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PACTORS CAUSING SHRINEACE OF BRINED CHERRIES
INPRODUCTION

A Pew yours ago mearly all ¢f the bwined cherries
packsd for manufactuye in the United Stated $nto mavaschinow
type chorries were imported {rom Prance ahd Italy. Now the
induptry has developed in this countyy under the protection
of 8 barte? wnbil only & very small porcentage ig imported.
The .:;mrthweaﬁem stabes, Oregon, Washington, and Idgho,
packed only minetoen hundred and W«anw»ﬁ% {1928) barrols
of brimed chorries in 1925, and sevenbty=oight thousand twe
nundred {78,200) barrels im 1838, |

The industyry has been vory veluable in the Narthwest
as an outlet fop the surplus chorry erops most of the chorw
ries being shipped to the castern part of the United Stetes
for the production of maraschino-type chorriéd.

In the practice of %‘.:mm‘ng ehem“i@% the brine is
composed of sulfupr dioxide and hydrated lime (CaloB)s) oz
whibing (Ga@%h The swlfuwr dloxide is used to prosorve
the chorries and to bleach their natural color to & uniform

straw color, while hydrated lime or vhiting is used to
harden the tissue and provent cpracking of the chervricss
The procedure usually invelves £illing approximately two

| hundrod and fopdy pounds of the fresh frult into fifty-two
gallon, paraffin-lined, fir barrvels, then covering the
frudt with a solution contalning about one and one-fourth
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por cont pulfup dioxide and approsimately threo-Tourths of

one per cent of hydrated lime oy whiting. After the barrels
are filled and closod, they are stored for at lesst thirty
days before the cherries are gtemmod and pitted. During
the first fow days of storage, the barrels arg rolled cach
day to insuré a uvniform bleaching.

Aceording to Bullis and Wiegand (1), ono packer
found that diffusion and shrinkago losses on throo hundreds
pound somples of Royal Anm chorkigs in bloach solution ave
ovaged oight and one-fourth peyr cond in 1950. Stomming and
yﬁ.%ing aveoraged a furthor logs of twolve pey cent. Those
cherriod, after pitting and rebarreling in dilubed sodium
chloride brine, showod & further shrinkage of four and Onew
fourth per cent botween the time of redarreling and time of
reocelpt 4in Wew York City {sim bo eight weeks)s It i with
the last logs by chyinkage that ¢his report is mostly cone
- gorneds Lossesn ap high ap twonty«Live por cent have been
reported duving such shipments It 48 probable, however,
that such lossos are oxtreme, This thesis records g number
o0f experimonts, the objeet of which was to detormine vhat
spocific factors cauvse shrinkage of chovwyies and Yo what
extont it ocourss In all the experiments, the amount of
shrinkage wes determined dy the lose ip drained weoighb,



THE METHOD OF APPROACH 70 THE PROBLEN

It vas doclidod that the folloving factors might have
ained voight of the brined chorriesy

L« The qualiby of frull and it condition.

1T, The rable of tho vwelght of cherrice bo the
voight of brine covering the choriled.

1i%. The composition of the bdrine covering the
chorrioss

an offect on the dw

&+ The concontration 6f the hardoning agent
ugedy

By The motal Jon wesponsible for the hardone
ing offoct,

Ce The coneontration of sulfur dioxide.

Dy The pH of the bring,

B, The viscoaity of tho brino,

IV, The tomporature ot which tho bayrels of chore
ries wore gtored op transported and the temporaturc of the
cherries at the time tho drsinocd weight was Galron.

Vs The length of tho storage pevied and the length
of time tho choprics were in trapsit.

Vi, The roughnesg of handling of the barrels of
chorries.

VIZ. The method of ¢aking the dralned weight.




GRNERAL PROCEDURE FOR MAXING WRIGHINGS

Jors. The cherries wore welphoed into glass-topped

twomquart jars, the weight of oach jar Leing subtracted
from tho. woight of ¢the cherries end jawr, Standardized
brine from o lavge containey was odded unbil the javrs wvere
full, and the jar rubbers and glass 1148 were sealed on.
Aftoy kooping the jars 4% room tempewvaturs (aldways vaken ap
& basis) for Mo days, the jars wore opoéncd, inverted on a
seroon having four moshos o the inch, end elloved to drain
for five minutes, as shovn in Plabe X. ALl jers were viped
clean and dry bofore welghing. After ueighing and resoad-
ing the jars werc incubated at the given temperature (Plate
Ir}s A povied of ten dayy was ellovwed Loy imeubationy then
the jare vere romoved, wiped ¢lean and dry, and reweighed.
The ehange in wolght in cach instanes vas nobed, end it wag
atvided by the initial wolght of cherries té obtain tho per
cént ehangd. ‘

Barrels, The cherries were filled iute five-gallom,
poraffin-1ined, fir berrels. Standardized brime from &
Jarge combainer was sdded unbtil the barrels wewe full,

Afver the sealed barrels were allowed to stand ab sinty-
five degrees Fahreubely for ong we\@k; am wowe opened and
welshed. Welghing consisbed in duuping the ontire contents
of cach barpel into & wicker bamboo basket, which weas
blaced over a fifty~tvo gallon barrel for cetehing tho
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Plate I. Obtaining the Drained
Weight of Two-Quart Jars



Plate II. Constant Temperature
Incubation



Plate III. Draining the
Five~Gallon Barrels

10
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brines (Plabto B) After four minuwtes and £ifVy seconds,

the baglots werd tipped Lo alloy the brins to dpsin fron
tho bobiom 6f the besket for bon seconds, This uede the
total dvaining time five minvied, When drained, the chepw
ples Werd -amp@a Prom the viekes baslet {uto o fared conw
tainor and weighod 6 ons+elghbh pound on & scalo. Thig
woight wes yeoorded &g the originsl oy bagic wolghe, and
the chorriss wore yeploced in the barrels, the brine pouged
vack, and thos bervels réseeleds Thon $ho Barrols woye ine
cubabed ot constant temporatures for ten dayus After the
ten Gays! lucubabion, the cherries were roveighed as dow
seribied above. |

APPARATUS AND PROCEDURE FPOR MAKING CHEMICAL T¥STS ON BRINE

The F ves taken with & Coleman model B4 pif mebay
(zlase clettrode)s |
12ds vas talon with o Zelss refractos

Per conlb 8¢

Relabive viseosity was debormined with an Ostveld
vﬁ_s@wm@mm | '

