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REFRIGERATED STORAGE OF CRANBERRIES
By S. M. Ringel, J. Kaufman, and M. J. Jaffe

1

SUMMARY

Three lots of Massachusetts -grown Howes cranberries, selected from the 1957
crop, were stored for varying periods up to 19 weeks in cold storage at 40o F. and com-
pared with fruit kept in simulated common storage. The significant findings were:

1. Cranberries kept in field boxes cooled down more rapidly than prepackaged
fruit in master cartons.

2. Weight losses were minimized when cranberries were held in cold storage.

3. Minimum handling before and after storage reduced the amount of spoilage.

4. In cold storage, 96 percent of the unscreened cranberries appeared sound after
6 weeks, 95 percent after 12 weeks, and 88 percent after 19 weeks. For fruit held in
common storage, the results were 93, 89, and 76 percent for corresponding intervals.

5. Cold storage, as compared with common storage, not only reduced spoilage
during storage, but also extended the subsequent shelf life of cranberries.

6. Cranberries kept in cold storage for 12 weeks and then screened and prepack-
aged, were considered salable after holding 3 additional weeks at 40° F. (7.4 percent of
spoilage). At the end of 19 weeks cold storage and following the additional 3-week hold-
ing period, there was twice as much spoilage.

7. Freshly harvested fruit when screened or screened and prepackaged, kept in

cold storage for 6 weeks without requiring further rescreening.

8. Over 1, 700 decayed cranberries were cultured and the principal fungi found
were Penicillium spp . , Acanthorhyncus vaccinii , Phoma sp. , and Sporonema oxycocci .

INTRODUCTION

In Massachusetts, the bulk of the cranberry crop is harvested during September.
Of the 2 principal varieties grown, the Early Blacks are harvested first, followed by the
late variety Howes which may be harvested up to the first part of October. The cran-
berries are harvested into field boxes and then held in nearby ventilated common storage
houses without refrigeration. The fresh cranberry trade extends from mid-September to

the end of December, and throughout this season the cranberries are taken from storage,
screened to remove the chaff (vines, leaves, and other field debris) and decayed ber-
ries, and are then prepackaged for shipment to market.

During the first half of the cranberry harvest, it is not unusual for fruit to arrive at

the storage houses with high pulp temperatures. On September 19, 1957, the average
berry temperature was 86° F. for field boxes received at the storage and packing plant

located at Onset, Mass. It may take several weeks for cranberries held in common stor-

age to cool down to the desired storage temperature of 40° F. (9)' and, during this time,

substantial amounts of spoilage may develop.

IS. M. Ringel and J. Kaufman are pathologists. M. J. Jaffe is a junior pathologist, with Biological Sciences Branch, Agricultural

Marketing Service, New York, N. Y.

z Underscored figures in parentheses refer to Literature Cited, p. 17.
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Previous studies indicate that refrigeration extends the keeping quality of cran-
berries. Thus the benefit of refrigerated storage was reported by Wright et al in 1937
(8) and also by Levine and his coworkers in 1940 (6). The value of refrigeration in tran-
sit was discussed by Kaufman et al in 1955 (4) and that of precooling cranberries im-
mediately before shipment in 1958 (5); while the retail aspect of refrigeration was
evaluated by Hruschka and Kaufman in 1949 (3) and by Beattie and Demoranville in 1958
(1). No published data, however, have been found on the aspect of continuous refrigera-
tion; that is, starting at the time the cranberries are placed in storage and ending with
the commodity on the retail shelf. The Massachusetts cranberry industry has expressed
an interest in the possibility of using cold storage instead of common storage in the
producing area. Accordingly, an integrated study was made of the continuous refrigera-
tion of cranberries from the 1957 crop, involving their storage, followed by prepack-
aging, and their subsequent holding qualities.

MATERIALS

Three lots of unscreened fruit of the Howes variety were selected for study from the

1957 crop at Cape Cod, Mass. On the basis of previous records of the bogs involved, the

lots represented fruit classified as good, fair, and poor. The lots are designated as A,
B, and C respectively. The cranberries were harvested during the first week of October,
held in common storage for 1 week and had, at the time of removal from storage, an
average pulp temperature of 63° F. They were transported in an unrefrigerated truck
to New York City in an 8-hour period. The berries had an average temperature of 62° F.
when they arrived at the laboratory.

A commercially built cranberry separator was used to screen the cranberries.
Essentially this machine contains a blower which removes the chaff consisting of vines,
leaves, and other field debris; bounding boards to separate the soft from the sound fruit;

and a grading device for sizing.

