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Approximately 200 raw prunes were harvested from each of five
Italian prune trees near Corvallis every three days for nine con-
secutive harvest dates. Forty individual fruit from each tree were
drawn at random and subjected to a series of fresh fruit quality
tests.

For each quality factor which was measured, the experiments
were set up as nine by five factorial analysis of variance studies
with the numbers of observations in a replication depending upon
the factor being studied,

The correlation of each objective and subjective test with
canned fruit flavor was then calculated. The regression line,
standard error of estimate, and 90 per cent confidence limits were
calculated for each test which had a correlation of 0,80 or better
with canned fruit flavor.

Several objective tests used on raw prunes such as soluble
solids-acid ratio, pressure test, per cent soluble solids, titratable
acidity and color of raw prune flesh measured by the Hunter Color-
Color Difference leter in the order named are significantly correlate
with the flavor of the canned Italian prune. Analysis of variance
and L.S.D, was used to determine that the first two of these tests
show good three-day precision as a guide to harvest maturity. The
others appear suitable for longer time intervals.

Certain objective tests such as pH values and fresh fruit weight
are of little value to predict canned fruit flavor and show poor
three-day precision as a guide to harvest maturity.

The subjective grading of raw prunes by outer skin appearance
does not seem to be a precise way to predict canned fruit quality.
The three-day precision as a guide to harvest maturity is poor.

Respiration of the fresh fruit shows a definite climacteric
and the climacteric appeared at approximately the same time the
fruit harvested exhibited optimum canned fruit flavor and color.



The remaining lot of fruit after the fresh fruit samples were
removed was placed in 32° F. cold storage and held for processing
the next day. Fruit from each tree each harvest date were processed
in twelve No. 2 fruit enameled cans for use in canned fruit analysis
studies.

Several canned pfrune quality factors such as per cent trans-
mittance of the canned juice, canned fruit skin color as measured
by the Hunter Color-Color Difference lieter and titratable acidity
of the canned prune pulp can be used to predict or specify the canned
fruit flavor,

Other objective tests used on canned prunes such as pH values,
cut-out soluble solids and cut-out soluble solids-acid ratio are
not highly correlated with canned fruit flavor.

Subjective tests used on canned prunes were color and flavor
of the fruit. These factors were judged by a statistically selected
panel of judges. The correlation between color and flavoer of the
canned fruit was the highest of the study (r = £#.9458). The sub-
jective color measurement seems to be very precise in predicting
canned fruit flavor.

Every subjective and objective test carried out on the raw and
canned prunes were correlated with canned fruit flavor because this
factor was felt to be of singular importance in canned prune quality.
Regression equations are given.
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RELATION OF FRESH FRUIT QUALITY FACTORS
TO THE CANNING QUALITY OF THE ITALIAN PRUNE

INTROTUCTION

Oregon 1is the second largest prune-~producing state in
the United States and ylelds a little over half of the total
erop produced in the Pacific Northwest. The Italian prune

3 L,), the single important varlety grown
in Oregony, ranked third in farm receipts for all Oregon tree
fruit and nut crops in the 1939-1948 decade (65, pp.204-208),
Prune acreage, however, is highest for all frult crops grown
in the state., In cash receipts it followed pears and apples,
rospectively, but now appears to be giving way to an ine-
creasing cherry industry.

About 90 per cent of Oregon's prune crop is grown west
of the Cascades and 10 per cent east of the Cascades with
most of the frult cultivated in the eastern area being
shipped into the fresh frult market. The Willamette Valley
is the largest single producing area, accounting for about
75 per cent of the total crop grown in the state (6; p.l19).

During the 1939-48 decade, the yearly farm income from
prunes produced in Oregon averaged about 3% million dollars.
About 30 per cent of the fresh Italian prune crop goes into
canning, approximately 36 per cent into the drying of prunes,
and 25 per cent into the fresh market (65, p.207). As can be

seen,; the canning of fresh prunes includes almost one«third



1V

of the total prune crop and constitutos a larsce annual
income for the Oregon farmer.

Preliminary unpublished data indicate that the total
prune acreage declined by onc-fourth from 1948-1951, im
both western and esstern Oregon (39, p.l)e Decroase in
acreaze can probably be attributed o o simple matter of
acononicsy pruncs for the canmery and dyier brought, on the
averages only hl.W0 per ton, while sour cherries brought
$141,00 per ton, pears [100.80 per ton, omd apnles (69,20

e

per ton. Prunes for the frosh market brought 5.00 per
ton (65, pp.156-220). It con bo seen that the average in-
come per ton for pruncs zoing into cammerics and driers is
very much lower than for the threo other main fruit crops
grown in Ovesons |

According to a survey of retail stores in this area
end from comsultation with canncrs ia the Galem aren, Italian
prunes ave congidered to bo falr movers fyom the retall
shelf. The munber 2% can veunlly rotails for 19-25 cents
vhile pears, peaches and apricols generally retail for over
30 cents. The walue per unit for pruncs {row PIrOCOISOrS
musty therefore, be less than other frult commodities, These
fisurcs indicate there iz a rather urgent need for oxperi-
mental work, as the first sﬁ@pg to add velue or attrsctive-
ness to prune products from the state of Oregon. Already a

very conplete study has becn cerricd out on the drying of



prunes in Oregon by Wiegand (68, pp.l-35)s; however, there
has been little work done on the canning quality of the
fresh Italian prune.

It is the prupose of this work to make an extensive
study of the fresh fruilt quality factors which affect the
subsequent canning quality of the Italian prune, and also
to study those canned guality factors which are most useful
in judging the final quality grade of the canned product,
This knowledge should enable the cannsry field man to more
accurately predict from the fresh prunes what the future
canning quality of a crop might be, and also greatly aid
graders in quickly, efficiently, and objectively determin-
ing the final quality grade of their canned product. These
problems have never been worked out to the compléte satige
faction of the producers and packers of fresh Italian prunes
in Oregon. |

The canned purple prune-plum which has been marketed.
nationally is in reality a "fresh® canned Italian prune
which has been packed in syrup. The word "fresh” is used
here to distinguish these from the canned prunes made from
rehydrated dried prunes canned in syrup. This purple prmﬁe—
plum is not the same as the crdinary‘plum or the French
prune which is grown extensively in California. The Italian
prune is generally considered to be more acid. |

The quality tests which have been applied herein to the
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rav prunes are as followss color of flash (moaosured by tho
TFunter Color=Color Difference tleter), pi, titratable acidity
(expressed os walle acid), prossuro tost, per cent soluble
gsolids, per cent soluble solids-acid ratio, welght, visual
greding, and rvesplration of the fruit during the maturation
neriod.

The quality tests vhich hove been condueted on the
canncd é@ﬂ@l@s are as folloucs color of tho outer skin
(measured by the Mwnter Color-Color Difference Meter), M,
per cont cut-out soluble solids, titratable aclaity (ex-
pressed as malic aecid), color of tho juice (moatured by the
Inmetron Colorimeter), per ecnt cul-ocut soluble solidg-ncid
ratio, and both color and flavor judged by a statistically

sclected vanel of judzes,



BVI OF LITRATURS

FRESH PRUIT STUDY. For years the profucers of trec
fruit erops hove had o raly on go-eallod “rule of thumb®
m@th@dé to deteridne wiethor a poarticulor frult wvas im
suitable econdition to harvost for the Crech markot op
connerys Hortoan {3k, pp.l-2h) stated that grovers produec-
ing Italion pruncs usunlldy usc eolor, texture of fleshy
adhesion of the flesh to the plt, ond size of the Trult %o
deternmine if an Italian prunc orxehord 1s veerdy for harvests
In conversations vith prune grovers in tho Ballas, Orezon
areps 1t vas concluded that color of the flesh of the fruls
wag the rost ilmportant facter eonsidered in harvesting pruncs
for the cammcery. I£ the pruns Llosh, upon holvinz the frult,
was o golden yellow coleor it was @@A,i@ered ready for harvogts

In apple harvesting, according Go @m@@k and deubort

.

(59, p.161), anples to be sold for the frosh frult warkob

vory shorily after haprvost should be allowved Lo boeome glrost
"eating ripe¥. If they ere to go inte gtoraze, they chould
be pleked before they bocomne Teating »ipety and if thoy are
to be uscd Lovr cooking purpesces, they must bo picked vhile
they still have proper cooking cualitys

Aceording to Cravons and liouch (15, pp«3C7=%06), tho

harvesting of poaches geens to be o hit or nlsc operation
ang there scors o bo no reliacblo methed as a guide of

pickinge
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it appeers from earlier vork of Hertman (3%, ppe.l-2%),
Suoek and Houbert (59, p.l6l), Cravens ond lauch (15, pp.387-
506) and others that the methods used %o determiae bost
harvest perlods by farmers and field men of cannerics have
left much roonm for luprovoement o agssure hotiter guality and
vniformity of fruit productss

Yelsht and Volume Tnereascss I[n on atteupt to got away

.

fron the so~callced subjoctivity of theso "rulo of thumbY
methods, som: workors have attempted to correlete welght

and velume increases with quelily and harvest date of the
fruit. Hartmen (3%, pp.l=2%) shoved in the Oaco prume
orchard near lMoiroe, Oregon an ineveasc in welght of 2k.1

per cent amd an inerease in volume of 22 por cent during the
f£inal phases of the meturation paricd., The grectest inerease
took place early in the pickinz. lo notilced that a slower
increace in welght ond volumo later in the scason was due

to the faect that the fruit started to dry on the trees.

The per cont inersase in weight of prunes was also
choekod by Gerhordty Inglish and Smith (25, pp.ak?-252) in
1943 and they found the groatest por cent inercase of fruit
weight wags sarly in the season. A weight increase of £.3
per cend over the weisght found on the flrst harvest date was
registored at the time the {ruits shoued 10.2 with the
pressure toster, 1.22 total acldityy 1%.2 por cont soluble

golids, and 12.% solids~acid ratio.



Later work by Gerhardt and English (24, pp.205-209)
pointed out that per cent increase in weight throughout the
picking season in three different orchards showed no con-
sistent results; in the Freewater, Oregon orchard the.
second, in Cashmere, Washington the last; and at Stemilt
Hill, Washington the second harvest date showed the greatest
per cent increase in weight., Fisher (21, pp.183~186) stated
that the fruit he studied increased in weight about one per
cent per day.

In his work with the fig fruit, Crane (14, pp.93-98)
studied the growth of the Mission fig, as measured by diame
eter, moisture and sugar content, and fresh and dry weights
by weekly intervals throughout the summer of 1948, Three
periods of growth were noted: lsk period - 5-6 weeks in dura-
tion, was accompanied by a rapid rate of increase in diameter
aﬂd to ‘a lesser extent in moisture conﬁent, and in fresh and
dry welghts; 2nd period - 3«4 weeks. The rate of increase
in diameter, molsture, and fresh and dry weights was very
mueh reduced; 3rd period ~ 3~4 weeks. This period was char-
acterized by an accelerated rate of increase in diameter,
fresh and dry weights, molsture and sugar content.

Davis (16, pp.146-152), working with peaches, took
samples of 50 fruits at about weekly intervals from a few
weeks prior to pit hardening until maturity, then weighed

eachy the diameters, sutures, and length were determined,



He said that the scatter of the points about the caleulated
line of bost £it showed that 50 frudd is a sufficient num-
bor o0 represent the population from uhich they are teken.
Yhen couwpared to the weight; the cross diameter has the
greatest scasonal cghanze of the throo dlametersy the suture
nexty and the length the least. Dlther the suture or the
cross Qiamcter would seerm to be suitabl~ for ealculating
the gseasonal relation between then and tho weight of the
Trulte

An inecrease of about 10 por eent in total woight for
cach three days that pcaches remained on the tree was deter-
mined by Heubort, Veldhuls and Clore (50 pp.231,292-297).
It appeared that the gain was not concentyrated in any ono
poeriod of growth but throughout the entirve growing cycla.
It was an advantage to the grower to leave the fruit on the
tree as long as possible.

Hallor and Masness (29, ppsl-23) stated that apples
will inerense in size as long as they stay on the tree,
vhile Fertman and Bullis (35, p.3%), working with sweet
cherries, found thal thore would be a loss in tonnege 1T
harvested too early in the maturing scason or oo late after
the frvit have begun to dry on the trees

Weight and volume increases for the wost part have boen
uged to determine the Truit yvields for cennings The welight

and volume insrease data of Gorhardt and Imglish (2%,
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pp. 205-209) and Vincent, Vernmer and Blodgett (67, pp.1-19)
could possibly be used to determine stage of fruit maturity,
They did not, however, use these values to prediect fresh
fruit or canning quality.

Color Changes dn Fruit. In his study of the Italian
prune, Fishef (21, pp.183-186) checked the parallel of
flesh and skin color to various other gquality or maturity
indices. Hartman (34, pp.l-24) also has described the
flesh color of the fruit as changing from yellowish to
gelden yellow, and skin color from green to blue to deep
blue during the final ripening period of the Italian prune.

Gerhardt and English (24, pp.205-209) showed that
color of the flesh together with soluble solids-acid ratio
are the two most dependable indices of maturity for the
Italian prune, which is especially true when comparisons are
made between orchards. Prunes with a {lesh color of light
green to light amber and a soluble sclids~acild ratio of less
than about 13 failled to attain satisfactory dessert guality.
For best results in harvesting Italian prunes, a flesh color
varying from medium to darm amber was used, Uhep the flesh
color was more intense (light apricot), as in the last
pickings from the Freewater and Wenatchee orchards, the
fruit was usually too ripe for distant shipment., They also
studied the changes in skin color but felt that flesh color

of the fresh fruit was a much better eriterion of maturity.
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Wiegand (68, pp.l~35), in his work on factors for
consideration in standardization of Oregon dried prunes,
stated the skin should have a deep purple color and the
flesh should be dark reddish golden color for the best
drying results, _

Lott (44, pp.131-143) studied the changes in reflece
tance of flesh and skin of maturing Transparent and
Puchess apples. This study showed an inerease in reflec-
tance from Iransparent flesh and skin and from Duchess
flesh between wave lengths 580 and 700 m.p. as maturation
progressed. In the Duchess sking a decrease in reflectance
between wave lengths 400 and 600 m.p, and an increase in
reflectance between wave lengths 640 and 700 m.p. was
shown as the fruilt matured, The differences were great
enough between samples to indleate the possibility of
astablishing maturity standards on the basis of color,

Smock and Heubert (59, ps162) asserted that ground
color changes, which refer to the underlying green or
yellow color, have been used to determine the maturity of
apples. A& apples ripen on the tree, the dark green
undercolor changes to a slight tint of yellowish green
and then to full yellow., The United States Department of
Agriculture has prepared a color chart to aid in describing
the ground color as to lts shade of green or yellow., It

was found that a great deal of experience was needed to
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datermine the various shades of ground color which were
@xhibited by the various apple varleties, The ground
color changes are probably best used with the NicIntosh,
Other color changes studied in apples are the development
of red color and seed color changes inside the apples.

Hartman and Bullis (35, p.24) found a definite
correlation between c¢olor and maturity in the dark varieties
of swest cherries, Light-colored varieties such as
Napoleon, Wood and Waterhouse differed considerably from
the dark sorts in thelr color development. The "ground"
or "under-c¢olor"” in these varietles ehanges from green
to pale yellow during the ripening process, During the
ripening season the Julces of these light varietises show
practically no color changes,

A review of the literature shows that color changes
in many of the important deciduous fruits can be used 38
a method to predict the future quality of that fruit
product., In the case of prunes, Hartman (34, pp.1-24),
Pisher (21, pp.183=-186), Gerhardt and English (24, pp.205-
209);, and Vincent, Verner and Blodgett (67, pp.1-19) have
shown that skin color changes and flesh éolor changes
are rather pronounced throughout the final part of the
maturation period. Host workers seemed to believe that
the changes in flesh color might be the most indicative
of the guality of the product., This 1s borne out by the
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fact that many growers in Oregon schedule their harvesting
by fruit flesh color,

Chanees in pH. OGerhardt and English (24, pp.205-209)
presented the pH data from three different prune orchards
and found in two weeks at Freewater, Oregon the pH changed
from 3.19 to 3,443 at Cashmere, Washington in 20 days from
oH 3.25 o pH 3.53; and at Stemilt Hill, Washington in
two woeks the pH changed from 3.35 to 3.42.

Caldwell (9, pp.l=54) gives a very good review of
hydrogen-ion concentration changes in relation to growth
and ripening in apples. He also worked with cltrus, black-
berries, cherries and strawberries. The young frults lmme=
diately after setting have a hydrogen~ion concentration veory
close to that of the vegetative parts. Then the acldity
rises very rapldly to that of the high values of a developw
ing fruit, The change was from less than tenfold in strawe
berries to more than elghtyfold in citrus. It is intereste
ing to see that a large change of hydrogen-ion concentration
markedly increases the imbibitional capacity of the photo=
plasmic colloilds and also the pectins, Caldwell (9, pp.l-
54) said the acidity of thése fruits reaches its peak and
levels off and remains constant for a while. Then with de-
crease in metabolic activity the hydrogen~ion concentration
in the tissues decreases; the hydration decreases and con-

tinves to pleking maturity. He felt that data from this work
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fitted Ffairly well wany fruits and thelr growing GUrves.

In wvork with the Floride tenserines, Harding and
Sunday (329 De1=59) have showm the p¥ gradually incroeased
during the vipening perlod but nsde no mention of using pH
as & mothod of cheeking the naturity of this frult.

During the fourteon pickinzs in the growing season of
Rapoleon cherrles zrouvn near Corvallis, Oregon, Hariwan
and Bullis (35¢ p.17) found the pE ranged ITrom 3.68 at the
carly part of the soason to 3.96 the last picking of the
season. They fell that as e general trend the chorvies
becone laess acild as they matured vut there was no mention
of using this change to judge the best Time to harvest.

It can be seen that in nost decidvouns fruits the pH

ehenges are rather slight and 1¢ is difficult to use the

&

pH ehanzes as a guide to changes in maturitye. Only with
eitrus may it be possible to use changes in pH to check the
stage of maturity through which tho fruit may be passing.

Litratoble Acld Test. In prune maturity studies

Vincent s Verner and Blodgett (67, pp.2-19) feund that the
per eent of acid in the juice of prunes parallcels rather
clogoely ithe maturity ehangesg of the {ruit. They Lelt
because of the turbidity and dark color of the juice it was
difficult to determine the end point, In 1927 they Lound

the acid test vas without promise as a practieal measure of

prune maturity. In their data, houcver, per cent acid
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expressed as malic declinedvduring the picking season f{rom
a high of 1.31 on Adugust 31 to a low of .60 Octover 6, The
trend appeared to be steady and fairly uniform. In 1928
their data on per cent acid was very inconclusive, showlng
very little change in acidity throughout the season.

Tucker and Verner (64, pp.1~20) in a complete review
of four years' work on Italian prunes used the data on acide
ity from the above paper and added to it data cbtained during
1929 and 1930, The per cent acidity in 1929 &ecréaS@d from
a high of 1.21 on September 6 to a low of ,80 on October 6,
In 1930 per cent acidity decreased from 1,37 August 19 to
.56 September 25, In both years the changes were rather
regular and uniform, There was no mention, however, of the
usability of the changes in acidity 4s'a method to check
- maturity.

Gerhardt and English (24, pp.205-209) found in the three
orchards they studied relatively high values for the total
acids expressed as per cent malic acid., They determined the
end point by electrometric titration., In the Freewater,
Oregon orchard the total acidity decreased from 1,36 to .92
in two weéks; at Cashmere, Washington from 1.43 to 1,04 in
a 20-day period; and at Stemilt Hill, Washimgton it declined
from 1,36 to 1,16 in two weeks.

In a non-irrigated orchard at Monroe, Oregon, Hartman

(34, pp.1~24) found a rather steady decline in per cent malic
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acid of the raw Julce during ten harvest periods. The re~
duction was from 1.74 to ,822, This was a wuch wider range
than found by Gerhardt and English (24, pp.205-209). The
change in acidity of prunes in the Love orchard studled by
Hartman (34, pp.1-24) were from 1,44 to 1,07 per cent as
malic acid, His conclusions were as follows: the acid cone
tent in the Italian prune undergoes a gradual and consistent
reduction not only while attached to the tree but also while
in storage.

Lott (44, pp.131~143), in his study of apples; found a
steady decrease in per cent acld as the frult reached maturity.

