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The moisture loss from tomatoes in storage was investigated using a 4x4x5 factorial experiment. The first factor
consisted of holding the tomatoes at room temperature at four different time levels before cooling them. The second
factor involved four pre-storage treatments to reduce moisture loss. The third factor consisted of five controlled
temperature and humidity storage environments for the pre-cooled and pre-treated tomatoes. The results showed that
wrapping individual tomatoes in polymeric-film (0.55-mil polyvinyl chloride film (PVC Resinite)) resulted in the
lowest amounts of weight loss. The rates of weight loss were linear with time after 2 days of storage until 14days, and
correlated well with temperature and humidity of the storage atmosphere. The results also confirmed that the calyx-end
region of the tomato accounts for a disproportionately large fraction of the total weight loss during storage.

INTRODUCTION AND

LITERATURE REVIEW

A considerable amount of work has

been done on the post-harvest physiology
and storage characteristics of both
field-grown and greenhouse tomatoes
(Hamson 1952; Parsons et al. 1970; Tolle
1972; Porritt 1974; Pantastico 1975). It is
generally agreed that the mechanisms of
spoilage in horticultural produce can be
slowed down effectively by low storage
temperatures (Bennet 1976). Wang and
Wang (1967) found that if tomatoes were
picked in the "turning" stage and if
pre-cooling and proper cold storage
temperatures were employed, up to 80%
of the product would be in salable
condition after 3 wk or longer. Several
methods have been described in the
literature for achieving effective pre-
cooling (Mitchell et al. 1972; Bennetand
Webb 1976).

Waxing of produce or packaging in
polymeric films has been tried with
marked success in reducing water loss
from stored produce (Hartman and
Isenberg 1956; Smock 1960; Meheriuk
and Porritt 1972). Waxing has also been
found to enhance the appearance of some
fruits (Hartman and Isenberg 1956).

Polymeric films have been widely used
in packaging fresh produce (Hardenberg
1947; Tomkins 1962; Hening and Gilbert
1975). The primary aims in using these
packaging materials are to: (a) minimize
moisture loss, (b) protect against mechan
ical damage, and (3) provide better
appearance. Certain films can extend the
shelf-life of the produce by modifying the
gaseous composition of the atmosphere
around the produce, thus creating a
miniature "controlled atmosphere stor
age" (Tomkins 1962).

Control of temperature and humidity
are widely used in the storage of
tomatoes. Several combinations of temp
erature and humidity have been tried
(Parsons et al. 1970; Fockens and Meffert
1972; Porritt 1974; Pantastico 1975).

The temperatures most cited in the
literature are 10°C (50°F) for "firm-ripe"
tomatoes and 12.8-15.6°C (55-60°F) for
"mature-green" tomatoes (Fockens and
Meffert 1972; Porritt 1974).

Few data are available concerning the
permeability of the tomato skin to water,
carbon dioxide, oxygen, ethylene, and
other gases. This report investigates the
water vapor transmission properties of the
tomato skin during steady-state rate of
weight loss while in storage.

MATERIALS AND METHODS
A 4x4x5 factorial experiment was

used to investigate the effects on the
storage life of greenhouse tomatoes of (a)
delay cooling (i.e. the time delay between
harvest and cooling), (b) pre-storage
treatment, and (c) storage condition. See
Table I for summary of experiment
design.

To provide the storage conditions, a
Conviron Controlled Environment
cabinet, model E8M, and two Aminco
Aire units, models 4-5580 and 4-5460
were used. The Conviron chamber was
set to provide conditioned air at 10°C
(50°F) and 90% relative humidity (RH).
One of the Aminco Aire units (Model
4-5580) was set to deliver conditioned air
at 15°C (59°F) and 88% RH to a chamber
constructed from 6-mm (V-j-inch)
plywood with 102-mm (4-inch)
styrofoam insulation. Conditioned air at
10°C(50°F) and 60% RH from the second
Aminco Aire unit was divided into two
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equal streams. One air stream was
re-heated with a thermostatically control
led space heater to 15°C(50°F) to obtain a
relative humidity of 50 ± 2%. These two
air streams were then fed through air
ducts to two identical chambers con
structed from plywood with styrofoam
insulation. Diffusers were inserted in the

