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This study was carried out during the 1952-53 season
to determine the effect of the rate of defrosting on the
drained welghts of Michigan frozen fruit. The fruits cone
sidered were blueberries, Jersey and Rubel varietles;
cherries, red and swest; raspberries; peaches; and straw=-
berries, The study was limited to retall size packages.

All of the fruit was grown and harvested in Michigan,
'Normal processing plant operation was observed throughout
the packaging and storage. Drained welghts were determined
in grams, and juice volume in milliliters,

The blueberries were packaged in sirup at a 5 + 1
ratio, Four pretreatments were used: untreated, a 1l0O-second
steam scald, nicking, and a 10-second steam scald + nicking.
The cherries, raspberries, and strawberries were packaged in
dry sugar, sucrose sirup, and a 70«30 sucrose-sweetose sirup
mixture. The peaches were packaged only in sirup,

Three methods of defrosting were used. They were
water at 70°F, and 100°F, and air at 70°F. The effect of
the internal temperature at time of determining drained
weights was determined. LS°F, 70°F, and 70°F hald for two
hours were the temperatures used, Soluble solids of both
fruit and juice were determined by use of an Abbe! refractometers

‘In all cases the treatment had a significant effect upon
the drained weight of the fruit, With blueberries, the
drained welight decreased in the following ways untreated,

10-second steam scald, nicked, and 10-second steam scald +
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nicked, In all cases, dry sugar produced the lowest drained
weight with cherries, raspberries, and strawberrles. The
sirup drained weights were very similar,

The method of thawing had a marked effect upon the
drained weights. The 70°F was the most consistent and the
air at 70°F produced the lowest drained weightse

The internal temperature to which the fruits were thawed
resulted in large fluctuations iIn the drained weilghts, but
the 70°F was most consistent. The 70°F held for two hours
tended, in general, to have lower drained welights,

A slignificant negative correlation was found betwesn
the drained weights snd julice volume for all fruits,

There was no relationship of the soluble solids of
the fruit and the julce,

In conclusion, any standard drained weight for frults
must consider the type of pretreatment, the method cf de-
frsoting, and the temperature at package center at time of
drained weight determination. Future study may indicate a

curve factor that would adjust all of these variables to a

constant evaluation,
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INTRODUCTION

Frozen blueberries, cherries, peaches, raspberries,
and strawberries are all important processed horticultural
crops in Michigan, A considerable quantity of this fruilt
is packed in 30-pound containers for the manufacturing
trade, However, in the last five years, there has been an
expanding market for the consumer size package, until today
30 percent of the total frozen pack 1s sold in this manner,
With this trend there has resulted a greater 1ntere§t in
the improvement in the definition and ob jective measure-
ments of qualitye.

At the present time the U.S, standards of the Pro-
duction and Marketing Administration are still dependent
upon the observation and judgement of trained inspectors.
The criteria of the grading ;s dependent upon general
descriptions of shape, color, and character, It is realized
that in order to establish objective standards it will be
necessary to determine the effect of variety, maturity,
and handling,

This study, made in the summer and winter of 1953, was
to determine the effect of the method of defrosting on the
drained weights, In addition, the effects of the types of
sweetening agents and pre-treatment of the fruit is cone

sidered in relation to the drained weight. The frults used



were blueberries, red cherries, sweet cherries, peaches,

raspberries, and strawberries,



REVIEW OF LITERATURE

In the canning industry, recommended drained weights
have been established for fruit packaged in various mediums
(8, 9, 10, 11) although the drained weight recommendations
are not incorporated in the numerical grade of the finished
product, they do give an indication as to quality of fresh
fruit, its pre-treatment and its fill-in weight. At the
present time no similar standards have been established for
frozen foods (12, 13, 14, 15, 16)., However, standards now
in use state that the package shall be filled with fruit as
full as practicable without impairment of quality (12, 13,
14, 15, 16).

Joslyn (2) and Joslyn and Marsh (3) reported that the
loss in weight during thawing varied with the kind and
character of fruit, and was greatest in water, and least in
sirups of certain concentrations. They found that the loss

did not vary in a regular manner with the concentration of

sirup, and there was no definite relationship between the twoe

Woodruff (17) reported that the loss of julce from a
frozen frult on thawing is not due to the rupturing of the
cell wall, but due to the denaturlization of the protein
within the cell,

Marshall (5) and Tressler (7) have reported that the

use of dry sugar results in a maximum drained weight,
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However, work done by Loutfi, Bedford and Robertson (l4)
on red cherries show the sirup packs to have a consistently
higher drained weight. Bedford (1) reported higher drained
welghts on blueberries, raspberries, and strawberries with
the use of sirups,

Cruess and Perry (6) reported that the pre-treatment
can have a definite effect on the drained}weight. While
their work was limited to the action and penetration of

sugars, the dry sugar pack produced a lower drained weight
than the sirup packss



METHCD

All of the work was done in the Food Technology Labor-
atory at Michigan State College. The blueberries were
obtained from the Grand Junction area of Michigan. The red
cherries were obtained from the Mayes Orchard located at
Parma, Michigan., The sweet cherries, raspberries, peaches,
and strawberries were from the Michigan State College Horti-
cultural farms located at East Lansing,

The frult was harvested and immediately brought to
the laboratory. The blueberries, raspberries and straw=
berries were placed in a 35-38° F cold storage room for one
to three hours. The peaches were ripened at 70° F for five
days prior to processing. The cherries, both red sour and
sweet, were soaked in running water (at 42° F) for six to
eight hours prior to pitting,

All fruilt was washed, and sorted to remove defective
and immature fruit prior to processing. All fruilt was
packaged in pint Marpack bags (Marathon Corp., Menosha,

Wisconsin), heat sealed, and placed in pint Freeztex cartons,
Individusl Treatments

Blueberries

Jersey and Rubel varieties were used. They were given

ldentical treatments, The treated blueberries were packaged



at & 5 + 1 ratio® on the basis of dry sugar (10 oz of fruit
to 4 oz of 50° Brix sirup), .
Untreated « no pretreatment, berries packaged in sirup

and frozen,

10-second Steam Scald = the fruit was given a 10-second

live steam scald, then immediately cooled by alr blast from
an electric fan to 60-65° F and packaged in sirup.

Nicked = the berries were run through a nicker of labor-
atory design. The purpose of the nicker is to place a series
of small cuts in the skin of the fruit 1/16 to 1/4 inch in
length, and 1/16 inch apart about the circumference of the
berrye. The fruit was immediately packaged in sirup,

l10=second Steam Scald and Nicked = the blueberries were

given a 10-second 1live steam scald, then cooled by air from
an electric fan to 60-65° Fe The fruit was then run through

the afore mentioned nicker, and immediately packaged in sirup,

Cherries and Raspberries

The cherries were pitted on a Dunkly pitter of pilot
plant capacity.

Dry Sugar « the cherries and raspberries were packaged
with dry sugar as a 5 + 1 pack (12% oz of fruit to 2% oz of
sugar).

*5 + 1 ratio is the designation used in the industry to
indicate 5 parts fruit to 1 part sugar. A 50° Brix sirup
is 50% sugar, therefore 10 oz of fruit plus 4 oz of 50° Brix
sirup is a 5 + 1 ratio,



Sucrose Sirup « Sucrose sirup was added to the cherries

and raspberries as a l + 1 pack based on dry sugar (12 oz
of frult to 5 oz of 60° Brix sirup).

70-30 Sucrose-Sweetose Sirup - the sweetose sirup used

was an enzyme high conversion corn sirup. The mixed sirup
was 70 percent sucrose and 30 percent sweetose. The combl=-
nation sirup was added to the cherries and raspberries at
alL +1 ratio based on dry sugar (12 oz of fruit to 5 oz of
60° Brix sirup).

Peaches

Only one treatment of peaches was used as only one
method of packing»is in commercial use today. The peaches
were steam peeled, and cut into twelfths. Sirup was added
to the peaches as a 6 + 1 pack based on dry sugar (12 oz of
fruit to 5 oz of 40° Brix sirup).

Methods of Defrosting

All packages were weighed prior to defrosting to deter-
mine total weight,

For the water thawing procedure a rectangular 2! x 2!
x jjt tank with a steam coil was used. The packages were
placed on a one-inch screen placed six inches below the top
of the tank so that packages were totally submerged in water
during thawing. The individual packages were separated by a

series of crosswires so there was at least one inch of free



water circulating about each package. The water was agil-
tated by a propellor type stirrer, and the temperature was
controlled at + 2° F,

In the air thawing procedure the packages were placed
three to four inches apart on a table in a room having a
temperature of 70° F, + 2° F,

Representative packages were allowed to thaw gntil
temperature at center of the package reached us° r, 70°AF,
and 70° F and held for two hours at 70° F, respectively.

The center package temperature of 45° F represents the usual
temperature of a housewife's refrigerator. The package
center temperature of 70° F 18 the temperature that is
recommended by the U,S.D.A. for grading frozen fruit (12,

13, 14, 15, 16)e. The temperature of 70° F held for two

hours repressents a condition where the soluble solids content
of fruit and julce have become more nearly equalized,

The time for the package centers to come to the desired
temperatures varied according to the method of defrostinge

Water at 70° F ~ The length of time for the package

center to reach 45° F was 55 minutes, and the time for the
center to reach 70° F was two hours,.