In work with sweet cherriles, Hartman and Bullls (35,
p.17) calculated the total acidity as per cent melic acid,
In 1926 the first harvest date showed a .89 per cent, toward
the middle of the picking period,; .62 per cent and then at
the end of the picking period, .71 per cent, In 1927 the
first harvest date showed .75 per Centg toward the middle
«62 per cent and the last harvest date .72 per cent. This
appears to be rather a unigue situation in sweet chérries.

From the literature covered concerning the per cent
acidity changes in the Italian prunes it appeasrs that in
most cases there is & gradual and sﬁeady decrease in acidity
as the fruit continues to mature.

Per Cent Soluble Solids Test., In work with the sugar
content of the Itallan prunes, Tucker (63, pp.578-582)



16

found the sugar content to be more variable than firmness,
The fruits which softened early in some orchards were high
in sugar while those in other orchards vere low in sugars,
He found that fruilt from orchards which were high in sugar
tended to stay high while frult from orchards low in sugar
tended to stay low., The correlation of #£.16 £.06 between
firmness and sugar content showed contrary to expectations,
that the soft prunes did not contain a higher percentage of
sugar than did the firm prunes. Forty prunes tested showed
a correlation of £,844 4,022 betwesen flavor and sugar cone
tent, The data listed by Tucker (63, pp.578-582) showed
that sugar content varies from year to year as well as be-
tween orchards at any one stage of firmness, It was con-
cluded from his work on sugar content, that in some seasons
and in some orchards; fruits never reach at any maturity
the high quality and high sugar content that it does in
other orchards,

In his study of prunes Fisher (21, pp.183-186) found by
parallel chemical analyses that about 95 per cent of the
soluble solids indicated by the refractometer are sugars.
Using a Zelss r@fractom@fer-he found a steady rise in per
cont soluble solids during a three-week period, from 14,3 on
dvgust 23 to 19.4 September 13, In the ysars 1936-37 and
1938 he Tound very different firmness readings for fruit

having about the same refractive index, He felt that since
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the pressure test of prunas of a given sugar content may
vary so widely from year to year, and in view of the fact
that sugar content has been found very often correlated
with quality, the refractive index is the more satisfactory
index of harvest maturity. In his work it appeared that a
goluble solilds reading of 17 per cent constituted o divide
ing line between reasonably good and poor quality prunes,
Frults that tested over 19 por cent sugar usually did not
hold up long in storage.

Hartman (34, pp.l=24) in his work on pruncs found in
the Oaco orchard an increase in sugars and other soluble
solids from 12.6 to 18,9 per cent, Ho felt, however, that
the sugar test was not reliable bocause most significant
increases occurred late in the season. Zrror in this method
also made it difficult to determine differencas,

In unpublished data Hansen (31, p.l) found por cent
soluble solids in a three-week period incroased from 14,1
to 20,0 and then decreased slightly in the last harvest
date to 19,0,

Gerhardt; English and Smith (25, pp.247-252) got best
guality results in picking fruits with a per cent scluble
s0lids reading between 14 and 146, They used a portion of
the ground pulp of 25 frult in a Zeiss pocket-model refrace-
tometer, This percentuge of soluble solids seemed tc be

lower than those recommended by Fisher (21, pp.183-186),
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In a later paper Gerhardt and English (24, p.205-209) stated
per cent soluble solids can be of value in evaluating
changes in maturity of the fruilt from a single orchard but
cannot be a depondable index of maturity when made between
éifferent orchards.

Vincent, Verner ahd Blodgett (67, pp.1-19) found the
hydromater reading $r "sugar teéﬁﬁ of the fruit juice sube
jeet to wvarlation from so many gourcess as to be unreliable
for maturity determinations, There was gonerally a signif-
jcant inereasse in the hydrometer readings as the fruit
matured but the inerease wag nct uniform and was occasione
ally broken by a sudden and often considerable decrease at
a time when there was no apparent reason for the change.
In 2 later work Tucker and Verner (64, pp.1-20) bore out
the fact that thore was great seasonal varlation in sugar
content.of prunes from various orchards, One year a frult
of "falrY flavor may have a relatively high sugar reading
and in another year a fruit having s “fair” flavor would
have a low per cent sugar. In 1927 "fair" flavored fruits
had a per cent sugar content of 16.4, It was difficult to
rmake any definite conclusions from their work asg to the
value of per cent sugar, They recommended, however, to
start harvest at 16 per cent sugar and 12 pounds firmness,

Soluble Solids-Acid Batio Test., In unpublished data

Hansen (31, p.l) at Oregon State College found a range in
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soluble solidseacid ratio of Italian prunes from 13,7
early in the season to 23.4 the last harvest date., He
harvested only during a period of three weeks,

Gerhardt, English and Smith (25, pp.247-252) stated

the ratio of soluble solids to aclds appeared to offer
| the most practical guide to prune maturity., Frulits plcked
with soluble solids-acid ratio of 14.5 were best for fresh
fruit shipment, In their harvesting of three weeks the
soluble solids-acid ratio ranged from 10.5 for the first
harvest date to 17.2 at the last harvest date. In Gerhardt,
English and Smith's (25, pp.247-252) reference to the
unpublished work of Chastain and Nydrin they stated that
the latter authors got best results when the fruit destined
for the fresh fruit market were harvested with a soluble
solids-acid ratio from 12 to 15.

Gerhardt and English (24, pp.205-209) in a later paper
found that fruit with a soluble solidseacid ratio of less
than 13 failed to attain satisfactory dessert quality. The
acceptable maturity range for Italian pfuﬁes required a
soluble solids-acid ratio from 13 to 15, If the fruit had
a soluble solids-acid ratio over 15 the fruit was usually
too ripe for distant shipment., In their work with threé
orchards the soluble solidse-acid ratio ranged from 10,8
for early harvest dates to 21.6 in the last harvest date at
Stemilt Hill, Washington.
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Lott (44, pp.131~143), in his study of apples, found
the soluble solids-acid ratio increased continuously and
was especially pronounced as full maturity was reached,

In the tangerine Harding and Sunday (32, pp.1-59) found as
the fruit ripened the soluble solids-acid ratio usually
increased,

Sites and Reitz (58, pp.73-81) studied the Valencia
orange ahd discussed the effect of position of the fruit
on the soluble solids-titratable acid ratio. The ratio
increased from the inside of the tree toward the periphery
and from the bottom toward the top of the tree, The ratio
of the Jjuice was found to vary greatly between individual
frults on the same tree and this variation was shown to be
related to position of the fruit on the trees,

Pressure Test, Hartman (34, pp.l=24) in early work
with the Italian prune recorded the resistance in pounds
of the prune to a rounded plunger 3/8% in diameter. He
felt that only average specimens should be used and that
for best results 20 -« 30 fruits were needed to get a fair
average of the orchard. In the Oaco orchard he found a
reduction in pressure test readings of 13.6 pounds between
August 10 and September 123 in the Love orchard a decrease
in pressure of 7.7 pounds between July 31 and August 19
and in the college orchard a reduction of 7.5 pounds bee-

tween August 12 and August 30, He found that it was best
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to harvest frult for the fresh fruit market when the
pressure test reading was between 12 and 1% pounds., He
concluded the pressure test was the only guide of maturity
which seemed applicable to the Italian prune at that time,

Fisher (21, pp.183-186), in his study of prunes dure
ing a three-year period, using the Ballauf 5/16" plunger
on 10 prunes, found a steady and continual reduction of
pressure in the frult., In three weeks the pressure test
dropped from 13.1 to 7.,2. During three years experimentae
tion he determined the per cent sugar of the fruit and its
respective firmness from the pressure test, For fruits
having the same sugar content the pressure test varied
for the three years from 5.3 to 12,3, Fisher (21, pp.1l83~
186) concluded that the pressure test was not a good
method of checking maturity because of these great differ-
ences in firmness readings,

Gerhardt, English and Smith (25, pp.247-252) used the
5/16" plunger Magness-Taylor pressure tester and punctured
two sides of 15 unpeeled fruit. They felt that this test
did not indicate differences in maturity to the extent of
being a dependable index, In three weeks the pressure
test ranged from 10,9 to 7.0 at the Cashmere, Washington
orchard, Gerhardt and English (24, pp.205-209) used the
pressure test but found great variation in the maturity of

Italian prunes from different orchards and grown under
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different cultural praétic@s was great enough to preclude
the use of firmness as a reliable index of maturity.

Tucker (63, pp,9578-582) in earlier work found the
sugar content of the Italian prune to be more varlable
than firmness. Acidity changes were found to parallel
firmness very closely, The data showed that at a recommende
ed picking firmness, the fruilt varied in sugar content and
likewise in flavor.

Vincent, Verner and Blodgett (67, pp.l1-19) measured
pressure resistance of the prune fruit by a modified
Murneek pressure tester with a 5/16" plunger, Pressures
were taken on twenty.representative prunes punctured on
both sides and without removing the skin. For best results
for frult going into the fresh fruit market; they advised
picking the fruit between 11.5 and 8.5 pounds. Fruit
picked at pressures above 12 pounds seldom attained the.
fine quality desired, Fruit picked at pressures below 8.5
showted danger of deterioration in storage. They felt -
pressure determinations should be made separately for each
orchard except in cases of adjacent orchards under similar
conditions of soil and culture, In 1927 the pressure range
was from 12,6 to 6.4 while in 1928 the pressure range was
from 9,6 to 5,7,

Tucker and Verner (64, pp.l-=20) found a steady and

uniform reduction in pressure throughout a season but found
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variations between orchards and between seasons, They felt
the measurement of pressure was the best measure of maturity
at hand then, but much care was necessary in its use.
Checking the firmness of fruit has been used elsewhsra,
Bouyonocos and Marshall (5, pp.211-213) developed a pressure
tester which was usable on small and soft fruits. They
found that compression measurements of 2C cherries from each
lot were adequate for revealing differences in firmness,
They expressed the measurements in per cent compression,
Haller (28, pp.l1-22) in his review of fruit pressure
testers discussed the various types in use; the Magness and
Taylor, Blake's type for peaches; Hartman's Oregon type tese
ter, the No, 16 brass wire, and the Idaho pressure tester.
As fruvits mature and ripen there is a decrease in
firmness., The principal objective of the pressure tester
is Yo measure the maturity and ripeness of the fruits. Other
factors such as temperature of the fruit; and turgidity and
moisture content of the fruit; soll fertilization, soil
moisture, thinning and rootstocks may also influence the
readings and mask the relation of pressure test determinaw
tion to maturity and ripeness.’ In pears the pressure test
has been found of primary importance for establishing picke
ing maturity standards. Haller (28, pp.l1-22) felt that
with peaches; plums, and Italian prunes the pressure test

may be used to establish the color standards for pickings.
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Haller, Lutz and Mallison (30, pp.l«21) found the pressure
tester was a valuable supplementary method to determine
more accurately the stage of ripeness of apples,

Lee and Oberle (43, pp.244-246) used the tenderometer
to determine firmness in apples, peaches and pears. Pears
and peaches showed the greatest changes; apples showad
smaller differences because the frult stayed in prime
condition longer.,

The fruit was peeled and cored or pitted and cut into
ons~quarter to three-cights inch cubes, Eight to ten fruit
of each kind were used as & sample., 4 good dessert range
for pears was 125-140, In peachss 60-70 represented the
best stage for shipping, end for eating 17-25 was best,
The pressure tester and the tenderometer were compared use
ing apples. A coefficient of correlation of 40,9600
£0,0151 was obtained,

Verner (66, pp.57-62), in his work with stone fruits,
found the Idaho tester apparently has no advantage over
the plunger type for use on prunes, The Idaho tester was
best when used on soft fruits rather than on fruils where
tough skins would make a difference in readings,

Smock and Neubert (59, p.165), after reviewing the
uses of pressure testers on apples, stated the primary
usefulness of the pressure test is to tell the differences

. in firmness between two or more lots of the same variety
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on a given date or to determine the general degree of
ripeness,

Robinson and Holgate (53, p.7) working with plums in
New York used a 7/16" plungér Ballauf pressure tester,

The two chesks of each plum were pared and the average of
the two reédings recorded, They found plums which had a
pressure below 10 pounds with the 7/16" plunger would
ripen satisfactorily.

It may be seen from a review of literature there is
much work pro and con as to the value of pressure testers
on deciduous fruits,

Respiration Tests., In their text book, Smock and
Neubert (59, pp.138-159) discuss respiration of apples and
it was pointed out that many apple varieties'respire at
different rates with changes in the age of the frult. Some
attempts have been made to correlate the time of respiraw
tory rise with the proper time of picking. In England, work
has shown that some varieties should be picked just before
the climacteric rise begins while work in Canada dealing
with McIntosh indicate the frult should be picked after its
climacteric rise, In work in New York, however, it was
recomrended that MeIntosh be picked before the climacteric
rise begins because after the climacteric is reachéd,
almost all the fruit drops from the trees, In New Yeork
they felt the climacteric was the most valuable single index,
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It seemed to be of very little value in determining matue
rity of Rhode Island Greening or Northern Spy. It probably
can be concluded in apples if the varlety shows a sharp and
marked rise in respiration or a distinct climacteric peak,
respiration measurements might have real value in deterw
mining when to plck for experimental purposes.

There has been eriticism of the method of measurement
of respiration by the techniques using controlled tempera=
ture rooms (59, pp.138-159), Some workers have felt that
respiration of attached fruit on the tree is not exactly
parallel to fruit in the controlled temperature rooms.
Smock and Neubert (59, p.142), however; reported work which
measured the regpiration rate of apples on the tree and
found 4t to be essentially the same as that found 24 hours
after harvest, A4 similar finding was made by Clendenning
(13, pp.197-203) in work with tomatoes.

Roux (56, pp.317-327) studied the respiration rise and
fall in peaches and plums, The respiration of fruit picked
at intervals of growth was determined, It was shown that
after picking, in both plums and peaches the very young
fruit have an early and pronounced climacterie., Fruits of
intermediate age have a very much delayed climacteric and
exhibit the maximum longevity in storage, The ripest fruit
were in the elimacteric rise at the time of harvest.

Harvey and Rygg (36, pp.723-746), working with citrus,
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were trying to develop o simple indicat f of the vitality
of citrus fruit in reletion to its keeplng guality in
storage and transportation. Thoy uwndertock to utilize the
raspiratory nrocess of citrus fruit under simple but
speeific conditions., In generaly; tho method adopted cone
sisted of filling vith fruit & can%ain@?'capable of being
nade perfectly airtight and aftoerwerd rocovding the pressure
changes as respirvation of the fruit aliored from approxis
mately normal to the anasrobic typo. Thils speelal
respiratory test has been made upon apples, pears, 3Zrapes
and tomatoes ond other fruits and tholr rosponses suggest
thoat this method mizht be of wmore use to them than to citrusg
as a simple and rapld test of maturity or vitalitys

Th@.wnrk of correloting the types of prossure curves
obtained from practice with its likely subscouont behavior
on the market is vory greats The praciticsl value of the
method can be determined only threugh its trial ond use by
many workers up@ﬁ different voriocties of fruit and in
different localities.

CANHIED FRUIT QUALITY 8TTDY,

Sensory Methods. The two most important seuses involved
in testing the quality of food are taste and color. Other
genses will not be covered in this revicws The probloms
vaich confront a porson cndeavoring to test a food's flavor

and color subjeetively are essentially the same and in this
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review, both factors will be considered togelther,

0f primery ilmportence in the initiation of eny taste
or color evaluation vork is the selegtion of a penel. Nost
g@n@rally‘@KPO?i@nc@d tasters have been shown to obtain
better resulis than inexperionced tasters according o
Helm and Troile (37, pp.ifl-194). Dowve (1%, pp.187-190)
has shovn that a judge may be scasitive to one flavor but
not ecually sensitive to anothev. Micks (38, pp.l-5) has
shoun that 2 panel does not necessarlily have to be large
but its members should be expericnced in the tests being
nada,

Availability of Jjudges is iumportant in conducting &
zeod pancls I p@ssibieg try to always have thoe same group
present from deoy to day in the tests (10, pre.319-327),
¥noulos and Johnson (L, pp.207-216) felt that age was
probably not necessarily associated with poor tasting
ability. The flavor differences botween soxes were not
large enouzh 9 be considered important. Panel juldges should
be pc?éons of good health and appetite and they should have
a high sensitivity of taste end olfactory sense (38, pp.l=5)s

Judges hﬂV@ b@@n tested for reliability by ot least
eight different methods: abllity to reecognisze duplicates,
obility ¢ arrange semples in covrect ordeyr of concentration
of sveelnesy, sourness, bitlerncss and saltiness, analysis

of score on duplicate samples, deviation from pancl average,
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doviation between duplicate samples, use of standard
roference samples of predeternined score, use of questions
naire to discover eceentricitics of taste, testing by
period of training, and the control-chart method (L7,
PP 2114’”222 Ye

The majority of ponels were made up from % to 12 mowme

T@@PSQ

Various ZTypes of Tests Used. RNanking is probably one

of the simplest nmethods of judging o foods In ranking the
juiges are asked to rank samples in decreasing or ineroasing
order of sowme characteristic. Rasking tosts have boen nade
on all types of food products,

The paired test 15 nsed when Two sevples are submitted
to jndges neecording to Boges and Hanson (3, pp.219-275).

The paired somples are judged by coumparison with cach other.
The judges are usually asked, "Yaich sam@lé haé the bost
flavor?® This test has been used @x%ensivély.wi%h neats
ngcording to Cover (12, pp.379-30%) amd‘Eogg@ end Hanson

(35 PPs219-205),

The triangle oy triple comparison test has been reviewed
very well by Heln and Trolle (37, pp.181-19%). Thros samples
are cxamined, two of which are duplicates. Judges are
askedl to gelect the identical samples and determine 1f theve
are any diffcronces between samplos, Change selection alone

will give one correct ansver in every three trials. To
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dotermine 1if the rosulds are siznificanty il is neocessary
to know how far the nuwbers of correct ancsuvers must oxcoed
33 per cent before 1t can be considored certoin that guess-

in

&2

is compensated for.

Dilution tests detormine the gmallost emount of une
known that can be detected vhen 4t is nized with a standard
materinl. It appears to be begt when working with a homo-
zenous subgltance. It has boen usced vory suecessfuliy with
milk ond scrawbled eggs according to Trout and Sharp (62,
ppa1-60) and Dohren ond Jordan (My Pe397).

Difference-preforence tosts were ms@fﬁl in detecting
differvences and in deteruining vhich difference was pres=
forred occording to Dove (19 BP.39=50).

- The constant stimnwilus mothod is used in which two
stimdi ave presente@ and the judze is told to state which
stirmlus of the tuwo is nest intené@; Random order is cone
siderad n@c@ss@?y.fOf this method since the second impulse
will be judged greater then the first vhen tho two are of
equal intensity according to Motaunor (49, pp.5-18),

Panel members are checked Tor perfe@mgne@ by several
difforent methods: dovistions in seoras on roplicates,
control chart wmethod, corrclation and regression coefficients
on duplicates, and anelysis of variance of individual scores
(17 9 PPe 1”132’4} o

Other factors to take into consideration when conducting
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aste and eolor pancls were size, Gurheraturey method of
cocking and other preperations, ond serving of tho samples.
me of doys ubensile used, coding, time after smoking,

discussion al Judging session, tine wllowe& for testing,
methods of rewoving flaveors from nouth, location of judg-
ing room, seating arrangement, provisions for ventilationy
lighting and temperasture controls and wany othor factors
appeared to affect the resulbs of the taste and color tests
(17, pp.1=13%),

Taste and color test data may be analyzed by averazo,
range, percentages ratioy Chi-squere, t-tost, analysis of
variance, regrossion, corroletion, standard deviation,
conbtrol chart, over-all rating33 discriminate fmncti@ns
and micsing valuos (17, ppel-l3u),

Por o vory complete review of taste testing procedures
and principals, refer to the work by Pozgs and Hemson (3,
PPa219-283) .

i

Color Moasuremenis. Color of the canned or frozen

o

product is an liwortant factor o consider wvhen working
with consumer acceptability of food. TIxperience has taught
thet eolor is often dircetly related to some other aspect

of qualitys for example, redness is an iudex of ripeness

L,

in tomatoesj and the development of a brown color as flavor
develops in baking bread (60, »pe.180=193)« 1t has beon the

purpose of the food Industry to seck a guantitative nmethod
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of measuring color as it is seen by the consumer's eye.

Color measurement methods can be divided into two
maln groups: psychological and physical.