Par cont sulfur dioxide wos detefulned according to
tho method used by Bullis end Uiegend (1)s
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%+ DFFECT OF QUALITY AND COMDITION OF THE FRUIT
O THE SHRINKAGE OF CHERRIES
Varioty. Due to the lack of availebility, very
1ittle fas done ¢ determine the shrinkage# in d&fforent

varietiss of chorries, Since Royal Amn (Napoleon) 48 the
most imporvant veriety used for brining in the Northwest,
it has been used almost oxclusively &8 the Yasis for this
worlts. B fou tosis wors tried on Jomes! Seedilings, howevesr,
and tho results are shown in Table 1, A8 o comparison,
Table @ is coneidered hopve to indicate that Roysl Anp cheve
ries are probably affscted more by @ change in temperatuxe
than the Jones' Seedlingss. It io difficull to obteln oyw
actly comparablo conditions with two different varieties,
and definlte comclusions are hard to obtein wnless the ave
orage is talken from & great meny tosts over & period of
soveral years, and from a large varieby of growing condie
£l.009 ¢

Groving Conditions and Maturity. Hach geason is
m.ffazxz@m, and the gltitude, soil, temperature, precipita-
tion, end other climatic varistions sffect the composition
of c¢herries. Cherries may conbain more or loss sugay anﬁ
 ather constituents of the colls thab would affect theip
shrinkine or swelling in & brine golution. Aleo, as &

cheorry matures ite cells loosen, sterch changes to suger,

Fohrininge 1 defined 1n Ghis thesls a5 tho loas i reined
Uelsht «
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and the changed composition effetts the amount of shrinking
anft swelling ¢that the fruit will undergo. To debermine

this effect conclusively, hovever, vwould nocesaitate much
study and probably soveral yeevs of exporimentations
Th@.%féaﬁm®ﬂ$‘

that the cherries receive before being p&ace@ in the brimd
w11 affoct the shrinlkage or swelling that tho chorries
might underge wndop corbain conditions. Tabley 3 and 4
show that thers 18 a difference between the shrinlking of
pitted and pon-pittod chorrics, the greatost change being
noted with pitied cherries. Since commercial practice is
usually concormod with pitited diorrics, they have been the

subjeet of most comncern in this wozk,

@a‘f@&@ IL. Bffoct of Wzm«m‘rzv and Condition on smmmz@g@

1 mubed e s g"? Y

28 Stommed 166 . 1,9 (= 148)
34 Unatemnned 160 o 046 io BB}
83 Unstoemued 100 - 341 (= 048)
4 Unstenmod 32 £ 840 .
48 Ungtemmed 88 £ 86 (£ 2430

c@mmm conditi@ms

Joncs’ Seodlings ch@:@r&@sg 1000 gromo.
Suvlfur dlonide, 1.45 por comb. |
Ortginad ‘&empezf@tm% 675 dpgroos Fehrenheit
Longbh of Storepe, 10 days.
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'.i.‘able 2. Bffect ef' Vax-iew and wn&ieﬂ.on on s}«,mimage

camimcm . Temgerawre o
‘ D@gm@g f"o

smnanwe  Yngtonmed 100

w«m-mwﬂnsbemea o Bl

| FesBs $ogd)

Constant conditionss:
Same except Royal Ann chorries

Toble 3. Differonce in Shrinkage of Pitted and Unpitbted
Cheorrics as Effeccted by Tomperature

Data in teble roprosents the por-cend chang

drainod wolght of different barrele imubaﬁe& -
at theo different mmpwatuma.

Ho.  130° 7. 300° 7. 90°rF. 70 F. G8° F.'
Pihted == oB.52 ® €488 = 2,07 » 1,08 0,00 # 1.00
Unpittod - «By88 w 2,17 - 2,17 0,00 0,00 # 1.00

Conntant conditionss
Royal aAnu cherries, 25 pounds
Sulfur QZoxide, 0:32 per cent
Origingl temporature, 57 degrecs Pahronhelt
Length of storage, 10 days
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Table 4« mfx‘emnce in shrinkage of Pitved, Unpﬂwam
‘ and Ynstonmed Cheorries

wo. comxta.on smm:age‘_ Average 3mmmgo

Por comt

g '& i ot 248 o e 4 o 5 Un 3, t}@ ‘ 1 b

OO s mimer f}ngi%‘ﬁeﬁ 2,50 {3&30)
%A e S ﬁm@mﬂ&@ﬂ 1;@9 4 ok
BB  wmewsewsw Tnstommed 35300 (1.29)

Constant conditionas
Royal Ann cmz*i‘ia-ég 1000 grams
Sulfur dtoxide, L.45 per com
Original temperature, 674 degrecs Fahvonheit
Storage temperature; 100 é@f éré Pahvenhpit
- Length of storege, 10 days

13, THE LYFEOT OF THE RATIO OF THE WEICHT OF CHERRIES T0
THE WEIG&T o mm@ ON THR smmcm OF CBERRIES
When Qhé.ﬁﬁi@@ are packed into s barrel they s@m to
the bottem, since they are hoavier than the brine. Weight-
od by the cherrics above them, the cherries bolow tho top
layer arc pressed togother and part of the cell sep and
some of the absorbved brine that they oconbtain is pressed
frem theme The exudation of this small amount of coll sap
and bprine from the fmﬁ;’c is proportional to the pressure
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sxerted from above. This proasure ipcrsases as the depth

increases below the surface layer of chorries. Therofors,
whon mors chorries are filled into a ovontainey m greater
percontage of chervies is affected by the woight 6f chowe
rics asbovo, and the bottom layer of chorries in & heavily
f11led container 48 prossed to thoe greatest oxtents That
this 48 true is illustyated by Table & anvd figure 1.

Referring to figure 1, a change of the x'ai‘:m of
chorrios $o bring fyon throcwtenths $6 sovenstenths varied
the slorinkege of the cherrics from ebout one and threee
fourths %0 six per cemt under tho conditions indlcated.
Such an extrome veriation in commoreisl practice, however,
would be impracticals In commercial practice, chorrics are
forty-five to fifty-eight per cent of the contonts of §
barrel, the balanco being brino, This variedion would have
an effett ropresenting one and ninestonths to four and
- minestenths, op bthyes per cent, according to figure 1,

