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TAHQDUCIION AHD LruniC32 CF THS STUDY

There still is & 1uestion &s to how small fruits should
be ornned in order to obtaim the best product rnd still retain
o8 much 0f the vitemi. s rs possible., It is generally believed
that precooking foods fdr e snort time, packing while hot and
tnen proocessing helps to preserve tne vitemin vnlues and en-
sures better keeping 1ualities. snotner esdventege of the hot~
pedk method 18 thet precocking shortens the processing time of
acid foods and thus there should be less injury to tlavor e~nd
texture. It is thought that this precooking incctivetes the
enzymes responsible }or the oxidation of escorbieo ecild end thus
hot=packed foods shculd retsin more nsgorbic 20id tusn those
enrnned by the eold-prck method. -

As there 1is 11:tle experiientrl evidence for the above
pssu.ptions 1t 1s felt thet investigrtions in the field are
necdels The purpyose of this study wrs to compere tne reletive
merits of the hot- end cold=~-prok methods of hone=-oenning.

The faotors evelurted in compsring «ontmorency cherries ernned
by each method were peletebility end eracorbie ecid retenticn
end the effest of three mouths storege on these frctors. It

is difficult to retsin the nesturerl color qf deeply pigmented
fruits. For thls reason the meecsurcament of color retention is
f.portant end 80 objective s well as subjective color mersure~

ments were mnde on the fruit.



R.VILY CF THE LI ATURS

Tiue spuccessful use of a eerining wmetiiod depends on thne
destructicn of wmicroorgrnisas during the yrocessing periocd.
Tﬁere ere severrl frctors wnulch effeot thie destruction, tne
most §.portent one being hydrogen-ion ectivity in the presence
of heat, ihe org=mnisms orusing spoilrge in products hrve »
reletively low uert resistence at & pd of 4.5 or less and
ere gonmonly destroyed by o few miautes heating nt L1ZO0F,
(rederson, 1929)e. Craess (1938) states tnet fruits with e high
degree of nydrogen-ion activity such es plums (pH 2.9) end
ppricots (pH 3.2) reluire Lesting for only 10 minutes &t 1o7°% .
for preservetion,

Becauge hest trxes longer to penctreate to the center of
the jsr ocontents tuen to the product neer the side of the oon-
teiner, the internsl temperature end trne length of time it is
to be applied grestly influence "efiective sterilization.” 1In
commercial oenning, processing is rcoomplighed in two stcys ==
exhausting »nd then processing. “"Exheousting” is the proocess
by which the filled oens of fo0d rre heated to 2 certein tempersa=
ture for A certein length of tiwe before serling., T.is ppOCess
shrinks the product snd drives out entrepped #ir. irescott end
iroctor (1937) heve found thet in couauercial ocenning & woderete
temperrture of 160 to 170°F, in exususting produces fruit of

2



better ep.errrnoe rnd texture tuen If exwirusted et a plguer
tempernture »nd ‘thet tuerc is epyorently e slowly continuing
developument in flevor." In the cousieroisal eanning of red sour
oherries tne rver~ge tem.ernture ~t tne center of tue o'n is
14507, after exhrusting snd «05°f. when the oens emerpe from
the boiling weter beth (Reynolds ~nd Reynolds, 19x9). irescctt
end rrootor feel “that the suocess of mugh of tne hone=eanning
of fruits degends upyon tne fact thart they ere mede srfe at low
temperntures (186-195°#.) for in following mepy of the reolyes tne
contents ot the center of tue Jars do no feaoh the degree which
is rssuned, 1.0, 210%?. or ebove." Lguording to Bigeiow and
Crumeron (193<), the sterilization of ncid products mry be no~
complisned by & relstively snbrt processing in bolling water
sutficlont to give o wminiaum temperature of 180°F. in the
goolest part of the contonts. | |

Additicnel isectors influenciag tne vnlue of sterilizetion
of a proceas are the iuitiel teupersture of the food and the
congentrntion of the ayrup. If two fdods having d4ifferent inie
tisl temperatures were prooessed iho seuwe length of tine, the
food with the higner initial teaperature would be subjedted to
high heet longer then the food with the lowver initisl tewpera-
ture. Aithough ] 50gen?cent‘syrup nrs definitely slower hesnt
penetrrtion thon werter, Cruess (1u38) states thet the rétﬂrding
effeot of sugrr on convection currents is not serious 2t the

concentrations used in cenning. Cruess cites work dcne elong



this line by Bigelow. ©»igfelow found thet with 50 ger cent
syrup it took 24 minutes for the center of the orn to resfch the
tempersture of tne retort, wherses 1t took only 6 minutes with
water,

On couwpering the hot end cold-pack-mothods for retention
of esoorbio Féid; MecElroy, Munsell and Stienberger (1939)
found thet the escorbie rcid content of tometoes wes 17 mg.
per 100 ml., in the r=w tountoes, 16 wug. .;er 100 zl. in hote~
pocked end 16.8 mge per 100 wmle in the cold-peciked tometoes
by elther method of oanninge Losses in escorble acid witn
the hot end cold-peck methods wers condidered insignificant,
Taoe initisl loss of rscorbic eeid in the not'pﬂck tonertoes
was ebout 6 per cent end efter stornge for six months et 70 to
800F, there wes & 30 to 60 per oent loss. Daniel and huther=
ford (1936) report an sscorbio soid loss of 31 per cent in cold
peock tomatoes sft-r aix months storage; «l per cent occurred
with ocenning nnd the rearining 10 fer cent wms lost during stor-
eges In agreeacnt witu seilroy et al., Adema (1944) concludes
‘that the szoorbic a0id oontent of fruits is not effected by
ei ther oanning method. |