Psychological methods entail comparisons‘wiﬁh standard
samples of food products or with the various color handbooks,
These include the Munsell system (11, pp.l-42) and the laerz
and Paul “Dictionary of Color"” (45, pp.1-207). These sys-
tems are generally considered gualitative, A slight adﬁance—
ment in this system is the use of the Lovibond tintometer.
This instrument's method consists of direct visual color
comparisons, and the results are expressed numerically. 4
recent example of its use is that of Pederson, Beattle and
Stots (52, pp.1=-32).,

The transformation of the Munsell color system into the
I.C.I, system gives baslis for a quantitative analysis,
Though these systems approximate the response of the human
eye they do not completely solve the problem of quantitative,
objective and reproducible measure of appearance,

The second system is the measurement of the physical
characteristies of color, These color differsnces can be
evaluated indirectly in terms of some physical charactere
istics of the sample or some extracted fraction which is
largely responsible for the color characteristics,

Spectrophotometers are important types of instruments

in this field., A very complate review of the application
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of the spectrophotometer to the determination of food
colors up to 1950 has been made in Shah's masters thesis
(57, pp.1=49). The chief drawback of this instrument
appears to be that it does not measure color as theeye
sees it.

Another physical method is by abridged spectropho=
tometry in which measurements are made only at critical
wave lengths or wave length bands, In this type it is
possibla to measure the per cent transmittance of light in
the region of maximum absorption as in the Lumetron.

The Photovolt Reflectometer used by Worthington, Cain
and VWiegand (70, pp.274-277) makes possible the objective
measursment of color of foods and a designation in standard-
ized psychophysical terms. The data of the Photovolt
Reflectometer can be computed in I1.C.I, or Munsell terms.,
Munsell terms evaluate the thres psychologicsl color attrie
butes: hue, value and chroma. These Munsell color charts
can be used by the worker to visualize the approximate |
ranges of color differences involved,

The Hunter Multipurpose Reflectometer (40, pp.581-618)
is somewhat similar in principle to the Photovolt Reflec-
tometer but is now being superceded by the excellent new
Hunter Color-Color Difference leter, This instrument is a
tristimulus colorimeter measuring color on three scales

which give uniform measures of the visual perceptibility of
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;E» nces between colors (224 pp.1-10). In the new
“';:Bs’photocell windows and the measuring circuits
| n selected so that the three values of color are
etly from 10-turn potentiometer rheostats. These
stats are set to the calculated values of some
@31@”~and a specimen of a closely approximating
laced in exposure position, deflections of the
éet;ng galvanometer then show the magnitude on
scales of color difference between the specimen
iﬁﬁw*
L%?@ will give three numbers for each color
‘worker may choose either the Rd (459 0°
;ance) or L (visual lightness) circuit. The
‘of the instrument measure "a" which is
‘gray when zero and greenness when minusj
2llowness when plus; gray when zero and
S5 taa;f pp.1-10).

897)y using the Hunter Color-Color
ol St

tomato products, found that the correla-
the Hunter Rd; gt ond Wb singly gave
DS with the organoleptic panel of eight
relation of Rd, "aM" and "b" gave the
d Hunter "a" and "b" by use of the
‘eorrelation of .903. He felt that

Lfference Meter was a very accurate
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instrument and that its superierity in the neasurctient of
tonoto juice color was due vo its obility to reproduce
rosults with great precision.

Pederson ond Robinson (51, pp.ké-k9), vorking vwith the
quality of seuerkraut preserved in tin end glassy; found
that the Hunter “a" readings commared with color ratings
showed zood correlation in ease of wany of the samplesy
considering the varlability in difforent kraut samples and
the human elewont in greding. The © vas <0,7%. They felt
the Hunter Color-Coloy Diffcronce ileter offered an objective
mothod of moasurcnont of color cuality of kraut, Huntew
g% and Rd values correleted well with both color and flavor
acores. In their vork statistieol analysis of the resultis
im@icat@d that the g value may carry about four times the
weicht of the R4 wvaluc in deternining color score.

Buek and Sparks (&, pp.l22-124) vorkod with the relation
of ketchup color to tomato color as dotormined by the Hunter
Coloz~-Color Difference Meter. In tholr vwork, they used

N 3bo35 |
Kramer's hue forrmmle &  to coumbine Hunter ®a®” (red) and
" (yellow) values into one numorical figure indicative of
the over-all hue vith special refercnce to tomato grades.
Their work indiecated o8 the colo?-indéx decroased showving
better ecclory the Rd value usually docreased. Hue waé
decided on as {the bagic factor. The Hunter Color-Color

Difference lMeter comparing Bans tomato color with ketchup
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color gave accurate deotermingtions vhich could be erpressed
nuperically, The reoperds on the use of the Hunter instru-

%!
cent mentioned above are o liwited sswpling of such appli-

cations to foods. Slnce the inctrument iz being so exiensivoes
1y investigated, 4C is impractical to reviev here the very
ntost of such reports (10, pp.121-228), (5%, pp,314=319),
(55, pD269, 275)5 (60, pp.1S0+193).
bHe I of camned fruit products cppeared to be

important only in determining the length of cook noeded to

zot complete sterilization (61, pp.52-%4). Ilydrozen-ion
concentration was peasuvred in Jonothan appleg by Griswold

(27, pp.1=19) but she vorked oul no cuality grades from
this datas

Total Aeidity. In vork with prungs, Hertman (3%,

ppwlaeh) dotermined the per cent malic aeld in the syrup
of the camand frult. Through ven harvest dates, he found
an acid range from 499 to .59 per cent malice A% 60 and
¢ 59 per cent malic he deternined the Lruit had the best
flavor charagteoristics.

Hardinzg ond Vadley (33, pp.510=-517) determined the
total acid on tho composited Juice of 25 orange fruits
Palatability rabings shoved & close nogative association
with acldity in the month-to-ronth changes but not between
rootstoéksq The relationship was <95

Garnatz (23, pn.1133-1136) found a L.1% per cent citrie
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julcs,

Cut-Cut_Soluble Solids, Hartmwan (3%, pp.l-2k), working

with canned pruncs, determined the per ccont syrup out-out
soluble solids and found & range from 26 to 28,9 per cont.
The rest desirable prune flavors wero deternined. at 28,7
and 27,6 poer cent soluble solids, HKawding and Uedley (33,
pps510=517) found o £.97 correlatlion baetween total watore
soluble sclids and palatabillty in thelr vork with orange
juice. They found total weter-soluble solids were more
conglstent than total acidity.

In apple sauce Garnatz (23, »pp.1133-1136) found that
soluble solids should not be lecs than 19 per cent and not
excead 21 per cont for general consumer acceptancae.

Dlanchard and Hamwell (2, »p.105=115) found correlation

+73 and +7% botveon the suger content and subjective scores
obtained on two groups of poas.

Cut-0ug Soluble Solids of Julce - Titrateble Acidiby

Ratio. The suthor {inds no reference using this method to

cheek the eanning guality of a fruit product,
{q ¥
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HMATERIALS AND METHODS

Samples of Italian prunes of the 19%1 crop which were
used throughout the experimentgtion were grown at the
Lewis-Brown Horticulture farm of the Oraegon State College
which is located just five miles due east of the school,
The prune orchard furnishing the fruit for the study is
approximately twenty years old and has been producing good
crops every froste-free ycar. The soil is Chehalis silty
clay loam and appears to be very uniform throughout the
orchard, A4t no time during the experimentation were the
prune trees irrigated.

STATISTICAL DPESIGN OF THE EXPERIMENT. Five Italian
prune treses which appeared to be average in every respect,
in comparison with the rest of the orchard, were selected
for sampling and tagged A«B-C~D and E, The trees bloomed
well and produced an excellent crop of prunes,

The harvesting was set up so that each of the five
trees and i1ts resultant fruit could be considered as a
replication and that the trees could be harvested nine times
throughout the ripening season, In this case then esach
harvest date was considered to be a slightly different
"greatment” on the harvested frult, Each objective and
subjective test was applied to the frult from each individe
ual tree., Harvesting was carried out in the morning of

every third day from August 22, 1951 to September 15, 1951,
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The experimonts are set up as nine by five factorial
analyses of varionce studies with the number of obsorvations
in a roplication depending upon the factor being studied.
The least significant difforences have beon determined for
cach objeetive and subjeetive test if the F values wore
significont betveen harvest dates. The correlation co-
efficients arce caleulated betwoen cach objective test and
the tasto test scores as meagured by a statisticaily selected
panel. In cases vhore thoe v values veore determined as
significant by the t=test and appeared high cnough for
prediction purposes, the standard erropr of estimate and 90
per cent confidonce limits wore calculated for the rezression
line.

METHOD OF PAUIT HARVISTIRG. Soupling procedure was as
fellowss Limbs were choscha at cach harvest on each of the
five troes; cach limb or part of a 1limb was harvested clean
(excluding, of course, obvious rotten and withered fruit);
about 200 fruit wore harvested Iroiz eczch individual trees
as soon as The liwb or pardt of a 1imd was harvested it wes
inmediately tanzed with a yellow cardbosrd as to date and
nupber of fruilt picked. This 1limb was never to be picked
againe

Toward the cnd of the harvest season many perfect frult
wvere dropped to tho ground., In the experimental harvesting

it was felt that some allowonee should be made for vhole



ripe fruit dropped to ground, A count of 50 fruilt stems atb
random on the tree vos made ond those fruit stems vhieh had
borne fruit and recently dropped them were calculated into
a porcentage dropped Lrudd for Lhat troe that individual
harvest datec. Additiomnal frult from the ground based on the
percentoze drop was added to cach box. The grovwer will
shalkke as many pruncs as possible off the trees and pickers
will plek up everything but rotten frult snd place them in
their boxes. The oxperimentel harvesting therefore attempls
to simulate actual eondition of harvesting vhere the grower
shakes all fruit off the trea. Therefore, some porfect frult
on the grovnd were included in the yicld of the oirchard.
Bolow is the data showing the per cent drop for the five
troes during tho logt four havvest dabtes of the harvesting
periods. Frult dropped before these dates were gonerally
ioperfect fruite.
Teble 1, Per cent fruit drop for the five Italion prune
trees during the last four harvest dates.

Tree A ZIree B Zrxee C Iree D Iree B

September 6 7% 37 573 56 25
September 9 Y ST V4 5% L2 33
Septenbor 12 83 L5 g LA Lot
Soptouber 15 105 543 57 et 33

The fruit in boxes were then brousght to the laboratory

at the Food Technolopy Department for frosh fruit analysis.
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The trecs woere horvestod in rendom order throughout the
pickinzg socason,

FPRUST FPRUTY ANALYSIS, In the Food Technology Labora-
tory, fruit boses one at a2 tino vere emptied into a large
tub of water and thoroughly washed, The pruncs were mixed
and a sample of %0 fruit werc vwithdeaun at rendom for use
in the study of the fresh frult guality factorss Fach of

the five harvest groups werce treated in & similer wmenner.

The remalning frult Lfrom cach tree were placed back into
their individual boxes and stored in 2 34° F. room for
processing the next day,.

Secording Data. It was decided that data from each

objective test should be entered into 2 rermonent tablo and
rocorded for statistieal analysis without copying into
another table., This procedure helps to ecut down on the
gecidenteal errors. The coding for the table is as followss
The £irst letter of the code A-B-C-D and I refers to the
tree designation and the mubor refors to the harvest date
1efe3ebebabaT=f ond 9. The following shest was used to
record all data,

o

Ueisht of Frult., Usch randomly drawvn sample of kO

fruit vas dried and wolghed., This test was uged to Getormine
the yield of the orchard by trees as 1t progressed through-
out the ssason.

Yisval Grodinsg, The frult were then graded visually by
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Pable 2« Data shoot te record informotion collecteld in
the esporiment.

Tree D

CANTHED (O] RAYW) PRVILS TEeT .
Harvost Date 1 2 3 b g 6 7 8 o
8 B 8 3 8 g 8 8
Tree A g 8 8 3 8 g 8 $
B 3 3 § i 3 8 8,
g g 8 ) g 3 g g
Tree B 8 8 8 2 g 8 8 4
3 g 8 2 2 5 2 8
g g 8 B 3 8 3 8
Free € 8 g g g 8 8 3 3
9 g 3 g a 8 § 8
3 ) 3 g )
g 3 g 8 3
3 2 ° 3 3
& S 2 8 3
g 8 8 g g
3 8 g 8 8

oD o0 LB Yoo QU ON too & ¢ v co TH fleo ob aa

:m.G:?QOQQGDQDMOG-QOQPWOOQDOOW

40 Wo <o fico 6D
co <o co ffse oo oo

20 4O GOECD D O3

the author, according to outer skin eppeerance alone, into
a@c@pfable bluewpuwpla ot non-accepteble grecnish groups.
These fizures vore lat@f‘GGHVQrt@ﬁ into per cont acceptable
pruncs. This was wsed to gimwlate tho conditions that would

be found on & grading b@lﬁ at o couwmercinl cannery.

3

ragsure Loste ﬁft@w visval grading the aruit vere

subjected to the Ballowl pressure tastor with a 5/16¢
roundod point. Dach of the frullt was held firmly in the
palm of the hond and punctured first on one side, regorded
and punctured on th@?oﬁher sido and recordeds This figure
is the pounds of rosistance the skin and flesh of the Lruit

toster. There was a

0
o

exhibit to tho point of tho pressure
total of f0 puncturcs for the L0 fruit and a total of k0O

readings for the five troes for one particular harvest datee



43

As soon as they were punctured they were immediately
immersed in a pan of water containing a weak solution of
ascorbic acid which greatly aided in the prevention of
browning.

Color Test. When the pressure test was completed,
the prunes were dried, peeled, and pitted and 10 prunes
at a time placed into a 3% x 2% x 1} transparent plastic
box for use in connection with the Hunter Color-Color
Difference Ifeter. The machine was previously standardized
with a N.B.S. Maize standard with the assigned value of
Rd 54.0, "a" «1.0, "b" -32,0, This standard was chosen be=~
cause it was the closest in color to the color of the prune
flesh, The color readings of the prune flesh were made
throughout the study in reference to this Malze standard
using the Rd circuit arrangement, Refer to Hunter Bulletin
(22, pp.1-10) for complete details in the operation of the
Hunter Color-Color biff@rence Meter. The process was con=-
tinued until all 40 of the prunes were pesled, pitted and
exposed to the Hunter Color-Color Difference Meter. This
gave four individual celor readings which were later
averaged and used for calculations, A4ll1 five trees were
treated in this manner.

Per Cent Soluble Solids. The peels and pesled fruit of
each tree were placed together in an individual pan and mixed

thoroughly for the next test. Approximately 80 grams of the
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peelings and flosh were placcd into a Succeunlometer cup and
subjected to 500 pounds pressures The Jjuice extracted in
this nanner was pleced on the lens of a Bausch and Lomb
0-60 Homd Aefractomcter and reed after correction for
temperature for its per gent soluble solidss This procedure
was repoated four times for oach tree ecach harvest dato.

pHe The rowaining frult skin end flesh mixture were
then placed in a Varing Biemdor and blended for three
minutes into a mniform pulp. Two 100 gram sauples were
weighed out and ploced in conbact with the eleetrodes of
a Bockmon lodel H=2 linc operated pi meter. Tuo pH readings
f@r.each tree wore takehs

Titretable Acidity. As soon ag the pH was recorded

the titratable acidity was dotermined by el&@t@om@tric
titrations Imouzh @istilled water was added to meke the
prune pulp casy to stir, then .991h U HaOll was added until
the pH reachod 7.2, Two deterninations were made on each
of the five trees.

PH 7.2 wog decided on ag the ond point for the electro-
metric titration from the date presented in Tables 3 end b
and Figures 1 and 2. Figuro 1 chows that at pH 7.2 there
was alboest a siraight line increncse in p¥ as the addition
of Nal¥ continued. Fisure 2 shovws an ond point of pi 7.12
using pruncs of tree Io, 1 and pH 6§?6jusing prunes of troe

Mo, 2, The titratable acidity was ealeulated as per cont



Table 3.

e WaOH

0
340%
5430
6,73
7552
£.01
8,92
915
9,73

10,16
10,68
11.k7
11,9%
12,46
12,73
13.06
13.50
13,98
14,50
15,k

L5

pd ehmgm of 100 srams of prunc P wwroe from tree

Ho. 1 vith the addition of 0,993 I Na0H and

caleulations for cxact em“two?m of titrotable

acidity determinatlon.

0¥

oml, HoOH
3,01
2,29
1.k3
0,79
059
0.91
0.53
0.28
0.3
0.52
0.79
0,47
0.52
0.37
0,23
0k
0 18
0,52
0.9

VAVl
0. 50
0.l1
0,25
051k
0,09
0.16
0,10
0.0k
0:10
0.3
0429
0s22
00 bk
053
0.52

QH
Arl. naog =

Rt goEaes

2433
2,50
3.67
%’068

B,k6

1he32
22,60
15,45
9. 79
635
6417

x 10



Table Y,

ml, HaGH
0

2.00

k08

592

7:12

7.65

.45
10433
11.0%
11,99
12,53
13,18
13,58
13.99
14,25
1, b
14,65
1%, 08
15.00
15.2%
15,60
16.01
16497
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§
pH changes of 100 grams of prune pures from tree
1% i Jalll and
ecaleculations for cxact end-polnt of titratable

Ho. 2 with tho addition of 0.99:

agldity dotermination.

i
3,06
3433
3469
393
4,13
Yoo

»
g

Wow W
I

“~3

N O W\
s e ’
=oo2s o\
o O

E 2
df:’
8

L)
»
X

722
746
7428
8.25
2,56
2420

Anl. NaQli
200
2,08
1,85
1,10
0,53
0.80
188
0,72
0,90
0,58
0:65
0.50
O bl
0.26

ApH
0,27
0.36
0. 2%
0+20
.09
0.16
0.32
Oslk

0.19

0,17
D.22
0.17
0,28
0.26
029
0. 3%
0.kb
0420
O.k2
0.37

0,31
OGB4
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Figure 1. Titration curve of raw prunes at the vmmpbbubm
of the study.
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Figure 2. Exact end-point of titratable acidity determination
_ of_ raw prunes as shown by differential plotting.
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nalie acid by the folloving formuwla:

ml. a0 x Hormality HaOH = 067

T oinht of Sampio x 100 = peor cent malic aclid
Teds ¢ Hamp

067 = millequivalent weisht or malic ncide.

Soluble folids-Acld Batios Dete determined from por
cent soluble solids of tho fruit and titratable acidity Were
used to celeulats per ecent solublo golids-acid ratios:

RISPIRATION STUDY. During the course of the experi-
mentation, a study @f the vespiration of the fruit was
being condueted by two methodss (o) production of COp inm o
cloged system, constont pressure O, atmospherc, and eon-
sequent possible accummlatiﬁn of ethyloneg and (b) production
of 0, at intormittent perieds fron an olr-Lflov system. The
first tests vere conducted Lron Awuzust 28 to Soptonber 6.
Lots of 1563 and 152% zrons of prunos were tested in a 709 F.
congtant temperature room. ' The Fruit were brought to the
%@m@@ratmxe-ef the room by & 2b-hour conditioning period.
Tho first group of 1563 grams vere plocod in an alr-tizht
desiceator contalning a drylng dish with 100 ml. of & I¥ KOH
(46, prsl=38), This system was comnccted to o flask whieh
contained Os zas, that was in turn comnected to a bottle of
water vihieh wag drawm inte the 0, floask as the 0, was usecd
up in the respiration of the fouit.e The carbon dioxide
formed during respiration wns absorbed by the % U KOH., This
abgorption was allowed to zo on aboub 2% hours. Tho 100 i,

semple of % W KOH was then renoved and titrated in the
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folloving mannco? aga'nst 967 U HCl, A ten ml, aliquot was
renoved from the 100 mls sample, ten wl, of BaCl, was added,
and 25 ml. of distilled uvator, then 3 drops of Phenophthelein
indicator were addeds Those were mixed and then titrated
vhile stirring with ,967 I ¥C1, The end point was a clear-
ing of the solution. The resultant smount of HCL used was
subtracted ronm the blank reading of 53.0 which contained

no carbon dioxidec. This figure was substituted in this

formulas

| Ls % 2 _ o
e b e . = Mog. 0F CO er Keg or Hour
Wolsht of Frult 15 &z, % frss = 8 2P 8o por &

10.45 = pilligrems of €O, cguivalent to 1 ml. HC1.
Nespiration im all sampl@s vere expressad in these terms.
The socond group of 1529 grams wore allowed to become
conditioned to the 70° F. tewporature. They vere nerated
continuously aftor being placed in & dessicator ospecially
built for this purpose., The alr was drewn in from the outs
side. Then in the morning of each dey the alr was drawn
through scrubbing bottles to remove €O, through the dessica-
tor containing prunes, and then through a bead-f1lled Relset
tover (7; »p.29-112) containing 20 nl. of b I KOH, The flow
of the alr through the systen was controlled by & mencmeter
so that the same rato would flovw daily. After about 7-8
hours of air f£low, the column would be talten out of the
system and the sruples were placed back on reguler seration.