Water at 100° P = The length of time for the package

center to reach h5° F was 25 minutes, and the time for the

center to reach 70° F was one hour,

Air at 70° F = The length of time for the center package

temperature to reach uSO F was five hours, and for the

temperature to get to 70° F was seven hours,






METHOD OF DATA COLLECTION

Tempe rature

A standard laboratory mercury thermometer was used to
indicate the temperature. The package center temperature
was taken by "rolling" the package in the hand until a

standard temperature was noted,

Drained Welights

The procedure used for obtaining the drained weights
was ldentical to the method outlined by the U.S.D.A. for
canned foods (8, 9, 10, 11). A standard No. 8 drained
welght sieve containing 8 meshes to the inch was used,

Draining time was for two minutes, and the drained welghts

determined in grams,

Soluble Solids

The refractive index was determined on both fruit and
julce with an Abbe! refractometer. The soluble solids of
the juice was obtained directly, and the soluble solids of
the fruit was obtal ned on the expressed julce from the

drained fruit,






DISCUSSION

Blueberries

Jersey variety -« The effects of the treatments on the

drained weights of the Jersey blueberry variety were very
significant (see Tabies I and XII)es While there was no
difference between the drained weights of the unt}eated and
the 10-second steam scalded berries, there was a signifi-
cant difference between the drained weightas of the 10-second
steam scalded, nicksd, and 1l0-second steam scalded-nicked
berries. The difference in drained weight was greater
between the 10-second steam scalded and the nicked berries
than between the nicked and steam scalded-nicked berries,
The highest drained weight was obtained with the untreated
berries.

The skin of the blueberry 1s rather impermeable to the
exchange of sugars. The action of the 10-second steam
scald increased the permeablility of the skin, and as a
result the dralned weight decreaseds Nicking, which is a
cutting of the skin, further reduced the drained weight by
-allowing the sirup to come in contact with the internal
pulpy flesh. The combination of the 10-second steam scalded
and nicking caused an even greater lowering of drained welghte

The temperature of the package center had a marked

effect upon the drained weights, In general, the drained
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weights decreasod with an increase in tewperature, and
length of thawing time., The higher temperature caused a
greater exchange of liquid firum the fruit to the surrounding
medium, |

An interaction was noted between the treatments and the
method of defrosting (see Table IX), . An analysis of the
two-way tables indicated that there was no one trend. Two
methods of thawing -- water at 70° F, and water at 100° F --
produced the highest drained weight with the 10~second steam
scald treatment. The 70° F air defrosting gave the highest
dralned weight in the untreated fruit,

A high negative correlation was obtained between the
drained weight and julce volume (see Table .VIII ), . No sig-
nificant difference was found between the regression curves
of the various treatments,

Rubel variety - The results of the drained weights are

summarized in Table II. As was the case with the Jersey
variety, there was no difference between the drained weights
of the 10-second steam scalded, and the untreated berries,
The drained weights of the 1l0-second steam scalded fruit
were significantly higher than the nicked or 1l0-second

steam scalded-nicked fruit. Although the difference in
drained weights between the treatments was large, they were
not nearly as large as in the Jersey variety. The skin of
the Rubel may be more permeable to sirups than the Jersey.

In the Rubel variety, the method of defrosting had
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1little effect upon the drained weight of the two water
defrosting methods; water at 100° F, and water at 70° Fo
The air thawing at 70° F had a much lower drained weight,
This difference may be explained by the length of time for
defrosting. In air at 70° F the thawing time was longer
therefore a greater exchange of juices was possible,

The effect of the temperature at package center on
dralned weight was much the same as for Jersey variety. The
drained weights decreased as temperature and length of
thawing time increaseds

An interaction of the drained welghts was noted between
the treatments and the method of defrosting (see Table IX)e.
The untreated and the 10-second steam scalded had a higher
drained weight when defrostad in water at 100° F, The nicked
and the 10-second steam scalded-nicked had higher drained
weights when thawed in water at 70° F. The reversal of
trend occurred between nicked and unnicked berries. The
nicked, having more internal pulp surface exposed, were
influenced more by the time of thawing,

A significant interaction of drained weights appeared
between the method of defrosting and the temperature at
package center (see Table XI). The internal package temper-
ature of 45° F had the highest drained weights for all
defrosting methods,

As with Jersey varlety, the Rubel variety had a high

negative correlation between the drained welghts and the
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juice volume.(see Table VIII)e A difference was found in
the regression slopes of untreated and 10-second steam
scalded-nicked fruit. The variation in this case may be
explained by the size of the Rubel berry. The cutter bed
of the nicker 1s of a set lengthe As a result, the smaller
berry tends to acquire more cuts, as it is forced to make
more turns traveling the length of the bed. The greater
nunber of cuts in the surface of the Rubel fruit results

in softer berries in the package, and the liquid is not

released in the same manner as the Jersey variety,

Cherries

Red Sour « The drained weights of the Red Sour cherrles
were highly influenced by the method of treatment, and by
the thawing temperatures. The drained weights of the dry
sugar pack were significantly lower than those of the sirup
packses This lower drained weight 1s expected, as in the dry
sugar all of the liquid must come from the fruit. No differ-
ence was found in the drained weights of the sucrose sirup
and the 70-30 sucrose-sweetose pack,

The method of defrosting had no effect upon the drained
welghts. However, the temperature to which the fruit was
thawed had a significant effect upon the drained weights,
The highest drained welight was obtained for fruit brought
to uSO F internal temperature, and the lowest drained weight
was when the frult was allowed to stand for two hours at

70° P, A higher drained weight was obtained for the dry
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sugar pack at 45° F, One reason for this is that the dry
sugar did not go completely into solution at u5° F and was
partially retained as crystals on the surface of the fruit,

An interaction was found between treatment and temper-
ature to which the fruit was thawed (see Table X). The
lowest drained weight for the 70-30 sucrose-sweetose sirup
was at 70° F while the lowest drained weight for dry sugar
and sucrose sirup was at 70° F held for two hours,

A high negative correlation was obtained between the
drained weight and juice volumes for all packs (see Table
VIII)e. No significant differsence was found between the
slopes of the regression curves.

Sweet - The drained weights of sweet cherries are signifi-
cantly affected by treatments, the method of défrosting and
the internal package temperature. The sucrose sirup treat-
ment had the highest drained weight, while the 70-30 sucrose-
sweetose sirup had the lowest drained weight., The fruit
of the sweet cherry was torn considerably while being pitted
since no sweet cherry pitter was available, and a sour cherry
pitter was used. This tearing resulted in more flesh being
exposed to the sirup. This accounts for the fact that while
there were differences in the drained weights, they were not
nearly as great as in the red cherries,

The drained weights were influenced by the method of
thawinges The highest drained welght was obtained by thawing
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in water at 70° F, The pulpy flesh condition of the fruit
was responsible for the lowest drained welght found at 100° F
water thaw,

The marked effect of temperature at package center on
drained weight seemed to be dependent upon time. The highest
drained weight was obtained when the internal temperature
was 45° P, and the lowest drained welght was at 70° F held
for two hours., The longer time with lower dralned weights
would indicate that with greater amounts of flesh exposed,
the greater julce loss occurs,

An intersction of drained weights was found to exist
between the treatments and the method of defrosting (seo
Table IX). The sucrose sirup treatment had the highest
drained weight in all cases. Dry sugar pack had the lowest
drained weight at 100° F, and the 70-30 sucrose=sweetose
pack had the lowest drained weight in air at 70° F.

A high negative correlation was found between the
drained weight and juice volume (see Table VIII). An
analysis of the regrgssioh lines showed no significant

difference in slopes,

Peaches 7

The drained weights of sliced peaches did not react in
the manner of the other fruits. The effect of the method
of defrosting on the dralned weight was very marked (see
Table V). The air at 70° F produced the highest drained
weight, while water at 100° F produced the lowest. The
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sliced peaches have no skin barrier to the transfer of

liquid. All of the surrounding medium 1s able to be in

direct contact with the flesh of the frult, therefore equal-
ization could more easily occur. The peach, as time increases,
tends to pick up liquid from the medium,

A significant interaction was indicated between the
method of defrosting and the package center temperature (see
Table XI)e. The highest drained weights were obtained in
water at 70° F and 100° F with an internal temperature of
70° F held for two hours,

A marked negative correlation was found between the
drained weight and juice volume (see Table VIII). The
regression curve had the same general slope as the other

curves,

Raspberries

The drained welght of the raspberries were signifi-
cantly influenced by the method of treatment (see Table VI).
The highest drained weights were obtained in the sucrose
sirup packs and the lowest welghts in the dry sugar packs,
The raspberry is composed of a series of small droplets
separated by a thin membrane. This membrane is very perme-
able to the transfer of liquid, As a result the drained
welght of the berry was highest with sucrose sirup. Dry
sugar pack tends to remove or draw the liquid from the fruit,
The sucrose and 70«30 sucrose-sweetose sirup packs had

similar drained weights,
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The method of defrosting had a marked effect on drained
weight. Water at 70° F produced the highest drained weight,
and water at 100° F produced the lowest drained weight. As
the temperature of the water increased there was a tendency
for some of the droplets to burst. As a result the drained
welght decreased, The temperature of the package center
highly influenced the drained weight of raspberries. The
higher drained weights were produced by 45° F internal
temperature, while the 70° F and the 70° F held for two
hours were similar. There must be a certain temperature
that must be reached before a rapid exchange of liquid
occurse, h5° F meems to be below this critical temperaturs,

A slight interaction was noted between the treatments
and the method of defrosting (see Table IX). Water at
70° F produced the highest drained weights for all treat-
ments. Sucrose sirup had the lowest drained welghts at
100° F water, while dry sugasr and 70-20 sucrose-sweetose
sirup had the lowest drained weights in air at 70° F,

A highly significant interaction was indiéated between
the treatments and package center temperature (see Table X).
The highest drained weight for all treatments was at Ls° F
internal temperature, while sucrose sirup and 70-30 sucrose-
sweetose slrup have the lowest drained welght at 70° F held
for two hours, and dry sugar having the lowest drained weight
at 70° F,

An interaction between the method of defrosting and the
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temperature at package center occurred (see Table XI)e The
4,5° F internal temperature caused the highest drained weights.
Water at 70° F, and air at 70° F had the lowest drained
welght st the internal temperature of 70° F held for two
hours. Water at 100° F produced the lowest drained weight
at 70° F internal temperature.