Field boxes, 16 by 22-1/2 by 9-1/4 inches, were used in storage. These were made
of wood, slotted, and had a capacity of about 37 pounds of fruit in the chaff. One-pound
window boxes, 7-1/4 by 4 by 2-1/2 inches, with non-adhesive flaps, were used for pre-
packaging screened fruit. The master shipping cartons, 16-5/8 by 14-3/4 by 8-1/2
inches, were slotted and had a capacity of 24 one-pound window boxes.

METHODS

Two sets of storage temperatures were selected; walk-in boxes were used as stor-
age rooms. In one series, the cranberries were kept in "cold storage" under continuous
refrigeration at 40° F. (_9) . The fruit in the other series was held in "common storage"
at temperatures simulating those found in Massachusetts in non-refrigerated storage
houses. According to the packing house manager at Onset, Mass. , inside air temper-
atures usually run 10 degrees lower than the outside air through October. During No-
vember, the temperature equals that of the outside air, and from December on, it is at

least 10 degrees warmer than the outside air, usually stabilizing at around 40° F. The
fruit in the series used to simulate common storage conditions, therefore, was held for
4 weeks at 60° F. , followed by 5 weeks at 50°, and 10 weeks at 40° (2).

Approximately 1,400 pounds of cranberries were placed in storage. The cranberries
in each of the 3 test lots were randomized and stored in 3 sublots consisting of: (1) un-
screened berries, in the chaff and in the original field boxes; (2) screened berries 3 which
were replaced in the field boxes; and (3) screened berries which were prepackaged in

1-pound window boxes and placed into master shipping cartons. Inspections were made
at the time the lots were placed in storage and after they were removed at the end of
varying storage periods. After storage, the unscreened sublots were screened and

3 Screening involves machine separation (see p. 7) followed by hand sorting.
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prepackaged, the screened sublots were prepackaged without further screening, and the
prepackaged sublots were left undisturbed. All lots now prepackaged were placed in
master shipping cartons and held 1 week at 40° F. to simulate a transit period. At the
end of this period, 1 set of the prepackaged fruit was held for 1 week at 70° F. and then
inspected; and, another set was inspected after holding for 2 weeks at 40° F. The rela-
tive humidity was maintained at about 85 percent during the storage and holding tests.

Cooling rates, averaged from 3 sets of readings, were determined with the aid of
thermocouple leads. These were inserted either into individual berries at the center of
the field boxes or into individual berries at the center of 1 -pound window boxes in the
middle of shipping cartons.

Inspections for spoilage were based on randomized fruit in triplicated 1 -pound win-
dow boxes. For this study the types of spoilage were categorized as: fungal decay

;

bruising , which was scored if indentations on the berry, often associated with softening
and reddening of the underlying flesh, materially affected the appearance of the berry;
physiological breakdown , which was indicated by a rubbery softening of the entire berry
and accompanied by red discoloration of the flesh; and insect damage .

Flavor tests were conducted by 6 to 8 people. After each inspection, a 1 -pound sam-
ple of sound fruit remaining from each treatment was cooked according to the following
recipe: Place 1 pound of washed cranberries in a saucepan, add 1 cup of water, cover,
and heat to boiling. Add 1-1/2 cups sugar, cover, and cook 10 minutes or until berries
have burst.

RESULTS

Cooling Rates

At the start of the test, the screened fruit in field boxes as well as the prepackaged
fruit in window boxes, because of the handling procedure, registered 77° F. The un-
screened fruit (in the chaff), on the other hand, was 70° F. The fruit was then placed in

a walk-in refrigerator held at 40° F. The results show that cranberries left in the field

boxes cooled down more rapidly than prepackaged fruit placed in master shipping cartons
(fig. 1). The greatest drop in temperature took place within 24 hours. At the end of this

time, the fruit in the field boxes cooled down to about 46° F. whereas prepackaged cran-
berries in shipping cartons were 53°. After 48 hours, cooling in the field boxes had
almost been completed, the fruit "registering 42° F. It took 66 hours, however, for pre-
packaged cranberries to reach the same temperature.

Weight Losses in Storage

Refrigeration slowed down weight losses in storage (table 1). The losses' for fruit

in common storage at the end of 6 weeks equalled those for fruit held in cold storage for

19 weeks. This was 3.4 percent for unscreened and 4 percent for screened and pre-
packaged cranberries. Weight losses were consistently less for unscreened fruit when
compared with screened and prepackaged fruit for both the common and the cold storage
series. Fruit held in common storage showed the greatest acceleration in weight loss

between the second and sixth week.