chambers to smooth the air flow. Using
an air velocity meter (Flowtronic model
55 BI) and a propeller-type velometer, the
bulk upward air flow rate was determined
at several randomly selected sites in the
chambers. A fifth storage condition was
set up in an air-conditioned room at 18 ±
1°C and bulk average RH of 40%. The
temperatures and RH of the five storage
environments were selected to give as
wide a range as possible of the vapor
pressure deficit between the tomato and
the storage condition.

The temperature and RH inside each
storagechamberwere monitored by a YSI
tele-thermometer, model 49, and a
Phys-Chemical Research Corp Humeter
humidity sensor, model 47-1072-9000,
respectively. The tele-thermometer was
standardized against a copper-constantan
thermocouple, and the Humeter was
checked against a saturated copper
sulphate solution at 20°C (RH = 97.2%).
To check for uniformity of conditions, the
temperature and RH were recorded
continuously on a Rikendenshi recording
potentiometer for severaldays before the
start of the actual tests.

Three experiments were performed in
the period between August and November
1976. In each experiment, 400
greenhouse tomatoes (cv. Vendor) at
various stages of ripeness were hand-
picked from a commercial greenhouse
and randomly divided into four groups of

179



TABLE I. SUMMARY OF EXPERIMENTAL DESIGN

Factor Levels

A. Cooling
(i.e. delay between harvest

and cooling)

B. Pre-storage treatment

C. Storage condition
(i.e. temperature and humidity)

1. 20-h delay
2. 10-h delay
3. 0-h delay (i.e. immediate cooling)
4. 30-h delayt

1. Untreated (t)
2. Wrap in polymeric film
3. Calyx end only waxed
4. While skin waxed

1. 10 ± 0.5°C: 90 ± 2% RH

2. 15 ± 0.5°C: 88 ± 2% RH

3. 10 ± 0.5°C : 60 ± 2% RH

4. 15 ± 0.5°C : 50 ± 2% RH

5. 18 ± 1.0°C : 40% RHt (avg. of range
ofRH30%-60%)

tControl levels of the various factors.

100 fruits each. The fruits in one group
were given number labels and placed
immediately in a pre-cooler and cooled
from a field temperature of 20°C (68°F) to
13.9°C (57°F)in2 h. (Thepre-coolerwas
constructed from a table fan with four

blades 400 mm (18 in) in diameter which
was used to blow 4.4°C (40°F) air through
a perforated shipping container full of the
tomatoes).

After cooling, the 100 tomatoes in this
group were further subdivided into four
subgroups of 25 fruits each. The first
group received no further treatment; the
tomatoes in the second group were
individually wrapped in 0.55-mil
polyvinyl chloride film (PVC-Resinite);
the third group of tomatoes had their
calyx ends waxed with APL-LUSTR,
obtained from Agricultural Chemicals -
Penwalt Corporation. The wax covered
an area of about 25-mm (1 -inch) diameter
and dried in 2-3 min after application.
The fourth group of tomatoes had their
whole surfaces brushed with the wax
emulsion. The 100 tomatoes were then
individually weighed (± 0.01 g) on a
Metier Balance.

Each subgroup of 25 tomatoes was
further divided into five lots of five fruits
each, and each lot was placed in one of the
five storage conditions described earlier.
The remaining three major groups (each
consisting of 100 tomatoes) were held for
10, 20, or 30 h at 20°C (68°F), and then
treated exactly as the first group.

After 48 h in storage, the 400 tomatoes
were removed, one shelf at a time, and
reweighed. The shelves were then
replaced in their original chambers, but
on different shelf levels. The routine of
weighing 400 tomatoes required about
3 h and was repeated after every 48-h
period for 10 consecutive periods. No
particular order was followed in the
exercise of reweighing.