" The tmalirsealo experiments were furthor corroboyw
ated by an expoviment using five-gallon barrole as containw
ors. In this exporiment, the Yarrols wers hold ab Aiffor-
ent temporatuross but the dats obteinsd, vhich is ghowm in
Table &, were insufficlient to dotewuine whothey the effeoct
of varying the £ill is more pronounced st a higher or at a
Yower tomporature,
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Table 6. Bffest on Shrinkage of Verying the FLlX
Consbant conditionsy ,
Royal anp cherrioes, 1000 grams, pitted
Sulfur aloxide, 1.45 per cent
PH; 1456
Origingl tomporature, 6¥ degrees Fakh

gaﬂhﬂiﬁ
Storage %@mpewaﬁure,<mﬁa degreos Pahronheld

Longth of storage, 10 deys

S Welght Folght Total Chore Shvirk. Shrimke Avorage
Hoo Ch@f&iea Brino waig?t pies . .8ge .. soge  Shridlk,

per perv
244 1360 620 1980 677 9
24B 1300 620 1920 67.7 U8 6,00
254 1200 W30 2080 62.2 61 5,08
255 1200 730 1930 62.2 65 6.4l
Bes 1100 835 1935 56,8 53 4,82
g68 1100 838 1985 56,8 @ BB 4,82
274 1000 980 1960  Bl.0 88 5480
27 2000 960 1960 51,0 82 3,20
284 900 1080 1980  45.6 17  1.89
268 900 1080 1980 45,4 18 2,00
294 700 Qﬁﬁ@ 2030 5448 4 057
293”.‘A ?9o“ | &310h‘ 2010 348 3@, .;“éa

(6408)
(5+24)
'( .82}
{5+50)
(1.94)

(2,00)

Pa@ cent in'brine. Th@ brina cane frem the barrels 1n
which the ¢herrics had beon vieached,
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Pable 6. Effect on Shrinkage of Varying the Fill

Data in the %able represent the por cent
change in drainod wolghb.

B e e o ot it + Syt ..,...,_-,,.:4.. ».,...,.. _.._._.._'...‘.s-..;.:._...._ patrarvocatatiasions bunatnabiciniond “._-.-............-._..- g .._~:......... e

uo%._ 100%. 90° Bs 72° ®. 68° 7. $3' P

pitbed
‘w . g

%0 amﬁ TOeT.50  #8.67 w4438 w271 0,85 42,73
25 3b9s w8452 wdy8F 2,17 w109  #0.00 #1090

80 K’;ba#% »@ 7 «5485 *‘3955 w2¢50  «0.48 )‘1&6'7
23 ﬂbﬁa , #5483 =BT #2,17 Q0400 0.00 3‘1099 ‘

155'9 pound va?mas. Are BVOrREOS.

Gongtant cond tiongs |
Royal Ann cherrics f£illed inte S-gallon, parafﬁn»
Bined fir barrels
Bulfur dloxide, 1.10 per cent
PHy 3448 |
@rﬁ;@m’& bemperature, 60 degroes Pahronholy
Leungth of stopage, 10 daye
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TIZT, THR EFFECT THAT THE COMPOSITION OF THE BRINE
HAS OF THE SHRINKAGE OF CHERRIES

To detormine te vhat omtont the concentration of the hardeme
ing agent uwsed has an offect on the ‘ﬁm&,@l&&g@ of cherrios,
o solution of sulfur dioride and water wés. proparvod. Vapw
fous amounts of celeimm carbonate weve added o aliqued
portions for wse on difforent sauples of cherviess Tho
rosulds of the exporiment are shovm in Table 7 and figure
2. Prom those rosulis, it has beon concluded that the ade
dition of calelum carbonate promctos the shrinkhge of chors
ries %0 a pronounced dogrec. In flgwo B, 1% is noted theb
- changing the concontrabion of calcivm caﬁb@mﬁé in the
brins from three-tenths per cent Lo one and twostenths per
cent fincreeged the per cont sheinkese approzimotely three
poy combs The per conl calciuvn carbonute wsed In ComuOPs
¢ial practice 18 uwiuvally aﬁzapmwmatezy those-Tourths of oue
poy cont, which, amméaﬁmg to figure By cauvsod a shrinkage
of two ani ong~tenth por cent when the temperature was
rafged from sixbty-~Live to one ﬁmﬁm& dogrees Fahpernhelt.
Rewuged brine, vhich containg in solution part of the con~
stituents of the original chepries, ususlly causes a chrink
age wder stmiler conditions of about four and ninewtenths
por cent. This observation indicates that the cherwy
solutes That are exuded inte tho brine causs an increased
shrinkesge.
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Teble ¥, Bffect on Skhrinksge of Varying the Amount
of Whﬂﬁing in thoe Brine

*éaéﬁg "Uy'Shrimk@gea 'jﬁhrimka@aﬁw” 'Avera~éwwv

61
684
628
638
G4A
648
@54
668
864

hinid

614

ror eent 0 pgrams WWcmM:mv&mﬁm%mj

wawns  $,8 A4 4400
Rt S ¥Y 40 5464
woswe 1,0 36 5427
e 40 5&6@
w009 5} 2491
——r 040 55 3418
m——— 08 21 il
e 0,8 25 287
B I T 20 1,82
wamow 048 18 1436
wnoes 0,8 & . 100

{5e48)

(504)

{2486)

(1.59)

{0.91)

Congtant condivionss

Royal ann choyries, 1000 grams, pittod
Bring, 740 groms

Sulfur dloxide, 1446 por cent

original tompovaturs, 66 dezreses Pahronholy
Storage temperatwe, 100 dogrees Fahvenholit
Length of storage, 10 days
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B. The effect of the motal ion used in |
The pature of the solubses in the brine hwe an effedst on
tho amount of shrinkase thet deeurs in the cherriocs,
Tebie 8 indicates that sodium ehloride probably inhibits
ghrinkage, Calcium and sodlum fons are antagonistic toward
cach other. According to Miller, et al (4), sodium tons
tond to detieasd the psetméami@;ity;.. Miller also gives data
that indicate that plas

nolysis, or sipinking, ocours ¢o a
greatey exbenl *é:‘f'nm & very small amount of caleium 98l eue
iote in the prosomco of sodiunr £l thon when caleiwwm sell
alone ig present, This vork may Ye an ¢xplanation of the
observance of the smaller shrinkage that occuryed whon no
odl v chloride was added to the brine, (Table 8) Alse,
36 would meke it ALFLRcvlt to stabe definitely 1f any sig-
nificancs can be Attachsd to the observation of an optimum
ghrinkese ab @ sodiuvn ohlovide concentration of axa}z:mzimgxtéw
1y 2.5 pey cent. The chersies that wore used in the test
weye dvained bub not lesched from calelum salb bofore the
sodiun salt was added o thems It 18 more probable that
sodiun salt had en inhibiting offect toward chrinkage et
any concentration, but vhat the residvs

. caleina opposed
that effoct at the smalier concentrations,.