Effect of Storage Temperature on Keeping Quality

Approximately 323, 000 cranberries were examined and, in all instances, the ber-

ries in cold storage at 40° F. kept better than those in common storage.



Table 1. --Weight losses during storage1 (based on initial weights)

Type of
storage 2 Lot

Initial
net weight

Weight .Loss during storage of:

Treatment 2
weeks

6

weeks
12

weeks
19

weeks

Pounds Percent

A 172.3 3 1.1 2.4 3.7
£T

Ŝ Cold B 168.7 3 1.2 2.3 3.6
o

CD

3
C 180.4 3 0.8 1.7 2.8

•H
Average 1.0 2.1 3.4

-—

'

(1)
A 102.3 1.0 3.4 4.4 5.9

s
CD

o
Common B 102.9 0.9 3.2 4.4 5.4

CO

C 109.1 0.9 3.5 4.8 5.8

Average 0.9 3.4 4.5 5.7

A 3.0 1.0 2.0 3.0 4.3
T3

of
Cold B 3.0 1.7 2.0 2.7 4.0

X
o
a5

ft
CD

C 3.0 1.0 2.2 3.7

ft Average 1.2 2.0 2.6 4.0

3
S A 3.0 2.0 4.0 6.3 8.7
T3

8
CD

Common B 3.0 2.0 4.3 5.3 7.7
CD

o
CO

C 3.0 2.0 --- 6.3 7.1

Average 2.0 4.2 6.0 7.8

1 Relative humidity approximately 85 percent.
2 Cold storage is at 40° F. and common storage equivalent to Mass. non-refrigerated

storage temperatures.
3 Initially there was an increase in weight; A = 0.3 percent, B = 0.1, C = 0.1, and an

average of 0.2 percent.

Unscreened cranberries (in the chaff)

An initial spoilage of 3 percent was present at the time the cranberries were placed
in storage. Thereafter, unscreened fruit held in cold storage showed additional spoilages
of 0. 1 percent after 2 weeks, 0. 5 percent after 6 weeks, 2. 2 percent after 12 weeks,
and 9. 2 percent after 19 weeks storage (table 2 and fig. 2). The figures for additional
spoilage were much greater for cranberries held in common storage; and for corre-
sponding intervals these were: 2.7, 4, 8.3, and 20.7 percent. When comparing the 2
storages, therefore, cold storage reduced losses by: 96 percent after 2 weeks, 88 per-
cent after 6 weeks, 74 percent after 12 weeks, and 56 percent after 19 weeks storage.
Spoilage under both conditions of storage was mostly due to decay.

It is interesting to note how storage affects the subsequent shelf life of cranberries.
Unscreened berries held in common storage for only 2 weeks had about the same amount
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COOLING RATES OF CRANBERRIES
TEMPERATURE(°F)

70
•—

X—
X —

° Unscreened fruit in field boxes
• Screened fruit in field boxes
x Screened prepackaged fruit

•x Air temperature

U.S. DEPARTMENT OF AGRICULTURE NEC 4919-59(1) AGRICULTURAL MARKETING SERVICE

Figure 1

SPOILAGE OF UNSCREENED HOWES CRANBERRIES

IN STORAGE
SPOILAGE (%)

20

15

10

Commo
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15 20

U.S. DEPARTMENT OF AGRICULTURE NEG. 6920-59 ( I) AGRICULTURAL MARKETING SERVICE

Figure 2

-5-



o

CQ

to
-p
o

s
o
Ph
Ch

cd

-P
cd
T)

PS
•H
£)

O
o

o

01

-p

c
•H

CQ

•H
^1
Ph

a>

o

xi

a

Ph
o
CQ

o

;>>
-p
•HH
cd

&
hO
id

•H
ft
0)

CD

c\i

,Q

En

Ha
K rH ON CM -^ Nf v-\ NO r-i <n to

r-i

I
£cn H CM o Nf <n CNJ CM o CJN

o

P cd

H r-{ r-\

1

p o Ph AS Pi
CD cd & c ^° O O m rH NO o r-t t> O

•H st SoCQ flO) o
+3 u -a

o O en rH o o o in m

+3

p i. r-\ rH
cd

CO

AS

O fl *
X)