A highly significant negative correlation was found
between the drained weight and juice volume (see Table VIII).
There was no significant difference in the slopes of the

regression curves,

Strawberries

The drained weights of strawberries were 1nf1uenced
significantly by the treatments. The dry sugar treatments
had much lower drained weights than the sirup treatments,
The lower drained weight resulted from the fact that all of
the juice must come from the fruit. The strawberry has a
very thin skin, and when sliced, almost all of the flesh of
the fruit is brought in direct contact with the surrounding
mediume As a result the Julce 1s released very easily,

The defrosting method causes a marked variation in the
drained weights. Strawberries thawed at 70° F water and
70° F air were highest in drained weight, and very similar,
while berries thawed at 100° F had the lowest drained welght.
This result is in agreement with raspberries., Sliced straw=

berries form a pulpy mass and as a result do not react as
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skin fruits., The internal temperature of the package has a
marked effect upon the drained weights. A temperature of
h5° F caused the highest drained weight, while the 70° F and
70° F held for two hours were lower, and much more similar,
Since the strawberries form a mass of pulpy material, and
heat conduction 1is difficult, it 1is concei&able that a
slight amount of ice crystals may have remained in the
package centers

A significant negative correlation was found to exist
between the drained weight and juice volume (see Table VIII).
No significant difference was found in the slopes of the

regression curves,

Soluble Solids

The refractive index of all of the fruit and juice was
recorded throughout all of the samples. The results are
shown in the appendix tables. There was no one correlation
or trend shown by any of the fruits under any of the con-

ditions of thawing,



SUMMARY

From the foregoing it 1is apparent that if drained
weights are to be used as a criterion for the standards of
frozen fruit, the treatment that the fruit 1s given must be
considered., The dralned weights of blueberries were varied
with the pretreatments with the untreated berry having
highest drained weights. The type of sweetening agent,
dry sugar or sirup, caused a very significant difference,

In all cases, the dry sugar pack was lower in drained weight
than the sirup packe. Another consideration 1s the amount of
flesh that 1s exposed by the frult. If the fruit has a high
percent of 1ts flesh exposed, such as peaches, then 1t must
have a classification of 1ts own,

The necessity of further work in this field is shown by
variations within the treatments. Jersey and Rubel blue=
berries did not vary in equal amounts. While the same trend
was shown, the difference in the dralned weight of the Rubel
variety was not nearly as great as in the Jersey variety.

In general, if the dry sugar is in solution, the dry
sugar pack always produced the lowest drained welghts,
Variations occurred within the sirup packs, however, in
that the 70-30 sucrose=sweetose sirup produced a higher
drained weight in sweet cherries than the sucrose sirup, In

all other cases the sucrose sirup had the higher drained
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welghts Further experimentation should be channeled in
this direction. Is this variation caused by the fruit, or
by the sirup?

While the defrosting methods produced erratic results,
i1t was felt that the 70° F water thaw with an internal
temperature of 70o F produced the most consistent results.
Utilizing the 1C0° F thawing water caused an overheating in
parts of the package which influenced the liquid exchange,

It is felt that the 45° F internal temperature will
not allow all sugar crystals to get into solution, therefore
this low internal temperature will tend to give erratic
results,

There is no one trend or relation shown between the

soluble solids of the fruit and Julcee



CONCLUSIONS

1., Drained weight standards for frozen frult must con-
sider the pretreatments of the fruit. A highly permeable
skinned fruit, such as blueberries, 1s radically altered by
physical processes. Nicking, or cutting, has the greatest
effect,

2. Drained weight standards for frozen fruit must con-
sider the type of pack. The dry sugar produces a signifi-
cantly different drained weight than the sirup packs,

3¢ The amount of flesh exposed must be considered
when establishing drained weight standards. A blueberry
with no flesh exposed will not react the same as a sliced
peach, where the flesh is exposed,

4o It is felt that 1f drained weights are to be used
for standards, a standard thawing method should be adopted.
The author recommends the thawing method of 70° F water to
an internal temperatue of 70° F, The higher thawing
temperature and lower internal temperature all produce
erratic results,

Se¢ It is felt that further experimentation will pro=-
duce a common drained weight curve, where a set factor would

adjust all pretreatments and treatments to an equal valuation,



TABLE I
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EFFECT OF DEFROSTING METHOD ON DRAINED WEIGHTS OF

BLUEBERRIES = JERSEY VARIETY

Method of

———

Temperature of-package center

Mean Treatment

defrosting L45°F 709  70°F held mean
2 hrs
(°F)  (gms) (gms) (gms) (gms) (gms)
Untreated
water 70 289,6%%% 29146 28646 289.3
100 290,8 290.0 28642 289,0
10-sec, Steam Scald
wWater 70 29740 291.2 288.6 29242
100 29448 291.8 286 .6 291,0
Alr 70 29344 288,2 281,0 29745
Nicked
100 28344 27942 27348 278.8
Mean 281,.,0 27567 27045 27567
l10-sec, Steam Scald + Nicked
Water 70 27h.8 27642 267 .6 27249
100 27662 27262 26544 2713
Air 70 276,40 27042 269,.,8 27240
Mean 27507 27209 267 06 272.1
F values L.SD
5% 1%
Tresatments 269,0%* 1,58 2.09
Method of defrosting 2633 - -
Temperature of package center bl 7% lel42 1.89

;¢! ghly significant

*¥pverage of five samples



TABLE II
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EFFECT OF DEFROSTING METHOD ON DRAINED WEIGHTS CF

BELUEBERRIES = RUBEL VARIETY

Method of Temperature of package center Mean Treatment
defrosting L5°F 70°F  70°F held mean
2 hrs
(°F) (ems) (gms) (gms) (gms) (gms)
Untreated
Water 70 290 4L 288 414 282,.,0 28649
160 291,62 287.2 2840 28745
Alr 70 28640 27260 28162 2797
Mean 289.2 282.5 282 .L|. 28‘.]..7
10~sec, Steam Scald
Water 70 288,42 28346 281,40 28l¢3
100 290,8 286,04 280,42 285,48
Alr 70 28562 27840 27762 280.1
Mean 288‘1 282.7 279.5 283.)4-
: Nicked : )
Water 70 290,0 28).]..0 277.“, 283.8
100 285,46 2790 274 e2 27946
Mean 28801 28001 275.8 28103
l10-sec, Steam Scald + Nicked
water 70 27940 278 .8 27242 27647
100 2754 281,.6 27648 2779
Air 70 27040 27642 2734 27342
Mean 27)4..8 278 9 27,4.01 275.9
F values LSD
5% 1%
Treatments 70,9%% 1,58 2407
Method of defrosting 1643%% 136 1.79
Temperature of package center 7047 1l.36 1,79

**Highly significant



TABLE IIT
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EFFECT CF METHOD OF DEFROSTING ON DRAINED WEIGHTS
OF RED SOUR CHERRIES

———

Method of

Temporature of package center Mean Treatment
defrosting L 5°F 70°F 70°F held mean
2 hrs
(°F) (gms) (gms) (gms) (gms) (gms)
Dry Sugar
Water 70 293.,6 278.6 26942 28045
100 290,6 269.6 273 2779
Alr 70 283,42 27664 270 27667
Mean 289.1 2The9 2711 278.4
Sucrose Sirup
Water 70 30346 299l 28748 296.9
100 296,48 287.0 289,6 291,1
Alr 70 29242 29042 287.4 28949
Mean 29745 29242 28843 29247
70=30 Sucrose=-Sweetose Sirup
Water 70 299.6 292,.8 290.6 29463
100 30340 280,2 288.6 290.6
Air 70 299,0 29440 291,0 29447
Mean 300.5 289,0 290,1 29342
F values LSD
5% 1%
Treatments 8l 41 %% 2458 3el1
Method of defrosting ol ¥* 2658 3ol
Temperature of package center 5Te7H* 2458 31

#31ightly significant
#%Highly significant
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TABLE IV

EFFECT OF METHOD OF DEFROSTING ON DRAINED WEIGHT
OF SWEET CHERRIES

Method of Temperature of package center Mean Treatment

defrosting LS F 70°F  T70°F held mean
2 hrs
(°F) (gms) (gms) (ems) (gms) (gms)
Dry Sugar