The 20 ml. of XOH which absorbed the CO, out of tho bubbling
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alry was vitrated in a similar manner as described esarlier
and expressed in liy. of €O, per Kge per hour,

On Yeptember 9 ancther sample of 1130 grams of prunes
were aerated and chocked again to see if the fruit were
approaching the climacteric. This test was conducted until
Soptember 1k and oxpressed in the sene manner as above.

PROOUSSING THCHNIQUES, The bozmes containing prunes
vhich had been previously placed in the 34° ¥. room over
wight were removed the noxt porning and pr@cesséﬂﬁ The
processing procedure included teking the pruncs {rom the
boxes, rewashing in & %ub of waltory ond randomly placing
them in 12 o, 2 frult enamel cans for every code mark such
as A=l, B-1, C-1l, D=1 and -1, Cloven ounces of prunes vers
added to cach con, This made 60 cans of prunscs for one
particular harvest date ond 540 coded cens for the complste
harvasting seasol.

After the pruncs were weighod into cans,180° r., 30°
Briz Syrvp was added to each can allowing one-half inch
head spaccs Tho cans waere then cxhausted foy four minutes
at 180° ¥, Thoy were immediabely closed on a Ho. 2 closing
machine ond processed in boiling wator at 2129 F. for 12
minutes. After processing, the cans were cooled to 100° F,
or about skin temperature and allowed o Ary. As soon as
they were sulficlently dried and eooled they were packed

2k o a box ond carefully coded. These boxes were stored
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in an approximately 60° F. storage room until canned fruit
analysls was to be started.

About midway in the harvesting season, ten cases of
prunes were processed by the above method. These cans were
labeled "Standard" and were to be used as the reference
samples of standard prunes for later work in the taste and
color evaluations.

CANNED FRUIT STUDIES, Flavor and Color Evaluationsg.
Starting in November 1951 a series of flavor and color
evaluations were conducted, A panel of about 15 judges was
tried at the beginning of the work, Prunes which were not
to be used in the actual experimental evaluation were
tested by the group for both color and flavor, Specilally
constructed taste test booths were used in the flavor eval-
uation study. The booths ware about 2} feet wide, 3 feet
deep, 7 feet high, equlpped with a benchy stool; sink with
running water, and overhead lighting, To alleviate the
effects of differences in the color of the prune samples,
the overhead lighting was of a dark red color which made all
samples, both light and dark, appear identical in color,
This procedure allowed the judge to“taste for flavor alone
and allowed practically no chance of bias to enter into his
flavor declsions. Strict silence was required from the
judges during the tasting.

The samples to be tested for color were placed in large
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white China bowvls, Three prupes and 100 nl, of prune juice
were placed in the bowl as o gamplo. The bowls wore numbored
from one to four ond onc bovl was mavked “Standard”. The
four numbeved bouls and the “Standard? bowl wvere placed on
the boneh in the eubiing room. The taste test ballet
1llustrated herewlih was used throughout the work. Lighting
was a difficult problem end in nost instanees samples were
judged wnder o combination dayligbt-artificial light environe
3]

rent. It was fairly uniforn throuzhout the test

¥

Tableo %, %he Orogon Agricultural periment Station tasio
test ballot,.

Dave . i Conmed Pruneg = Taster
SAIPLE s FLAVOR ¢ COLOR s COLZTS
i o T :
STANDARD s 7 s 7 3
g 3 §
3 8, g 3.,
2 8 3
2 s g, 8
8 3 g
38 3 3
g g 3
4 g g g
g 8 g
9. 8 3 3

(If any sample is rated % or lower, pleasc state reason).

Score: 10 - idenl 6 - fairly nood 2 « poor
9 = gxcollent 5 « acceptablo 1 - very poor
8 - very good U - foir
7 = good 3 « poorly faip

&,

Bomples for the tasto test were prepared after the
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“fugamples were readied. Two sets of identically coded

};yAﬁune filled with prunes and juice. The prunes were

.

F;ﬂguxnto small pieces and mixed. This aided the judges

B
i

ting a good uniform taste. As each judge entered the
\fv ‘

'ff%ttate he would take two clean spoons, then with
R

’fﬂjhﬁ»would take up a bit of the sample and transfer
b

e other spoon and taste. This method was used

M
B

7jf«x judges would later also taste this same series

¢
BEges L

1IN

.f;xolar and flavor evaluation, the judges were
ta dard" sample, which was considered to be homo-
mﬁ@the‘whole series of organoleptic tests.
ample was drawn from the ten cases of

s canned in the mid-season period. In both
T”ngu@ging the "Standard" was set at a score

: %?tggt way throughout the experimentation.

€ had been pregraded by a group of

n in color and in flavor. Judges in

" test were asked to compare the unknown
ndard" sample marked seven and state

>f the unknown sample was more de-

" by marking 8-9-10, or less desirable
6=5-4=3-2-1 or the same as the
seven. As much as possible, testers

samples before they judged the color.
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Althoush the samples in the color bovls ond the flavor bovls
were coded differently, this procedure made sure that the
Judres hod no preconceived idens about the flavor samploes,
Zach judse evaluated each sorlies of the pruncs for both
color and Llavor fovr 4iffercnt and vnrelated times.

The judzes were seleeted at tho beogimning of the work
by o modificd stetigtical method of detormining the Yghrec
sigma” limits for their enswors, For example, the ten to

fifteon judzmes tested coded samples ten dlfforent taste

x4

Tost segsionse The average wog caleulated for eech individe
nol samples Then the "three sizma® linits vere ealeuleted
{(Ly Ppel=33)e Tho judges wvhoge scores did not fall within
the ®hree sigma® limits 657 of tho time were eliminated and
the repaining seores werc reasveraged. This assumes that

the panel averase 1g the corroect secoring of the somple in
mind, The gysteon vas uged on scorgs of both color and
flavor covaluation. This systom was tried for ten suceessive
color ond flavor taste tosts contalning groups of four and
five samplos, ond it was soon found that certaln Judzes were
good in Judging color, somo geod in Judging flavor, and

some that did an oxesllont consistont job of judging both
color emnd Flavor. After the geries of ten teste, the Jjudges
which wore found %o be inconsistent ond unable to stay with-
in the "three sigma® limits of the pangl averasge were

elininated fron the panecl and from that time ony only six
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to eight Jjudges whi@m had shown good precision were agked
to judge more experimontal somples. The axperinontal data
wore sorted out from the trslo tesis and substituted into
a nine by five factoral ¢ablos Four complete ecolor and
Tlavor evaluations on cach oxpevimmntel searple vere come
ploteil,,

Cut=0ut Soluble Gollds of Juicc. Dour coang from each

code weryo opened mnd poured into beakers. The cut-out per
cent soluble s0ilds were talen on the julee with e Dauseh
ond Lomb O0-60 Hand Refractomeleor. The fruit and juice were
showm by tests to have econe to a commiste equilibriva as
far ag per coni goludble #0lids wern conccynede

Color of Coxmod dJulees A samplo of julee was Saken

Trom the beakers s»nd diluted, three parts of distilled water
to one part of juicce The sample was then placced in a
Becknon Spectrophotoneter cuvebtte and the absorption curve’
throuzh the visual gpoetrun was determincd. Tho lightest
sample of julco from Horvzst date 1 and the darkest sample
of the julce frou harvest date £ were checked by the Beekman
Spectrophotoneter (M, pp.67=102) e The obsorption vas
checkod £rom 379 to 630 e as chown in Table 6, Fisure 3
shous th t the point of greatest absovpiion was in the
infra~vad ransze and from 510 to 520 mp. for both the lizhtest
and the darkest julce., Uith these poinis determined on the

Beckman Spectrophotonetor, 1% was deelded to use the



Table 6. Por cent transmittence data for carly oand
harvest dates canned prune Julceo samples

by the Beckman Speectrophotometor.

Have Jongths in 1.

a7

te
8

la
measured

Per cont trensmitignee

378
%00
%10
L20
140
%60
L2
500
510
§20
540
560
580
600
630

Harvest Uate

2 &
23 1 26
67 1 59
71 2 é2
725 5 62
M2 6o
% 5 59.5
val § 50495
B o 39.5
59,5 ¢ 36.5
G 5 6.5
67 g Lh,
& 3 52
B0 s 70
86 5 f1
95 3 93
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yellow-sreen £ilter (530 mp.) to determine the per cont
transmittance of the 3 to 1 weter dilutions of Julee in the
Lunotron test tube Colorimeter.

Color of Guter Glins. ¥ho prunes from the four cans

were thon broken in half cavefully, piited ond placed skin
down in a plastic dish for rofloectance ncasuremsnt by the
Iunter Colov-Color Nifference Moter. The red H,B.5. color
stondard R4 73.0, "a® £61.5, "DV £20,6 ves used throughout
the work. 7The contoiner of »runes were exposed tuvice to
insuwro a wniform nnd thorough rooding, Thls procoess was
carricd out on all of the pruncﬁ from cach of the four cans
for cach coded debe.,

pl of Conned Fruit. Pittod pruncs and julce were then

placed im o Worino Blendor and blended for 40 seconds to
insure g good blended mixbturc. After blending the pH of
the contents, the cens were measured with & Bockman line

operated pi nobter.

Titrapeble Aeidity of Canned Fruit. As soon as the

BRI

pM roadings were completed, o bhundred gran aliquet was
welched inmto o %00 wl. beaker. This gample was placed under
the electrodes of the pH meter. Inoush wvater was added to
neke the pulp cnsily mensgeable ~nd the solution was titrated
un to pH 7.2 as was described in the mothod of the Pany PrUness
This gave the por cenl acld expregsed as maliec acid.

Cug-0Out_Soluble folids - Titratoble Aeid




€0

from the per cont cute-out soluble selids and the titratable
acldity were uscd to determine a per cont cut-ocut soluble
solids « titratable acidity ratio, (opproximately a suzare

2eid ratio)s
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DISCUGHBTION OF RIESULES

The rcsults will be presented in th@vfollowimg MANNOT§
discussion of the results for cach fr@éh @ualiéy tost, ond
the statistical analysis of these datas and then the data
for cach canned guality test and its resultant stoatistical
analysise. In this vork cach corrclation goefficient be-
tween the objective and flavor test wore found Yo be
significant at tho 5 per cent level by the ¢ test (26, ppe72-
73)s

The standard error of estimate referred to throu§h@ut
the discussion of results i¢ worc or less the standard
deviation of the polnts en the graph from the regression
line,

An ervor of one umit in the objective measurements will
have an cffect on the flavor scorc. This is determined by
"b op slope of the regression line as shown in the regression
equation ¥y = o 4 bx.

PUISH FRUIT QUALITY T0STSs Heisht Chanses in the Prult.

During the harvesting perilod of the five Italian prume trees
the average weight of 40 frull from the trees increased
steadily frem 2,25 pounds on the Iirst harvest date to 2.60
pounds on the fourth and then decreased steadily again to
2,40 pounds on the last harvest dates From the data in

Table 7 fruit on tho fourth harvest date appear to have

the greatest fresh veight,
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Statistical analysis of variance of the data show the
L.S.D. between harvest date means at the 5 per cent level
is .09, Only fruit of harvest dates 2 and 3 differed in
weight significantly, Fruit of harvest dates 3; 4, 5; 6
and 7 did not differ significantly in weight. The fruit of
harvest dates 1 and 2 at one end and those of harvest dates
8 and 9 at the other end of the harvest period showed sig-
nificantly less weight than the fruit of harvest date 4
which has the greatest numerical fresh fruit weight. This
indicates that sometime during the middle of the harvest
period the greatest fresh frult weight was attained,

The fresh fruit weight was correlated with flavor
scores of the canned fruit and the correlation coefficlent
is #.5433. This correlation, although significant at the
5 per cent level; does not appear to be high enough to prew
dict the flavor of the canned prunes,

Other workers, Vincent, Verner and Blodgett (67, pp.l-
19), have pointed out in their work that harvested prune
welght reached a peak at a pressure readlng of 8.5 and then
decreased until the end of the secason, |

The present work shows these same trends but does not
appear to confirm the work of others who have found the
weight of the fruit increased by a certain percentage each
day throughout the harvesting season. This orchard was not

irrigated, causing a diminishing molsture supply which was



Table 7. IHean veight (in pounds) of 40 rav prunes during nine harvest dates.

Harvest 1 2 3 L 5. 6 7 & 9

Tree & 2.22 2622 2,59 2457 2459 2.kl 2,38 2.k 2.32
B 2.43 2.40 252 278 2,72 275 2.62 2.6 2,49
C 2223 2.21 2.48 2,51 2652 2,46, 2.67 2,47 243
D 2,1k 2:22 2452 2.5 2,53 262 2,59 2,38 2,39
B 243 243 2.42 2.58  2.55  2.56 2,53 2.52 2.37

Column loans 2.29 2.28 2,50 2,60 2,58 2,57  2.56 248 2,40

Vean Rarvest L.5.D. at 54 level = 096

Analysis of Varianee Calculations

Socurce of varigiion defs Suna of Sgse Variance 7

Total Ll «SBRB  ceees oo

Trees L 183 575 82,73%% BHighly sig.

Harvest dates & 26046 «7557 136.65%% Highly sig.

Error 32 1772 «00553 . ceoe=

€9
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e

o possible reason for thig trond,

Yisvel Grodine of Raw Fruits A visual grading by the

outer skin appearance of the frult shoued a steady ilncrease
in per cont acceptable blue-purple p?un@s as the Earvesting
season prozressed, The L.B.D. botweon harvest date neans
at the § por cent level is C.7. A8 shown in Table & there
are no signifie@nt outside color diffeoronces between fruit
of harvest dates 1 and 25 the frult of harvest date 3 differ
significantly from those of harvest dates 2 and %, There
are no significant visuel difforences between fruit of har-
vest dates ¥ and 9, PFrult of harvest dates 5 and 6, and
those of harvest dates 7, # rnd 9 do not appear to be
vigually different, From Table & it appears the use of
visual grading mothods to show siguificant differences be-
tween fruit harvested every three days 1s not too praclsecs.
The graders cenmot tell diff@renceé in fresh fruit guality
from outer appearance alone vhen picked three days aparts

The corrélati@n coefficiont betuween visval grading
percentages and flavor scores of the canned product is
£.7672, This ig o fairly hisgh ecorrelation but is not pre-
cise enoush for predicting flawvor of the canned fruit.

Prossure Toste As shown im Tablo 9 the meen pressure

test readincs of the fruit show a consistent and continued
decrease during the nine harvest periods., The readings

decroased from the average of 10.61 the first to 3.76 the



Table 8. Mean per cen® aceeptability by visual grading of Y0 rav prunes dQuring nine
harvest dates.

Hapvest 3 2 3 L 5 6 ya g 9

Tree A 22 32 70 as 78 g2 98 . 100 100
B 40 32 68 an 90 92 98 100 160
¢ 35 30 5 62 6° 96 100 100 100
D 18 30 58 66 72 76 100 98 100
B 38 25 70 82 90 90 92 92 100

Column Means 30.6 29,8  64.0  73.6  79.6  85.2  97.6 98,0 100

Mean Harvest L.3.D. at 53 level = £.72

Analysis of Variance Calculations

Source of variation | Qefo Su of 5¢s. Variance F

Total | Ll 31,32 S come—

Trees L 436,00 109.00 2,384 ot siz.

Harvest dates 8 | 29,483 3685375 90.61102&* Highly sige

Zrror 32 1,463 B5. 718 coee= |

59
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last hevvest dates The L.S.D, of harvest date means at tho
5. per eoent lovel is «51. It can be seen that fruit fron
sach individual harvest dato avrs significaontly different in
resistance to the pressure tester fvom those of the next

harvest date, ocmeept fruit of harvest dotes 5 end 6. This
indieates that the pressure tostor readinzs will show

significant Adifforonces belweon pruncs harvested overy three
days in an orchard in an individugl season.

The ecorrelation coefficicnt between the pressure test
roadinee ond the flavor scoves of the canned frult is
<9100 %his is o high correlation and indicates the use
of pressure togteor readings to predict cammed fruit flavor
is highly preaisco. The standard orror of estimate of +35%

s shown in Figure % is rolotively low. Refer to Appendix
Table 1 for the regression lino eguation., Checking ﬁh@
regrossion line and the 90 per cont confidence limitvs, the
value of predicting £inal fruit flavor f&om prossure test
readings can bBo @lea?ly‘se@nw

3

Since pressure tester readings of the frult were

@ﬁ

nificently different between harvost dates throughout
the harvesting season and ginee they appear to be precise
in predicting camned fruit flavor, the pressure tester
appears to be voaluable in cuelity work with Itallan prunes,
@ﬁe@pt that sell, climatic, and culitural effeects werc not

exanined.



Table 9. Mean pressure test data of 40 raw prunes during nlne harvest dates.

Harvest 1 | 2 3 b 5 .6 7 B 9

Tree A 10, 5% 8,75  9.28 7,59 6,52 5.99 5.0k k.32 3.4§
B 10035 9.21  7.91  7.83  5.6%  5.90  Se3% 4B 3.62
¢ 10,39 9.73  9.07  T7.48 6,55 6,68  5.22. %71 3.55
D 10.55 8,88 8.3 7.26 6.78 5.79 - 4.89.  L.70  3.5%
i 11.2% - 10.87  9.65  £.86.  6.9%  6.60  5.88. 5,58 k.66

Column Neans 10.61 0,50  £.87 7,76 6,47 6,19 5.27. L.70  3.76

Mean Harvest L.S.D. at 57 level = 51

Analysis of Variance Calculations

Source of variation Gefo sum of 59¢Se Variance P

Total Yl . 226.13 S |

Trees L 7437 - 1,8 12,26%% Hizhly sig.
Harvest dates 8 214,06 26,76 178.% ox Highly sig.
Brror 32 L, 70 | elf  coome

49
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The color changes in raw
'prune flesh as measured by the Hunter Color-Color Difference
Meter showed little, if any, variation in the R4 and “b"
color scales, Rd showed a very slight darkening in fruilt
flesh of the last two harvest dates and "b", which measures
- redness; was essentially the same in all fruit throughout
the season., The Hunter "a" sgcale which is greenish when
minus and yellowish when plus showed a consistent éolor
change in the fruit throughout the ripening perioed, Since
this was the only factor which showed any amount of color
change, the statistical analysis of variance was calculated
only for the Hunter "a" data as shown in Table 10,

Hunter "a" color readings of the fruit range from -4,9
which is greenish the first to #£6,0 which is yellow for
fruit on the last harvest date, Refer to Appendix Table 2
for non-converted mean Hunter "a" values, For calculation
purposes, to convert. all Hunter "a" readings into plus
values, a factor of 10 was added to all readings. The L.S.D.
between harvest dates means at the 95 per cent level amounts
to 1.66 as shown in Table 10, |

Under the conditions of the experiment, color changes
in fruit between harvest dates 1 and 2 were not significant
but fruit of harvest dates 2, 3, 4 and 5 were significantly
different in color at the 5 per cent level. The fruit of
harvest dates 5, 6 and 7 fell within the same color grouping.
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The fruit of harvest dates 8 and 9 fell within the same
statistical grouping.

This indicates that the changes in color of the fruit
flesh were much greater in the early part of the harvesting
season, but after harvest date 5, it took about a nine-day
period for the Hunter "a" to detsct significant differences
in fruit flesh color., The changes in flesh color bf the
fruit were significant in the first part of the season but
in the latter part of the harvesting season, color changes
in the fruit did not appear to be significant,

The correlation coafficient between Hunter "a" £10 read-
ings and the flavor scores of the canned fruit is #£.8139,
This is a fairly high correlation so that Hunter "a® 410
readings may be used to predict flavor of the canned fruit
as shown in Figure 5., The standard error of estimate is ,364
and the 90 per cent confidence limits were calculated., Refer
to Appendix Tablé 1 for the regression line equation.

Per Cent Soluble Solids., The per cent soluble solids
of the fruit during the sxperiment increased from the
averagé of 11,7 on the first to 16,5 on the last harvest
date as shown in Table 1l. The per cent soluble solids of
the fruit increased consistently from the first to the last
harvast date. Per cent soluble solids raw data are found
in Appendix Table 3.

The analysis of variance was applied to the data and



Table 10, lean Hunter uam £10% data of %@ rav prunes during nine harvest dates.