Paking cherries from o brine conbaining caleium ions,
however, and placling them in & brine containing sodium ions
appears 6 be fmpracticel, sincs all of the samples treuted
with sodiun chlopride instead of lime wore discolored badly
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vhen $houbated ot oho hundred dogroes Fahrotbeit. Notwithe
stonding, the effect of using sodium seld in lieu of cale
cium salt, in the brine gurrounding the chorries, bhas an
interesting offect that night be of significamece Loy fubure

works

Tablo 8+ Effoct on Shrinkage of Varying Brino
Goncontrations uweing Sodius Chloride

s 1.5 @ 4,18 (4013)
m 0475 25 2487 . seh
758 o,% 23 2,09 ({2.18)

Constant conditionss
 Royai Ann chorries, 1100 grams, éfaémﬁ
Sulfur dloxide; 1«45 per cent
Original Gemperatw e, 654 degvoes Fahronbelt
Storage temporature, 100 degrees Pabrenheit
Length of storage, 10 days
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4 change in permeability sppears to have an offect

on the amount of shrinkage that the cheyrios underge inm tho
brine, but to foretell what the offect would be and iwv vhal
dirostion it would go brings up 2 very complicated provlems

In the first place, there L& reason to believe that the
bargh action of sulfur Aléxide end caleiwmeacid«sulfite on
the ecells of the choprios would degtrey thelp semipeimeaw
bility by malting them complotely pexmosbles From & conaids
eraticn of the voselts of this empeplment, however, and the
oxporinents folloving that involve changing the concondras
tion of the bring constibuents, it would dppoar thot all of
the semiperueable pature of the cherry ¢ells is not dootzoyp
&8s Tho problem of determining the @zﬁ%@fa of changed porne
etbility wouvld also invelve @ considesation of the molosuw
lar or Gonic comsbituinte within the cells of the cheyries,
the ability of the moleculay of iontc consbitucnbe o pass
tiwongh the cell oytoplesm, end the c@ﬁee’mm%m of the

various constifuenta. In addition, the problem would ine
volve & considerabion of the concontration and penotrabile
ity of the molecules and fons in the brinc.

if chrinkage can De atiributed to epuotic astion,
sodium Long must be ablo bo pewstrate the cell meubrans,
thereas caledvm lons mush f@@ wivhheld or ponoirste mors
plowlys 1€ i3 well %o point ouk im this comiection that
the amouwnt of csuotic action may de greatly influsnced by
the digference in rate of ponstrabilisy of particlcs (wele
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osular, donis, or colleidel) through a membranes Theeretis
cally, of course, such an osmobic action would tond to vens
ish &€ the particles @re all actually penetrable and axe
eventually able to got through the mewbrens. Practically,
however, such an osmotic aetion is very comuon and signifi«
cant, .

Whatevor the ¢Cfect of sodium 4n the brine mey be,
uvhether 1t fncresses the permeability in order that mors
moleculos oy ions can pass through the mewbrane or whether
it is able to pass through while caleiwm is withleld, the
shrinkege of cherries is less in & sodivm chloride brine
than 1n & calcius hydrozide brins.

ides The concontration of sulfur dioxide in the brins
proved o bo & very important factor &ffeafsing the shriinke
age of cherricss To sbudy its offect, strained, re-used
brinc was separated into ole ven containorg and sulfuz aloxw
ids was bubbled through the brine in the containers Loy

- gifforent lomgths of time, BSamples of the differént s0Tum
tions wore thenm titrated with fodine to determine tho pew
eent sulfur dioxide thot each contained: The various cone
contrations of bFine were then used to £ill jars containing

Weighod semplos of cherpies, the jars sealed, and Incubated
at one hundred degreos Fehrenheits Roweighing in ten days
showed the effect of per cent sulfur dioxide as indicated

by Table 9 end figwre 5. A shovm in figure 3, changing
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Tabie 9¢ Effect on Shrinkags of Verying the Sulfur
Dioxide Content in Brino

85 2443 1,52 50 B4
86 Ludd 1455

87 0492 1400
88 0,67 2.8
89 0445 856
90 028 5436
o1 08 4404

247
240
040
0.3

B O ggg

Gonstant condl MQMS |
Royal Ann cherrdes, 1000 grams, pilted
Brivne contained 6.5 pounds hydrabved iimoe per 100
- godlony of wabey
originel vemperature, T2 dogrocs Pahrenheid
Storage (ompevature, 100 degrees Fahrenbeid
Longth of stovage, 10 days
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| 2
the concentration of sulfur dloxide fyrom one~tenth te five
per cont cauvsed an incroased shrinkage from Zero to six por

conty but incpeasing the sulfur dloxide conpontration sbove

five por cent had very little offeet on shrinkages Iu com-
mwreial pmim; the por ¢conbt sulfuy di @&i@s 18 quite varie
ables For fnstanco, one barvel that was opened £or this
wark containsd one and twenbty-two-hundredthse por cent
{1.227) sulfur diosides Another contained ons end onse
tenth pox cent (1.10%73 and fwo obhers contained thirtj.
eight«hundredthe per cent (0.98%): Piguwre 3 chows that the
;prab'abm diffevence in shmnkage caused by different cons

heated fzjm soventy=two to one hundred dogress Fahronholt
varied approximately two and one~hali per cents

The readiness with which chorrios shrisk in & cone
eentx-ated sulfupr dioxideo golution seens W prove that either
the incressed total concéntration of the solution surrounds
ing the cherries or the incroased hydrogen jon concenbras
tion is responsible for the imeronsed shrinkago. fithey
the film of solution adhoring to the cherrics hms been row
ducsd by the hydrogen long or the incressed total s@ﬁiﬁa of
the solution has caused an incrveased plasmolysis of the |
chorry cellgs In the opinion of the writer, usm@ie offect
causing plasmolysis 29 the movs logleal conclusion, To
hold the pH constant and vary the per cent sulfuy dioxide
was impossible in thig emperiment. Increasing the sulfup
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nine per cont varied the pH from four (4.0} t¢ nino-tonths
(0s9) s