Kirk and Tres:sler (1941) conclude that lcss of sscorbio
acid is due to the oxidatipn of msgorvic mcid during the pre~
prration of fruit for cenning »nd not due to the heet treatment
itself., Ascorbic rcid wrs found to te inversely propyortionel
to the eumount of suger rdde¥ in oenning and loss wes sttributed

to inorerscd oxidetion from the stirring in of suger. ‘lhey
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felt thnt the destruction of nrscorbic ncid oxidrse takes pl-oce

when foods ere heoted to 140 to 170%. (n the other nend, Adexs
(1944) found th~t a closing te.poreture of 130 to 170%#. hed
little effect on the rscorbic aAcid ret:ntion of ernned iruit.
inis would inilorte tunt the eacorbic ercid oxidese hrd not been
destroyed ¢ those teuperntures.

Beattie, iheeler rnd rederson (1942) heve orrried out in-
teresting work on chrnges in escordie acii rnd the red color
of some hiuhly pignented fruit Julces. shey feel that, since
.fscorbio ecid is oxidizeble and pigments rre reducible, thers
is a possibility th~t ther: may be & relrticnsalp between the
l:ss of red ocler end the increrse in intensity of yellow
with the loss of escorbic eoid durlng storeges In reference
to the ohrn;:e in color of cherries with osnning, Culpepper
end Caldwell (19i7) believed the crijinal color wes preserved
but, due to he-ting, the'intensity wa3 lessened by the pertisl
conversion of the anthocyrnins into m coulorless fora.

The houe=ganning jrocedure rs ;iven b, Stanley, vtien=
berger snd Snenk (194c) recommends the not-prok metnod for
tnese re~sonss (a) products eerned in their jJuice hmve more
of the nrturrl frult f2avor and food value (b) precooxing
sorinks fruit so thst more any De pncked into & container
(6) precooking cuts down the tine thnt fruits need to be
prooesseds They also stmrte that fruits prciked in this way

mny not look ns attractive #s cold-prcked fruit. In the 1944
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bulletin issued by tne sureru of Humen Nutrition end Home Eoo=
nomics on "Home Cmnning of sruits ond Vegetables", the hot-prok
moetiiod again is reconzenied. The directions in the older method
of simnering the pitted fruit 5 minutes, ~dding sugrr =und then
proceasing 6 minutes seres sligntly .ouifiel by rdding tne suger
to tne pitted fruit, brin:ia. to = boill ~»nd then processing

15 minutes.



tne ohocice 0f su~:1 fruits for :tul; wra sciecnst lixnlted
by the montn of s-turity nal tue se~son's oroye urapberries
retaer %asn cnerrics #04ld L-ove Leen o .ore sult-olc exgeriiunte
el frult bes-uze of the!lr ui l.er sgsoordie reld costent, but
due to tue ur:ll oropy of respuorricg tie leofter .Lerc cicullhe
¥entwereney cnerries wmerg ootrdnd iun slxty jpownd lots fros tue
coliege oronrrde ihcse processed (he First dry wersa plos.ed in
tie .crning, waer<r8 Lhe scooud dry's Lot wro pleked lcte tue
y.evious d~y end stored uatil noen ot aclr, Saerries uaed fer
the thirld end fourtu serlies .ere p lokei et tie sn.e tise rnd
re.rined in storrge et 4¢%’s for two end four dnys reg ectively.

In order to ins.ire =aejuste gr. ling tue doy's 1ot of
ciierrics wrs first wixed taorougnly end tioen szeller epuounts
wern wezhed in taree weterae. 4tefore pittinir, tne eLerrles rere
plicied over to remcve eny tust vere b-dly btrulsed or urnderri,e.
T)03e not ausel fivedintely wer- stored in n refrtyeretor.

Fo ltsoorbic »0ld crmligisge

The methed for deterziniangs toeirl rpecoriele reli, using
dinitro;henylnydrrzine, wns tart desciloed b s«o0e rnd Laterling
(1944)e 31x burdr-i .rrus cf aierries wer: t-kea for t.e
erinrlysis ¢f the row fruit., 4i.e€ cuerrier .eres ,itted by Lonid
t0 rvod eny metrl ovateninstlion r71 tares, 1O0=prrl gn7, 05

weras #nnlyred, +he ouerries wer  -.rgernted in o wrri.; bleunder
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with 100 wle. of extractrcut® Pnd turee ePliduots of rpyroximrtely
25 grrms e<ch weru filtered througn :sorite. Two 2li~uois of the
resulting filtrﬂte were used, thus giving » tot=l of 18 rerdings
drily on tne rrw cgherries,

Cn the dnys following eruning, taree jors of cherries
processed by eerch method were snrlysed., ©h1a eontents of e~oh
Jer were blended separetely with 100 ml. of extractont snl the
srme enalyticnl procedure wr: followed #s for erch row seun;le,

mrking 18 rerdings for esch ornning method. In order to orl-

culate the nscorbdic 2cid concentretions on the beais of 100

grcus of the fresh cnerries, fruit eud syray for the cold=~-pack
method were welghed iuto tue Jjer before jrocessirn;, while fruit
erd sugrr for the hot-pmok cethod vers welghed into be-kerse
The totel welgint of the osnned fralt was obtained when the con=
tents were put in the .r~ring bleander, sni thus the fsoorbie
ecild vnlues oould be orloulrted breu to the rew weight.