The second and third experiments were
performed exactly as the first, except that
the tomatoes used for the third experiment
were obtained from a different

greenhouse towards the end of the
growing season.

THEORETICAL MODEL

FOR ANALYSIS

Nomenclature

A = Surface area of tomato, m2
D = Diameter of tomato, m
h(. = Convective heat transfer coeffi

cient, W/(m2 • °K)
k; = Thermal conductivity of air,

W • m/(m2 • °K)
K = Mass transfer coefficient,

kg/(m2 • day • kPa)
L = Latent heat of vaporization of

water, kJ/kg
ms = Rate of mass transfer of water,

kg/day
Pa = Partial vapor pressure of water in

air stream, kPa
P% = Equilibrium vapor pressure of

tomatoes, kPa
Re = Reynolds number
Sc = Schmidt number

Sh = Sherwood number

Ta = Temperature of air stream, °K
Ts = Temperature at surface of "multi

ple barrier," °K
W = Weight of tomato, kg
p = Density of tomato, kg/m3
pa = Density of air, kg/m3
p, = Absolute viscosity, kg/(m • s)
v = Kinematic viscosity, m2/s

Tomatoes have a large moisture
content (over 93% m.c, wet basis). The
following assumptions were made in the
analysis of weight losses from tomatoes
during storage:

(a) The tomato fruit is considered as a
spherically shaped, wet material covered
by a porous skin (i.e. the cuticle).

(b) The thickness of the porous skin is
an uncontrolled parameter since tomatoes
at all stages of ripeness are used in the
exercise.

(c) Below the porous skin are spheri
cal cells filled with water, with the
intercellular spaces filled with water
vapor at 0.98 times the vapor pressure of
water at the same temperature.

(d) The water vapor pressure in the
intercellular spaces in the skin decreases
gradually through the thickness of the
skin and boundary layer from 98% of the
vapor pressure of pure water, to the value
of the vapor pressure (Pa) in the storage
chamber air.

(e) Transport of moisture through the
skin occurs in the form of vapor (Fockens
and Meffert 1972).

(f) Based on estimates, the heat of
respiration is considered negligible com
pared to the convective heat transfer from
the air in the chamber.

The systems of storage involving the
circulation of conditioned air over and

around tomatoes permits simultaneous
heat and mass transfer to take place. The
air supplies the latent heat of vaporization
allowing water to evaporate from the
surfaces of the tomatoes.

The convective heat and mass transfer

processes are related through the follow
ing equations (Kreith 1965)

mJA = h,(Ta - T,)IL (I)

mJA = K(P% - Pa) (2)

For a spherical body, and with air flow
rates at Reynolds numbers between 25
and 100 000, the heat transfer coefficient
is given (Kreith 1965) as:

h, = (0.37) (Re)°%/D (3)

Substituting Eq. 3 into Eq. 1, Ts can be
evaluated. The rate of weight loss per area
is known from direct measurements.
Knowing the surface temperature Ts,
from Eq. 1, the water vapor pressure at
the tomato surface, P%, can be evaluated.

The use of Eq. 2 is based on the initial
assumption that for a given temperature
and pressure of air, the mass transfer
coefficient, K, is directly proportional to
the Reynolds number of air flow. The
degree of turbulence in the air flow has
been found to affect the mass transfer
coefficient. For turbulent flow, the mass
transfer coefficient can be expressed in
dimensionless form as the Sherwood
number, which is related to the Reynolds
number and to the Schmidt number
(Treybal 1955) as:

Sh = 0.023 (Re)om (Sc)oe7 (4)
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For a given heat and mass transfer
medium, such as air, at a known
temperature and pressure, the Schmidt
number is constant. For such conditions,
the mass transfer coefficient is propor
tional to(Re)0S3. i.e.