Water 70 30262 290 el zae.g 295,0

100 29844  289,6 278 268,9

Alr 70 301,46 28542 28244 289,.7
Mean 30067 28947 28362 29142

Sucrose Sirup

water 70 30840 29446 28742 296,46

100 30244 292,2 280,40 291,5

Alr 70 . 30942 29344 28946 297 ol4
Mean 30645 2934 28546 29542

T70-30 Sucrose-Sweetose Sirup

Water 70 311,0 293444 28048 295.1
100 298,48 28364 27946 28743
Air 70 29746 285,8 27748 287.1
Mean 30205 28705 27904 289,.8
F values LSD
: 5% 1%
Treatments 14 2404 2,70
Method of defrosting 19,2°* 240l 2470
Temperature of package center 203¢6™% 2404 2670

"Highly significant
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EFFECT OF METHOD OF DEFROSTING ON DRAINED WEIGHTS

OF PEACHES

—
—

—

Method of Temperature of package center

—

Mean Treatment

defrosting hSoF 70°F 70°F held mean
2 hrs
(°F) (gms) (gms) (gms) (gms) (gms)

Sucrose Sirup

Wwater 70 293¢k 292,0 29546 2937

100 27648 2864 293,0 2854

Air 70 298,2 298.0 287.0 29444
Mean 289,.5 292.1 291.9 29162

F values LSD
v 5% 1%

Method of defrosting 11,03% 14,33 5.78
Temperature of package center 0092 - -

*H1ghly significant
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EFFECT OF METHOD OF DEFROSTING ON DRAINED WEIGHT
OF RASPBERRIES

Method of Temperature of package center Mean Treatment
defrosting 45°F 70°F  709F held mean
2 hrs
(°F) (gms)  (ems) (gms)  (sms)  (gms)
Dry Sugar
wWater 70 266,42 26942 267 42 26745
100 26546 26242 26546 26l445
Alr 70 27046 2594 26342 26044 .
Mean 26745 26346 26543 26545
Sucrose Sirup
Water 70 30346 281,8 29446 29343
100 28L1 46 281,6 296.8 28747
Alr 70 289.6 281,0 28244 28L¢3
70«30 Sucrose=Sweetose Sirup
Water 70 295.2 28546 28242 28747
100 289, 271,8 2772 27945
Mean 29247 278.1 27549 282,2
F values LSD
5% 1%
Treatments 258 40*% 24301 o616
Method of defrosting 11,9%* 24301 o616
Temperature of package center Th O 24301 U616

**Highly significant



TABLE VII
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EFFECT OF METHOD OF DEFROSTING ON DRAINED WEIGHTS

OF STRAWBERRIES

Method of Temperature of package center Mean Treatment
defrosting MSOF 70°F 70°F held mean
2 hrs
(°F) (gms) (gms) (gms) (gms) (gms)
Dry Sugar
100 2554l 25L 44 2l oly 251.4
Air 70 27546 256.0 25343 261,6
Sucrose Sirup
Water 70 27800 263.8 26606 269.5
100 26148  252.U4 25644 25649
Air 70 27548  260,2 26lLe6 26649
Mean 27149 258.8 26245 2606l
F values LSD
. 5% 1%
Treatments 12,54*% ) ,58 6.09
Method of defrosting 6¢33%% 5430 Teli7
Temperature of package center 18.,80%*F 5,30 Tolt7

s
dighly significant



CORRELATION COEFFICIENTS OF DRAINED WEIGHTS
AND JUICE VOLUMES

TABLE VIII

30

Fruls Treatment Correlation
Bleuberries - Jersey Untreated .69&::
10-s6c, Steam Scald 0633
Nicked NT
10-sec. Steam s
Scald + Nicked 551
Blueberries « Rubel " Untreated .uOI**
10-s8ec. Steam Scald «888%%
Nicked +509%%
10-s88c, Steam
Scald + Nicked 0256
Cherries - Red Sour Dry Sugar o698%%
Sucrose Sirup «789%%
70=30 Sucrose-
Sweetose Sirup 886*#*
Cherries - Sweet Dry Sugar .762**
Sucrose Sirup SSoy*H
70=30 Sucrose=- s
Sweetose Sirup 811
Peaches Sucrose Sirup «780%%
Raspberries - Red Dry Sugar .730:*
Sucrose Sirup 0363
70=30 Sucrose= 2
Sweetose Sirup 569
Strawberries Dry Sugar 7%
Sucrose Sirup o6 5%

*Significant at 5% level
#tgignificant at 1% level
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INTERACTION BETWEEN TREATMENT AND METHOD OF DEFROSTING

Treatment Method of defrosting
Water TOOF Water 100°F Air 70°F
(ems) (gms) (gms)
Blueberries = Jersey Varlety
Untreated 289,2 288 .8 290,.8
10-sec, Steam Scald 292,62 291,0 28745
Nicked 27446 278 .8 27347
10-sec, Steam Scald '
+ Nicked 270.8 271.6 27201
5% 1%
F value L.,0** LSD 2,83 371
Blueberries « Rubel Variety
Untreated 286.9 28745 283,2
l0=sec, Steam Scald 28L.61 285,8 280,1
Nicked 283,8 27946 278,.9
10=8ec, Steam Scald
4+ Nicked 276.7 27603 27“.07
5% 1%
F value 243% LSD 2466 3451
Cherries = Sweet
Dry Sugar 29500 288.9 28907
Sucrose Sirup 296,6 29145 297 o4
70«30 Sucrose= '
Sweetose Sirup 295.1 287 ol 287.1
| 5% 1%
F value  3.45" LSD 3453 Le67
~ Raspberries - Red
Dry Sugar 26745 26445 261444
Sucrose Sirup 289,9 286,9 269.1
70«30 Scurose=
Sweetose Sirup 2877 27945 2794
u 5% 1%
F value 2,6 LSD 3463 L4481

*Slightly significant
#*Highly significant
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INTERACTION BETWEEN TREATMENT AND TEMPERATURE AT

CENTER OF PACKAGE

———

——

Temperature of package center

Treatment

LSoF 700F 70°F held
2 hrs
(gms) (gms) (gms)
Cherrles - Red Sour
Dry Sugar 289,1 275.1 271,.1
Sucrose Sirup 29745 29045 27843
70-30 Sucrose=-Sweetose Sirup 300,5 289,40 290,1
| 5% 1%
F value 2093* LSD he36 579
Raspberries = Red
Dry Sugar 26745 26346 26543
Sucrose Sirup 298,.3 286,40 281.7
70-30 Sucrose-Sweetose Sirup 292,7 2781 27549
5% 1%
F value 11le¢57% LSD 3463 .81

*Slightly significant
¥#¥Highly significant
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INTERACTION BETWEEN METHOD OF DEFROSTING AND TEMPERATURE

AT CENTER OF PACKAGE

Method of defrosting

Temperature of package center

4 5OF 70°F 70°F held
2 hrs
(°F) (gms) (gms) (gms)
Blueberries - Rubel Varlety
water 70 286,8 28347 27842
100 28745 282,04 27741
5% 1%
F value 2.,9% LSD 2437 3413
Cherries -~ Red Sour
Water 70 298,.9 298,9 28245
100 296.8 278.9 28349
Alr 70 291,5 286.,9 283,0
5% 1%
F value 6.55** LSD Le36 5.79
Peaches
Water 70 29344 292,0 29546
100 27%.8 286,1 292,48
Air 70 298,2 298,0 287.0
5% 1%
F value 7.46™" LSD 16,8 22.6
Rsspberries = Red
100 28343 27249 27«8
Air 70 28648 27543 270.9
S% 1%
F value 2.9% LSD 3463 4.81

#351ightly significant
#Highly significant
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APPENDIX

Code for Appendix Table Columns

MD Method of defrosting (°F)

TP Temperature of package center (°F)

fm Time in hours and minutes

Tp Actual temperature of package center (°F)

I Drained weight in greams

\'0) Julce volume in milliliters

%3sJ Percent soluble solids of julce by refractometer

%ssF Percent soluble solids of frult by refractometer
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TABLE XIII
BLUEBERRIES = JERSEY VARIETY « UNTREATED

70°F 2:00 70 289 85 LlL.6 1644
T70°F held [4:00 70 289 94 L4242 17.7
2 hrs 70 291 95 Lh4e8 18,3

water 100°F L45°F 0:30 47 297 72 LTeT 2047

70°F 1:00 70 292 88 45,9 18,5

70°F held 3:00 72 285 95 Ll 1740
2 hrs 72 283 94 LL4.9 20.8

Air  70°F L5°F 5:30 48 291 78 L42.4 17.8
7

nn
45 292 84 43.9 17.0

70°F 8:30 68 294 87 L4349 20.1
70 279 99 L2.7 1745
68 293 87 L4Se4 1L4eO
68 290 92  Ll140 1546
68 293 89 LLeT 171

70°F held 10:30 72 288 90 U43.9 20.6
2 hrs 72 286 92 Lle3 2340
72 286 97 LLe3 18.8

72 291 88 }3.3 18,2

72 291 91 43,1 16,9
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TABLE XIV