Harvest i1 2 3 ok 5 6 7 8 9
Tree A A 65 6,85 £9.95  #12.53 A12.53 £13.18 #1488 £15.23 £18.23
B £645 £6.00  £0.67 £ 2.87 £1k,0 1545 416,08 £15.05 Alk.80
¢ .82 £6.97  A8.60  #12.83 £12.63 A15.30 £16.05 ALL.58 £16.13
D £3.92  A5.42  47.70 £ 9.85 A£10.95 A14.05 Al43  £15.58 £15,15

£5.92 £6.72  £7.37 . # B.30 AL.73 £11.65 A£11.63 #15.15 £15.83

Column Means A5.15  #£6.39 #£8.46 . 1048 #12.99 #£13.93 #14.61 #15.12 £16.03

lMean Harvest L.3.D. at 57 level = 1.66

Anelysis of Variance Calculations

'Souree of veriation Qoo Sun of 8¢se Variance F

Total Ll 707.399 - e S

Trees hs 13.6%8 LR 2,0613 Tot sisz.
Harvest dates 8 640, 51 - Bp.056762 LR,1972%% Highly sig.
BEror ' 32 53.16 1.656125  cocee

% ) tactor of £10 wos zdded to Funter ¥a®" values for czlculation purposes.
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the L.S.De on harvest dete means at the § per eent level
was found o be +98 Fruit of harvest dates 1 and 2 and
those of harvest dates 2 and 3 were not significeantly
different in per cent soluble solids. Fruit of harvest
dates 3 and 4 and those of harvest dates % and § were
sipnificantly different in por cent soluble solids. Those
of harvest dates 6, 7, & and 9 shoved no significant differe
ences in per gent soluble solidsg, |

These date indicate that the wse of per cent soluble
solids of the fruit to determine significant difforences
between groups of prunes every thr@@ &ays was poor throughs
out most of the sesson, The differences in pey cont soluble
s0lids in most cases are not signiTicant, |

The correlation coefficient belween per cent soluble
solids and the flavor scores of the canned frult ig £.9020,
As showvn im Figure 3, the standard ervor of cstimate 1s .372.
The correlation betwoon the %o tests is high end the
standaxd errvor of estimate comparatively low. Refor to
Appendix Table 1 for the regression line equation: From
the régression line in Pigure 6, 1% con be seen that the
use of per cenlt soluble solids to predict camned fruitl flavor
x is:vgxy precise in the tress from this one orchard.

The differences in por cent soluble solids between
fruit of various hervest dates aove not significant eand this

appears to be the mein dravback im using this test.



Table 11. Nean per cont soluble solids data of &0 raw prunes.during nine harvest datés,

Horvest 1 2 3 b 5 6 7 & 9

Troe A 10.8 12,2 12,2 1bk k6 16,5 15,0 - 17:1 - 16.%
B 12.3 12,0 12.% 14,2 1k 16.6 - 16.8  17.9 18,3
¢ 11,6 12,3 13.5  13.3 155 15.8 - 16.6 16 16.3
D 11.2 12,1 12.7 © 13.8  15.3 15.% 15.7  1k.7 - 15.9
B

12.6 12,8 13.% 13.7 1b.6 bl - 14,8 15.5 15.4

Column leans 11a7 . 121:3 12#% ; 13.9 11%’9 1507 ’ 15-8 : 3,603 g 16.5

Mean Harvest L.S.D. at 57 level = .98

Analysis of Variance Calculations

Source of variation defs Surz 0f S¢S. Varianee Jig

Total Ly 155.00 R .

Trees b 5.12 : 1.28 2,26k Tot sige
Harvest dates a 131.79 1647395 29,1415 [izhly sis.
Brrog 32 18.09 +5653L emoes

gl
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Figure 6. 'Regression line of flavor score on per cent soluble
solids of fresh fruit and 90 per cent confidence
interval,
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pHs The use of pH values of the raw pruncs as & means
to tell differences in fresh fruilt guality at individual
harvest dates app@afs to be of no value. There were une-
explainable variations in pil values and no consistent trend
of any kind throughout the harvesting secason.

From Table 12 the L.S.D. betweon harvest date means
at the 9 per @emﬁ:l@V&i is 507« DBetween the frullt of har-
vest datos 1 and 2 there wos 8 significant different in
pH. It appears from the data that use of pH tests to show
signifi@amt differences in frult betweon harvest dates is
l@OOPo Row pH valucs ave found in Appendix Table Ye

The pH values were corrolated with the flavor scores
of the canned pruncsy r eguals £,6808. This corvelation
coefficicnt, thouzh significant at the 5 per cent level,
does not seem sufficieontly hish for prediction purposess

fitratable Acddity. The titratable acidity of the

fruit oxpressed as per cent malic scid showed a gradual
decline from 1.0%1 in the fruit of the first harvest to
«683 in those of the last harvest date.

Upon application of statistical analysis of wvariance
to the datay the L.S.D. betwoen harvest date means at the
5 per eond lovel eounsled (1%7. Fruit of harvest date 1 were
significantly different in acidity from harvest date 3.
Fruit of harvest Qate 2 were significantly different in

acidity from those of harvest date %+« Frult of harvest



- Table 12, Mean pH date of 40 raw prunes during aine harvest dates.

Harvest i 2 .3 L 5 .. .6 7. a 9

Tree A 3018 . 3.0 3.31 3,38 3.9 3.39 348 3.3 3.51
B 3.8 3.35 3.36 3.3%  3.43 348 3.6 3.55 3.9
C . 3.11 380 3,35 3.W1 3.4 3,39 3M48  3.50  3.9%
D : 3.17 340 3.50 3.91 3.58 3,0 3.50 3,40 3.60
g 301 3,51 3.35 3.3% 3.5 3.BR 0 3,500 3,52 3.58

Colurm leans 3.21 341 3637 3.h1 3.46 3.%3 3.58 3R 3¢55

Fean Yarvest L.5.D. at 55 level = 072

Analysis of Variance Calculations

Source of variation Gefs Sur of $5Gs. VYariance ¥

Total Ll . 5027 mes  Amee o

Treos L +0362 «00905 Q.QBS-th Sige

Harvest dates e 3616 L0452 . 1%,.67¢% Highly sig;

Error 32 «10%9 »00308 | seeoe

bl
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dates 53 65 7, © and 9 fell uvithin the same acldity grouping.

It can be seen from tho data in Table 13 that the
difforences in titratablo celdity botween Truit of the
various harvest dates were for the most part not significants
Appendiz Table 5 contains raw per cent malie aeid data. It
appears that the deereases in scldity were too suall be-
tween harvest dotes to be of any sipgnificance, especlally
in fruit of the last five harvest datos.

The correletion soefficient belween @@f cent maliec neid
of the ravr prunes and the flavor scores of the canned frult
158 «.0592, This is a high correlations A&As a mothod to
predict flaovor from per cent nallec acid of the rav prunes,
refor to the regression ling in Figure 7. DRefer to Appendix
Table 1 for the regression equation. %Lhe standard error of
astinate, o2, is velatively high and using the 90 por cent
confidonce. 1imits the per cent molic acid appears to be
useful in predicting the conned frult flavor.

Mthough the use of per cent malic acid of the raw
fruit appears fair to predlet flavor, there appears to be
only occasional sipnificant acidity differencos between
readings of the various harvest dates, probably becsuse the
dates are too closc together,

Solublo Solids-Acid Ratlos As shoun in Teble 1%, the

average soluble solids-acid ratio readings of the fruit

ponged from 11,33 for tho Tirst o 24.15 in fruit of the



Table 13. Mean per cent malic aecid data of 40 rav pruncs during nine harvest dates.

Harvest 1 2 3 b g 6 oz & 9

Tree A 2923 969 .855 - 818 -£63 .830 »799 0792 661
B 1.010 296k 878 860 827 798 L7700 L765 L75%
c 1.070  1.000 922 o 827 .812 0795 .78:7 o797 .71
D 1,190 992 913 L8533 o831 LB03 772 L7 .616
B 952 <936 873 L826 L7967 .783 .72h 672

Coluzm NMeans 1.0kl 2972 ety L3 506 « 209 <781 ,758 683

Mean Harvest L.5.D. at 57 level = 147

Analysis of Variance Calculations

Source of va?iation 9% N Sum 0f S0Se Variance F

Total LY «530397 N oo

Trees & 00905 0022625 17509 Yot sige

Harvest dates 8 +17999 L05999875  L.64319%w+ Highly sig.

ETTO? 32 OL135 01292187  emooe

64
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last harvest dates The increase in the ratio was steady
and consistent through all harvest daves.

Statisticel analysis of variance of the data show the
LoS.Do batween harvest &aﬁe means at thoe 5 per cent level
iz LMl. In 2l ensos but ibree, £ruit from cach suecessive
harvest date was significantly different in soluble solidg-
acid ratio from those of the next. Iven towvard the end of
the season vhen othor fruit characteristics showed no
gignificant diffeorences betueeon fruit of the various har-
vost dates, this ratio shows differcnces were prosents

The correlation coefficicent betwcen soluble solids~
acid ratio of the raw Lfruit znd canned fruit flaver scores
is £.9215. Upon @aleuié%ionfaf a regresgion line as showmn
in Figure &, the standard ervor of estimate was found teo be
welatively low; »33% flavor secore units. Refer to Appendix
Table 1 for the regression eguation, Tho use of soluble
solide-acid vatio within the 90 por econt confidence limiis
to predict cammed frult flavor is satisfactorily precises

Coupled with its procision of chowing significance be-
tween fruit of various harvest dates and its precision ia
predicting the canned fruit {lavor, the soluble solids-aneid
ratic appears to have merit for use by the camnery field
0.

RESPIRATION 52UDILS. Tho two groups of prunes placed

under separate conditions Aupust 28 shoved slightly different



Table k. %ean per cent soluble solids-acid ratie of 40 raw prunes during nine harvest
lates.

Harvest 1 .2 3 b 5. b 7 e 9

Tree £ 10499 12,59 1h.27 16,99 16,92  19.5F 18,87 22,74 2481
B 12,18 12.4F  2Lk.d2  16.51  17.65  20.78 21,71 23.3% 24,27
¢ 10.8% 12.30 1k.6h 14,08 10,97  19.%7 21.09 20.58 22.93
D . 9.1 12.19 13,91 14.12  18,b1 19,1  20.3k  19.50 25.8
6

13.2% 13.62  15.35 16.59 1%.3h  17.63 18,90 2i.%1  22:92

Column Means 11.33 12.65% 1.6 1647 18,06 19.45 20,20 21.51 2k.15

Yean Harvest L.%.De. at 55 level = l.b1

Analysis of Variance Calculations

Sourece ef variation defo Bum of Sqs. Variance i

Total Ly 760 476 e e

Trecs b 3979 ~9OH75 <8277 lot 5ig.
Harvost dates 8 718,030 - fo.75% 74.65297% Highly sig.

Zrror 32 3850 1,2010 s



FLAVOR SCORE
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Figure 8. Regression line of flavor score on soluble solids-
acid ratio of fresh fruit and 90 per cent confi-
dence interval.
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changos in the cvolution of CO0p per iz per hour. Data is
shown in Table 15. The samples placed in a dessicator,
non-acrated as shovn in Figure 9, shov ¢uite an increase
in respiration the second day of measuremont, August 29,
but then docrenge on August 30. The fruit here show o .
climeetoric rise to the pcal: on Septomber 2 and then start
to decrease, The frult ot this point started to detoriorate.

In the aorated sample thoe frult show a gradual decline
in respiration wntil August 31 and then they rise in two
days to the climacteric peol, Ueptember 2. Both samples
of prunes show o definito climacteric the same calendar
day, six days aftéf the moasurcments vere started.

Septonmber 9, when the frult on the troe appeared to
be in a2 prime shape as Tar as fresh fruit flavor and coloy
were concerned, the frult vere harvested end the respiration
was measured starting Septomber 10. The fruit as shown in
Pigure 9 are in the clinmacteric rise and roach the paak
Septeonber 12, The noxt two days thoy show a definite de-
erease, indicating the climncteric peak was passeds This
climacteric peak coincides with harvest date 8, the dote
showing the highest numerical flavor esnd color scoves of
the conned fruit. Hervest date ® was Soptember 12,

CAD FHULT QUALIYY TESTS. Color Measurement by Sube

jegtive Panels. The color evaluation of the canned fruit

by the color panel ranged from canned frult secores of 3.69



Table 15, Data showing respiration chanzes in acreled and non-gorated samples during
the latter part of the harvestirg pericd.

ﬁugust : ' ) S@ﬁﬁgmbef :
_ 20 20 20 31 i 2 3
Mg. COp per RKg, per Hr, o ' - ' '
Hon-aerated 31,97 368 3.0 36.b 3,3 . 39,1 3641
Aerated b8 20,1 18,9 17.9 26,1 29.3 . 26.1
Sentenbser :
A0 11 12 i3 ik

Aerated 35,4 B1,0 43.9 . 354 32.0

2]
AT
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Figure 9. Respiration changes in aerated and non-aerated
samples of fresh prune fruit during the latter
part of the harvesting period.
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on the Tirst harvest date to 7.15 on the eighth and then
dropped slightly to 7.00 for fruit on the last harvost date.
Zhe canned pruns color shoved ¢ rather consistent snd rogue
lar inerease in desirebility to the eighth harvest dates
Statistieal analysis of varience of the dsta shows the
L:8.,D. betwosn veans at the § per cont level is 604 As
ghovm in Teblo 16, tho canned fyult in harvest Gates 1 and
2 showed no significant color differences, camncd fruit of
harvest dato 2 was signifiecontly different in coloyr fronm
those of harvest date 3. Comed Lruit of harvest date 3
wes oignificantly different in color frow harvest date k.

2

wrvest datoes % and ¥ were significantly

=0

Cenned £ruit of
dirferent in color from those of harvest date 8 which showed
the nunerical peak in frult color. Camed frult of harvest
dates 6, 7, € andl 9 wore not significantly different in
color, This imGicated thot oven though some physical tests
way shov siganificent €ifforences between fruit of the various
harvest datos,y the color test panel could not discern them
in those frult harvested lato in the socason,

Colox panel rav date arve found in Appendix Table 6.
Color scores by individusls are found in Appendizn Table 7.

The correlation coefficlont bhotween the flaveor scores
and subjective color test scoves is £,9%58 and as shown in
Pigure 10, the standard orroy of estimate, the lowest in

this stwdy, 48 ,273. Thig shows that with high prehebilily



Table 16. lean subjeetive color panel scores of canned nrunes for nine harvest dates.

Harvest d 2 3 y 5 5 7 8B 9

Tree A 2.67 3,72 Lok 523 5.02 7:78 ©  7.31 7.5%7 7.02
B LBS WOL W91 500, 5.7 7.07 7.3 729 6.86
v 3.9 5400, 5.15 6.0 6.60  7.22 7.16  6.86 6.79
D %,10 B45 5,03 6.B3 6.60 6.85 6,93 7.30 7.3k

- 3.29 3.80 k.25 5.60 64,16 5.53 6.35 6.1 6.99

Columm leans 3.69 4,19 L85 6.09 6.07 6.89 7,01 7.15 7,00

Mean Harvest L.S.D. at 5% level = .60

Analysis of Variance Caleculations

Sourece of variation  d.f. Sum of Sas. Varianee ¥

Total Ly 80,08 o coeoa

Troes L 3,380 ELT2 3.8579+ sig.

Harvest dates 2 69,662 . 8,777 39.6525%% Highly sig.
grror 32 7029 _ <2196 ettt

88
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color score of canned fruit and 90 per cent
confidence interval.
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SUBJECTIVE COLOR SCORE
Figure 10. Regression line of flavor score on subjective
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you may predict Llavor scoros of a conaed prunc from its
subjoctive color seores. The rozrescion line and 90 per
cent confidence limits of these two Les® are shown in
Pigure 104 Refor to Appendix Table 1 for the regression
equation.

Flavor iwalwation, Mo averaie Tlavor scores of the

canned frult as judmoed by the flaver panel are shown in
Yable 17, The renre is from .46 to 6.93. The inercase in
canned Trull flevor ves rathee steody in trend and reachod
a nmumerical peak of 6.93 in frult of the eighth hevvest
date and then doelined slightly in flavor to 6:75 on the
ninth harvest dale.

Ag shown im Table 17, the stotistical analysls of
veriance shows the L.G.D for meens at the 5 per cont leovel
as «37. Conned fruit of hovvest date 1 were judged signifi-
@aﬁély di{ferent in flavor Trom thosc of harvest date 2.
Prult of harvest dabes 2 and 3 fell inte the same flavor
grouping. Canned frult of harvest date 3 was significantly
different in flaver frort those of harvest date Y, Canned
fruit of hervest dotes B and ¥ foll within the same flavowp
grouping. Cenned Trult of harvest dates 6, 7, & and 9 fell
within the sawo flaver groupiny althouzh harvest date &
shoved the highest nuwmericel £lavor scores

Flavor ?ancl raw data aro found in Appendix Table 8.

Flavoy scores by individuel testers are found in Appendix



Pable 17. Hean subjective flavor panel scores of ecanncd pruncs for nine harvest dates.

Hapvest . . 1. 2 i T S SO - i 8 9

Tree & 3.87 5403 5.29 5.0 FAE  6.01  6.99 7.17 6429
B 4,75 Felie  GukL  H.E% 6.0 6.79 6.89 6.99 .01
c 4050 5.75  5.73  6.33.  6u68  6.63 677 6.1 .84
D L,52 542 5o 58 6.03 6.68 7.01 7.C%  7.08 6.68
B L. 67 5.28 5466 5499 6.2 5497 6.25. 6e53 6.95

Column lMeans L.4%6 5¢38 §e 51 6.02 6.35 6.6k 6.579 %.93 6.75

Vican Harvest L.S.De at 57 level = .37

Analysis of Variance Galeculaticns

Souree of variation d.fe Sum of 8¢s. VFariance 7

Total L 31.13 PR crmsmcnes

Trees | L <98 245 2.95% 8ige

Harvest dates | 8 27.18 w 3.4 Hlh5o% Hizghly size.

Brror 32 2.67 . .083 R

6
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Table 9'&

Sinca flavor of the coanned prunn is elt to be the
rmost important simgle cannoG frult guality fector, all
other scoyes Trom objeetive and subjeetive tosts of the,
fruls are @é@rélmﬁu@ with flaver seoress IL the correlation
coefficionts were above 000 the vegression line, the

standard error of ogtimate nnd 90 por cent confidence limits

el

rere constructed botween flover scoros and the particular

test veluas.

Cuk=0ut Soluble Solids of the Juice. The cut-out per
cent soluble solids of the esuned juleo rangoed, as shown. in
Table 17, from 22.%% for {ruit canned ¢he first harvest
dato to ES,?Q for those cenned on thoe eighth harvest date
and then foll slightly to 25.60 in those camod the last
harvest datce |

The L.8.D. £ron the statistical enalysis of varlance
betwoen means ot the ¥ per cont level is 1,05, Conned frult
Juiee of harvest date 1 wns significantly different in
soluble solids Lrom that of harvest date Y. Canned fruit
Jnico of harvest date 2 wvas signifie@mtly differant in
soluble sclids from that of harvest date 6. Conned fruit
juice of havvest date 6 was siznificently ¢ifferent in

soluble solids from that of harvest date f which has the

1

groatest numerical soluble colids reading. Conned fruit

¢
juice of harvest detes 7, U and 9 sghowed no significant
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differences in per cent gsoluble solids.

Appendix Teble 10 contaoins cut-out per cont soluble
solids raw datea.

It can be seen that significant differences in per gend
soluble sclids of camnned fruit juice from the varlious hare
vest dates are on the basis of six or nine-doy intervals so
.that the method docs not eppear o be suffielently precise
Yoy threo-day intorvals.

The correlotion cocfTliciont between cut-out soluble
solids of the julee and flavor ccores is £,7017, ihich
appears too lovw to prediet wikth any proeision the flovor
of the camned £1vit,

Por Cent wransgmittonco of the Conmed Prune Julce. As

seen in Table 19 the per cent transmittance of the canned
prune julee using the yellov-groen £ilter 530 mn. ranged
from 71.% on juice of the first harvest date to 36.° on
juice of the last hovvest daleo. 7The per eent transmittance
of the camned frult Jjuices showed a lons gradual deeline
as the fruit ripened and the color begene nore intenses

The L.5:D. for means at the 9 per cont level is 7.3%.
Prune juice of harvest date 1 and that of harvest date 2
vere not significantly different in color intensity. Cannced
juice of harvest date 2 and that of harvest date 3 was
significantly different in color, Frult julce of harvest

date 3 and that of harvest dote & §iffored sisnificantly



Table 1f, lean cut-out soluble solids data of the canned prunes £or nine harvest dates.