, Ds The pH of the brims. Due to the buffer ection
of caleimm bisulfite and sulfur dioxido; the addition of
stvong acids and allelis has little effect on the pH of a
solution, WUiegand, Norton, and Pentzer (5) studied the
offoct of pE on the cyacking of che-a?mea during the bloachw

fag procega. They found thet inoveasing gy decrsasing the
hydrogon don concontration from & pA of sppromimatoly two
{8+) would incyromse the crachking of the chowvricn. After
the choyry tissue has beon bardemed im the brins, hovever,
the chorrics ayo very resistant o cracking. Since crachk-
1ng would bo expested to bo duo b0 conditions that are the
rovorse of thoso that woudd normelly causo shrinkage, it
follows that more shrinkage might Yo ezpoeted to eecw at

a pH of two than ab any other pH valucs

& solubion contalining one and twenty-five-bundredthe
por cont (1+287) sulfur diogmide and six and oneshplf pounds
of hydvated lime was ueed a5 o besis for cuperiunents to doe
tornine the offect of pH on tho ghvinkage of cherriss,s To
portions of this solutlon various amounts of fivesnormgl
bydrochloric acid and & ve-norsal sodium hydronide wers
addeds These brines were added t¢ separate semples of chow
ricg and brine which had beon held ot sizby-soven and one
hundrod degrees Fehronheit, respectively, for ten days, and
veicheds Affor the treabed brines had beon added, the
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Table 10, Bffect on Shrinkage of Varying ﬁhe 2)3
With Neo® and HeL

1014 8% 1,202 30 ce HCL 1,99 0.0
1018 &7 1.202 m c6 HCL 1.99 040
2028 . 67 143174 B oc HOL 2418 0.2
3028 6% 1,164 fs ce HCY 2,17 [
1088 6% 1,168 25 co zm 3.2& Osd
1044 67 1,168 control 8\»28' 040
1048 Xi 1.178 control  2.88 LB
1054 67 1.372 5 e¢ NaOH 2.65 2.0
1058 %@? 3»11W3 S ¢ N@@ﬁ Q .6@ 3-0«1
1088 &7 1.104 10 co HaoH 271 243
mga 67 1+190 10 co WaOH 2471 143
100 1+164 5 o0 HCY 5416 0sd

108 160 1,170 «:amml Be28 040
100 100 1.178 T X@a@ﬁ 3&5@ a3

Constant conditiongs
fioyal Ann chewries, 1000 gpauns, pitted
Brine, 960 grams |
Sulfur diozide, 0,87 per conk .

Longth of storage, 10 days
Yiscosity of wator vaken as 1.00 as 70° 7.
Nao® and ACL, Senormal

samplea were incubabed at the origingl bempsroture fop ane
other ton days and reweighed. The mesulis are shovn 4in

Table 10, Although those z*eauim are insufficient 4in nwmw
bor to give conelusive ovidense, they indicate that hydroe
. chloric acid probebly has very 1little offect on shrimlage,
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vheroasy sodivm hydvoxide incronsos shrinkage siightlys

According to Hiller (4), sodivm hydronids inevoages permoas
bility vhile hydeochloxic acid produces a vapid docvease
followed By & rapid incveasss The resulbs vrecorded in -
Table 16 show that 4% fo provably net sdvantageous te add
hydrochloris acid or sodivm hydroxids to the solue
tion surrounding the cherries for the puvpose of proventing

shrinkege, sinee no fohibiting offect was produced by altore
ing tho pi.

B The viscosity of tho brine. Judged from an uow
controllod proliminary eaperimont, 4% was bolioved that the
addition of o viseous substance, or one that vould inercase
the viscosity of the solublonp would provent shrinkage by
incronsing the emount of solution that vovld adhore to the
outside of the chorries. Uhon a conbrolicd experiment vas
made , h@m@m the belief was not subsbantiated. Soveral
samples wera held atb s.mtwsmm and at one hundred degreos.
Pahronhindt for ten days, ond the drednsd welght was btakten,
After adding glycorine dnd gugsz m various amomta to the
brine, those gamples were replaced at the original incubate
ing tempovature for anether ton days. The drained welght
wos again taken, and the results are chown in Table 11,

A13 that can Yo ascortained from theso vosults 4s that the
eddition of eithey sugar or glycorine doss nod prevent
ghrinkoso .
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Tubio 1%, Effoct on Shvinkage of Varying
the Viscopity of the Brinme

Bop cont

5400 10 oo glycorine 1.8
2,87 10 ce g‘%w@mm 1.0

2475 contivol Ol

408 30 c& glycorine 0.6
Be02 10 c¢c glycorine 0.9

1158 i00
13144 100 G.04 sonsrol 0.9

1148 100 ?ﬁa&”?@ BelS contyod 040
Conatgnt conditiongs
Royad ann chorries, 1000 grams, pibted
Brine, 960 gramo, from ctumeicial barrel

Sulfur diorides 0858 per cont
Viscosity of -‘xzalw'@-m taken as 1400 a8 70° B,
_Length of gtorage, 10 days

3184 190
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Table 18, Effech ob Shrinkess of Varying
the Viscosity @f tm vama

Ho, Temperatuve pA W-scbs.iw Irontmont $%mm$a@e
Dogroop ¥ |

118a &% 2446 1,804
1358 &7 2425 1,800

1364 &% 248 la 218 grfii s Y b 0uw6
1168 67 2452 .826 wme sugar 6.

ii7s 67 2482  1.16¢ 28 gromy SUERD o‘g
1398 67 éi%%a@% }..1% 25 gyams sugar  O0W.é

Jxea 8% 2466  1.380 10 grems sugay L.l
388 67 201 14158 40 grame sugar  Oad
1204 87 2278 14048 conbrol 0l
1208 6% 278 4.+348 GONEXOL 048

igla 200 8400  LE35 50 grams gugay L@
3238 100 3:@6- 14200 60 grams sugoer 1.5

3288 300 8408 14200 88 gwamy sugay 0.8
1228 300 Se08 Mm 25 grons @ug@r 1.3

1238 100 323 3&1‘5‘?@ 6@3&?2’01 900

i susaP 200
sugar 33

Constant condibiongy
Boyal Ann choriles, 1000 groms, pitted
Bring, 960 gmma_-g from comacrelal barwvol
Sulfuy ﬁﬁo&am@ 0466 poy conl
Tiscosity of watew taken as 3.00 at 70° v,
Lengih of otorage 10 days




I, THE SPPICT THAY STORACE-TENPERATURE AND DRAINING ”
TENPERATURE HAS OF THD SHRINAAGE OF CHEBRRIES
secording to HSiler {4), 1% boo boon Found that the

pormeability of cortalm plant Biosuws ivereases with an -
crongs in bemporature up to owe hundred and olght degress
Penrenheit, the higieat temperature iavestigoteds The wate
g oF ouelling of tissue in suy porticular solues
tiom would Ye m@mﬁ@d s therafors, o lntroase wnlegy ﬁfh@

would bekw. Gonsidering thot o sendpormondle mombraty Sope
arpbkes the bpine Mﬂ the cell pep, o change in the mmaau
DIlity of the membrans toward Who golveris of oithoy the
2old gap o the brive vould affeot She shrinkaps. Whethor
or aob this is Lxve of @h@z@ﬁ@@ in brine bay not Doeh proveds