CD
H-i

CM
o
CD

^CNJ

ON

H
CM

CNJ

ON

en

cn

en

m
CNJ

nO

CNJ

o
CM

nO to

Nt

•>

U
CD

Q K,

Ef&H
•H -P CQ nO ON vO CM CM n0 m j> o NO
MO

5*
r-l • -^ ~t cn en O

NO
nO o CM o

cd O cd O -H vO CO to to to to ON O o
as Nt -p PS Ph
o O Ph cn en en en en cn <r\ cn Nf Nt
cd -p Eh CD

On Cd

CD
rQ

U A*
ft a)

H
TJ

CD
- S |

<u cn o nO r~ o cn to NO to ON

a»H a
•> rr. en en oH CNJ

en cn ON
rH

to
cn

•H Cm CO
PS U
<a o O i

CD tH O Pm AS PS K Nt cv o en \D Nt H cn m ON
u L> cd ^
o fl <U O M O o o o NO o o o r-{ r-{

CO -P -P Ph TJ W H
>>

cd O ,0 *
,£>

TJ 43
t> CD C ON CO xO Nt- st ON L> cn cn O
CD S ^ S> CM CNi en o o CM <n ON Nt l>
O H O K rH OJ H CNJ

H CD cS;

H Ph
CD

Q
&h -P CQ

3*
to rH o !> o to o en ON !>H . -H nO Nt to CM Nt NO CM CM CM r-t

cd O Ph in c- to ON ON m <3N o O HPC h
O CD
Eh ,Q

n cn en cn cn en en Nt NT Nt

H
t3
CD

K O rH m CM CNJ o L> o cn 1>

d £ « n en m CNJ cn m c- r-i cn

a
o

1
o

« cd

<-{ r-{ CNJ

-p
1 w

CQ ph as a
CD cd g:

g ^ o o o Nt" ON Nf ITi ON Nt

a £\ CD O tf o H H rH Nf o H rH O to
o -P Ph rO ^u
u O ,Q a.

<H

H
'

T3
cd CD K H rH m CNJ to rH cn ITN Nt <n
>
o & e w CM CNJ sf o CM Nt m O n
s CO cu H <-H

CD n.
O

CQ

CD rH CD -4" O r- Nt st Nt m O to a-P cd • -H to cn Nf
o"

t> to ON to Nt

3*
-P O Ph

O PS u
ON to 00 to ON to ON H H

Eh cn en en Nf en en cn cn Nt Nt

PS

•H <D

CQ (I) O CM vO CNJ ON o CM NO CM ON
AS 1H r-{ H rH H
(D 3
CD H^^ 1a

<H D
O

(

30
d

D
Pic uomnioo

y~> h
EH Q

H
CD

>
r-{

-P
fi

O
U

ft

P
-P
cd

-P
C
cd

o
•H
ch
•H
C
&0H
CQ

hO
cd

Ph
O

o

G
CD

S

CD

X>

ca

o
Ph

Ph •

1) rH
Vh
Vh >
tH
T3 rH .

-P
^ -P PSH a cd

crt o
> O -H
Ph Ph nm

>»> -H
_o £> ft PS

PS bOH Tl m -h
CQ

Tl
bfl CI) & >>
CD C) P rH
H 0) rH
o Ph P cd

H^ ft cd CJ

(/) •H
CO -P -P

PS CQ Pj CO

CI) cd *H
> rH O P—

i

•H cd

bo <H P
•H CQ

PS
pi -P bo-P
cd CQ •H O

CQ PS

-P H^>

<1 cd fit

f>



of spoilage as fruit in cold storage for 12 weeks. After the 2-week period in common
storage, the unscreened berries were screened and prepackaged and then held an addi-
tional 1 week at 70 or 2 weeks at 40° F. 4 Such prepackaged fruit, however, had only
one third the amount of spoilage when compared with prepackaged berries derived from
unscreened fruit held in cold storage for 12 weeks. The significance of these observations
will be explained later.

Unscreened fruit kept either in common or cold storage for 6 weeks and then
screened and prepackaged, held up equally well after an additional 2 weeks at 40° F. On
the other hand, when the additional holding period for such fruit was 1 week at 70° F. ,

the berries originally from cold storage showed 3.6 percent of spoilage as compared
'

with 9. 3 percent from common storage. Fruit kept for a prolonged storage period of
19 weeks, although refrigerated, did not hold up after being screened and prepackaged;
the amount of spoilage after 2 additional weeks at 40° F. being 14.4 percent and mostly
caused by physiological breakdown.