Jlapvest 1 2 3 b 5 & 7 €. 2.
Tree A 23.03  22.50 23,20 23.48  23.93 25.13 2k.25  23.38 26.08
B 22,93 23,35 2348 24,63 24,08  2h,b5 25,60 26,93 25.45
¢ 23.50  2%.23  23.93  23.78 24,08 24,90 25,99 27.28 2%.30
D 22.30 24,18  23.30  2b,h&  oh,73  2h,35  25.83 26.9C 25.80

B 22,95 23.50 2%.35  2h,bh3  25.93  2h%.63 24,38 24,13 25.30

Column Means 22.9%  23.53 23.65 24,16 ‘2%.53 24,65 25,19 25,72 25,59

Mean Barvest L.S.D. at 57 lsvel = 1.05

Analysis of Variance Caleulciions

. Source of Variaﬁionﬂ G.fa Sum of 5gs. Tariance ¥
Total Ll 61.2%6 e - FET—
Trees b 3.157 78025 1.18179 (ot sige
Barvest dates & 36.720 .59 :6,@73508$* Highly sige

Trror 32 21.369 SBETTRL2  cmmmm

46
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in colow, Canned frult juice of havvest dates & and § were
not significently different in color. Tho fruit juice of
hervost dates 6, 7, £ and 9 shoued no cignificont differences
in color. This pnthod of testing canned frult julee color
appears (o parallel vory closely the rssults found by the
golor and [lavor ponels.

Apmendix Teble 11 coatains por cent transmittance raw
| datas

Tho eorrelation coefficiont between per cent transe
mittance of the canned juice and caaned frult flavor secoresg
is -.900%, This 1s the highost correlation betweer an ob-
Jeetive test on the cennod fruit and the ecannsd frult flavor.
Aefer to Figure 11 for the regression line and the 90 per
cent confidenco linits, The standard erroy of estimate is
«373. Appendiz Table 1 contaling the regression line cgua-
tione |

It appearz that color intensity chongesg expressed asg
por eent tronsmitiance of tho canned fruit juices show
sone significant differencas at vhroe-day intervals and
closoly parallcl subjective color and flavor scores. Thus,
chaﬁg@s in per cont transwititonce of the camed frult juice
appears o be o good mrthod to prediet flavor of the ceanned
£rult, |

Color of tho Ekin of thg Cenned Fruit, 1. HI Values.

The Rd color values of the canned prunes studied ranged



Table 19, Nean per cent transmittance data of camned prunes during nine harvest dates.

Horvest 1 2 i S g 6 .7 & 9

Tree A 80.25  75.75 62.00 k6.75 60.50 29.25 38,00 32.00 31.50
B 63.75 7425  66.25 52,00 47.00 3£.00 39.50 39.25 43.00
¢ 66,25  67.75 53.50 %0.75 143,50 L1.50 38.75 39.25 36.50
3! 25.75  70.50 64,00 4,75 37,75 49,00 38,00 35,50  33.25

&=

71,50 76,00 71,50 54,00 5%.00 58.50 %&7.00 88,00 39.7%

Column Means 71.5C 72.C59 63.%5 L6.85 L8,55 k3,25 40,25 38,80 36.80
Mean Harvest L.S.D. at 57 level = 7.39 '

Analysis of Variance Caleulations

Sourgee of wvariation et Sum of S¢s. VYariance g

Total bl 9577.23 S s

Prees b 520,5 132,38 L,039% Highly sig.
Harvest dates 8 799852 999,82 30.k75% Highly sig.
arror 32 10%9;?1' 32,81 ———

96
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Figure 11. Regression line of flavor score on per cent

transmittance of canned prune juice and 90 per
cent confidence interval. -
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from 5,13 for fruit of the first harvest date to 1,83 Lor
fruit of the laost harvost dete. . The changes inm X color
values of the Truit wore not particvlarly consistent as
saoen in Table 20.

Statistical aunlysis of varianee shows L.8:D. for means
at the % per cont level as +,61l. The RA values of fruit
from harvest date 1 vere significantly different in color
from those of hervest date 2. Canncd fruit of harvest dates
2 apd 3 fell within the samoe color grouvping and wvere sizgnife
lcantly different in coler firom those of harvest date k.
Canned fruits of harvest dates Yy 54 6, 7, & and 9 fell
svatistically into the sane color grouping as measured by
the Bunter Rd scale, | |

The correlotion coefficlent betweon Hunter RY values
and lavor of the conned fruit is =.09%1, and the standard
error of estimate 15 374, The 90 per cent confidonce
limits and regression lino weve caleculated vo aid in pre-
dicting canned fruit flavor from Hunter RA valucs., Refer
to Appendix Table 1 for the vegression line eguation. As
seen in Pigure 12 the use of Rd values to predict flavor
of the canned fruit is precise.

The use of the Funter Rd scale to dotermine significant
differences between cannoed fruilt somples of different hare
vest dates wvas poor and aceordingly,; either the differences

were not present or the Munter BRI valve was uwnable to discern



Table 20, Mean Hunter Bd valucs of caonned prunes during nine harvest dates.

Hazvest 1. 2 3 L -5 _ 6 . ?2 8 9

Tres & 6.52 39 343 235 2.0 1,582 140 2,50 1.95
B 3.80 3.08  3.10 2.20 i,go ©1.88 180  1.78 2.08
¢ %88 3,38 2.95 2,00 2,10  2.38  2.63  1.50  1.63
D 5623 3.33 3.40 2.60 1.93 . 2.5% 2.35 1.6 1.58
B

5,15 3.90 3.28 2,35 2,09 2.8 238 2,38 1.93

Column Means 5e13 383 3.19  2.30 2.1% 2.2 2.07  1.99  1.83

Vean Farvest L.S.D. at 57 level = .61

fnalysis of Varisnce Caleulations

Bource of wvariatioam G.fa Bumm of Sgs. Variance v

Total Lk . 53.108 mceme it amen

Trees L . 1,00 - +25 1.122 Fot sig.
Barvest dates 8 Ll 08 5.6225 25,2356%% Iighly sige.
Error 32 : 7.13 2228 e

66
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FLAVOR SCORE

L i : | 1
8.0 2 3 3 5

HUNTER Rd

Figure 12, Regression line of flavor score on Hunter Rd of

canned fruit skin and 90 per cent confidence
interval.’ .
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then,

2., Hunter "b" Values, As seen in Table 21, the Hunter
"b" values for the canned fruit ranged from 12,81 for canned
frult at the beginning of the harvest period to 4.73 for
fruit at the end of the harvest period, The largest color
changes on the "b" scale appeared in the canned fruit of
the first few harvest dates,

The L.S.D. of means at the 5 per cent level is 1.63.
Canned fruit of harvest dates 2 and 3 were not significantly
different in color but were significantly different from
those of harvest date 4. Canned fruilt of harvest dates 4,
5, 6, 7, 8 and 9 fell within the same statistical color
grouping and showed no differences among themselves,

The correlation coefficient between canned flavor
scores and Hunter "b" values is ~,8147., The standard error
of estimate is ,506 which is relatively high. The regression
line and 90 per cent confildence limits aid in determining
the prediction properties of the Hunter "b" scale in terms
of canned fruit flavor. Refer to Appendix Table 1 for the
regression line esquation.

This method is fairly accurate in predicting the canned
fruit flavor but does not appear to show significant differ=
ences between fruit of the later harvest dates as do some
other tests. This appears to be a considerable drawback in

the use of the Hunter "b" scale to determine canned prune



Table 21;‘.

Mean Funter "bY values of canned prunes during nine harvest datese

Hervest .. .2 3 . 5 6 7 8 9

Tree A 15:.7% 2.55 &40 5,60 6,18 3,10 3.C0 543 bLB
B 9.95 8,60  £.60 6.35 k60 .05 .28 3.83 565
¢ 12,20 9.90 795 k.98 5.65 569 6+13 3.30 4425
D 13.1% 2.18 9.6 7.05 LB 6,43 8,28 ko35 3447
% 12,98 10,63  9.23 6,65  6.33 .00 6,30 715 5.83

Column Means 12,81 9.57  P.77  6.13 551 FAF 5.58 Lfl L.73

Hean Harvest L.S.D. at 57 level = 1L.6%

Analysis of Variance Caleculations

Source of variation e U g gun of 8gs. VYariance ¥

Total Ly 37507 oo oo

Trees L. 19,27 4,817 2,978 Sisz.

Harvest dates | & 30%.05 - 38,006 23,504 Highly sige

Error 32 51.75 1.617 it

AN
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color,.

PH of Canned Prunes. As shown in Table 22, the pH

valves of the conned frult for the nine harvest dates
ranged from 3,19 to 3.45, There scems to be no consistency
or pattern in pil changzes between the canned fruit during
the season.

fppondixn Toblo 13 contains the raw pH data.

Thoe P values from the statisticold analysis of variance
were not sisnificant.

The correlation coefficiont betwoen pH values of the
camned Trult ond conned Fruit flavor 1s £.5410. This i
very low and 1s not useful Lor prediciion PUrROSCS.

ﬁjtraiablo leldity of Gonned Prune Pulp. The titratable

acldity of the conned julce end fmuit blonded together
renged Crom «55° per cent molic acid for fruit of tho first

harvest date to 366 in those of the last harvest date.

The reduction of acidity in the canncd fruit appears to be

g@@&dy and uni¢0 in eammed frult throuvghout the harvest-

ing seagon.

Doon the statligbical analysis of vawianee\aﬁ shown in
Table 23, the L.5.0s of nesns at the 5 per cent level was
032, Commoed £iult of harvest date 1 were significantly
different in acidliy from those of harvest date 2. Canned
fruit of harvest dates 2 and 3 were not significantly

different in acidity. Canned {ruit of harvest date 2 were



Table 22, HNHean pH data of canncd prunes for nine harvest dates,

Harvest 1 2 3. & 5 6 _ v 8 9
Tree A 3.26 3.37 3430 3.3%  3.33 0 3.3L 3.33 0 3.3L 0 3.36
B 3434 328 3.33  3.33 3.36 3.39 3.39. 3.36 3.4
c 3.02 338 3.37  3.35 341 3.39  3.50 3.38 3.50
D 3.0k - 3,18  3.29 3.36  3.30 .48 3.50 3.32 3.61

3029 3435 3.36 3439 3.19 3.36 3.36  3.16  3.30

Colurn Means 3.19 3.31 3-.33 3435 3032 3.38 3.2 3.32 3.45

Analysis of Variance Calculations

Source of varistion defa Sum of 8gs. Variance r

Total Ll 24935 D mmeme et

Trees L 20226 00565 007 Wot sig.
Harvest @étes 2 «2150 - -026R75 2336 Hot sig.
Lrror 32 «2559 -079968 S

£0T
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\

significantly Jifferent in acidllty from thece of harvest
date 5, Cannod fruit of harvest dete b differcd signifi-
cantly in gcidity ff@m.thasa‘@f harvest date 6+ Conned
fruit of harvest dates 6, 7 end & fell within the same
acidity groupinze Camned fruit of harvost date 9 were

significantly loss acid than those of horvest date €. The

iy

differences in acidity of tha Lrvit of the various harvest

dates vere significant in moro casss then some of the other

a

measured canned fruitt charncteristics.
pondix Table 13 contains the titratnblo acidity row

>

i\’

B
4

datas

Tha corE@latiGﬁ coclTiciont betwecn titratoble actdity
of the caonned Truit and the connnd Prult flaver 15 «.0960
wnich was rather high, From Flzure 1b the regression line,
the standard errez of cotimobo of ,38% 2nd the 90 ner cend
confidence linits show per cont malic acid of the canned
prune is a preclse way to prediect conned frult Llavor though

the ranze is very short. Refer o Arpendix Table 1 for the

3

agression lin@‘equationy

Cut=~out Soluble 5olids -~ Titratable Acidity Retlo of

Caoned Frult, The solukle solide-aecid ratio of the cannod
fruit in Zable 2% ranged from “1,.2 for those of the Tirst
horvest date to 70.0 for those of the last harvest date.
The increase of tho soluble solids-neid ratio in the canned

ruit is consistont in direction ang fairly uniform in



Table 23. lican per cent malic acid data of canned prunes during nine harvest dates.

Horvest 1 2 3 58 6 7 5. 9.
Tree A <519 «510 106 185 L Lof sl 430 21 »360
B 527 W8 7L B76 o130 L3 B0 409 «370
c «550 173 81 51 <436 3k L2l RNL +363
D «606 173 JR i1 178 L7k PRi%e1 S «396 133 «3bk

o]

- E’RQ ° 563 ,,lé-% ,l{b@? » 2;‘71 © %@1 P 5 b o%# ° 39 5

Column Means "7'58 < 5@@ ei{'ﬁl © l’?‘?g’ - 3462 ° L?’h’l : 0%33 Jﬁ?g -« 3’66

Voan Harvest L.S5.D. at 57 level = .032

Mnelysis of Verlance Caleulations

Source of variation Gofa svm of 8gs. VYarionce r

Total Ll k75 oo i

Trees b 0137 L0034%25 5,6799%% Highly sige.
Harvest dates £ 21145 01483125 23.735%% Highly sig.-
Error 32 <0193 +O00EC3 e

40T
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FLAVOR SCORE
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Figure 14. Regression line of flavor score on per cent

malic acid of canned fruit and 90 per cent
confidence interval,
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magnitude all the way through the harvesting periocds
\eor statistical analysisc of warionce, the L.S.D. of

the neans at the 7 nor cont level is Mok, Conned fruit of
hairvest date 1 wvere significontly differeant in ratio from
those of harvest date 2 Cenned fruit of harvvest dates 2,
3 and & kad statisiieally the seme solubleo golids-acid
ratio, Camned fmadis of harvest date 2 vore significantly
lower in soluble sclide-acid retlc than were fruit of
harvest dato 5. Conned fruit of harvest date 5 wore signif-
icoatly differcnt in coluble solids-aeld ratio than those
of hervest dete 7s Conned fruit of harvest dates 6, 7 and
& 33g not appoar to show significant differencas in soluble
solids-acld ratio, Differcnces in soluble solids-acld ratio
ﬁn nany cases vere not significont but the ratio did shoy
& good range in the cenncd frulit studies and probably nerits
o ‘cloger study,

The coryelation coefficicnt between canned frult flavor
and the soluble solids~acid ratio 1s #.779%, This appears
to be o Calrly goorl correlation butl not high enouzh to wuake

prediciions as 4o the flavor of individusl cans of prunes.



Table ?.LL»",‘

Mean ecub-out soluble solids—zeid ratic of conned »runss during pine harvest

dates.

Harvest 1 2 3 b 5 6 7 8 9

Tree A 4.3 4349 L6, 8 42,5 47,9 56,9 56,1 - 5543 72.5
B 43.5 48,3 19.6 51.7 = 56.C 579 61.9 65.¢ 62.9
c 42,7 51.k 39.7 . 5z2.% 5503 56.9 614 65.9 69.7
B 36.8 5142 467 51.3 52,1 601 - 61.3 62.1 75.0
B 38.9 41,7 53.7 42,0 5%49 %9.1 50.5 51.9  6h.l

Column Means U1l.2 L7.3 49,3 5C 7 53.7 5642 52,2 . 60.2 700

Mean Haorvest L.S5.De at 535 level = 4,12

Analysis of Varianece Caleculations

Souree of wvariation Gofs gum of $as. Varianece ¥

Total L 3406.04 e mmnoo

Trees L 227,89 56.9725 &.82551%% Pighly dige

Harvest dates & 2800.3% 350.0425 29.64P%: Highly sig.

Trror 32 377.61 1148065  eoome

o1t
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SUMMARY AND CONCLUSIONS

Approximately 200 raw prunés were harvested from each
of five Italian prune trees every three days for nine cone
secutive harvest dates, Thus, the harvesting perilod was
24 days in length, Forty individual fruit from each tree
were drawn at random and subjected to a series of fresh
fruit quality tests.

For each quality factor which was measured, the exper~
iments were set up as nine by five factorial analysis of
variance studies with the number of observations in a
replication depending upon.the factor being studied.

The correlation of cach objective and subjective test
with canned fruit flavor was then calculatéd. The regression
line, standard error of estimate and the 90 per cent cone
fidence limits were calculated for each test which had a
correlation of 0.80 or better with canned fruit flavor.

Since the investigation included Italian prunes har-
vested during only one growing season and in one orchard,
the results Jjustify that conclusions be drawn with some
probability but with no certaiﬁty of their being entirely
applicable after a more complete study of the subject.

OBJECTIVE‘TESTS USED ON RAW PRUNES, 8everal fresh
fruit quality factors are acceptably precise in prodicting
the canning quality of the Italian prune,

Soluble Solids Ratio. The soluble solids-acié'




112

ratio of the raw prune shows the high correlation of £.9215
with flavor scores of the canned fruit., The standard error
of estimate is ,334 flavor score units on a 1 to 10 scale,
An average soluble solids-acid ratio of 21.5 gave the best
canned prune flavor but a range of {rom 21 to 23 will
probably glve the most desirable canned frult, This method
will enable the cannery field man to predict the future
canning quality of the crop.

Soluble solids-acid ratic of the raw prunes shows ex-
cellent three~day precision as a guide to harvest maturity.

Prossure Test, The mean pressure test readings of 40
prunes measuring the firmness of the raw fruit show the high
correlation of =,9100 with flavor scores of the canned fruit,
The standard error of estimate is .354. A mean pressure test
reading of 4.7 on the Ballauf 5/16" tester gave the best
canned fruit flavor. The range of pressure test readings
from 4.5 to 5.5 should give good canned fruit flaver. The
pressure tester has merit for use by the cannery field man
as a quick and easy method to predict canned fruit flavor,

Only mean scores of harvést dates 5 and 6 were not
significantly different, which indicate‘this method shows
high three-day precision as a guide to harvest maturity.

ver _Cent Sol

jds. The per cent soluble solids
of the raw fruilt show a high correlation of £.9020 with the

canned fruit {lavor scores, The standard grror of estimate
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is .372 flavor score units on a 1 to 10 scale, & mean per
¢ent soluble solids value of 16.3 gave the best canned
fruit flavor., Per cent soluble solids 1is a quick and easy
methed to predict canned fruit flavor.

The only drawback to the use of per cent soluble so0lids
is that it doss not seem to be precise as a guide to picke
ing maturity on a three~day basis, It could possibly be
used for determining the maturity of fruil harvested at
intervals greater than every three days.

Raw Fruit. The per cent

malic acid of the raw prune has the relatively high corre-
lation of ~,8592 with canned fruit flavor, but also has a
relatively high standard error of estimate of .442,

Its three~day harvesting precision is poor since there
is no significant differcnce in fruit acidity between fruit
of harvest dates 5, 6, 7, 8 and 9. Thus, this test has 1it-
tle merit as a guide to harvesting though there is a fairly
uniform reduction of per cent malic acid from about 1,10 to
«70 in the fresh prune throughout the harvesting season.

rune Flesh., The color of the raw

prune flesh showed consistent changes on the Hunter "a"
scale, These were from -4,9 which is green to £6.0 which is
vellow; the other Hunter Color-Color Difference Meter scales,
Rd and "b", showed almost no color changes.

The Hunter "a" #10 (the #£10, a factor for calculation
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purposes) readinzs of ¢he Tfrosh frult flesh shows a falrly
high correlation of APL30 with conned fruit flaver. The
standard error of cstinato is o364,

Its use as 2 guide to horvest by three-day periods 18
poor but 1% bhas possibilities for use onm fruait harvested
over a greater interval of tipe,

pl Values, The correlation cocfficiont Between pH
values and canned frult flovor scores is £.6808 which docs
not appear high enough for flavor prediction purposss.

The three-day precision of pH values to check fresh
frult gquality changes proved to be of 1ittle values

Frosh Fruit Uelpht. The correlation coefficiont be-

tween fresh fruit weight ond the camed fruit flavor scoves
is #.5%33 vwhich is not sufficient for prediction purposess
The fresh Truit weizhi of 40 frult shoved a trend toward
a numerical pealt of 2,6 pounds on the fourth harvest date
at pressure test reading of 7.7, Bince there were no sig-
nificant differonces bobween frosh frult welghts of fruit
from the third to the seventh harvest dates; 1t may bs sald
the greatest Tresh frullt weiszht was obtalned with & pressure
test ronge of [ to 5.3. -The peak of froesh frult weight
on the fourth harvest date had o soluble solids-acid ratio
of 16.5. The range of soluble solidg-acid ratioc with the
hishest frosh fruit welght was from 1%.5 to 20.2, The

threg-day precision of this test as a gulde to maturity is
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YOry poors

SUBJSICTIVS TEETS USHED O RAV PRUNES. The nmethod of
grading rawv prunes by 6&%@2 skin epvearance alone shovs &
corrolation of #£.7686 with the conned fruit flavor. This
methed which attempts o simulate cannery grading belt
conditions doos not seen a precise way to predict canned
fruit quality., As a gulde to harvost maturity, the threes
day precision appears very lov.

