  t ime ofter gr inding.

A couple of methods f,o retord hordening of ground roisins hove been developed ot our
lobonotory. Both ireotments provide ground roisins thot remirin soft during monthsof sloroge. However,
for commerciol  occepiobi l i ty,  informot ion is needed on storoge stobi l i ty.  The present study wos under-
token to provide this in"formotion.

lvloterio Is ond Methods

Regulor 1965 crop roisins of 16.5o/o moisture were obioined from o commerciol pocker.

Ground roisins were pnoduced by possing the roisins through o grinder equipped with o heod conioining
0'2- in '  d iometer holes. In the treotment thqt consists of  gr inding ond then heot ing (GTH) the ground
roisins were p.rt into o l2f F' oven ond held for 2 doys. ln the treotment where the roisins were ground
hot (GH), the whole rois ins were heoted by using hot oir  fo l lowed by steom. In this heot ing operoi ion,
opproximotely 3 pounds of roisins were spreod on o 2-foof squore stoinless-steel troy thot wos then put
inio o l95o F. dehydrotor for 3 minutes. Next fhe troy wds removed from the dehydrotor ond pui
immediotely into o sfeom blqncher for 2l seconds. The roisins were then ground ond pockoged, with
the f inol  temperoture being sl ight ly over 15@ F. The f inol  moisture confent of  the product wqs lg7o.

Alcohol-exiroctoble color wos determined os descr ibed eor l ier  for opples, Texture
meosurements were mode wiih o Krqmer Sheor Press". A reoding of obout 800 pounds wos considered to be
ihe l imi i  for o spreodoble ond ecsy to hqndle product.

Resu lis ond Discuss ion

Triongle tosfe ponels were conducied os described eorlier. A toste pqnel wos used filst
to determine if heoi treoting by either me.*hod produced o noticeoble flovor difference in the finol pr.oducts,

When untreoted ond GTH-treored posies were given to the ponel, only 33o/o provided correct onswers;
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ihis level isn't significoni' hlowever, when the some ponel wos given untreoted ond GH-treoied postes,
67o/o provided correct onswers; this is o significonf level . Of the 670/o thot were correct, ggolo preferred
ihe untreoted product. Even though the ponel preferred the untreoted poste, they did noi indicote thoi
the ireoted roisins hcd on obieciionoble tosle, The outhons feel thor the GH-treoted roisins do noi hsve
os much dist inct ive rois in f lqvor os fhe GTH product.

When the roisin postes were stored of 90o ond 7@ F, the ponel wos oble to distinguish o
difference (50olo correct iudgments) in the GTH product ot 4 ond 16 weeks respectively ond in the GH
sompf es stored ot 90o ond 7@ F. oI obout l6 weelcs (Figures 7 ond 8). The reoson the GH somple did
not develop noliceoble flovor difference ot 9@ for o relotively long time, compored with the GTH
somple, is probobly becouse ihe GH somple did not hove os much f lovor or ig inol ly.  l t  should be poinfed
out olso thot where the ponel members could disiinguish o difference, they indicoted ihot the products
st i l l  d id not hove on ob[ect ionoble f lovor.

The chonge in texture of the somples wos determined periodicolly during storoge. The
untreoted somples become hord within q week or two offer grinding (Figures 9 ond l0); those stored ot
higher temperoture hordened less. The GH product hordened more ropidly thon did the GTH. Here
ogoin storoge temPeruture hod on effect, with somples stored qt 90o F, remqining soft longer thon those
stored ct 70P F. GTH roisins remoined spreodoble for 6 months when held or 7@ F -

A texture difference become noticeoble qfter 24 weeks in somples stored ot 7@ Fi Ihey
begon to crystollize ond develop o gritty texture, The chonge wos less in the GTH somple. No
crystollizotion wos noticed in somples stored ot 9OP F,

Absorbonce of the o lcohol-extroctoble color of the ground roisins indicoted thot they
dqrkened ot essentiolly the some rofe when stored ot the some femperoiures (Figures I I ond 12). By
comporison, whole rqisins dorlcened frster thon the ground product. The reoson moy be thot the ground
roisins hove less surfoce oreq in contoct with oir thqn do whole ones. An informol ponel indicoted thot
the control ond somples stored differed slightly in cbrkening ofter obout 28 weeks. A detectoble visuol
difference is eguivolent to on obsorbonc e of A.7. However, lhe somples were not considered obiectionobly
dork until they hod reoched on obsorbonce of obout L0"

To summorize the resulfs of this storoge study, both treotmenf procedures produced o good

Product' However, the best product seemed to be obtoined by heoting the roisins cfter grinding. This
heot-treqted moteriol reloined iis soft ond spreodoble texture, noturql color ond good flovor for oi leost
6 months during storoge,

..,

by the U.  s .  Deportment  of  Agr icu l ture io  the exc lus ion of  o thers thot  moy be sui fobre.

$/23/67)
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California Dried Plum Board Research Reports 1967

 
11



REFERENCES

l. Associsfion of officicl Agricultursl Chemists. 1g65.

off ic io I Mefhods of Ano lp is. Ed. 10, Sec . 20.mg, 29. 038 qnd

27 .W0.

2 .  Nury ,  F .S . ,  Toy lo r  D,H.  ond Br .ekke,  J .  E .  1960.

Research for Better Quality in Dried Fruits, Apricots. U. S. Dept.

Agr. , ARS-74- 19.

3. wi l l ioms, K.T. ond Potter, E. F. l  gs8. Report on Sugnrs in

Plonts. 5. Assoc. Off. Agr. Chem . 4l(2)z SW4A?.

###

California Dried Plum Board Research Reports 1967

 
12



DRIED APRE COMPOSITION
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