Be Crnning procedure.

The cherriés were genned by the hot end coll-i.ecx metnods
de:cribed by Stenley, stienberger rnd Sheni of the Zure~u of
ome soonouics (1942). Cherrics to be used for tae colcr rud
prlatebility stulies were pitted with » meoneniesl pitter whille
those to be used for rscorbic neid anrl;sis vere pitted by
hende. iint iimson Jers with gless lils, top-seel rubber rings

end metel ascrew brods were usei. Je2rs end lids were heeted in

*Rengents used ere given in the Aypendix, prge 8.
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g sterser end tue ruavber rings were dig.ed In bolling water
befcre plecing on tne glrss lids. 4 45 per cent syrup for tue
eold=prox metaod wr3 arde froaw becet sugr and distilled wetor.
A nerdsp-ce of ocae-n=~lf 1Incs wers left in =11 J-rse. 10 £C..0
groms of plttei cuerries vers nrdded 90 greaus of bedling syrup.
Tae enount of cherrles p-cked wos brged on the recomucndation
for co. ereinlly cruned coerrie:. Ja 'extrs strud-rd fill
1s defined by Cem,bell (1537) £s one in which 2 ;% c=2n (erucl
to 18 f1. 62.) conteiae 16 02. oi p1itted crerries. 4 45 per
eent ayrup sns ~3ide. beoruse, esccording to Griswcld (1944),
Judges soored casrries oanned with tuls ocneentratlion of syrup

highest in flevor of fruit. 1ze fruit wes progessed .b micutes
in & btoiling weter beoth,

Froa preliminerry work 1t wes found thet for the hot=peock
method 450 graus of pitted cherries, whon sluuered &nd suagrr
edded grve an sievunte £il1l1, 2liowing for e ore-utlf luoch
he~dsproee. In order to meintein tne s~ue8 rntio of sugrr to
ciorries rs wns used in the ocid-prnok wetnod, 45.3 fr=ag of
suprr were rddeli to esch Jer of iruit yrepered by tne hot-pnrok
metnod. Tne fruit wes sianered b minutes in be-kers, the
sugar wre e.:3<4d ard the fruit peciked into jers sud procesced
b mninutes In 2 Loliling wrter brth.

ivery other dry for four d&rjya, 1o pints of cnerries were
proceszed by ecsch wetiod. Cn tie doy rfter craning taree jars of

frait o-unad by erci method were o.ened for ascerble rcid fonale

yals 2ud turee for coler ~nd pal-tedility studies. +hcse exe
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serisents were r pented efter tue jnr: nosd been stored for tihree

montas in the 3= k ot room teuwpersture.

Ce lert veetroticn studies.

To> insure Leet trentiaent adejuste for the .revention of
spoilnge, prelizincry studles weve unilertn.en to deteruine tne
internrl teucr~tures rencied in J~rs srocesgsed ~ocordling to
both metiodse In order to obtein tiesc internal te:;croturas,
co.per-gongtentan thermuoo.ples were insertel in the Jrra.
The tip of the wires wea pl-=ced in the aenter of the j=r cone
tents and tne wires bent et a right angle at the topy of the
Jer so thet they would remain in position. 5Seomruse the wires
were very fine it wos possible to plrce thue glase top and
porew the metal ¢orp over the wires with no difficultye. Un-
fortunately the ti.e wea not recgorded between thLe wmo..ent of
putting the Jers in the weter both and the tiwe it toox to
rencn £10°F. end «1z°#. for the ex_eri entsl bethles in
whieh thermnocouypies were used. IThis tlue wrs esti.ested by
trying to ep_roximate the originrl conditicna witn cold,
c~nned cherries. Thet is, bolling syrup wea eadded to the
cold fruilt for the gold-perck method, end the Iruit and Juice
were sim-ercd 6 minates for tue Lot-prok wethod. hLealdings
on Leeds Nortarup potentiotieter werc token Just before the
fruit wns3 placed in toe wnter bnth, when tiue weter betin
reacued £120¢, end, during processing, ercu minute with tue

hot=prek anld every five ulnutes witn tine cold-=pack mothod.
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Internel temger-tures were determined for 17 Jo°rs proces:zed
by the hot-gmck method ~nd for l< Jors processed by the cold-
prox wuetaod.

De 5ii &nd concentration of syrupe

Legnuae n~gidity snd sugar soncentret.on pley n definite
role in tuhidltirg tue rrowth of wicroorgrnisgus tne rydrogen
ion seilivity and =ypnrent syruy conceuirrtion were rccorded.
Thie pd of the Julece of the row end processed cgherries woe de=-
termined by werns of a Jeeiosn pl meter. Cpecific reviry
wry mensured with a Baaa hydrouweters The epyorent sug~r cone
eentratlon wrs onlcaleted foram # toble of speeific gravity
figures given in the "Handbooa c¢f Cnemistey end «hysicse
1943=-1944."