BLUEBERRIES « JERSEY VARIETY
10-SECOND STEAM SCALD TREATMENT

— =————————=
MD TP Tm Tp W VI %ssJ %ssF
water TOCF 45°F 0:55 46 300 70 U457 18,7

46 302 72 U7 2046
47 298 82 L[5¢3 1740
43 294 82 b 1T7.1
52 291 93 U43.4 16.8

70°F 1:55 68 287 82 45.7 18.5
68 291 78 u%.e 19,
68 293 88 u6.6 22,
71 296 87 L42.7 1740
68 289 98 hu.S 17.1

TO0°F held -3:55 70 287 98 L5.,0 17.7
2 hrs 70 292 210 2446  1he5
70 290 90 L34 18.9

70 284 90 Ll.7 17.1

70 290 93 Ll1.7 201

Water 100°F 45°F 0:25 50 292 84 Lliel 1645
ug 296 80 Llhe2 1549
46 296 86 L5.9 19,2
U6 291 90 L5562 1746
L7 299 8L L4543 15.8

70°F O:4s 7 290 94 L5.2 1641
7 289 9 blie9 1645
75 295 8 U6.6 20,8
T2 294 88 Wy o9 1843
70 291 92 L3.,7 16.8

TO°F held 2:45 70 286 88 45,3 23,0
2 hrs 72 289 88 Lhhe9 23,1
72 285 101 42,9 20.5

72 282 100 U3e3 19,7

7L 291 93 L3.8 20,1

Air  T0°F 45°F 5:15 ﬁﬁ ggﬁ gg ﬁu.6 17.4
Te2 1742

Ly 295 88 L6,0 19,1

u% 289 88 }6.5 17.7

N 296 86  LbJh4 19,7

70°F 8:2h 70 284 95 LUhe6 2046

68 284 93 Llh.,2 18,1

70 292 92  LhLe7T 2042

69 288 92 Llhe4 18,1

69 293 90 U0 21,6

TO0°F held 10:24 72 277 88 1.9 21.2
2 hrs 72 281 89 U148 20,0
73 284 95 4241  21.3

73 283 9 4l.7 20,8

73 280 104 L2o4t 1749






TABLE XV

BLUEBERRIES = JERSEY VARIETY = NICKED TREATMENT

———

——

L7

MD TP Tm Tp W VI %ssl] %ssF
Water 70°F 4 5OF 0:55 Wit 281 78 U439 19.
. Ly 279 B84 L2.6 1T

W 289 85 40,7 2045

43 278 98  L42.2 1645

LS 281 96 L2.8 1546

70°F 1:50 69 279 90 L42,7 201

68 275 95 U[0.6 2042

69 273 108 1.5 18,6

68 278 98 L1.6 16,0

71 273 104 1.7 1962

70°F held 3:50 70 266 103 L0.2 18.4

2 hra 70 267 106 39,5 18,0

70 279 105 LOJ4 20.6

70 268 106  39.4 20,6

70 264 105. 38.6 2l.l4.

water 100°F L5°F 0:25 W) 286 85 3.8 16,1

s 276 96 U3e2 1748

L 288 90 43,3 18,0

Wy 286 86 L3¢5 16.9

Wy 281 95 L43.2 19.1

70°F C:14i5 65 293 96 42,0 1843

68 279 98 L2e2 18,1

67 278 96 2,8 17.5

70 272 102 U[2.7 19,5

68 274 101 40,8 18,2

70°F held 2:45 70 268 98 1.6 18,6

2 hrs 70 275 103 L2.6 171

70 274 100 L3e1 18,5

70 280 100 ll.4  18.4

70 272 108 L0e5 15,0

Alr 70°F L45°F 5:30 50 273 98 40.6 18,9

46 273 100 L0.8 18,2

b6 283 94 U226 18,9

L6 283 87 L2e5 18,9

47 278 96 L2.,8 18,2

70°F 8:30 67 267 108 10,3 20.1

67 276 100 Lle.2 18.9

67 276 101 4le2 19.7

67 272 104 39, 20,1

67 271 105 39, 19.0

70°F held 10:30 7 269 98 39, 19,6

2 hrs 70 268 98 39, 19,4

70 271 101 1403 21.9

70 271 103 38,2 19,6

70 275 101 38,0 19.4






48
TABLE XVI

BLUEBERRIES = JERSEY VAFIETY
10-SECCND STEAM SCALD + NICKED TREATMENT

MD TP ' Tm Tp DW VI %ssJ %ssF
Wwater TOCF 45°F 0:50 Ll 278 82 U347 22.8
s 273 92  L43. 2262

4, 281 95 . 1947

43 275 98 o6 2047

L8 267 109 . 18,9

70°F 1:54 69 269 103 . 18.3

68 269 105 . 18.4

68 275 101 . 18.9

68 273 102 . 184

70 265 110

70°F held 3:54 70 267 105
2 hrs 70 268 108
70 268 110

70 270 109

Vi @0y M OO WHDUVLEFE OFniwh o=@ @i HooshdE DoTpbww oo
n
o
®
(o]

70 265 110 2245
Water 100°7 145°F 0:25 47 273 98 R 1842
us 274 97 R 19.5
41 281 94 o 2062
L6 276 100 . 18,2
. 4T 2717 98 . 184
70°F 0:50 70 271 94 . 18,2
68 280 <8 . 17.6
68 271 104 . 19,4
68 277 105 .

72 267 110

70°F held 2:50 70 265 101 . 19,8
2 hrs 70 2h6 98 . 2062
70 264 108 R 18.5

70 26 110

EELYE EEESE $Y55Y% SECEE ERGEE Seety SEESE 555

70 268 109 . 19,0

Alr 70°F 45°F 5:45 50 270 98 . 16,2
47 274 100 . 19.4

u6 283 92 . 19.4

U8 280 94 L2, 23el

L8 273 98 2e 1844

70°F 8:15 68 275 103 0. 18,9

68 267 109 9. 19,6

67 271 106 9. 18.3

67 268 110 Oe 21.9

67 271 105 O. 177

70°F held 10:15 72 271 102 39, 19.4
2 hrs 72 270 106 38, 17.1
72 267 108 38, 18,5

72 272 103 38, 19,5

72 269 105 37, 19,6



TABLE XVII
BELUEBERRIES «~ RUBEL VARIETY - UNTREATED

L9

MD TP Tm Tp DN VI %ssJ %ssF
water TOOF 4 5°F 0:55 46 290 68 LT7.6 19,7
4S 290 75 L47.5 2041
b5 293 81  47.5 15.9
47 289 86 4S5.9 18,
47 290 83  LT.4 177
70°F 2:00 68 285 82 L47.4  19.7
68 293 78 L6.3 18.3
68 294 86 5.8 2047
68 287 87 6.0 21.1
70 283 91 45.2 21.8
70°F held L:00 70 277 95 U3e3 2046
2 hrs 70 290 87 3.8 2343
70 278 94 2.9 18.9
70 280 94 L2.8 225
70 285 95 }3.1 21.2
water 100°F L5°F 0:25 46 292 B85 L1.7 22.1
48 288 91 40,7 18,3
47 294 8k 4le5 1749
47 290 8 4l.5 2246
L8 292 11 37«7 1946
70°F 0:55 76 287 89 L45.7 20.1
72 291 85 L9 20.1
73 286 94 L5.2 2040
T4 285 94 L45.7 21.8
73 287 92 U5.2 2040
TO0°F held 2:55 72 284 82 L5e2 1749
2 hrs 72 277 90 LU3.8 1746
72 293 88 L340 1746
72 282 °7  Llte4 1961
72 284 98 L43.2 19,0
Alr 70°F L5°F 5:30 48 281 93 40,0 17.2
46 290 B89 U422 20,3
L7 287 88 L5e3 19.8
L7 292 88 L5.4 20.1
46 281 91 Lhe7 2040
70°F 8:25 68 278 100 L340 22,6
68 283 91 U3.6 2246
68 280 99 2.7 23.1
68 283 93 L43.6 2040
69 287 91 Ll 2061
70°F held 10:25 74 277 86 L4243 21.3
2 hrs Th 282 84 Uhel 2142
T4 284 94 L2.7 1945
T4 281 97 L4344 18.8
T4 282 93  U43.3 194



TABLE XVIII

BLUEBERRIES = RUBEL VARIETY

10-SECOND STEAM SCALD TREATMENT
B ————————————— L ————

50

MD TP Tm Tp Dd VI %ssJ %ssF
Water 70°F 45°F 0:55 U5 291 80 L5.6 2240
Wy 285 88 Lbi1 204
U5 287 92 Lb6.T 2247
Wi 291 88 Llheb 20.6
Wy 285 92 U542 2346
70°F 2:00 68 285 94 Lh.sb6 19.6
€8 280 o4 LL4e7 18.8
68 283 94 U43.9 1844
68 28 91 Lhe2 23.3
69 28 90 h9.5 207
70°F held 4:00 70 279 97 L2é4 1940
2 hrs 70 279 97 L34 19.5
70 282 98 3.1 18,2
72 281 95 4l.5 1944
T2 284 97 U430 18,9
Water 100°F 45°F 0:30 L6 289 88 Lhe2 175
L7 288 87 Lho4 1842
46 295 85 L5.9 .20.8
U8 290 88 6.2 19.1
U8 292 88 LhJd 19.4
70°F 0:50 68 284 92 Lhe7 18.9
68 289 92 }3.,8 18.8
68 284 94 43.9 18.3
68 287 91 LUhe2 2042
68 288 80 L2 17.8
70°F held 2:50 72 281 90 L2.,7 2l.2
2 hrs 72 279 97 L33 2060
72 281 98 j2.2 19.9
72 280 100 L1.8 19.6
72 280 102 Llo4 200
Alr 70°F L 5°F S:40 48 295 B84 L45.1 207
- 48 281 93 U343 18.6
45 288 90 Lh.2 19.7
45 280 99 43.8 20.3
U8 282 92 U3.7 19.6
70°F 8:30 70 283 98 L43.2 18.9
68 278 100 3.1 19,6
69 278 98 [3.0 2046
70 275 100 L[2.9 17.6
70 276 97 4248 19,
70°F held 10:30 74 278 100 39,7 195
2 hrs T4 277 101 1.8 19,2
Th 279 100 L4l.7 205
L 276 102 }0.7 19.2
Th 276 101  L[0el 171
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TABLE XIX
BLUEBERRIES « RUBEL VARIETY = NICKED