Anothey hypothssis mwt be that o tompovery coggulation or
chonge oscups Wibin the colls of the chorry Whon 4% 4¢
heeted o o highey Lemperatuvo, and this roduces the oge
mobic pressure value of ¢he coll sops Buch o goll gay
phegsure peduction might ¢auvge an tncressed flow of vabey
out of the collds Tomperature wlse uffects tho thickuess
of the film of solublen that adheres to the chervies, and
higher bemperatwres of dwoindng would naturally cause a doe
crease in drefned woights I will bo epparenty howover,
frem $he rosulie of oxpevimont ¥ that thore i¢ somé offech
other thap the ¢mperaturs of droining ¢he chorricss Wo
givect mothed wes devoloped to study the offest of draining

venporature on shrinkage.



Weatever the cumne, temporabture hat a pronsunced gg‘w
foct on the shrinkage of cherrles. Several esperlionts
vere perfovmed and the rosvlbs ame indioated in Yables 15,
14, 15, 16, 17, 18, and 19, and in figuest 4 and 6.

Six cdfforont barrels contoaining thirty powds of
non=pidttod chervics wore drained at Lifty-seven degrees
Pahronheit. After mstuming the dierrios %o the bavrsln,

hatod at vavious temperaburss between thirtye

wndeed dogeses Fahvenhelts ALter ton days the
drained woight vay teken egain. Tho choprics Vkat nad been
raiged in vemperalture showsd g 1losg 1n drafned weight, while
the chorries that hod boen lowered in temporaturs hod ofe
focted @ gaine Ap shoun in Table 13, the resuvlts Lndicated
that the drained welght hod boen effected through a range
of more than .@.&gm por cent by changing thoe stovage tompops
aturee Table 34 showy the results of & similar experimnent.
using twenty~threo pounds of chorrios in each barrels -
Ghanging Yhe temperature affected the dveined wolght of
these gemples in & similar mamnery bub Yo o losser outent.

In Table 15, the change in dveined welght Lo shown
for a fifbg-tio-gallon bavrel that vas subjectsd to verlouws
storage temperaburcd. The rosulis indlcabe that a criticnd
tomperature was reached somevhere bebueen ong huindrsd and
ene hundred and ¢l ghiy-two dogkees Pahvenholt, whore the
shrinkage of chervrios becomo somgwhat pormensnd, since it
was found that tho cheprries did not regein the loss in



37
Pamporabure

Table 13+ EfLfect on Shrinkage of Varyd

Constant conditionss
Rogel Ann oherrles, 5O poun
Samo fndtiel ve-usod brins for all barrels
enhedt

Origingl tempsyature, 57 degroes Pah
Length of storage, 10 daye

@@b&@‘ié@ Bffoet on Shrinkage of Varying Pemperabturse

- 34 110 ~ 8443 10.8 3.80 Q.50
42 io0 - 2,17 1042 5448 0,80
143 20 = 247 1042 Sef8  0.,3%
144 72 0+00 1045 34408 02352
148 65 0400 10.5 8447 0,82
148 52 £ 1.09 10.2 8o @.53

Constant conditionsy
Samo ap above, oxcopt 83 pounds were used instead of
30 pounds
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@@M@ 15, Effec.t oL Shmm&age of Vax‘yim @empex*a%xe

Degproeg Pex cone ‘ Pemcemh P@r @@ﬂﬁ
153 - 30 405 Bed9 0430 - Q,,&Q -
152 100 10.2 S Be48 0,53 ~ 44,89
156 20 10,8 Ba08 051 o« 217
154 72 1040 BedS 052 = 1,09
- 188 65 3040 Sat¥ 0,38 0.00
zﬁa 88 30.2 Bed7 0488 #2109

C:éns%fma @omdmﬁ@ma
| Royal Amn chorpiss, 23 pounds, pi%ed
Same rowused beine for all barrels
Original temporgbure, 57 dogrecs Fahronheld

Tablo 25.6-'. Effoct on uh:vinicage os‘ Vawmg Temperatur@

Y £ 109
15/50/%8  uee (mm at 805.0 - 9,13
‘ bgfm;a

1/20/39 B
2/&*‘”@@

Comtam: cmdﬂ.‘bwnm

2@935 ) & 8;9@

mfw«tmwgaum barrel of wnwemed Royal Ann chowrs
ries as roteived

Sulfur dioxide in brins, 0,885 por cont

Welsghts were taken by pouring contonts of bariel in 9
approximatoly cqual portions intoe vicker baskeots, Bach

basket was drainsd fve minubes, g8 with fivesgallon
bai’mlﬁw
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drainod woight by lowering the temperatuzos Porhaps coagus
Yation or rupbure of tho colls dccurred at a high temperaw
bure «

In obbaining results for Table 17, the storage Lompe
ovatuwre of Pour samples was alternatod betueen thivtystve
and one hundred dogvees Falwenhelts The results indicate
that Joss in dreined wolght ocours more rapidly ot & high
tomporature than gain in drained woight oocurs ab a low
temperatune.

Table 18 and figuvs 4 shew the offect of ltemperabtuxre
on gamples of pitted Royal Ann chorrices in twosquart jawrs,
while Table 1¢ and figw
erature on sauples in £ivew~gallon barrelss Some of tho
d@l fference botween the tuo sets of data can bo atbtriduted
to the difforemto im the imdtial Somperature that was used.

re B show the eoffect of storagy temps

Slover heat pomebration o the conter of a barrel may bo
the cause of tho rest of the i fforonco,
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Table 17 Effect on Shvinkege of Verying Temperature

Pigures pocord chnnges after storage for four
days ab temperabure ab hoad of cach column,

B e e e e e e S A O i I i A S S e

mo.  300°F 52°% 300°% 3% 100°p 32°p 0% @
U w4l 05 =83 A28 58 £2.0 w4l
178 « 440 FLI w80 F 8L =80 418 - 4-4
173 # 8:d A0 w27 F 2.5 240 F38 =38
174 o 440 AL w28 F 246 =BT F LG - 449
A¥eTage ~ 440  ALAD « 882 £ 2,52 » 5y12 F 1,90 » 4,35

Gonstant conditions:
Royal Ann cherried, 1000 grvams; pitted
Re~usod bring origluelly comtaining § pounds umslacked
1ime per 100 gallons
| Sulfur alomide, 0,886 per cent
nod tenperature, 67 degrecs Pahpenhoit
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rying Pouperabure