He Color memsaureueclita

Color wns measured otjectively by tiio use of :unsell
gotor discs sccoruing to the wetnod given by iiecxkerson (19:9).
sor c.etouing toe eolor of the fruit, four dises wer: over—

legyed by waeens of radisl slilse. Shese discs were spun b,

n

a8 uwotcr, effecting plendi g c¢f tue oclors into ous. e
color yroduaced weg mntened through & gelor oowgsrator eye-
psliece with taet of tne rult pegisd in ¢ (lFs8 Cuype ihe
scuple ond dises werv 1lluninsteld o, & Lecbeth deyligut

lempe 7.6 percentoype of erca color ugsed wey wuessurod by wmeens
of £ sorle which circu.sorived vivw disce.

In tue lLuascll sys.es ihers rre taree 0., vaelnta ¢f

eolor: hue, driliinnce Fad curcute aue is tiie jualiily ase
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pect ¢f cclir agsocisica ity asdisercut cortlions cof tae speo-
truc. ihe mue circele is coupyuded or 1ive priacipcl swes with
five inter.ccdi~tea picced veilveon tueum. <iae¢ ten oues ere de=
siguried eituer LYy letiers cr nuwbers. wecel 0f tue nhues ia
divided into ten nue steos, tuo iiiia site, beluy tue pure inue,
In termrs of nuabders wne nue circuit is 100 #nd erch nue is nse
gifned a nawber, ei. red is 5, red=yellow=red is 10 and _urple=

lee is 7C2. Brilli-nce or velue 1is the li.iitness or dn~rxness
of 2 gclor ond tiae . rod-tionz in sc~le ~re from zero (blegk)

to ten (wite)s Chrowa i3 the srturaticu or purity of e coler.
Neutlrnsl arny, whicn ocontzins ~n elurl emount of all colora, is
Lero. Chron® inceredse: witu the parity orf o ccocler end in nu-
moricnl terus, extends to ten or even fourteen, deyendiag upon
the wexl.ua seturation possidle with encu cclur ¢ the difiier=
ent brillisnce levels.

The ocoler of a disc is given in the following order:

hue, drilliesnce, chrcune Nickerson advises the use of the seame
set of dlsos tarouazhout & plece of worx«. lowevsr, it wnrs not
possible to wrteu the cclor of the rnrw cherrizs «ith the set of
disos used with tue ornned 9Pm_les. Dises used for deterwmining
the color of tihe r-w onerries were neutrels 1/ ena 5/, glossy
red <.6/11 end purple-vlue i« /6; discs used for t:ue oonned
oherries were neutrels 1/ snd 6/, red 4/14 and ycllow-red 6/1%.
On eesch esnning dey, six serples o the rrw cuerriea vere
mertoned for oolor.' Cn tne followin; dry, frou cunerries c-ared

by eaocn method, tiue golor of two s~uples frou erca of turee



Jers ra wrotencedse  caw Pna o Curoms 100 efCL CTNNED 8T Lplie@ wire

deternined drca conversion teslse poolizlies oy slcanrzen

(1935)., Lrilli=.ce for Doth ra. rod _rocecced 34U, 1C8 oo
crlcaiviad . froa & for.alr dven oy [Llcker L f1ea0)® it

the row ciaerrles it wes negess'ry to use © foiwule 10v caprchns
developad by Nicierson (19JE) wulch corrects ifcor discs tiimt
are rore {arn ono=tenin of the hue ¢ reulit rpryrt. she Luc
formwils wilea corrects icr r 1o diffcrence in dizea waa
frcorrcctly glven in hicaerecr'sc 1930 puavlicatica. Toe cou=-

1

rected forcule uvmed 1o thila cwady wrs o icllova:

«

Hue = ¢ & ¢, ten ¢, = 41B1C18in ¢

A]_blClQOB ¢ *+ AngCa

AL ® % eres of Zirgt hue

3] = brillience ' ' "

}; & ehrone A

Ay o= 7% erea of Beecrd Lue ¢ = frile between
B. = brillisnce " ! " tae two hucg
C. = chroan o "

Fo znlateblliity stadiez.

Tripliorte 3nu,ies of fruit prcceusexr b, e~ nsh wethod
were scored by five Juidwez on tue dny Tollownilupg ernnlrg e=nd
egain tarse wontina lotere IThe acore choel uscd »r3 one CQoie
piled oy Criswold (1944) #s apyerrz in #i-ars 1.

Ge otetlsticeel an~lvaias -

e data wmere mnelvued st~tistie?lly by detoruining "E"

velues occoding to tue wethed of tisuer (193G) end en anely=-

*Poruule sppeers in Appecdix, prge 4k
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ais of voriocuce wes done on thne s=scorbioc £cid nnd yrlatibility

data in the menner recocunendedl by Snedecor (124C).



R.2SULTS AJD DISCSUSSICH

A, Aseorbio reld ernnlysis.

Mern velues 0f the totel escorbio a¢id oontent of tri-
plicate Braples of rew eherries, ~nd oherries prcked by esch
method, freshly oanned end efter » tnree mcnthe storege period,
for eaon of the four series, are given in Teble I. Although
six resdings were mrde on enmeh of the triplicste srmples, not
all oould~be included beoruse of ocharring of the sugrra wien
the gonoentrated sulphurioco scid wrs e£dded. These elinuots
gave a lower reeding and conseluently nigher epoorbic ecid
eountent upon onlculating.and thus were ouiltted, As en ex-
ample of experimentel error, the escorbio mcid velues for
one dry in the series epperrs in Toble VI in the eppendix,