MD TP Tm Tp W VI %ssJ %ssPF

Water T7OCF 4S°F 0:55 45 295 80 Lhe9 1849
45 289 88 Lhe7 18.8
45 293 87 LLe2 19.0

ys 286 95 L4343 2261
45 287 96 2.8 18,6
70°F 2:00 68 278 100 L41.9 18,2
68 277 98 U1.8 19.5
68 287 98 [0.6 19,0
70 289 94 L42.2 18.9
70 289 94 ll.4 1845
70°F held L:00 70 276 95 40,1  20.1
2 hrs 70 275 95 h0-5 22.#
70 281 101 39,6 23,0
70 - 278 108 39,9 19,5
70 277 109 L0.9 2245
water 100°F 45°F 0:25 L5 283 80 L43.9 23e2
L6 28 90 us.g 2048
L6 288 90 L3.8 22,0
L5 289 88 L42.8 22,
LS 284 97 L43.1  20.
70°F 0:50 70 278 100 U43e3 2440
68 282 97 L43.8 20,1
72 277 103 L2.8 2245
70 279 101 42,8 24.8

72 279 102 L2.2 23,

70°F held 2:50 74 275 97 40s9 18,9
2 hrs 72 276 94 J0.2 19.5
72 276. 103 39,7 19.0

T2 275 106 39,8 19,7

. Th 269 105 L0.6 2040

Alr 700F 4s'F h:45 S50 280 90 L43.5 18.7
6 285 90 Ulhte7 20,
L8 284 10 L42e3 17
L8 282 9 42.8 18,
50 287 100 42,7 19

70°F 7:00 68 277 107 L40.,1 19,1
67 277 105 Ll.6 18,9
63 276 102 L0el  19.1
70 278 80 38,8 18.9
70 278 103 L[0.,0 19,5

70°F held 9:00 70 276 108 39,6 2340
2 hrs 70 275 108 9,9 23.2
70 276 109 0.2 2le4

70 277 105 39, 2l e2

70 275 109 39.2 2l.4
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TABLE XX

BLUEBERRIES = RUBEL VARIETY
10-SECOND STEAM SCALD + NICKED

e ————— — _—__ _—_______ __ __

MD TP Tm Tp DW VI %ssJ %ssF
water TO°F 45°F 0:55 45 280 98 Ll T 2240
S 279 93 a4 19.6

45 284 98 L0.9 19.7

45 275 101  Ll.0 19.5

46 277 100 40,2 18.8

T0°F 2:00 70 277 102 40.8 19.5

68 277 100 Ll.2 2049

70 281 106 L[0.2 2162

68 275 106 39,0 20,1

70 284 98  L1.9 19.7

70°F held 4:00 70 275 116 38.0 19.4

2 hrs 72 272 107 39.2 1845

70 271 116 38,5 2046

72 270 111  L40.,1 1749

, 70 273 110 38,8 17.8

Water 100°F 45°F 0:25 L5 284 90 L42.6 19,0
46 281 91 42,8 18.8

Ly, 282 98 2,1 17.8
45 285 9l L42el 1843
45 280 100 L40s9 19.5

70°F 0:55 52 275 102 L41.0 20.2

I 279 200 20,0 16,0

69 275 103 38,3 19.6

70 276 102 39,2 21,2

70 279 106 U143 20.1

70°F held 2:55 72 269 109 39, 20,6
2 hrs 72 275 103 39.6 2343
72 271 111 38.3 2045

72 271 111  38.3 17.7

72 265 116 38,1 19.4

Air  70°F 45°F 5:30 50 280 103 41,0 18.l4
52 281 10Q Lle3 2042

50 25 94 4l.l 18.9

50 276 107 29.0 22,0

L9 282 101 39,8 17.8

70°F 7:40 68 279 104 L40.7 19.0

68 276 101 L40.3 19.6

68 279 101 39,8 20.3

69 275 107 10.6 20.6

70 272 111 37.4 20,1

70°F held 9:40 70 273 111 38,7 21.5
2 hrs 70 275 108 38,4 21.2
70 275 112 37.6 2L

70 273 110 39,3 18,4

70 271 114 38.4 18,9
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T4BLE XXI

CHERRIES, KED SOUR « DRY SUGAR TREATMENT
P e ]
MD TP Tm To DN VI %ssy %ssF

Water T70°F 45°F 0:45 h2 306 78  L3.9 248
b2 299 98 Lhe2 27.8
43 302 93 U43.8  33.4
45 289 96  U0.6 334
46 272 110 U438 2347

70°F 2:00 €8 292 104 LlteT 2749
66 277 112 1.6 2949
69 276 120 43.0 29.1
70 276 108 L0  27.9
68 276 95 39,7 2849

70°F held L:00 72 267 118 3842 2749
2 hrs 72 267 118 38,1 2745
72 271 124 3940 2742
72 274 12 407 2645

72 267 12 38.0 3540

water 100°F 1,5°F 0:25 50 275 105 42.5 247
. U5 295 86  U3e.7 2540

Wy 292 102 L4347 1942

Ly 294 98  Lhe7  28.l4

Wy 297 100 Lhe2 2640

70°F 0:65 70 268 120 39,2 2645
72 271 122 L[2.5 28,0
T4 266 115 39,0 274
72 279 118 38,1 26,0
80 264 131 38,2 28.9

70°F held 2:55 71 266 130 38.8 24.8
2 hrs 72 275 118 39,1 27.1
73 280 115 043 27.6

72 271 125 38,5 2645

72 275 118 [0.2 2645

Alr  70°F L5°p 5:30 50 276 106 37.9 2545
L7 277 106 38.0 27.6
L6 288 104 39,0 2645
L5 285 110 38,2 27.2
50 290 108 [L1l.; 2849

70°F 7:45 68 277 108  37.1 3440
68 276 78 39,2 2l.4
68 284 105 39.1 3262
68 272 110 L0J; 2563
68 273 112 39.1 2640

T0°F held 9:45 74 276 112 L0.,1  26.1
2 hrs Th 267 116 39,6 28,1
Th 271 115 3543  24e3

T4 275 115 37.3 28.9

Th 264 121  39.4 2643




TABLE XXII
CHERRIES, RED SOUR = SUCROSE SIRUP TREATMENT

54

MD TP Tm Tp D" VJ %ssJ  %ssF
Water 700F L5°F 0:55 LB 305 110 3245 2843
L7 310 104 32,7 20.1
4S 306 108 32,5 24e3
U6 303 110 32,5 19.6
48 294 11l 3l.1 2245
70°F 1:55 68 294 120 31.2 23,1
67 299 116 31,2 2349
68 291 118 29.4 2340
68 298 112 29,3 22,0
69 290 120 29,8 243
70°F held 3:55 72 286 124 31.0 24«2
2 hrs 72 284 124 30.9 2462
72 293 130 279 2449
72 285 130 29,1 26.6
72 291 120 28.6 201
water 100°F 115°F 0:25 48 287 125 31.h4  24.9
LS 299 112 30,0 23
46 299 115 34e3  27.8
L7 303 109 33.9 2545
gy 295 118 3066 224
70°F 0:52 72 289 122 29.3 2547
70 290 120 30. 29.1
69 281 126 30,2 2846
72 283 126 30,6 23.1
69 292 118 29,4 2643
70°F held 2:52 72 291 116 29,4 248
2 hrs 72 292 118 29,8 26,2
73 291 118 29,5 27.7
Th 280 120 29,5 26,1
. : Th 294 116 28,9 25.6
Air  70°F 45°F 6:55 50 291 112 32,1 25.4
L6 287 120 29,7 213
45 286 116 29,1 25,0
48 300 110 27.0 17.8
ué6 297 112 28.2 19.0
70°F 8:30 68 280 130 27.7 2740
70 288 130 26,8 22,0
68 291 122 27.9 20.6
70 293 122 27.8 2340
72 299 112 27.7 218
70 held 10:30 74 280 125 2749 2le3
2 hrs T4 287 118 27.8 27.9
Th 287 120 25,4 23.6
74 289 120 26.& 3047
Th 294 118 27,0 272
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TABLE XXIII

CHERRIES, RED SOUR
70-30 SUCROSE=3WEETOSE SIRUP TREATMENT

MD TP Tm Tp DN VI %8sy %ssF

Water 7OCF 14 5°F 0:55 L5 306 102 3247 2348
U5 292 120 3047 23
LS 300 110 29,9 28,3
4S 303 110 31,2 25.8