ROSPIRATION 37UDINS. The respiration of the fresh
fruit was measurcd by the C@Q evolved, The respiration
cycle in the italian prunc shovs a definite climacteric and
this eclinescteric appears ot approximately the same time the
fruit hervested exhibit optimum camned frult flavor and
color.

CANNGD ¥RUIT QUALITY TIH%8. The remaining lot of fruig
after the fresh frult samples were renoved was placed in
32° P, eold storege for processing the next day. Frult
from ecach trec cach harvest date werc proceassed in twelve
Mo. 2 fruit cnamoled cans for use in canned frult analysis
studices.

OBJLCTIVS T..0T6 Us.D QI CANED PAUNLS. Seversl canned
quality Tactors can be used {o predict or specify the canned
fruit flavor.

Por Cent 7ransmittance of the Canned Juice. The per

cent tronsmititonce of tho diluted juice (1 part canned julee
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%o 3 parts distilled weter) using g Lumstron filter with a
dominant wave longth of 520 mwnr. shove o high correlation ef
~. 900k with canncd fruit flavor, The standard error of
sgtinate is «373. A&n averazge per cent branspittance reads
ing of 38.8 vas determined on fyult with the highest flaver
score. The mean per cont transmititonce for the study ranged
from 72,9 to 36.7¢ This mothod has merit for use by a
conpany greder desiring to weasure the flavor acceptability
@f.cann@ﬁ Pruness

This quaiity factor has a f@latiVQiy'high precision in
showing color differénces batween Lruit harvested every three
Anys.

Canned Frult Skin Color as Measured bv the funter Color-

Color Difference Veter. The [unter R4 taken on the skin of
esnmed frult chous a correlation of £:8971 with canned fruit
flavor. The stondard ervor of cstimate is +3%%, Prunes
with a mean Iunter B valno of 2.0 had the post dosirable
flavoy. A compeny grader eould use this value bto neasure
the flavor acceptability of camed pPrUNGS.

Its use to show color differenccs between fruitl have
vested every three days is poor but it may have application
on fruit harvested at greater time intervals, such as four
or five days.

The Hunter "b" resdinges of the canned frult skin show

o correlation of -.f147 with canned fruit flaveor. The
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standard orror of cstimete, .506 flavor score units, seri-
ously limits the use of this method to predict cenned £ruit
flavor,

This tost Sh@ws‘#ery little difference in skin colow
of eamed fruit hervested every three days.

- Pitratoblo Acidity of the Canned Prune Pulp. The per

cent malic acid of the caaned frult show a covrelation of
«sf960 with the canned fruit flaver, The standard error of
estimate is .38, Though this is & relatively high correla-
tion coefficient,; fPhe short renze of the per ceant malic
acld change, from/about .600 $o o300, limits the use of
this nethod to predict canned fruit Tiavor,

Cenned frult harvested every three days for the most
part ars not significantly different in per cent malic acid,

pH Values, Cut-Cut doluble Solids and Cut-Out Solubile

Solids-Acid Ratio. TYhese tests vhow lower correlations

with caommed fruit flavor end for the most part show no
significant differcnces betuween frult harvested every three
days. The cut-oul per cont soluble solidSma@id ratio nay
merit eloser study because of the wide range, %142 to 70.0y
shown botween the Tirst and last harvest dates,

SUBJECTIVS TLATS US.D Ol CANNLD PRUNIES, Color of the

Conned Frult. Tho mean color score of the frult as judgzed

by an organoleptic panel, described in section on flavor,

on the basis of 1 to 10 ranzed from 3,69 the first to 7.15



118

the eighth harvest date. The ﬁinth harvest datoe mean score
dzoppod to 7.00. Differences in fruit color of canned fruit
betwosn the earlier harvest dates were found to be signifi-
cant. Tho panel denoted no significant differences in color
batwecn camned frult of the last four harvest dates ut a

definite trend is noticeable. Harvest date ¢ showed the

k511

highest numsrilcal color rating of Y.15%.
The correlation coefficicnt betuween panel color secores

and cannod frull flavor seoros is £.0u5P. This is tho

highest corrvelation betwocn sny ouelity test and flavors

The standard crror of estinmgte is relatively lovwy .273

flavor score units, and thus indieates the flavor of conned

pruncs can be vell predicted from color of the canned fruit.

Flavor of tho Canned Fruit. The mean flavor scors of

the canned fruit on the basis of ten peolints for o "porfeet®
score renzed from 4,46 the first to 6493 tho eighth harvest
date. The ninth harvest date mean score dropped to 6.75.
There vere significent differences in flavor of the fruit
the first few harvest dates but fruit from the last four
harvest dates woere found not €o be significantly different
in flavor although the trond showed harvest date & hed the
hizhest numerical flavor score. There were six to eight
Judges orn caeh pancl. Bach tree-harvest sample was tasted
four separate timcs and averased. The judges were selected

by being within the “threo sizma® limiis of the averaze of
5] L&)
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the vhole panel cach separate trec=harvest date 65 per cent
or wmore of the {ime. These limits vere calculated for the
firgt ten taste-testing periods. After the filrst ten periods
only the gualificd judgos were asked to tastes

The other subjeective and objeelive tests carried out
on the raw and canned prunes vere corrclated vith canned
frult flavor because this factor was felt to be of singular

importence in canned prune ¢uolity.
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APPERDIX

Appendix Table 1. Regression equations for Figures 4-8
and Figures 10-14.

Figure 4, Regression line of flavor gcore on firmness
of fresh fruit and 90 n@r cent confidence interval,
Flavor score = -.376x £ 8,79.

Fipure 5. Regression line of flavor score on Hunter
"at £10 of fresh fruit and 90 per cont confidence interval,
Flavor score = .1992z # 3.84,

ggggr@ 6+ Regression line of flavor score on per cent
goluble solids of fresh fruit and 90 per cent confidence
interval.

Flavor score = ,425% = ,02,

Fipure 7. Regression line of flavor score on per cent
malic acid of fresh frult and 90 per cent confidence inter-
val,

Flavor score s =7,39x # 12.4.

Figure 8. Regression line of flavor score on soluble
solids-acid ratio of fresh fruit and 20 per cent confidence
interval,

Flavor score = ,216x # 2,39.

Figure 10. Regrassion line of flavor score on subjec-
tive color score of canned frult and 90 per cent confidence
-interval.,

Flavor score = ,589x # 2,63,

Figure 11. Regression line of flavor score on per
cent transmitiance of canned prune juice and 90 per cent
confidence interval,

Flavor score = ,068lx #£ 2.39.

Figure 12. Regression line of flavor score on Hunter
RQ of canned fruit skin and 90 per cent confidence interval,
Flavor score = .683x # 7.93.

Figure 13. Regression line of flavor score on Hunter
"H of canned fruit skin and 90 per cent confidence interval,
Flavor score = .231x # 7 7e

Figure 14, Regression line of flavor score on per cent
malic acid of canned fruit and 90 per cent confidence interval.
Flavor score & 15.35% # 13,27,



y Tlunter

nine harvest date

Harvest 1 ,g._ ! b 3 6. Z L. 2
Troe & -5.35 =3e15  =0.05 #£2.% £0.53 £3.18 A48 45,23 #£8,23
B =350 4,00 =1.33  -1.13 A2 £5.BT 0 #6.08 #£5.05  #£4.00
G =518 =303 <140 #2.83  £2.63  £5.30 46,05 5B 46,13
3] 6,08 L4590 22,30 =0.15  A0.95  £e0Y  #h3 45,58 0 £5.15
o e, 00 23,280 =2,63 1,70 A7 £1.85 Al.63 £5.15 £9.83
Colusn Means -'4.91 =361 =1 5k A0.BE #£2.00  £3.93 %%.61 %5;12“ #6.03
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npeadix Toble 3. 3Jawr por cent soluble solide dats of Trosh prunes
BGC8e

Harvest 1 2 3 b 5 6 7 8 9

Tree A 10,9 12.2 12 13.2  alh o 16k 1heS bl 16
100,)‘1' 12; 5 - g 1 13\:‘.}"?‘ . 1‘» £ S ’) 16'0 ' 1508 - © 5 l‘éaz{;
10.8 11l.7 12.0 AR, 6.4 1.8 -0 16.5
10,9 12.3 12.3 k.5 1549 16.° 15 & 16,3

)
e et et et e ot
GOWI D GANININ

Tree B 12.% 12.h 12.3 15.% 1.5 16t 6.9 S 12,5
1.0 11.6  12.5  Thi5 . 1A 16.2 17.3 8 1805
12,2 12.0 12.2 13.% 1.5 6.5 16.6 & 12,5
129 } lc’?bo :i ,n)‘} j.goé 3 [?,5 35 léoj 17.@ 02 ) 1?0.6
Tree C 11,0 1242 1w.2 12,9 13,5 15,6 16.9 16.3  16.5
11.6 12,3 1364 13.2 103 159 15.7 16.0 18.3
11Q};’ lggb 13 93}5 130 5 . 150 1?’ 150 f 16.1 16. g 16 © 2
llgljf 1233 1331 130 § lg.—:; 1535 160,8 16&2”}’ 1603
Tree D 1L 12,3 12,5 134 DS 15,2 15.6 1n9 153
11.L 13,9 12.7 13.6 15 b 155 15,7 ik 1547
T, izmd 1208 1309 14y 1503 156 17 1549
120@ 1109 120{} lt‘%ng 1%‘-’-»}' li‘o l) 1)09 :@“5&0 < 1@0
Tree I 129 12,5 13.2 13.%’ 1%@? l%oj it 2 l5ié &513
T2.7  12.R 13,6 13.5 13 i mhk 1RE 15,7
12k 12.9 13.3 lé‘é 1.3 R k.8 155 15.3
2.k 12,5 13.4 1.1 15.1 ib.b 15,6 . 15.9 15.2

62t
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Appendix Table 5. Raw per cent malic acld data of {resh prumes during nine harvest dates.

Harvest . 1 __ 2 3 % .5 6 7 .8 .9
Tree A 985 <081 ~E8 «852 2867 - JEk2 ¢799 « 76k «660
- 983- 6958 a 8‘62 .8% - 959 813 . ? . 7%‘@ - 662

Tree B 1.0% 5986 oC 98 0352 .323. (Y& , ' 9776 0771 0‘762
‘:986 - 9@2 P 58 4 868 . 933 - gg% fc?é"%’ © 759 » 7%

TI? ae C 14090 . 10010 ¢913 : F 829 - 81!‘5‘ XY 799 @ 786 * 798 - 701
Tree D 1,230  1.010 916 060 L83 T8 L7722 $759 +610
1.150 «975 =910 .8%5 . LB28 + 308 £772 - 749 622

Tree E 19% ‘939 » & 80 n832 9?97 - 819 * 790 T 729 &673
_ 958 «Ok2 +265 +820 . 795 «715 =760 «719 <671

€1



Appendiz Table 6. Subjective color scores of canncd pruncs during the nine harvest dates
by panel averagtc.

Harvest i 2 3 L 9 < 7 £ 9

Tree A 3400 - 56 5,17 5,56 550 . 7.8 ?.ﬁé 783 . 7.78
3000 La11 30 6.11 L4680 R 6.9L . 7.hb . 6,88
291’7 g’o 121" 5:'; 5’6 5»‘?2 501;5 7093 7025 706% 6@67
2,50 3.05 4,66 Ko7 L, 7 7+30 723 £.96 6.76

Tree B Lo 3.79 5,08 700 6.3 7022 .86 7e33 6.71
4 Q?@ &i.ﬂc g@ %3‘09@ “ret "3: : Je p? éo L &7& ?5 ?«& 95’ ’7330
Y,61 3.90 L, 00 Gel2 6.2C 7o 20 e 52 7439 6467
v i 3 . 76 }":‘& )7 53-. po 57 ® 51;.1 -?o@é .-.L}iz‘ (;Qi? 63_ 71{"

[
7
7.56 . 7
7

tree C Yo i3 562 Tl 6.29 .57 00 . 8,960 6,71
a’: w§@ Fjo 5'@ ‘?L:“QFB {?0?5 60“ } 7.1? Y 019 . 7.@@ ?019

3,50 B.60 5.ar 0 C.93 6.9 7.1h 7.26 0 7.3k 6.67

NEY 33 5’662 50 :)O 7.2’:’ 6525“5 é’eé? 7019 60&"&% 6. )9

Tree D ) h,95  L.Dé £e31 5e6 5.38 7.1% 7.63  7.06
o223 2,30 5.0 ©.3% 7.20  G.f0 8.30 .00 7.30

I‘;‘& QE‘} 3. "'11 E"‘b ffo f & E’O é els’l ‘6-. 57 \.{i & (j@ ?.19 7@1%’

3.9 o Ol 7036 Go?7 7.26 7466 7657 737 677

Treoe § 2413 333 3.50 b 2O Seld 5.06 Go25 £.78 725
353 379 Y65 5el3 6,70 . TohE  £.23 . 7.CC 6.75

%0355 39- ‘56 }‘5‘02"?'3 60@6 fi'q(}}x”“ 6&0@ ‘6.63 60 655' ﬁo—ég

t}l L§-° / E"’-‘;ez‘%‘g 50?9 60}‘7 Ej;oé’l 6. 26 - éa ?C} " 7027

et



Appendix Table 7. Subjeeiive color scores of canned prunes for cach trce-harvest date
by individual judges.

Tree A

Judge 1 1.0 2.0 5.0 50 5.0 8.0 2,0 8.0 8.0
3 &Q L?’e@ 5@@ 600’ 5 h 5 g 00 60 ‘5 ?#@ 7 00
340 140 5.0 640 55 8:0 645 7.0 2.0
Ic@ E"&a@ é&@ 69@ g&@ 8‘0 6.0 8&@‘ 6‘@
eﬁiﬁg@ 2 éa@ 5:‘»‘@ 5@;@ 5&0 :":"f@ 2.0 & «O ‘CCU 8@@
}a@ Z@O 5&0 6t® 574, Q 84.0 ?ﬁ@ gog 6@ 0
3;}-,{} 90 Fal S22 5 <G 7+6 70 «O 8,0
k.0 e 66 e 3.0 i 8.0 8.0 g
Judge 3 L.0 ba0 5.0 5.0 6.0 8.0 8.9 8.0 8.0
39{:\ ) 300 40 6«30 2"%9 &0 6»‘0 . ga@ . 6<0
30 306 'bi'g.G 5.0 2%&0 800 6.0 890 8. 0
Judge & 3.0 L0 ) 5.0 6.0 70 8.0 7.0 8.0
360 %e0 %e0 640 50 8.0 8.0 - 7.0 6.0
3430 b‘r‘@ _ og 6@'0 gnﬁ 8 Q 80@ 7-0 . 6‘0
2.0 L}QG 5&@ 5"-0 5 ! og 70) 8«0 8;@ . 7.
:jﬁﬁge 5 f.; 0@ a%’ce Fj&@ ‘é Q.O 5¢{) ?&O 7‘9 ?ie 7.0
59@ 590 6*'@ é 00 6:6 St@ pao ?Af; . 6&’
"O,G 596 5.0 6&0 ga@ R 84‘0 ?9@ ?&G ?o
3'6 L"O@ 600 . 8.0 . o T4 7.5
Judge 6 ——— 4.0 3.0 540 L,0 6.0 740 70 640
Riatnad 3 0 50@ 5.0 50@ 700 605 61@ 5‘;0
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Appendix Table 7 {(Continuved).

Tree A

Subjective color scores of canued prunes for cach tree~

harvest date by individuel judgese.

Harvest X 2. 3 R | 6 Vi 8 9
Judge 7 @50 5‘0 590 6 .Q 5.0 8.0 é .6 85@ 6.0
Ly® k.0 540 5.0 5.0 740 70 740 6.0

1‘}’&6’ 3& ?& 5.@ l"%‘o@ 6 Q@ 7-0 746 6‘0

Judge 8 2.0 440 4.0 5.0 e  10.0 7.0 8@0 10.0
s B0 mme 5e0  me= 8D ee - 8.0
-—iem 3‘0 @owes: 706 T =g 8 .'{} D mem. Dowew L Sl
Judge 9 o 3.0 %0 6.0 4,0 9,0 8,0 8.0 6.0
———— 3 «0 - 6’ O tmemen ’ ’85.@ Rk 8 »0 e
Judge 10 - . 640 R &40 S 8.6 8.0 8.0
I udg & 11 l«. 5 2.0 ‘!")1}',.‘0 5;0 50 0 7&@ TQQ 7,0 706
1.0 —— .G oo 3. s 70 540 6.0

Judge 12 3.0 3.0 G 540 8,0 840 740 740 2.0
' 140 340 e 740 . — 8.0 8.0
Judge 1 3 R 300 R 2‘?‘ 0 meme 89 0 Rinkad g +0 79 0

#EeT



Appendix Teble 7 {Continned)e. Sumactwe color secores of canned prunes for each tree~
haz»vest é@‘t@ by individusl judges.

Tree B , _ ' |

Judge 1 540 2.0 55 6.0 6.0 7.0 745 7.0 70
tf&sl a;@ 5.@ L:’o@ z”&@ G@ ?ng ?@@ 6-39
t@ 5;5 6.@ {io-i):: ?Q@ 8&8 7t 5 70@

wrdrs . Roain g E=9% e 6_. j xR EIEw N RPETRER

50 5.0 fzﬁo 50 6.0 8._..@- 8.0 . 8.0
6!’5 é'@ §0@ é@é 70@ . 7«9«& 8-0@ 0? 6

Judge 3 Lfg.@ lg. &G’ 5 U S 0 7@6 73@ 7 o 9 o0 700
g 7 taf ' ?o@ 8:@ 8 s@ - 8.0
6 9@ 7‘0 ?QQ ’ﬁ.@ 8 ﬁQ

8.&3 g;e » 70 ?5@

5.5 7.8 ,2 7o 645

- 8,0 6.0 740 70
+40 540 6.8 £.0 3.0 725 70
60@ . jo@ XA ?4@ ’606 - ?OO

Judge 6 4,0 5.0 . L0 740 740 7.0 5.0 640 740
== ko 500 70 e 80 sem 30 ee-

L)
Q
b
®
<3

Judge Y& 1.0 %.-@ 5;@;
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Appendix Table 7. (Continued). Subjective color scores of canned prunes for each trece
harvest date Dy individual judges.

Tree B _
Dervest % 2 3 W 5 6 7 .8 9 .
Judge 7 5.€} &%q{) 6§© 554@ 60@ 7»6 ’790 8°O 7.0
5.0 1,0 5,0 5.0 6.0 6.0 6.0 7.0 7.0
5.0 %.0 f.5 6.0 4.0 7.0 - 750 6.0 5,2
xee 30@ 3{\5@-; ‘30(} hadaatcad 79 hcaied 6»@ 3 Spc
Judge 8 5«0 3.0 545 7.0 '8&3 740 8,0 70 740
Rat 5; 5@-5 5@@ 61: 7 5 e 7+0 s
Judge 9 4.0 5,0 540 540 50 70 7.0 - B0 - 6,0
L0 3.0 é‘é*:’@ 5.0 éa@ ‘7:@ gg@ 8,0 - 90
3 .O cATrex - Sl g 5 oW ey g.C ey 5. 0
Judge 10 50 4.0 o 5.0 643 73 70 8.0 8.0
gn@g@ ll }'4'!0 3q0 39@ 6&0 Spg 70@ 1700 790 505
5;0 30@ SEezen ’Z%'a @ lf?‘x;@ 6 A 7:»@ 79 70
Judge 12 %40 5.0 %s0 5.0 5.0 8,0 940 70 2.0
e 3 :O %'o{} 54; mseo Riduias Eadasad 89@ ' -
Judge 13 5.0 —— 5.0 eme 7.0 7.0 S0 J— 7.0
3.0 e o s T e - 720 e 70
Jugge 50 &0 wem e e e B0 e 70

9T



appendix Table 7 (Continuad). Subjective golor seoves of canmed prunes for eseh troe-
hayvest date by ingividusl judpes.

