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The purpose of this project w
as to study and 

identify the effects of different freezing conditions 
on cranberries for O

cean Spray’s Sw
eetened D

ried 
C

ranberry (SD
C

) Production Line. This involved 
developing a lab-scale process w

hich yields batches 
of frozen cranberries that underw

ent uniform
 

freezing conditions. B
y understanding how

 different 
freezing conditions affect the cellular structure of 
cranberries, these effects can be better accounted 
for during the SD

C
 m

anufacturing process. Fast 
freezing w

as found to prom
ote m

ore uniform
 

freezing than slow
er freezing conditions.
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The rate at w

hich fruit freezes affects both the 
chem

ical and physiological aspects of the food [1]. 
In slow

 freezing, ice crystals grow
 in extracellular 

locations, resulting in few
er but larger ice crystals 

[2]. Fast freezing produces m
any sm

all ice crystals 
that form

 in the extracellular and intracellular 
m

edium
. Therefore, fast freezing is usually 

preferable than slow
 freezing because it results in 

less dam
age to cell w

alls [1]. 
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Initial lab scale process runs led to variability 
betw

een cranberry freezing curves, m
aking 

variable traceability difficult in dow
nstream

 lab 
scale processing. O

ur team
’s focus shifted to 

achieve uniform
 freezing throughout different 

freezer locations. B
y incorporating a rack and a 

m
ini fan, uniform

 freezing curves for all berries w
as 

accom
plished. 
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Fast freezing involved setting the tem
perature 

directly from
 the m

axim
um

 freezer tem
perature 

(-10°C
) to the final tem

perature (-40°C
 or -25°C

). Slow
 

freezing tem
perature rate w

as -3°C
/hr. It w

as found 
that fast freezing had a m

ore uniform
 tim

e-to-phase-
change than slow

 freezing.
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Freezing
A R

evcoTM
 U

ltra-Low
 

Tem
perature Freezer w

as 
used to freeze cranberries 
to -25°C

 and -40°C
 at tw

o 
different rates.

Slicing
A

n A
lligator®

 Slicer w
as 

used to slice frozen berries 
in 5 m

m
 slices.

Extraction
Sliced berries w

ere placed 
in w

ater at a 3:1 ratio by 
w

eight. A custom
 built 

m
ixer w

as used to agitate 
the contents for 12 hours.

Infusion
Extracted berries w

ere 
placed in infusion syrup 
at a 9:1 ratio by w

eight. 
G

ently stirred at 120°F for 
12 hours. 

D
rying

A M
agic M

ill ®
 M

FD
-1010 

Food D
ehydrator w

as used 
to dry the infused berries at 
167 °F for 20 hours.

Slow
 Freezing

Fast Freezing