70°pF 2:00 70 298 112 31,7 247
68 292 118 29,8 27.8
68 294 118 30,0 247
68 291 122 30,0 25,0
68 289 126 2844 2361

70°F held L4:00 68 296 116 31,0 2646
2 hrs 68 284 122 304 2247
68 294 120 29.4 248

68 293 122 2842 249

68 266 118 28,8 25,2

Water 100°F L5°F 0:25 45 304 96 27.8 19.1
L 302 100 27.8 23.8
LS 303 108 27.9 225
LI 302 108 3243 22.6
42 304 109 32.4 23.7

70°F 0:50 80 280 128 30.6 2243
76 276 130 31,1 22,5
T4 289 124 31.8 266
72 280 130 31e2 2U4e7
T4 276 130 3046  24e2

T70°F held 2:50 72 282 130 3046 20,1
2 hrs 72 284 128 3041 2347
72 297 112 3041 23.6
72 286 126 3142 2&.%

72 294 118 2944 24

Alr  70°F L5°F 5:30 48 287 120 30.4 zu.g
48 299 140 29,5 25,
L8 300 114 2747 2349
48 301 110 28,8 2544
48 308 108 28,1 2460

25 68 285 128 28,1 23.2
68 294 118 27«8 2o
68 299 115 28,1 23,
68 302 112 27.3 2449
68 290 120 28.8 19.6

TO0°F held 10:25 72 290 128 29.0 244
2 hrs 72 291 120 2843 2347
72 287 130 28641 2h4eT

72 294 124 29.0 247

72 293 124 27.1 2.9

70°F 8
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TABLE XXIV
CHERRI ES, SWEET ~ DRY SUGAR TRZATMENT

——
—

MD TP Tm To Di VJ %ssJ %ssF

Wwater T70°F .  L45°F 0s52 L6 301 90 L4B5e3 3643
us 298 92 u%.7 27.8
b6 296 84 L46.0  39.1
LS 310 90 L1.9 32.4
LE 306 86 L3.8 33.3

70°F 2:06 68 299 94 L3,0 30.6
68 302 92 L43.0 28,1
68 292 120 39,6 2849
68 286 108 2.3 312
68 293 104 Lhhel 32,46

70°F held L:06 72 291 100 37.6 3l
2 hrs 72 285 104 38,7 34e7
72 293 110 3503  30.4

72 276 110 37.7 294

72 297 104 372 2947

Water 100°F L45°F 0:25 48 298 83 L9 31,1
L6 300 78 46,0 32.6
L5 300 88 Lhe3 29.8
L5 296 105 40e3 3344
L8 298 90 L5.3 32,9

70°F 0:50 72 294 97 L4542  3lel
70 297 88 47«4 34l
72 291 98  Ube3  33.9
70 285 110 43.8 3543
74 281 112 Lhe3 30.5

70°F held 2:50 72 280 104 L2.8 35,7
2 hrs 72 278 111 L[l.8 32,5
72 280 111 L41.8 31,1

72 280 114 38,0 334

72 276 120 37.8 3249

Air  70°F 45°F 5:00 L8 289 90 L4T7.1 3142
L5 304 88 L2e.6 29.8

LS 313 8 el 2642

46 302 8 408 2843

U8 300 98 U43.7 2940

70°F 7:40 68 278 105 39,6 3e2

68 292 92 L[j0,0 29.4

68 288 104 L2.8 31,1

68 288 110 Lle2 315

68 280 110 Ll.2 316l

70°F held 9:40 70 27 98  Ule3 34e3
2 hrs 70 28 96 3746 23.9
70 278 112 0.2  2e3

70 283 109 38,3 31.2

70 286 110 L0.6 32.2
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TABLE XXV

CHERRIES, SWEET =~ SUCROSE SIRUP TREATMENT

o _____]
MD TP Tm Tp Di VI %33 %ssF

water TO0°F L5°F 0:50 45 310 150 37.8 2645
tﬁ 309 152 Bg.g 29.1

12 1 35. Te9

us 302 154 34e5 28.1

45 307 150 35,6 2842

70°F 1:50 68 305 158  34e3 29.8
68 295 165 36,0 29.4
68 287 170 349 2645
68 295 170 34.6 26,1
68 291 170 35,3 3245

70°F held 3:50 70 288 156 3Le4 30,7
2 hrs 70 286 164 35,2 3143
70 . 283 173 35.8 30.8

70 292 170 33e4 3246

70 287 170  34e3 277

Water 100°F L 5°F 0:25 48 303 138 31.7 28.1
48 303 140 374 2849
45 304 150 36,8 27.1
U6 203 152 37.2 32.8
47 299 154 3545 3262

70°F O:42 71 287 162 3642 3040
72 295 162 3645 29.5
72 291 188 33,9 26.l
72 288 168 36,0 273
69 300 160 348 2749

70°F held 2:42 72 283 162 36.4 28,2

2 hrs 72 282 184 33,1 27.6
72 278 17h 3343 2962

72 283 174 32.9 3262

72 274 178  33.9 26,1

Alr  70°F L5°F 6:05 45 304 148 32,9 3047
4S5 314 140 35,5 29,1
45 312 150 353 33.2
46 304 152 35,0 29,5
L6 312 145 36.0 32,2

70°F 7:45 67 298 162 35,4 31.5
67 291 164 3440 27.6
67 295 158  3L.6  27.6
67 293 170 33.9 30.5
67 290 162 3Le2 31.6

70°F held 9:45 69 289 168 3l 3045
2 hrs 69 293 168 31,7 26,8
69 287 172 34e3 28.2

69 291 170 3le3 2642

69 288 170 33,7 3l.6
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TABLE XXVI

CHERRIES, SWEET
70-30 SUCROSE=SWEETOSE SIRUP TREATMENT
—_—-—————————

MD TP Tm Tp Di VI %ssJ %ssF
Water T70°F LSCF 0:55 LS5 320 140 35.5 28.L
48 310 150 36,2 28.4

LS 314 152 35,1 27 1
L8 301 160 3l u 26.6
45 310 152 35,0 2646

70°F 2:00 68 294 168 35,2 2849
68 295 166 2.9  30.h
68 289 168 35,5 29,5
68 296 164 33,9 2745
€8 293 1h8 35,9 26,5

70°F held 4:00 70 282 210 31.6 29,
2 hrs 70 281 170 341 30,
70 281 174  3he4  30.1
70  275. 178 35,0 28,8
70 285 170 3463 31l.1

water 100°F 45°F 0:25 47 299 158 35.2 245
U5 293 162 3743 29.5
46 305 152 37.7 29k
L6 299 158 36,2 28,2
L5 298 160 38.2 29,1

70°F 1:05 70 286 164 35,6 28,2
72 282 170 35.6 2749
72 281 17 34.9 3262
73 283 17 35,1 2942
Th 287 174  34el 3065

70°F held 3:05 72 282 174 35.1 33.1
2 hrs 72 272 184 32,6 28.9
72 279 180 33,8 31,2

72 286 174 3343 31.

72 279 194 3243 27

297 160 31.8 2944
48 300 162 34el 29,
50 295 164  3he4 31
50 298 164 33.9 29.0
48 298 168 3Le6 336

70°F 8:25 70 282 170 32.8 29.9
70 296 168 32,8 28,2
70 282 176 3L4e3 2949
70 282 172 33,9 306
70 287 170 340 31,0

70°F held 10:25 72 277 182 32.1 30.1
2 hrs 72 277 181 32,8 33,2
72 281 178 33,9 30,6
72 277 180 32,3 3045

T2 277 189 3243 34l

Air 70°F 4 5°F Se

N
A5 2
AS28
o



TABLE XXVII
PEACHES ~ SUCROSE SIRUP TREATMENT

59

— —

MD TP Tm Tp DW VI %8s %ssF
water T0°F 5°F 0¢53 45 291 172 2348 2240
T 4 W, 285 182 23,2 20.3
Wy 299 168 22,0 21,6
45 293 174 23.3 21.6
L6 299 166 23,8 20,8
70°F 2:00 68 289 174 25,0 20,8
68 286 176 24e3 21.8
68 299 170 22.5 21.8
68 287 180 22,6 1749
68 299 172 22,5 21l.4
70°F held L:00 70 289 172 23.9 22.6
2 hrs 70 294 170 23.2 19.8
70 295 170 23,1 2l.4
TO 297 170 2245 2245
70 203 168 21,9 23.0
water 100°F 45°F 0:29 45 282 168 24.2 1849
48 272 180 2341 1946
4S5 287 176 22,5 20,
48 275 190 22,5 19,0
50 268 190 228 18.8
70°F 0:55 72 281 182 23.7 1843
72 289 178 23,2 19.4
70 287 180 22.8 22,2
70 285 180 24,2 19.9
70 260 180 22,5 21.4
70°F held 2:55 70 287 166 246 2046
2 hrs 70 292 168 244 2462
70 295 174 23.1 23,8
7O 296 170 22,6 2245
TO 294 170 2246 2149
Air  70°F 45°F 5215 43 - 294 168 23,4 22,1
43 287 172 23.9 1940
b2 302 168 23,1 20.8
L3 303 164 23.1 17.8
43 305 164 23,7 2240
70°F 9:45 68 290 170 23, 2049
68 302 166 22,7 20.1
68 295 170 22.4 2340
68 297 168 22,4 23,0
68 306 162 22,0 21.8
70°F held 11:45 70 294 162 23,7 19,0
2 hrs 70 290 170 23,7 20,2
70 284 188 22,4 21.8
70 280 188 21,2 21,0
70 287 178 2341  2leh