From Teble I it may be seen thnt the esoorbie ecid con-
tent of the fresh fruit aspeared to inoreasse esoh doy. Sim=~
1lar recults hrve been found with other fruits and the in-
vestigstors attribuie the increcese to greater maturity. I1his
was probsbly the resson lLere for cherries on the first dey
were a little firuer end more oronge in cclor than on the suo=
ceeding deys, By the fourth e~nning dry, the cherries (whion
hed been in storrge ot 40°F. for 3 1/< dnya) were a deep red
oolor #nd the flezh wrs rether soft. ZLne sverege rscorbie

acid oontent of the r~w guerries wes similer to tiunt obteined

16
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by Kirk end Tressler (1941), Using the indoycencl method, they
obtained an rverage of 9 uge per 100 grsmus on two test runs of
Montmorency cherries, Tue aversge velue of 7.7 mgs per 100
grrms obtained in this study would be gomi~reble ~2nd indicates
that no gohydroascorbioc ~cld wes present, for keoveck end Elve=
hjeu (1944) 1llustrete tne 6lose agreement in results obteined
by the pnenylhydreszine and indophenol procedures on fruits ~nd
vegetables oontrining only reduced sscorbio roid.

Althougi; the e&scorblc aeid ocontent of the rew fruit ine
oresged each deay there was no corresponding inoreese in the
cenned fruit ~nd lcsses due to ornning veried from 44 to 83
per oent. Table I saows thet fumedirtely 2ftor ceanning the
average loss in escorbio acid wes tue snme for cherries proked
by each wmethod. Ihis 67 per eent l.ss rppears to be souewhat
higner than losses reported on tonrtoes., .cilroy et al. (1939)
found & 6 per cent loss in esoorbio r0id in hot~packed tomatoes.
dur ing canning ~nd Daniel and kutherford (1936) reported a £l
per oent loss in oold-baoked tomrtoes during processing. ros=
sibly the hign.initial loss found in the escordie roid oontert
of oherries occurred during the slow process of pitting.

As will be disoussed in the next seation, the sverege
clceing texjereture for the ¢old-prok gherries wes 101°F, with
a range of 93-109°F,, and the rvernge olosing tempersture for
the hot-pack cherries was 13G9F, with & renge of 99-1749%,

The data on easgorbic acid oontent of the cherries do not in-

dioate thnt heating to 140 to 17007, destroys esgorbio ecid
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oxidese n3 suggested by kirx snd Tressler (1943), since the
oherriea ornned by the hot-pfck metinod did not heve a higher
egcoroio soid occntent; unless s nirk e#nd Tressler found, los-
sesd by oxiirtion occoured during tne stirring in c¢f the sugerr

after neating.

e heet penetration stuiies.

Frelimincry experiments were o=rried out on the internsl
tempersture reacned in jars of cherrles during processing. 1In
order to deterwmine i1f chierries processed by each wethod were
subjected to hert trertment ndeuste for antisfastory pyreser=-
votion, the intemmel teumperesture of tiue Jar ocontents wes ob-
served durlng proce-singe. Flgure 2 showa the svernge rise of
internnl temper~ture during processing by each method. Fie
gares 3 and 4 illustr-te the individuel temyersture rise in jers
of cherries ornned by enoh method. It wrs neocess~ry to omit
a few of the results, for finml teuperrtures sgoh ea 240° end
150°F, were recordcd. fossibly suoh errors cccurred in the
re-dings from the potentiometer.

Flgure 2 shows thrt t.e averege tempereture renrcghed at
i}
the end of the ,yrocgessing period wns 208 Fo. in the cold~-peck
fruit end 205°F. in thne not-peck fruit. 7The intemnl temperne~

tures wera 1n egreezent witn the «05%°F. internsl tea ereture
ased by keynovlds ~nd keynolds (19.9) for comuercierlly csnned
red sour cherriea rPni well ebove tne minizum temgersrture ot

180°%, recomuended by Bigelow and Cemeron (193.) for ‘effeqg-
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tive sterilizetione” Upcn exruining Figure 2, it 1s interoste
ing to note tunt the avernage lntern-l temperature recciaed in
the gold=-prosi cherries =fter 10 wminutes proces:incg was the
s°me #§ thnt resghed in the hot-prck cherries at the end of
the processing period of § winutes; snowing thet the processe
ing time of 25 mirutes recommenied by Stenley et sle (194%)
for cold-peck cherries allows a side mergin of srfety.

C. _p:ii and concentration of syrupe.

Iine deteruinstions 61 hydrogen=-ion ectivity of the rew
end procesaed cherries (Table II) indicmte th~t tue frult
should keep vell beceuse of the ecidity =s vell £z tue ten.cr=
eture renched during processinge. %.ue rverepe pi of the rew
cherries (3.2) wes found to be sbhout the srme =3 the pil of
Zel=3ex glven for sour oherries in ’'Food :anufacture 1540.'
The evernze pii of the ernned cherries wes 3.4

The epparent suger eoncentretion w-s erlcul~ted from
specific grrvity figures to see whetner there wrs € lerge vore
{ation betvieen the frulits proked by esch wethod. From Terbdle
IT it will be noted thet the frult eoanned by the hote=prek
method hr~d 2 slightly higher epprrent suger coucentretion thrn
that oenned by the coli~psck method. ilovever, this would be
expected; for although the retio of suger to cherries was the
srne for e~ch method, in the eold=~pnck metuocd weter wes rdded
by the syruy vhile in the uot=perck metiucd thejulce was from
thhe cherries. Zcoording to Cruess (193i), Bigelow fouund a dif=-

ference of 10 pcer cent in the zpp~rent sugrr corcentretion
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PH AND COQUQUNTRATION OF SYRUx C¥ hAd AND k0085530 CHIKRILS