Poble 18. Effect on Shrinkeps of Ve

1818 300 Jost 56 w 5400
1810 . 100 lost. 81 * 465 |
1818 100 loat 49 w 445 {= 4,85)

102 80 Tost 34 - 3409 o
1828 90 iost. &9 * $ub4 {= 5.81)

1894 80 lost 22 * 2400 e w ey
2058 0 lest s -236  (~249)

1844 72 logt & » 0.5 L
184B e lost 10 » 0,01 {» 0,82)

1864, 65 sadn 4 # 0,56 ,
1868 ©5 gﬁ&n 4 ’; @:36 (# 0.86)

1864 52 geln 67 # 8409
1868 52 gain 65 £ 5491
1860 52 . goin 62 # 5463
186D 52 gain 69 £ .27 S
1858 32 gain 66 # 5,91 {# 5496)

Constant condl tlongs |
Roged Ann cherpies, 1100 grams, plited
Svlfur dioxide; 1.42 per cont
pH 1456
Original temporature, 68 dogrees Fehrenheid
Longbh of gtorage, 10 days



-
o
@

SLLTIT

s

e

R bR G A

C
-

ar

P
iy

3
31 !Jl

g e

.. H T ] T
2 IO e
g S
-
, 4 CNRY
i P~ 4
3 : G =
¥ '
¢ i
T
I-.l T.ﬂ 11 &
a ) u
-~ . & J m! rt
N0 T NG
p iy TR -
. 1] T i

57

i

HEORAS

1T
G

-1
41

al

17

18

4~




43

Table 18+ Effect on Shrinitage of Var ag Tenmperature

stupe Por  Por  oastem  inewban.
Pabrons Cb.anﬂem cen‘t Ceni; aﬁ't:er ﬁ:v- %ism

1014 130 «215 #0,17 . uv 347
1918 150 w2450 wBed8 w870 1148 3647
1924 110 *2455 % N ¥ 3.‘4@
3028 130 #8325 w7,80 .80  Il.6 Boa¥

1938 100 w708 o na S48
1988 100 w3428 #5067 1.1 3648

1948 90 #7104 BAT
to4r 90 #4,88  #4,88 10,2 5.48

968 72 #1400 388 0 1043 3449
1958 72 wd .00 3,35 P58 308 5449
1984 72 -0478 #2850 108 B.47
1068 72 -0,878  w2,92 871  10i4  5.48

07 68 0,00 0,00 3044 5450
1978 65 «0,75 w187  #0:88 1048 3448

1984 58 #2756 FL50 , 1048 3480
1968 33 ,;23;59 )'; f@@ #2373 ala 3353,

Conskant conditionss
Royal Amn cherrdies, 30 pounds, pittod
Svlfur dioxide, 1.l por cond |
origingl temperaturo, 60 dogrecs Pahroshieit
Length of storags, 10 days
Rewuged ?@E‘iﬁa, originally conbtaining 6.5 pounds of
hydrated lime pey 100 gailens
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¥, THD EFPECT THAT LENOTH OF STORAGE AT A PARTICULAR
TEMPERATURE HAS ON THE SHRENKAGE OF CHERRIES

1% wae found that valsing tho stovage tomporaturs 4o

am ndred dogrees Fahrenheit caused an jucreasing loss
for approximabtely four days, but continved incvbation afiey
four days ab that temperature cawsed very 1ittle further
chango. Tablos 20 and 21 shov tho oxperimontal data from
which this conclusion wap resched. Table 20 also shous
that changing %he inevbaticn temperature from sinmty-sin bo
thivty~tue degroes Falivonhsit caused an lnprensing gein
fopr thirty-two days, the ldngest ¢ime for which peadings
were obtained, |



Table £0s Effect on Shrinkege of Longth of Storsge

£joa v g o mw—ﬁn“m;;v-' ot oo et i e o it

‘I’mpemtwe T Chan e"im S 'Ism:sag& '

2034
2018
2024
2028
2034 |

2058 :m , » 5418 {« 8459)
2044 16 100 » 2,93 o
2048 6 100 » 5400 {+ 2.81)

2084 B8 100 o B8R N
2058 52 100 » 3400 (& 2491)
2068 ' 82 #2488 o

2068 32 # 2,00 (£ Ba27)

e
2
2074 é 82 # 8487 »
2078 4 38 # 3ol (f 4459)
8
8

Far Fosd
8

@ b
pui
2

gons 82 £ 4487
2065 52 # 5.3 (F 5486)

2094 16 88 # Bad6 .
2098 16 52 £ 5409 {f 6487)

mm. 32 2 # G458 .

‘c@mt@m cm&%&@n@h' ‘
Royal Avm chorries, 1100 grans, plibed
Bulfur diozdds, 0.5898 per cond
Criginal tewmperabure, 68 degrees Fahropheit



fable 2. Effect on smmge OF L@mgfah of Sterags

2l 3.0 348
I 185 B4l 8.8
llz 18 £e9 36

EVE 1;3@ 3«82 2996 %wﬁﬁ

449

ded
2.8
2.0

448
4.6

446
£e2

%.BE

B4 4.8

4484 &.68

340G

4%32 4%5%

Tumbers at ‘Eﬁp i@ﬁiﬁ&t@ the éfaya iz@l@; mmbers in table izx&c&tg the y@r@@tu

age of shri
Comstant conditionss

REL

Beyal Ann chorries, 1000 gr:

Sulfur dioxide, 1.45 peg cont

original tempevature, 674 degrogs

Pahronhoit

Stevage tompevature, 100 degrecs Pahironhelit

Ly
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YI. OTHE BPFECT OF HANDLING THE BARRELS OR JARS CONTAIIN.
ING THE CHERRIES ON THE SHRIVEAGE OF THE FRUID

Agitation of The containey of cherries wag shown by
experiment o be am imporbant factor of shyiakagey bub no
conbrolled method wns developed to enable duplication of
expordmontss Table B2, however, shows that the offéet 48
substantial and is noticesble at the time that the agitas
tidn ccours, The ezplanstion, of course, is simple. Agle |
tation progses golution from the therries, mpﬁmsx some of
the cells, and causes some of tho cell solutes to go inkd
the bring., Sireé an lncressed concontration in the brine
causes & groater shyinkage of the choxries, and since the
cherries would be able to hold less solubion when some of
the ocells are ruptured, & lowering of the drainsd weight
vould be -éxpeawag
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Table 28, Effott on Shrinkags of Roughness of Handling