Tree C

Boevest 1 o 3 & 5 & 7. ... 8 9
Jﬁ@g@ 1 3@6 500 ?i;b i » 6&@ ?@Q gu@ 9@@ 7~&© 6&@
- 35 6.0 L 4 70 6,0 Zs0 '70(2 7.0 ‘?@5
'}‘7‘;&:{3‘ 5.0 560 669 6« 5 6e5 Pob 7@@ 6.0
3.0 50 650 7.0 6.0 7=0 6+5 605 75
J‘E@g@ 2 5‘0{} 7@ 6 6 ° Q ?:o 8@0 g.-,:}. D gza@' @ éi‘;{} 766
c@ 6;@ 6@@ %:q@ 8 e;'o g@@ ,;O 71;0 ) 7,@
f:‘: 6.0 6.5 _ ?,'@ e 7.0 740 70 6.5
540 6.6 e 7+& erss 70 e ‘7 «0 e
Judge 3 Eﬁa ) L,0 8.0 60 8,6 2.0 7.0 7.0
++0 340 Lo 7.0 640 8,0 7.0 740 @.o
Judge & 4.0 6.0 Yee 560 - B0 8.0 8,0 70 g@fo
=53 5@@' t}»@ 6 &0 6.0 ?e 5 7:0 74 9: - Ee0
3.0 L2 5.0 6 6.8 7.0 7WE 7.5 7.0
30 bv’.‘o.O 5QQ 70@ 6.0-6 6@6 70:.‘. ’ ’ét‘Q 6#2
Jﬁég@ 5 L},@ L}q Q 5@@ 6 o . 7.0 7{»@ é &G ?o 700
5&'@ i@'cg 5& J ?, 0 600 7& 5 7-&0 ?q 6 60 5
L“’w@ 6f0 ‘7’ 605 &G baicid ?D 15 itk
2-}',‘0 l:}*‘@ asyesi. Ty R emeons mercs woeen Qm:
Jﬁl&g@ 6 b o4 5;.:0 ?’c@ 6 @ f;" Q ?u}.@ 5&:@ ?z‘;@ ﬂj&@
e :50@ §a@ F o@ ’?a@ ‘?0@ 7@0 7’0@ ' go»@

e o0 6.0 70 8,0 720 G0 70 - /s
D s '5'.@ oS 5.0 romam 7¢@ 60 ’ wmoaly - 690

AN
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{Canﬁwnueﬁ).

Subjeet

ive color

scoTes of conncd primes

has*est date by individual judges.

for cach trae-

Iree € ) _ . . ' _
Harvess 1. 2 3% 5. 6 7 . 2 9
Judge 7 6.0 5.0 520 6.0 - 6s0 2,0 2.0 6.0 70
55.'&@ 2%‘.@. ‘ff \F’-’oQ g s G 60.@ '9700 6o§ ?ﬁO @Q
e ey L2 gu.(} Erames 700 R e ‘709 600 5‘0
Juﬁ'slgs 8 610 ?:C‘ 6.9 800 701@ 9&@ ?c«e @«C 8;@
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e e 5 e Y2%1 70 6-0 750 665 71
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j@dg@ ll 30@ 3&@ h‘f’i@ ?«p O‘ 6@@ 6 Q@ ?96 ?GO 6'00
Judge 12 5.0 50 wmem  Tel mem 740 B8 mem 7D
59@ faadiad s “rerew <R ACEIT ? ,@ Tmcrax Rl i
Judge 13 50 540 540 560 ¢.0 7.0 7. 7+0 70
. 5.0  Som  Bu0 6.0 70 sem 70 ome
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Appendiz Table 7 (Contimuted). Subjective eolor seorces of comed pximies for cach {roew
hapvest Gate by individual judges.

Yree D
Judge 1 3.0 5.0 5.8 fed 60 @ﬁa ?eq 7.0 B0
3.0 20 6.0 ?@ :z 7 7 7sC G ¥ 70 &0
t@ éﬁg 5“'@ 6.0 @ 60 5 Fﬂ@ 710 5 Ze‘g ?&O
}gv 'g-o-@ - §l§ ?OS‘ ?o E’? £ % f;: aer-Tes {fc,@ 69@
Judge 2 5.0 6.0 5.0 720 6.0 70 .0 8,0 8.0
56@ é»@@ éo@ ‘? © 0 p:o 4 ?c@ 7;3 0 ?o G ‘DGO
5.0 6.0 6.0 6.2 &b 7h 6.8 £.0 7.5
r}‘v: 6.« & 6@0 ?q O ? G G‘QG ?'o 0 ?.c: ’? ?@‘@
Judge 3 3.0 3,0 4,0 5.0 . 1,0 5.6 7.6 7.0 8.0
e Q 5{- G e 7«7 é} 8 ¢ O g:;v {) 7« 60 Radimdand
ng@ L} 3:6* 5 ?“}"ae i& O 706 6@@ ?OG 7.0 G@O QQG
05 I‘?’Q% t?o@ %n@ ?u@ 70@ alﬁ@ ﬂ?c@ (’Yao
e 5 30 5 1?’41‘ ff (e 8 Go 5 ?ei ?nO 72 8‘%@
2¢5 by 5 5.C & #< YR 75 > 61
jage 5 MO 5.0 50 60 60 70 70 80 7.0
I‘q’l}'@ }%'e,@ 5&6 6‘0.0 ?6@; ’?QG 00 790 o@
L}o@ 2%@@ }%"qﬁ 6. f; 60 5 ?OG ?-6-0 7& 7 7¢ 54
L;._'@ ek 50 s 7o 5 i 720 e B0
Judge 6 Le© 5.0 645 7,0 Ry 70 6.0 7s 5.0



Appendix Table 7 (Continued).

Subjeetive color scores of camned prunes for each tree-

harvest date by individual juvdges.

Tree D
Harvest 1 2 3 L 5 6 .7 8 .9 .
Judge 7 50 5.0 540 6.0 6-0 640 740 760 806 .
5.0 L0 50 5.0 70 6,0 G0 70 8,0
4,0 i}.c. 5.0 5.0 6.0 740 8.0 6.0 = 7.0
5 o@ 50 Ty és 5 —ce ey 7& 5 Desinnd 6 6-!’5 R
J‘}idge 8 6:0 5‘6 . 6{9 706 7&0 ' 796 7&@ . 800 890
Judge 9 3.0 30 5.0 . 7.0 9.0 6.0 g;o 6.0 6.0
ﬁi@g@ 10 5.0 5.0 gg 5 750 6 O 6.0 . 600 . ?00 6;0
3.0 500 «© 7e 5 6 o 8.0 6.0 740 St
_ 3.C 2.6 3.0 6.0 740 640 7:0 7.0 6.0
erenes R e 5 y@ <o 6 'y G Randas ?00 i 6 Q
Judge 12 m—— O e 5.0 e 60 ko 6.0 706
ki {S,’Q e 7 ,0 vesco 7,@ passe 8,0 . Ao
Rt 610 S 7Q0 bt 330 e g‘g 0 960

oL



Appendix Table 7 {Contimmed). Subjective color scorss of canned prunes for cach ftrege
hervest date by individwal Judges.

Treg B _ , _
Harvest .y 05 .6 7 & .5

J@&g% l g@ﬁ 209 g‘@ 2-506 éé S ée@ 60 5 6@9 ?;@
2 '_aﬁ L}.O b@ So 5 . 64 5 5 4 5 6 '&6 6“4’. 5 ?o@
s'ﬁ:@ 240 5# 57 6 60 @0@ 50 5 6 a@ 6 - 0 60 5
540 540 R 640 oo 540 s 740 -

Judge 2 340 4,0 540 540 6.0 6O 545 740 7.0
5+0 60 8a0 58 70 6D 7.0 70 7.0
: ’Q 6@@ 5‘@ :6;_..};3;' 6__.*3’ 6&8 ?'0 7. 5 8?00
5.0 oz 6&0 e 7.0 st 7.0 asone 8.0

3‘0 - L0

=
b

»

OOOC ok OO

Juﬁﬁ@ 1% 30 33@ g;@

L
0
Fonas

& .

6.t o0 3
5‘08 ébg étg ‘?00 70 5
- Judge 5

70 60 7.0 65 7.5*
s 5.0 v 6.5

Judge 6 240 4,0 30 540 1,0 g5 50 65 7.0
- LMD bee BuD a5 6.5 638 6.0

TrE



Bppendix Table 7 (C@ﬁelﬁ&eﬂ;.

Subjective color seores of canmed prunes for each Treg-

harvest date by individuzl jJjudges.

Tree B ( ! '
Bervest 1 2 3 % . ¢ 6 7 8 .9
Judge 7 )‘%’.0 ; ?‘?ﬂ O S@G ) 5.(3 6 Q@ ’ 6'® . ?*.O 7.0 800
4,0 4,0 540 560 7.0 5.0 . 60 8.0 7.0
%0 L0 5.0 740 6.0 6.0 G0 70 - 7+0
5e3 5.0 5+5 60 6.2 5e5 70 6,0 7ol
Judge 8 2.0 3.6 3.@ : 5. O '6,_0;@ 51@ 7 6.0 6;0 . 7.0
Judge 9 3.0 3.0 5,0 50 6.0 5.0 6.0 7.0 7.0
2. ) Rasatad %‘O e 60@ Rt 50 Rk d 6'@
Judge 10 540 4,0 6.0 6.0 70 6.0 8.0 740 7.0
a..f) i ) 00 5t0 6.5 6 5 6 0 coe 6.§ 6.5
; 10 e 5' L ihad 600 gt 600 Rtk 710 e5'
Jué.ge 11 3.@ 3.0 2%‘?@@ 5.@ ?c@ t%g@ ) 5& 6.@ 6.0
300 ’ “w—esen 1‘.55‘@ 6@0 5'(3 6-0 . 6 5 - 7.0 ’ 6#0
3.0 e 300 e B e — 7.0
F udg@ 12 2.0 3 <0 500 ‘3@0 6.0 500 6 «0 700 70
J’Udge 13 hedainid z’}'e o s 6.@ oS 5‘:@ @ e 7.@ -
ju@g@ 12% e il ncnen s cnwsom e Tuorame. cowew S

€T



Appendix Table 8. Subjective flavor scores of‘canned\pfumes during the nine harvest dates
by panel averazgese

Harvest 1 .2 3 & 5 6 7 g .9
Tree A t%:o 20 i}, 63 5 0@@ 5' 89 5¢0{} 063 é’» 80 7920 54 88

3.60 5.58 6,06  6.10 5,96 7.27 6,95  6.83 6.15
36123 5.22 5.09 5e62 5.66 6.3 7,10 7.20 6411

Tyee € 4,91 5.83 533 6.17 7.00 6.17 6,60 7&33 6,83
50% 6013 6¢13 éol? 7.00 6 75 {3‘77 6 7000
5,03 5436 5.83 6.26 6483 7.09 6428 7.31 7.03
| 3460 5469 563 6.1l 6,08 50 6485  6.75  6.50
Tree D b.3 5400 533 5e57 6.00 6.9% 700 Tek3 v
b, 5B 6422  5.67 6233  7.22  7.33  7.08 6.8 .33
L.50 L 61 5.13 3,98 6450 679 7.06 6.6 6147
L.,48 586 5,77 6.28 6,99 708 0 702 7.k .
Proe B 385 L, 88 5271 6,00 6,56 5.00 6+27 6450 707
5452 Se50 6,00 590 Gell 6.13 6430 6.23 6.69
L8 5.37 5612 5 b0 6.17 6636 6420 6420 6.68
L,52 F.38 5479 6465 6450 6437 62k 719 737

EXT



Appendix Table 9. 8Subjective {laver scores of canned g??ﬂlﬂ@é? for each tree-havvest date
by individual judges.

Tree 8 ) , _ , ,

Marvest 1 2 3 % 85 6 7 8 9
Jodge 1 5.0 6.0 5.0 7.0 5.0 5.0 4,0 740 6.0
‘{50@ 6 00 6 90 6 30 600 700 6. 5 7.6 g'@
3— 'O i‘% t0 ga@ 6 o@ ga{} ?t@ 650 y ao ZO 0
3.0 600’ ?:0 ‘73.@ OAQ ?y@ ‘693 ’.@ bOO
Judge 2 40 540 540 6.0 0 760 620 8.0 4,0
) 500 6@0 6.0 ()0 . O;? 746 6.5 8»0 792
5.6 6.5 5.8 6.0 6.8 7.0 6.2 6.h e
5'.6 Ca s =i Ay o o e R od 8.@ e
Judge 3 4.0 4,0 b5 50 b,0 £.0 7.0 9.0 8,0
, 2,0 %.0 3.0 5.0 4,0 7.0 6,0 8,0 8,0
Judge b4 13;"‘@ 540 g.c» 4,0 50 8.0 8.0 740 6.0
' :0 5»90 - q,-g ?’6 ‘66@ 84@ 7s 5 7»‘9 642
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Appendix Table ¥ {(Contimded).

!

Subjeetive flaver seores of eaan@d primes for cach tres-

harvest date by updwv1§Lal.3@dg@s.

Tree A ) , - .
Harvest 1 2 3. e 5 6_ 7 8 9.
ng@ 9 e L}.@ "4’@‘0 g.@ 2{-‘@ 6.0 Lﬁ'cO g‘q@ 706
Enseies -, - CrEFes CR DO T 7 ,O
J n&ge 10 B it ] e, D o s saes e Pre—
Judge 11 4.0 5.0 740 3.0 640 140 3.0 6.0 740
640 ﬁf" 6 00 peaes i{’.{} i 7-9 e :J L3 0
Judgae 12 740 gﬁo a0 5.0 E 640 640 8.0 8,0
600 & ?0 - g.@ Riihiaie 60@ hatasind D 800
judge - 31.-3 - i d Sa_ 0 8@9 7. G 8;0 700 8‘ O 6&0 3 ,0
’ Dsimasie 5 00 v 700 i 890 R 8tG 5 «0
Judge 1% 5,0 640 - 6;0 e 740 S R S

SHT



Bpyendix Toble 9 {(Comt ﬁauvé)a Subjective {lavor gé@ms of cenned prunes for sach LTge-~
.@W@Qi date by inGividual juldges
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AmpenaizATahle 9 {Continuved).
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Subjective flavw® scores of canned primes for cach tree-

harvest date by individunl jvidses.
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4dppendix Table 9 {(Cont mﬁc:d} . Subjective fiavsr scorss of caunced prunes for sueh tiee-
hasvest dadte by indilvidual Judlese
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Aopondix Tadble § (Condinwed). Subicelbive flavor scores of coansd prw for cach trose
Barvest date by indlvidusl judgos.
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Appendix Table 9 {Continuned).

Tree D

Subjeetive {lavor scores of eamed prunes for each tree-

harvest date by individual judgese.
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Appendiz Table 9 (Continued). Subjoctive flavor scores of canned prunes for each tree~
harvest date by individual judges.

Tree B . ,
Harvest 1 2 3 % 5 g g 8 9
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Appendix Table 9 {(Coneluded).

Subjective flaver scores

harvest date by individnzl Judges.

of canned prunes for each troow

Tree B .
Harvest 1 - S: W S 5 6 9 8 9
Judge 8 3.0 3.0 640 640 7.6 L0 740 6.0 8.5
Jﬁdg@ 9 4,0 640 6.0 §.€) §¢@ 70 500 - 640 8.0
lzz..@ - 5.0 B 5,@ N ‘5.0 s 7,0
Judge 1o &,5 5,‘@ 799 5.0 70 8&5 8.0 7«0 6.0
440 50 50 b5 . 6.5 640 840 7.0 - 740
3"5 45 '“'-.«5 6.5 70 Lawiss 545 735 T
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Appendixz Table 10. Raw cubt-out soluble solids dataz of camnned prunes during aine harvest

dates.
Harvest _ 1 2. .3 & 5 6 7 a_ .9
Tree A 22.7 22. 2343 2341 2.3 25,1 2443 23k 25.9
2301 QE,L? 23 2 g 05 231& 25‘ Ez‘l‘nt. 2397 2508
23,2 22,2 23.1 24,0 23.7 25;3 24,8 22.9 26.3
23.1 22.6 2342 2343 2345 25.0 2h,1 235 2643
Tree B 23s1 2301 23@7 250@ 23.0 23*?02 25@ 7 25’4;1 2’5.3
23e1 23.8 234 2.3 23.9 2%.? 25¢8 2649 25.5
22,.b 2342 230 2h, 7 2 7 2k.6 25,6 25,9 2565
23.1 23.3 2341‘3‘ 2’%’. 5 2467 2&". 3 257 4 508 2 50 5
Tree C 234 2k, 0 23. 23.5 24,3 2L,8 26,0 274 234
23.b 2.3 ag» 2400 23.5 2b b 26,1 27.%  29.2
23,0 2.3 2 2346 24,3 2k.9 25,8 27.9 25,k
235 2443 23.8 2L 0 2.2  2W.7 26,1 26.%  25.2
Tree D 22,1 2463 230 2B 23,7 2ke3 25.7 27, 26.1
22.% 2he0 23 B 2kl 255 24,3 25.6  26.%  29.6
2247 Ry 235 24.6 26 24,5 25.6 26,7 2642
22, 2,2 23.5 255 2542 24e3 256 2742 25.3
Tree B 232 23:;4’ ’ﬂ‘"" oL 23"5’-96 27 3 215 - f 23{’6 L 2%’.1 2 g 3
23«1 232 Q;L%‘t 5 2L | 27« 5 915‘&3 23433 : 2“‘1‘03 253
22.? 2440 “#.3 ko5 Dlpody 2% g 24,5 skl 252
2247 234 Are§ 24,5 245 2lee s b b 2.0 25.h
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Appendix Table 1l. Raw per cent transmittance data of camned pruve juiee during nipe
harvest dates.

Hopevest 1 . 2. 3 k.5 & 2 .8 9
Tree A - o 7y 64 50 60 29 39 32 30
79 70 &L 6 60 31 39 32 30
79 79 é5 Lh 58 28 3% 3k 35
79 70 55 L7 Fan 29 3¢ 30 31
Treo B 62 67 Ly L 3 38 - 3 Ll
= &7 2 & W 5 3 % 1 us
64 76 - 65 ! L7 L3 42 %3 43
62 75 66 45 %7 3% 38 49 LD
Tree € 67 70 59 11, L3 3 36 38 38
8 & & % 8 ¥ kB 4 %
; > : by - s

| 65 67 65 38 A 34 38 25 36
Tree D 73 71 65 50 L 5 b 3% 35
7 & ¢ o ow 8 38 3 03
76 72 62 45 2 u6 36 35 36
76 71 62 b2 3% L7 37 36 31
Trec B 68 77 76 by 56 61 b6 - Lo 42
73 77 72 57 5k €0 %7 L8 38
73 73 56 5k 56 L8 47 %g

72 77 PG 56 52 57 . 47 %8

55T



Appendix Table 12. Rav p¥ data of csnned prunes during nine harvest dates.

Horvest. . 1 2 3 ok I R < Z 8
Tree A 3.25 3.&3’ 3430 3,3% 3.33 3.30 3435 3.30
3*25 3. 3.30 .3 3.33 3.32  3.31 3.3
3.27 3.50  3.30 3‘3 3.33 3.32  3.31 3.32
3.27 3.35 3.30 3.35  3.33 3:30 335 3.32
Tree B 3.3k 328 3433 3.33 336 3.40 3.0 3.36
3.3% 3.‘2% 3»33 3035 3-37 3‘{}{2 B0 3036
3.3k .29 333 3.31 3+36 3.3 3.38  3.36
3.3k 327 3.33 3633 3.35 3.38 3.38 3.36
Tree € 3.00 340 3.35 3e35 3abe 3.kl 3+50 3.38
3.00  3.50  3.35  3.35 303 338 350 b
3.0k 3.36 3.%0  3.35  3.hL 3,39 3.5 3.36
3.0k 3.36 340 3435 3.1 3.3% 3.50 3.38
Tree D 3. 05 3418 3.29 3.36 3.30 3.5 3.50 3.3§
3.0 3,18 3.30 3.36 3.30 3.0 3.50 3.0
3.0 3.18 3,28 3,36 3.30 345 3.50 3.3'7
3400 3.18 3.30 3.36 3.30 3ekt5 3+50 3.38
Tree B 3.30 3+35  3.36  3.38 3.20 3.36 3.36 3.14%
3.30 3e35 3«37 3480 3.1¢ 3436 3436 3+18
3.28 3.35  3.36 3.39 3.18  3.36 334k 3.16
3.29 3.35 3.35 3.39 3,20  3.36  3.35  3.16
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Appendix Table 13.

JRER per‘@ent palic acla aata of canned prunes dupring nine harvest

datesa
Harvest i 2z 3 k. 3 6 7 B 9
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