Tre~tment of pH Apserent suger
anerries ooncentration
Rew Do
Ses
30&
ded
Average 3.3
Cold peck
Fresinly oenned 343 <l.4
3.3 £7.2
Dok 23.2
3.4 26.2
iverage Je4d 24.b5
Stored 3 months 3.3 £2.0
3.4 <75
Sed L7 6
3.4 £3.8
Avernge 3.4 2.2
Hot=psck method
Freshly cenned S¢3 £5.2
Sed 848
33 28.4
304 57 09
Average 3e3 27.5
Stored 3 months 3ed £7.0
Sed £9.4
3e4 313
3.4 £D.6
Average 3.4 8.2
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would len;tinen, by vne minute, tne timwe trien to renrch the
boiling point. iHowever, the averr;e differmnce found wrs only
ebout 3 per gent And would not hrve rn r~.pyreci-ble effect on
tne rate of heat penetretion., /fter threc montns storrge thLere

w°s 2 8light inoreesse in cpprrent sagrr concentrsation of frults

eenned by encn wmeinod. Tune epperent suger concentrestion wsas
used o83 e oheok for tune volidity of prietebility scorea on f%a-
vor of fruit end Jjuice. If e large veriation hed ocourred 1n)
the scores on these frctors, differences in the derree of sweetw
ness might =ccount for the werietion in flavor.

De Color mensuremncnt.

The oolor dete for the row and yrocezsed oherriea sre
shown in Table III. It will be seen thet the nue of the oherries
ohenged from 95.5 red-puryle to b.2 e£nd 5.4 red with processing.
The difference in the hue of cherries pooked by the two methods
woe slight, however. The rcd ceolor of the canned fruit wes
slightly lighter then thrt of the row fruit, as indiorted by
ingrensed brillianse. Cherries osnned by the hot-pack method
were & little lighter then tnose crnned by the cold=-peck me thod.
Chroaa or the intenslty of oolor decrensed grertly wlth processe
ing end there wes & greater loss of color in the cold-prcked
fruit then in the hot-y20ked fruit. Gris.old {1944), using the
s2ne methods but 2 50 per cent syruy for tae cold-pack method

and in the hot-prox methold tie sa.e retio of suger to frult as

in the o60ld=~prok met.uod, found that tune red cclor of tne hote



or3un TIT
CiJLCTIV. CCLLR SATL CH 'L MDD L ACC8.00D Clehailns
Color Raw Canned cherries
attri~ oherries
bute
¥reashly eesnned Stored 3 wmonth
Cola Hot Cola Hot
pack prok pook paok
Hue™ 98.6 5.2 5.6 66 646
94 o2 6.2 6.0 5.9 6.1
94 .4 .0 5.0 Le? 6.3
94 .0 . D& b8 6o Deb
Avereage 95.5 6.2 b4 6.1 6.2
Brillience™* 2¢b %e8 Bei P 2.6
L4 <ed e rY- <ol
¢4 % eb Sed “eb 2e4d
108 8 & o8 & e0 e
Av.mge L¢3 a7 3.0 2.4 Lok
Chrome™™** 9.6 5e0 6.0 3eb 3.0
10.0 4,0 4.6 S.4 £el
2.1 4.5 b .4 3.0 Jed
10.3 4.6 bk 2.4 26
Average 9.8 4.6 bed 3.0 340

* llue of red-yurple ieg 96, thrt of red is b, and yellow~
red 1= 15, ‘
#% prillisnce runs from one (blrok) to ten (white).
*¥* Caroma is the strength of & oolor, #nd iccrerses from
neutrel ¢rsy whioh ias gero.
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proied olierries wrz sigalflioratly wore &liow erd lesg futvnve
(iover cirs.a) tizn turt of the onld-.rcaed cuerriess The (p=
poaliz curose reocults In tie t o studies o nnet be rocoantad
fore.

After turce sonthuad stornge, guerries ,oched vy tue $.0
wethoda euuerred t0 be 2iout the e~ue in oclire LLe€ru &g ®
slignt but generc~l ohenge ia ovior irova red towrrds jellcw=
red, £3 sown dy en inore-se {n cuey £Fnd = Jecrerse in vrile
lirce ead ocarcum, indiccting drrienisng fnd f2di-z. ¥se eolor
seores froa the yrlrinuility studies show » significeny dife
ference Letueen oherries juiges rfter grnuing r#nd sfter store
A ee .8 Gherrles Julged langi~tely riter o-nulng werc
soored Ligiuer th-n tucse Juiged riter three wo:lhy but ‘hore
wr3 no siznirlornt ditference in the ooler jroduced by each
metiod of ocnninge

Ge k8lrteobllity atudicg.