TABLE XVIII
RASPBERRIES = DRY SUGAR TREATMENT
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MD TP Tm Tp DW VJ %33  %ssF
water TOOF L45°F 1:00 L5 265 112 3743 2640
U6 268 105 36,6 27.0
b6 263 128 3743 2745
U6 269 132 38.1 27.6
b6 266 125 37.1 246
70°F 1:55 67 268 110 38,9 25,8
68 264 114 39.0 2646
67 268 124 37.0 23.9
68 266 134 38. 5 2lLe6
68 280 118 38,46 29.8
70°F held 3:55 68 271 121 37.0 25.6
2 hrs 68 268 128 - 3847 2762
68 269 126 35,1 29.8
68 265 132 36,2 248
68 263 130 375 2740
Water 100°F L45°F 0:30 L8 276 122 36,5 284
_ 4S 265 130 39,2 2642
2 257 130 36,2 28.5
L6 260 140 35,2 26,0
49 270 130 3540 25.3
70°FP . 1:30 70 260 138 37,1 3l.4
67 271 120 35,4 23,0
68 261 138 37. 2348
68 261 136 3765 23,6
68 258 1LO 39,0 27.0
70°F held 4:30 70 267 11l 38,1 26,2
70 260 114 3741 23.8
70 276 112 35e3 2245
70 262 130 375 2349
70 263 140 37.8 2348
Air  70°F L45°F 5:00 47 270 94 37.2 28,2
b6 271 100 36,0 2644
45 280 110 37.4 2640
US 266 120 35,0 27.8
U6 266 122 35,1 26,45
70°F 8:15 65 256 120 37.,2 28.8
67 257 132 37.6 29.7
67 263 120 38.7 2244
68 261 120 3841 17.9
68 260 128 37.1 2042
70°F held 10:15 70 270 125 3146 179
2 hrs 70 263 132 31,6 21.8
70 256 123 31.6 2244
70 267 125 3L4e3 25.7
70 260 130 35,4 29.8



RASPBERRIES =~ SUCROSE SIRUP TREATMENT

TABLE XXIX
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MD TP Tm Tp DIi VI %assJ %ssF
Water 70°F 45°F 0:55 L6 300 150 37.2 2549
L7 298 152 37.8 2540
48 300 154 37.1 2Le5
U6 300 160 35,0 25.9
L6 320 146 3Ll 29.1
70°F "2:00 70 284 166 34e3 2648
70 281 170 33,9 27
68 287 166 35.1 264
68 284 172 32,9 27.1
70 283 176 33.6 22,6
70°F held L4:00 70 287 178 3340 3145
2 hrs 70 283 174 3245 2648
70 281 180 32,5 2342
70 286 172 33.4 27.8
70 275 178  3L4el 2642
water 100°F ~ 45°F 0:25 45 287 174 33.8 23.8
bS5 296 164 3542 2448
46 304 155 3542 2644
b6 294 160 3L.b6 21,2
46 292 165 33,9 2le4
70°F 0:55 70 293 165 3645 2349
70 278 176 33.7 2548
68 290 170  3he4 249
A8 274 180 33,9 21.8
69 288 170 31l.4 25.8
T0°F held 2:55 70 284 150 33,2 * 2943
2 hrs 70 279 16L  33.9 25.6
70 283 174 33.8 23.9
70 276 182 341 30.1
70 286 170 34el 3045
Air 70°F 45°F 6:00 50 295 170 3lhe4 2247
4S 299 165 3L 2760
45 298 162 3Ly 2243
46 301 160 33.9 29.4
46 291 171 32,9 27.1
70°F 8:30 68 290 168 35,0 20.4
67 287 170 3Le2 2844
66 288 172 35,0 2065
66 289 170 33,8 28,2
66 294 168 3246 2940
70°F held 10:30 70 279 184 32,6 31.6
2 hrs 70 254 188  34e0  34e3
70 287 170 33,6 28,
70 282 175 31,5 27.8
70 283 174 31.1 3364
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TABLE XXX
RASPBERRIES = 70-30 SUCROSE~SWEETOSE SIRUP TREATMENT

'Mb ) “éP - WﬁTﬁ T§A Dwr 'ﬁj_ %SSJi %ssF
Water T0°F 4s°F 0:55 W) 297 160 32.8  25.7
45 295 162 34.2 2B.9

LS 293 160 34.3 278

70°F 2:00 68 281 178 33.2 23.

(1]

68 279 182 345 27.6

70°F held L4:00 70 282 164 32.6 27.6
70 277 164  33.9 1940

70 285 172 32,7 26.2
70 282 176 33.5 2840

25 L5 287 172 3342 2&.

Ls 283 17 34e2 23.1
L5 20l 166 349 2549
u5 290 174 31.8 256l
70°F 1:05 76 273 172 33.4 23.1
76 270 180 31,2 2341
76 271 18)4 31,6 2049
g 268 188 337 21,8
78 277 180 31,7 2047

70°F held 3:05 74 276 174 31,8 30,7
2 hrs Th 276 181 30,5 23,6
74 277 184 31, 262

9

74k 285 17hL 31.6 30,61
Alr 70°F L5°F 5:15 45 294 160 32,1 277

289 166 32.8 2545
Ly 295 164 30,5 28,1
nn 29L. 166 325 2546

70°F 8:45 €8 273 181 33.6 27.1

68 280 182 31.1 2245
68 279 180 31.0 22.4
68 276 184 29.8 22.8

TOOF held 10:45 70 271 190 30,6 25,0
2 hrs 70 265 186 30,0 23.7
70 265 192 29,8 26,5

70 276 180 30,8 23,2

70 265 192 29,8 2449

Water 100°F 4 5°F 0
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TABLE XXXI

STRAWBERRIES - DRY SUGAR TREATMENT

MD TP Tm Tp W VI %ssJ  %ssF
Water TOOF 4S°F 0s54 4S5 280 122  33.4 2%.6
u6 250 141 34.1
U6 285 120 342 26.5
4s 275 1u2 31,1 25, 3
46 263 13 33.3 31,2
70°F 2:00 67 260 128 33.8 28.1

67 268 130 2949 19.7
67 25 14, 33.h 28 .8
68 2l 145 31.5 2l ely.
68 255 148 31.3 23,0

70°F held L:00 68 261 210 28.1 17.2
2 hrs 68 252 130 29.9 21.u

Water 100°F 4 5°F 0:25 L45 262 108 35,0 26 2

70°F 0:55 70 248 152 32, 2640

72 228 16 BB.é 18,8

72 243 15 33. 20,2

70 256 148 33.8 237

72 24l 150 35,0 23,2

T0%°F held 2:55 70 246 130 31.2 28,0
hrs 70 250 120 32,1 39,0

(1)

Alr  70°F LSOF 5:35 45 276 112 31,1 23.7

70°F 9:00 68 261 139 30l 2742

TO0°F held 11:00 72 260 118 32,2 21, 0
2 hrs 72 247 130  33.9 23 2



TABLE XXXII
STRAWBERRIES = SUCROSE SIRUP TREATMENT

6l

MD TP Tm Tp Ddi VI %ssT %ssF
Water TOQOF L5°F 0:55 45 262 194 31,2 2le3
4s 286 180 30,0 17.8

45 285 18 30,5 2048

L5 280 18 30,6 18.8

US 277 187 30,6 2048

70°F 1:05 68 268 198 29,8 20.7

68 265 200 30.7 17.7

68 260 196 31,1 17.5

68 264 192 31,5 20.7

68 262 200 31,1 224

70°F held 3:05 70 266 189 31.7 21.8
70 266 190 30,6 20,0

70 276 196 3044 17.8

70 257 210 28,8 2062

70 268 194 30.5 1645

Water 100°F 45°F 0:25 45 252 200 325 17.6
s 265 190 3142 19.8

L6 288 178 31.7 18,6

47 269 188 3145 17.7

U6 275 190 303 20.8

70°F 0:50 69 266 176 33,2 18.8

70 242 186 31.5 22.4

69 227 218 2842 15,5

70 260 192 3241 1747

70 267 188 31.6 15.8

70°F held 2:50 70 239 218 30,5 19.0
70 263 21 3247 19.7

70 254 20 29,9 20.7

70 260 196 31,5 20.1

70 262 190 32,2 20,7

Air  T70°F 14 5°F 5:40 Ll 267 192 29,7  2he2
Ly 285 188 31,1 2heT

Ly 258 210 31.6 22,7

by 293 172 30,0 1549

Wy 276 180 29,0 21.3

70°F 8:55 67 266 198 31.6 29,0

67 258 210 30,0 26,2

67 265 198 28.6 2l.40

67 251 210 29,4 25,0

67 262 202 2842 2L1.8

70°F held 10:55 70 288 188 29,9 28,2
2 hrs 70 258 208 29,1 243
70 271 190 30,0 27,6

70  2U6 214 2843 23,0

70 260 204 29,8 16,%5
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