?er cen$ Per eent

8214 Given 10 shaltes oach day few the 146

N first £ive aava )
- BRiB 1.8
: 221(5 049

A B N W e B S W W e Gk W e W e W @ W e R e W e e

2224 Civen z.e shales, vigorously, on& 242
just boforo belking the drained
2288 weight 344
2220 ' 349
2220 | 4.:;-..  (Bud)
Beas Hanlos savervily vibn ma ameking 08
2238 | 9@1
283D (VI

Constant conditionsy |
Royal Amn cherries, 1000 grams, pifted
Sulfur dioxide, 1426 por cond |
Original temperature, 100 aegree@ Fah
deys before indtial draining
Storage btemporaturae, 100 aegreea-ﬁahmenheit
Length of storage, 10 days

enhielt Lor 10
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Vit, THE EFFECT IBAT THE METHOD OF TARING DRAIVED
WEIGHT HAS OF THE SHRINKA

Naturally, the type of sieve that holds the cherriscs
vhile they are draining would have an offect om how muokh
solvtion dradns

fyom theme ALl80, 1 the chowrries or siove
i3 agitabed while the polution is draining off, thewe

would by an incresded amouwnt of solution drain from the
cherpion. Some evidensy of how aegitabion effects the
dratned woight 14 ﬁ;mm%m%‘a@ by the rosulds tebulated im
Table 28« o the experiment, ten jars of cheryios wore
allovod B0 66t fop two hours ab pocwm tomperabure, then they
vere dzeinede WPive of the jJars wro draimed by the veued
mothod, whilo the othor five wero alioved to drain for four
mimtes, inverted to right-aide-up for five soconds, then
alloved to drain ono minvte lowsers Tho rosulte show that
more brine drained from the cherries whon tho jJars werd ine
verted for the fivessecend intorval du

g tho draining
period, The five-gsecond inversion ctvsed the drained
weight to be four por ¢ent less then obtained by the ordi-
anry mothofe The slicght agitation end roarransement of
the chervies while being inverted probably opened nov chan-
nols for the brine to fiow oubts Some of the volution may
have been pressed f{rdm the pit cevities when the chorries
foll back and forth in the jay with 1ittle brime to cushe
ioun their fall,
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Tablo 88s Effect on Shrinkage of the liothod of Draluing

LOvoatment

2510
281D
B5iE

Jars 1 to § were drainsd 4 oty
minutes hordinontally, Invertsed :
%0 rightwsidowup for O seconds, 8.8
then allowed to drasn hords o
gontolly fox am additional 9% |
ik Tk A IM 8.
L L

£.8 {548)
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252p
2300
28D
EELS

Jary © to 10 versd dreincd § 1.2
ninutos horisontallys o
0«8
140
1.2
3.2 {1423

“Sueinkage betwoen dreinings Lo hours aparb.
Congtant conddtions: |

Royel dnn cherries, 1000 gramg, pitted

Sulfur dloxide, 125 por cont |

Ghepriog used had boen sitting fov one week abt roon
temperatare |

They were Avained (67°%:), vebrined, let stand fop
£ hourg, then redvainod
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SUIBIARY OF CONCLUSIONS

I, The variety, growing conditiong, maturity, and methods
of hm&l&n@' chorrios 'ﬁave an uwndobtemined effoct on ghrinke
ago.

Il. The move chorrics that are packed into & contadney,
the greater the per cont shrinkepge. In ton days, the chor-
ries in a contalnoy having thirty-four and of gdhtetentha
(3448) per cont cherries and sinby-five and twowtonthy
{68+2) por comt brine ghrank one per cont whon the fompoiw
atuwre of incubation wag raised fron cishy-geven Lo one
hundred degreod Pahrenheity and uider the same conditions,
a containor with sixbye~seveon and sevenwtonths mr cONG |
cherriocg shrenk six per cent of the veight of the cherpies.
11T« The composition of the drine covering the cherries

has a marked effect on tho shyinitage of cherricse

v carbonate in the beine from
Phree=toniths T2 one and throewtenths caused an
incroaged shrinkasgs of three pey cont vhen the
tomporatute woas reigsed from sixby-five to one
hundred Gogrses Fahrenheit.

Ay Incrossing caleiw

Be The motal fony in the brine have an effect on
shvinkago, Sodium ohlovide was found to fnhibit
il shrivkase of charriogy but 4% weo found ime
practical to change the brine from calcium carw
bonabe ©6 Godivm chlowide, since the cheyries
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digcolored thon placed &n sodfum chloride brine

‘and incubated For ton days at ono hundred dow

graes Pahrenheite

?he concontration of sulgur dioxido affests
shrinkases It was found that iverosgeing sulfwp
dloxide frem twowtenths to five per cont caused
an dncrenged shriokegs from zore to five per

cont in ten dayst Lucubstion. Incressing the
sulfur dioxide concentration abeve five per cond,
hovever, had 1ittle offect on ehrmkage.

The pR of the brims had 1ittle offect on shrink-
age over the range stwdied. Sodiva hydromide

added ¢o the brins probobly eaused fncreased
shrinkags . | |

Bifocting small chengos in viscosliy by edding
suger or glycorine G0 the brine 4id not iphibit
ifﬂ@&g@m

IV, Temperatuws has a pronounced effect on tho sheinknge

‘of chiowvies, Chogries valsed from sintyesevon ©o one hunde

red dogrees lost five per conb of their welght by shrinkage

in Yen days under confrolled conditions, while cherries

lowored from sizby-seven b0 thivty-tvwo degreoss Pehrenliclt

gained sim per conb 1nm wolghbs

Ve The length of timo that dherrics arc stovoed at o partio-

wisy temporaturs s lmportante. After four days thero vas

little change vhen the tomperaturs was reised ©o ono hundw
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64 degtoos Fahveonheils DLowering the temperabive to thipe
ty-two degreos, however, caused an inorease in drained
woight , which continued for four Veeks.
VI« The roughness of hendling of brined cherrios had &
pronounced effect on shrinkages The more roughly thoy were
handled, tho more loss by shyinkage, Whon shekon just boe
1gs the shrinkase was greabeis
¥ite The wethod of taking the dra&md volght was a very
important fuactor affecting shrinkege. Important things to
be standaraizod ares

i Agitation during draining.

2, Type of draiming equipment.

3a Dopth of chorries in the squipnont.

fore woighi

4+ Temporature at which chorvics are drainods
Time of draining had 1ittle ¢ffoct on shrinkags, 411 bub
a vory small porcentogs of the brine drained off ln onge
fourth mimute., |
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