The meen pnlatodility reaults frow scores by tae five
Jadces epue~r in Te°ble IVe For ench prlrtrbdillity fector, the
probdenility of sf  niflarnce of differe.oce bet.een tne zerns
of scores on both e2nning wethcds wra det:rmined by r~nel sia
of ve.irnoe; tnen the zeens of e~agh ..etuod were teatei for
simifionnoe by detersining t" values. sepnrerte rnrlyses
wore urde for frult earunined lawme .istely #nd thrge months
after ornninge ~lao, tue drtn froa bota Judging perlods were
poolel for enrlyssiz of v-rirncees It wos possivle to pool tae

dn»ta beoruse the fruilt jJjudges ercu tiwe w-g gonyer-vle, tue
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TABLE IV
PALATABILITY SCORES FOR COLD= *KD HOT-PACK CHERRI:S*

Peotor Freshly ernned After 3 months storage
Cold pack Hot peok Cold paok | Hot pack

Oolor 6.6 6.7 6.2 6.4
6.2 6.1 6.0 5e9
6.7 6«4 6.8 5.6
6.6 6.8 640 6.0
Average 6eb ek 6.0 640
Appearange 6.3 6e2 8.8 4.8
6.4 8.8 6.8 b.4
6ed [ ) .6 4.7
66 N Be6 8.6 4.7
Average 6e b 5.6 8.8 4.9
Texture of 573' 5.8 5.2 5.0
flesh 6.2 6.4 6.0 b5
602 5.8 505 ‘.’
6.2 6.1 5.8 4.8
Avereage 6.0 5.8 b+ 6 6.0
Texture of 5.8 6.8 5.4 5.2
skin 6.1 6ol 5.8 [
6.1 5.7 5.6 4.4
6.0 6.0 ' b.4 4.6
Avereage 6.0 5.6 506 4.9
Flavor of , 6.7 6.2 b+ 5.0
fruit 5.7 bBe 6 [ Y b2
5.9 b8 5.6 6.0
6.2 6.0 6.6 4.7
A'.rﬂg‘ b.9 B5.9 B.b 5.0
Plavor of 5.9 640 Be & 5.0
1“’.00 6.1 6ed 6.6 5.5
’ 5.7 Db 5k 4.9
6.3 6.1 5.9 4.9
Averege 6.0 6¢0 6.6 6.0
Cenersal B4 5.8 4.8 4.8
agoep tability 6.0 5.0 6.6 be2
5.7 5.0 5.4 4.1
6.0 6.6 5.3 4.6
Average 5.8 be4 be& 4.6

*Palatebility soores reanged from 1 to 7, seven being very
deairable #nd one being very undesirable.
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only difference being the stormgc fector. A s~mple entlysis
of verfiance mnde on thne pooled "genersl ecceptebility' data

is given in Table V.

TASLSES V

SAMaLid ANALYSTS CP VARIAHCE YOR ZCOL.D DAT* CN-
G NER"L ACCEFTABILITY CF COLD= AND HCT=PAC.LD CHERRIES

Source of Degrees of Sum of Heen sum Verianoce
veriange freedom susres 0of slueresg
Total 16 4 .00
Judging periods 1 1.40 1.40 11.82**
ilethods 1 1.07 1.07 8e63*
Judging periods 1l 0.03 «03
me tiods
Wwithin Judging 12 1.48 W1z
periocds end
me th ods
*w
Signifieente.

**Highly signifieent.

Teble VI 18 » summery of tue results of enslysis of vari-
ance on 8ll pelatsbility faotors. It i3 evident that differe
ence3 between the two methols were not sijuiiicnnt untii the

canned cherries h~d been kept several monthsh However, upon
exemination of Table IV it may be zeen that there was a slignht
di fference in favor of the sold~-prcked cherries in most polae
tebility factors on the freshly oe-nned fruit. These results
are similer to ones obteined by Griswold (194%4). In her study,

hovever, lzmedirtely efter cmnning, differences in all peala-

~
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tebility fectors in fruit ornned by the tv0 methods apperred

significant or hignly signifiec nt in favor of the ocold-prck

mathod.

TABLE VI

RI3ULTS OF ANALYSTIS OF VARI‘KCS OF 4 *LAT AUILITY SCORLS
CP COLD= AND HOT=rCilD CitiKRIES

Significent difference between methods
Faotor Freshly | After 3 Yooled dates | Judging
cenned | months storege|frox both periods
Judging pere
iods
Color no no no bk
Appes=rance no * s b
Texture of no * b b
flesh -
Texture of no no **
skin
Flavor of no * * b
fruis
Flavor of no no no b
Juloe
Generel eone no * * **
clusion

* Significent.
** Hignly signifioent.

After the oenned cherries were stored three months, dif-
ferences in the method of packing were refleocted in the cnmnges
thet occurred in the fruit. Judges socored the cold~-packed chere

ries signifiocently higher in appesrence, texture of flesh, fla-
vor of frult end general acceptebility.

When data from the two Judging periods were pooled there
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was a highly significnnt differerce Detween the two metanods
in all factors except flevor Pnd color. The flavor of the
fruit prpocessed by tne cold-psex wuctnod wrs Judged siynifi-
cantly better then thot of the hot-pcek method, but therse

wag no s8ignjfiennt difference in Judges' scores on flevor

of juioe. Judges scored the esygenrsnce of the Lot-prcked
cherries lower then the guld~pncked fruit becruse of tine
crushed, bdroken and souewirt mushy epjecrance. sue flesh

wrs Judged & little too soft and the skinm sli;htly surunken
end tough. nemsrxs on flavor were ebout tne s-ue for onerries
osnned by both wethods. ~After the storrge periovd sowe Jers

of fruit processed by erch metiucd h~d trken on the flsovor of
thie rubber rings, end Juice of enrcn pack was scored l.wer,
Judges felt $het, in general, the cold-psck met:od yielded a

more eocepteble product then that of the hot-pack method.