K x Sh* {Re? (5)

In a tomato of average shape, there is a
good correlation between the "major
diameter" and the weight of the tomato
(r2 = 0.9675). It is assumed in this paper
that the average tomato has a sphericity of
close to one. Thus we can express the
surface area of the tomato in terms of its

diameter, as:

ttD2 (6)

We can also express the weight in terms
of the diameter as:

W = -=- pD3
6

(7)

Thus, taking the 2/3rd roots of each side
of the above equation, and multiplying
through by a factor, /, yields:

/• wM =/' (fp) •D* <8>
If/ is selected such that:

ft -2- p ) =it = constant (9)

then

fW213 = 7T D2 = area (10)

RESULTS, ANALYSIS OF
DATA AND DISCUSSION

The average density, p, of the tomatoes
was determined to be 1.01 g/cm3 (1010
kg/m3). Substituting this value of p into
Eq. 9 and solving gives:

/= 4.80 x 10"2 kg' (11)

A malfunction during the first test run
caused the loss of 40% of the tomatoes.
The results of the two subsequent
successful runs are reported here.

Treating the five tomatoes in each
"treatment combination" as a unit, the
cumulative weight losses per unit surface
area were plotted against time for a
number of typical sets of results. In each
case a large weight loss occurred during
the first 2 days. This large weight loss is
attributed to the fact that the heat and
mass transfer processes had not
stabilized. This transient stage is not
analyzed in this report. Between the
second and eighth weighings (i.e. from 2
to 14 days), the cumulative weight loss
perunit surface area was linear with time

(a fitted regression function gave an r2
value of over 0.96). Between the eighth
and tenth weighings (14-18 days), the
rates of weight loss per unit surface area
were seen to fall off slightly. Therefore,
only the steady-state period of weight loss
was analyzed and given in this report.

Of 20 tomatoes selected at random, it
was seen that the coefficient of determina

tion between the steady-state weight loss
per unit surface area and the initial weight
was 0.15. This low value indicates that

the initial weight of a tomato does not
affect its rate of weight loss. Thus, an
anlysis of variance of the mean steady-
state weight losses per unit surface area
was seen as an effective analysis
technique to reveal any differences
between the various treatments.

A FORTRAN computer program was
used to calculate the total weight loss per
unit surface area for each tomato between

day 2 and day 14 of storage. Missing data
(due to about 5% of the experimental
tomatoes having developed Rhizopus and
Penicillium rot before day 14) were
regenerated on the basis of the earlier
weighings, and on the further assumption
of linearity of weight loss with time.
Taking the five tomatoes of each
treatment combination as a unit, an

analysis of variance of the means of the
weight losses per unit area was performed
using MFAV, a multiple factor analysis
of variance program from the University
of British Columbia computing system.

The University of British Columbia
computer program, TRIP, was employed
in a simple regression analysis of weight
loss per unit surface area versus time for
each set of results.

The results of the analysis of variance
test showed that the cooling procedure
employed did not significantly affect the
steady-state weight loss (P >0.05). The
effect of the pre-storage treatment on the
steady-state weight losses was found to be
highly significant (P < 0.01). The
tomatoes wrapped in polymeric film
experienced the least weight loss, fol
lowed, in reverse order of magnitude of
weight loss, by the tomatoes whose
surfaces were totally waxed, and then the
differentially waxed tomatoes. The un
treated tomatoes experienced, as ex
pected, the greatest weight losses. Of the
five combinations of temperature and
humidity used for storage, condition
number 1 (10°C and 90% RH) resulted in
significantly (P < 0.01) lower weight
losses (and hence the best storage) than
any of the other four. Storage conditions
numbers 2 and 3 (see Table I) were not
found to be significantly different from
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each other, but were found to result in
significantly (P < 0.01) lower weight
losses than those of storage condition
numbers 4 and 5.

Table II shows the results of a

Duncan's multiple range test performed
on each of the three major factors. The
average rates of weight losses per unit
surface area due to each factor, for the
duration of the steady-state period, are
also shown in Table II.