Screened cranberries

Fruit in cold storage held up well for 6 weeks (table 3). The total spoilage was 2.9
percent upon removal from storage and 4. 5 percent after an additional 2-week holding
period at 40° F. After 12 weeks, the fruit in cold storage had 5. 9 percent of decay,
which is greater than the grade standard of 3 percent allowed at shipping point (10).
Fruit in common storage developed 4.4 percent of decay after only 2 weeks, ancfwould
have failed to meet grade standards unless rescreened.

Screened and prepackaged cranberries

At the end of 12 weeks in cold storage, spoiled fruit totaled 3. 9 percent, and of this,
3. 8 percent was due to decay (table 4). At the end of this storage period, fruit held
1 additional week at 70° F. showed 7.4 percent spoilage, while after 2 additional weeks
at 40 , the figure was 8 percent. Screened and prepackaged cranberries held in common
storage for only 2 weeks gave approximately the same results as the fruit in cold stor-
age for 12 weeks.

The Effect of Handling on Keeping Quality

Fungal decay

The results in tables 5, 6, and 7 show that unscreened cranberries, not disturbed
by handling, keep better in storage than fruit which had been screened or screened and
prepackaged prior to storage. At the end of 6 weeks in cold storage, increases in decay
for lots A, B, and C [respectively] were: unscreened berries 0.0, 1.2, and 0..4 percent
and screened berries 2. 3, 3. 8, and 2 percent. At the end of 12 weeks of cold storage,
increases in decay for lots A, B, and C [respectively] were: unscreened berries 1, 2.9,
and 2. 5 percent and screened berries 4.1, 7. 4, and 6. 3 percent. At the end of 19 weeks,
again there was less increase in decay for the unscreened as compared with the screened
fruit.

Handling fruit upon removal .from storage increased its susceptibility to decay, and
the older the fruit the greater the susceptibility. This can be seen after holding an addi-
tional 1 week at 70° F. (tables 5, 6, and 7). Thus, cranberries which were screened and
prepackaged before going into storage, and not subjected to further handling, consistently
showed less increases in decay than fruit that was screened or prepackaged upon re-

moval from storage.

Preceded by a simulated transit period of 1 week at 40° F.
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Bruising and physiological breakdown

Spoilage by bruising and physiological breakdown was evident after 19 weeks of
cold storage; and for lots A, B, and C bruising ranged from 1. 6 to 4. 7 percent and
physiological breakdown ranged from 0. 2 to 1.3 percent (table 8). There was no appar-
ent difference between unscreened and screened fruit. However, when such fruit was
handled by screening and prepackaging, and then held 2 additional weeks at 40° F.

,

there were great increases in bruising and physiological breakdown. Prepackaged
berries, on the other hand, stored for 19 weeks and then held without further handling
showed only slight increases in bruising or physiological breakdown. The results for
1 week at 70° F. are not presented, since the great amount of decay which developed
at this temperature obscured the spoilage pattern for bruising and physiological break-
down.

Keeping Quality Between Different Lots

Figure 3 shows the amount of decay developed in common storage during 19 weeks.
This confirms the selection categories that lot A consisted of good keepers, lot B fair
keepers, and lot C poor keepers. The results for the cold storage series are not pre-
sented since, under refrigeration, decay and other types of spoilage were generally
held down and the differences between lots were not outstanding. After keeping un-
screened berries in common storage for 19 weeks, lot A had the least decay whereas
lot C had the most (fig. 4). However, after screening and prepackaging and holding for
1 additional week at 70° F. , lot A had the most amount of decay and physiological
breakdown, while lot C had the least.

Other Observations

Screening cold berries

Throughout the 19-week cold storage period, unscreened fruit kept at 40° F. were
allowed to warm up overnight to about 65° before screening and prepackaging. The sub-
sequent 1- and 2- week holding periods showed no differences between such fruit and
cranberries which were screened immediately after being removed from refrigerated
storage.

Center discoloration

When some berries are cut, a red area can be seen around the seed cavity. The
amount of discoloration can vary from slight to moderate. Hruschka and Kaufman (3)

refer to this condition as slight or moderate physiological breakdown. Such berries are
otherwise sound and, therefore, commercially acceptable. Red centers in cranberries
may be due to several factors, one of which is aging. Since refrigeration retards the
aging processes, cranberries kept in cold storage showed less center discoloration than
fruit held in common storage. For both types of storage, the greatest increase in the

number of berries showing center discoloration occurred between the second and sixth

week. Because of the increase in decay and severe physiological breakdown, fewer
cranberries were detected with center discoloration after 19 weeks than after 12 weeks
storage. Only lot C (poor keepers) showed that handling before storage increased the

amount of center discoloration.