SULM ARY

Asgorbio rcld ooncentration 2nd pel~trebility of iLontmore
ongy cherries ornned by the cold- and hot~-peck methods were
studied. %the o-nned frult wns exermined after three months t¢o
determine any ohange with starage in these frsotors. iacorbio
rcid oontent was determined by the phenylhydrazine method, end
color was mer~3ured objectively by the iiunsell system #8 well
es subjectively by palstability scoress The pH end spparent
sugar concentration were me2sured, nnd the internsl teujpera-
ture of the fruilt during processing wes determined.

iaa mverege nsccrbia aeid acntent of the rew cuerries

was 7.7 ge s6r 100 graise. In the or-nned fruilt there was a

67 per cent lo33 in the r~scorblic roid of cherries prooessedil
by both methods. ~fter three montnsg there wes » total l.ss
of 70 per cent in the coid-yncked olerries end 74 per céht

in the not-pecked fruit. <These losses were not signifiorntly
different.

The eversge initi=l teuperatures of the cold~ #nd hot-
prek cherries were 101°PF, end lQloP. regyeotively. <+he ay=-
erago tempernture of the o0o0ld-prck cherries rt the end of
the 25 minute processing period wra 208°F, £#nd et the cnd
of the 5 minute processing seriod witnh the pot=-prck motacd
it wea 2050F, By the end of 10 mirutes proces.,ing the ¢old-
peck oherries hsd re~ched the finel iuternel tem, erature of

the hot-pnok fruit.
32
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The ecidity of the rew &nd processed cherries wes roout
the s~me, <he sverrge pH of the row ani hut=-packied cuerrics
wre 3.3, while thet of the gold~pnroked cuerries was Jeke JLtor
three months the g¢rnned cnerries, prcked by botn methods, hLied
an average pHd of 3«4+ From the drtr oan finrl internsl tesn er=-
etures and hydrogen-f;n ectivity for cuerries e nned by both
nethods, on might conclude thrt eitner genning method would pree
serve the products sotisfratorily.,

Tne epparent sugsar concentration of tune ernned fruit syrup
wea 21.5 per cent in the gold-pnciied cherries and 27.5 per cent
in the hot-prcked cherries. The sug-or concentretion of fruit
orrned b both methods eppyeared to rise about three per ocent
during storage.

Tiie aolor ehanged from & 95,5 red=-puwrple in the rew cher=
ries to £ b.2 rnd £.4 red in cold end hot-pmoked oterries re-
spectively. Tiere wn3 a large degreoese in intensity of color
with procesaling, the cold=pnrck cherries leosing a little ore
color (lower oiroan) then the Lot-pagk cierries. Jurin’ cme
ning, the cherriea bec~me liguter (Alyuer Lrillience nuamdcer)
with the hut-_peck cherrics veing the li;Lter of the t.o.

Tnree montna leter taere rpperreld to be no difference in the
color of cherries procezsed by the t70 metnods. «ith Bltorege
the red ocolor in ell the fruit bes~.e sligitly yellow (ine

ore=zc¢d hue), derker (decrensed uriilience), end less intonse

in color (decreszed curoann),
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The siguifioc~nt differcnce betvwcen tne two wetuodis ep~-

penred in the resualts of the palstebility scores. Jilthough
differences in method ued little efiect on the pnletebility
of the freshly @c~nned oherries, tne cold-pock frult soored
elizhtly tipgher then the hotegeck frult in s2luwost all fre-
tors. /fter storage of tne o-nned fruit, differe:ces between
methicds snowed up si;,nifiorntly. The cold~pmck mcthod pro-
duced cherrics which scored nigner in epypesrance, texture

of flesh end skin sni {lavor of iruit. The general conclue=
glon wrs thet caerrics cernacd by tie ccold~-jack uwethod were

wora ecocytable tusn tuose oanned by tae hot-.2cik wethod.
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Remgents used in sacgorbic ecid ennlysis:

(1) Zxtrectent-l:l mixture of § per cent metrplica=-
phorie seid and 10 per cent escetic rcide.

(2) Acid weshed norite.

(3) 2,4-dinitroyhenylhydiczine reagente Two grems of
2,4 dintropaenylnydiozire in 100 ml. of approximetely
9§ sulphurie acid (3 prrts water to 1 yert i SC4)e

(4) Thbiourea solution-1l0 yrrmgs thiouren in 130 wle. of
50 per cent (by voluuwe) 2lueocus ethyl slcohole.

(5) Sulphurie ecid = 95.5 per cent.

TA3Lg VIX

DATA ON 2S5C0OKRBIC 2CID ARALYSIS CF CHoxiIss CLLHZD
T{IZ TIIRD DAY

*»
Sample Agcorbiec 2¢id content
Row Freshly esnned Stored 3% monthe
cld peok ot prek Cold pe=ok | ilot peck
rige 0ge nge B
1 9.38 Lec0 4. 53 1.06 3 .00
9462 2491 2492 1.30 <e40
8.11 2.3 2457 .04 %40
4 8.55 387 392 «e90 342
699 352 3411 257 Bez3™¥
Le8H hashatadnd S«08 Seb4 Beic0
3 84320 4.56 4.94 :50«'50 Sec
701 372 377 <e 84 .83
7 03 356 372 3600 £ ei4

*Baaed on 100 grrms of the rew cherries.

**Calouletion from one resding es second re-ding omitted
because of oherring; £11 other figures rre the meen of
two readingse.
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Ferculn used 1In orlosld~tin. orillirnce in color cf cuersiea:
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brillirnce vt secound 11350
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