Comparing the results in runs II and III,
it is seen that run III yielded consistently
higher (about 3 times) weight losses for
all the factors. The reason for this is not

fully understood. It is tentatively
suggested that this may be linked in some
way to the fact that the run III tomatoes
were harvested near the end of the

growing season (see section under
Materials and Methods).

In run II, "untreated" (i.e. "un-
waxed," "nonplastic film wrapped")
tomatoes had a mean weight loss per unit
surface area over the 12-day (i.e. day 2 -
day 14) period of 0.32 kg/m2 under all
conditions. Totally waxing the tomatoes
reduced the loss to0.19 kg/m2, i.e. adrop
of 0.13 kg/m2. Waxing only the calyx
ends resulted in a drop of 0.05 kg/m2.
Thus, the calyx end of the tomato fruit
accounted for over 38% (0.05/0.13) of
the change in weight loss, although less
than 10% of the total surface area

constituted the calyx region. A similar
analysis of the results of run III showed
that the calyx region accounted for over
27% of the change in weight loss between
"treated" and "untreated" tomatoes.

The resistance of a tomato to weight
loss was found to be a function of its
pre-storage treatment. Thus, the mass
transfer coefficients of the "multiple
barriers" (i.e. barriers to water loss due
to the tomato skin and boundary layer,
plus a wax coating or plastic film, as the
case may be) were determined by
analyzing the weight loss data in four
separate groups corresponding to the four
pre-storage treatments. As shown from
the analysis of variance tests, the four
cooling procedures do not significantly
affect the rates of weight loss. Table III
shows the average (of the four cooling
procedures) rates of weight loss per unit
surface area through the "multiple
barriers" of the tomatoes stored at the
various temperatures and humidities.

Both the convective heat and mass
transfer coefficients are functions of the
Reynolds number of air flow over the
tomatoes. Table IV gives a summary of
the Reynolds number of air flows in the
various storage chambers, with the



TABLE II. THE EFFECTS OFTHE VARIOUS FACTORS ON THE RATES OF WEIGHT LOSS

Levels of

factors: It 2 3 4 5

Cooling factor §
Run II 183 at 200 (i 200 a 175 a

Run HI 583 ft 592 b 600 b

Pre-storage treatment^

608 ft

Run II 267 d 100 a 225 c 158 ft

Run III 917 h 208 e 792 g

Storage condition//

458/

Run II 100 a 150b 158ft 258 c 267 c

Run III 325 d 450 e 458 e 742/ 992 g

+The levels of the various factors as defined in Table I.

I Average rate of weight loss per unit surface area (kg/m2 • day • x 10~4).
§Mean of 100 measurements.

//Mean of 80 measurements.

a-ftResponses followed by different letters are significantly different (P < 0.01).

corresponding heat transfer coefficients
and estimates of the tomato surface

temperatures. The tomato surface temp
eratures in the various storage chambers
were calculated using Eq. 1 and the data
in Tables III and IV (the latent heats of
vaporization of water were read from
steam tables). Since storage condition 5
did not have any directed air movement
(see section on equipment description),
the air velocity could not be measured.
Thus storage condition 5 could not be
included in this part of the analysis. Using
the tomato surface temperatures, the
vapor pressure deficits between the
tomatoes and the storage environments
were then determined. FromEqs. 2 and 5,

TABLE III. AVERAGE RATES OF WEIGHT LOSS THROUGH SKINS OF UNTREATED TOMATOES

AND TOMATOES WITH SURFACE TREATMENTS

Storage condition

10°C:90% RH

15°C:88%

10°C:60%

I5°C:50%

18°C:40%

Average rate of weight loss per unit area calculated from original data (kg/(m2 • day))t

Untreated tomatoes

Run II

0.015

0.024

0.024

0.036

0.029

Run III

0.043

0.063

0.070

0.114

0.124

Samples wrapped in
plastic film

Run II Run III

0.005

0.007

0.008

0.015

0.016

0.006

0.011

0.013

0.027

0.044

Samples with calyx
ends waxed

Run II

0.012

0.019

0.023

0.027

0.030

Run III

0.043

0.056

0.056

0.093

0.116

Samples with whole
surface waxed

Run II

0.008

0.013

0.012

0.023

0.023

Run III

0.024

0.042

0.034

0.051

0.068

tAverage of 20 tomatoes with similar treatment andstorage combination.