Insect damage

Spoilage from insect damage was of field origin, and did not increase during stor-

age. For the 3 lots of fruit the range of spoilage was 0. 5 to 1 percent.
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SPOILAGE OF UNSCREENED HOWES CRANBERRIES
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Figure 3
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Fungi causing decay

Cultures were made from over 1, 700 decayed cranberries comprising representa-
tive samples of lots A, B, and C from all the storage intervals as well as the subsequent
1- and 2 -week holding periods. The principal decay fungi and the percentages found
were: Penicillium spp . , 21.8 percent; Acanthorhyncus vaccinii Shear, 13 percent;

Phoma sp. , 12.3 percent; Sporonema oxycocci Shear, 11.4 percent; Godronia cassandrae
Pk. , 7. 2 percent; Pestalotia vaccinii (Shear) Guba, 6. 7 percent; and Ceuthospora lunata
Shear, 2. 8 percent.

Decays due to Penicillium and Phoma increased with the length of time in storage.
The amount due to Godronia increased during cold storage but tended to decrease in

common storage, whereas, the reverse was true for Pestalotia . Sporonema remained
constant throughout. Acanthorhyncus increased up to 6 and 12 weeks in storage and
thereafter decreased sharply.

Flavor

All fruit classified as salable, regardless of treatment or length of time in storage,
was acceptable in flavor when cooked.

DISCUSSION

This study demonstrated the benefit of refrigeration in prolonging the storage life of

cranberries and confirms reports made by earlier workers (6_, 8). In addition, it was
observed that cranberries from cold storage also had an extended shelf life. It has been
shown that prestorage handling increased the amount of decay, bruising, and physiologi-
cal breakdown during storage, and was in agreement with the findings of Shear et al (7).

Beattie and Demoranville (1) in a recent survey reported that retail store samples had
much more bruising than samples examined at the packing house (the length of time in

storage and the holding periods were not specified). In the present study, post-storage
handling of aged fruit also increased the incidence of spoilage, due mostly to bruising
and physiological breakdown. For unscreened cranberries stored up to 12 weeks, such
spoilage was not great. However, fruit held in common or cold storage for 19 weeks was
markedly predisposed to spoilage following screening and prepackaging. Therefore,
although cranberries held up well in cold storage for a period of 19 weeks, it is not ad-
visable to ship such fruit to distant markets. A further study should determine whether
such old fruit can be safely shipped to nearby markets for immediate consumption.

Hruschka and Kaufman (3) reported 8. 5 percent of spoilage in prepackaged Howes
stored for 12 weeks at 38° F. , and 20. 5 percent after holding for 1 additional week at
70° F. In the present study, prepackaged Howes, under the same storage and holding
conditions, showed spoilages of only 3.9 and 7.4 percent respectively. It is not difficult
to account for the higher spoilage losses encountered by the afore-mentioned workers.
Hruschka and Kaufman reported that their fruit was commercially packaged during the
middle of November. Before packaging, the fruit presumably had been held in common
storage for at least 1 month following harvest. On the basis of the current study, such
fruit would be considered more prone to spoilage than berries which had been stored
under refrigeration immediately after harvest (although the fruit in the present study
actually was held 1 week in Massachusetts common storage prior to refrigeration).

Beattie and Demoranville (l) stated that refrigeration at the retail store did not
appear effective in reducing weight losses. It is not mentioned whether this conclusion
is based on a short or prolonged holding period. In the present study, refrigeration is of
slight value in cutting down weight losses when considered only at the end of 2 weeks of
storage. However, at the end of 6 weeks, the benefit of refrigeration is quite apparent.
Adequate refrigeration diminishes weight losses during prolonged storage by curtailing
the metabolic rate of sound fruit as well as retarding decay development.
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Some interesting results showed up when comparing the keeping quality of 3 differ-
ent lots of fruit. The unscreened fruit in common storage held up just as originally-
designated, that is, lot A was good, lot B was fair, and lot C was of poor keeping quality.
However, when held in cold storage, there were no appreciable differences between the
keeping quality of the 3 lots. Unscreened fruit designated as poor keepers, after 19
weeks in common storage and followed by prepackaging, held up at least as well as or
better than fruit designated as fair or good keepers. Hence, it would seem that the keep-
ing quality in common storage is not necessarily related to shelf life quality. Of course,
this evaluation is based only on the present study. A further investigation should be
made, at least for another season, and also should involve various lots of fruit known
to be poor keepers in storage.
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