TABLE IV. REYNOLDS NUMBERS AND CONVECTIVE HEAT TRANSFER COEFFICIENTS
FOR THE VARIOUS TOMATO STORAGE CHAMBERS

it is evident that the rate of weight loss per
unit surface area, mJA, is theoretically
proportional to the Reynolds number
raised to the power 0.83. Selecting the
Reynolds number of air flow in storage
condition 1 as a basis, the rates of weight
loss per unit surface area in the other
storage chambers were adjusted to
account for the effects of the different air
flow rates. Tables V and VI give the
adjusted rates of weight loss per unit

Storage
condition

fRe

the
VD/v; D =
0.37 (Re)"

Air velocity
inside storage

chamber V (m/s)

0.12 ± 0.03

0.11 ± 0.01

0.05 ± 0.01

0.05 ± 0.01

Reynolds
number

Rei

670

595

280

270

Convective heat

transfer coeff.

ft, (H<7(m2- °K))

5.7

5.2

3.4

3.4

Average surface
temperature of
tomato, Ts (K)

9.9

14.9

9.8

14.7

0.08 m(3in);c
6 k,ID.

1.43 x 10-5m2/s(airatl0oC)and*>= 1.58x 10~5 m2/s (airat 15°C).

TABLEV. VAPOR PRESSURE DEFICITS AND AVERAGE RATESOF WATER LOSS THROUGH TOMATO "MULTIPLE BARRIERS'
(WITH CORRECTION FOR EFFECT OF REYNOLDS NUMBER OF AIR FLOW(RUN II))

Vapor pressure
deficit (kPa)
(storage condition)

1. 0.091

2. 0.162

3. 0.452

4. 0.805

(kg/(m2 day, kPa)

Untreated

tomatoes

0.015

0.127

0.050

0.077

0.115

(r2 = 0.97)

Average rate of waterlossper unitarea withcorrection for effectof Reynolds
numberof air flow inside storage chamber (kg/(m2 • day)

Samples wrapped in
plastic film

0.005

0.008

0.015

0.032

0.040

(r2 = 0.99)

Samples with calyx
ends waxed

Samples with whole
surface waxed

tNumbers in parentheses give the correlation coefficient (r2) between the rates of weight loss/area and the vapor pressure deficits between the tomato "multiple barrier'
and the tomato environment.

0.012

0.021

0.048

0.057

0.094

(r2 = 0.89)

0.008

0.014

0.025

0.049

0.060

(r2 = 0.95)
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TABLE VI. VAPOR PRESSURE DEFICITS AND AVERAGE RATES OF WATER LOSS THROUGH TOMATO "MULTIPLE BARRIERS'
(WITH CORRECTION FOR EFFECT OF REYNOLDS NUMBER OF AIR FLOW (RUN III))

Vapor pressure
deficit (kG/a)
(storage condition)

Average rate of water loss per unit area with correction for effect of
number of air flow inside storage chamber (kg/(m2 • day))

Reynolds

Untreated

tomatoes

Samples wrapped in
plastic film

Samples with caly
ends waxed

X Samples with whole
surface waxed

1. 0.084

2. 0.143

3. 0.425

4. 0.749

A"t

(kg/(m2 • day • kPa)

0.043

0.070

0.145

0.243

0.333

(r2 = 0.99)

0.006

0.012

0.028

0.058

0.075

(r2 = 0.98)

0.043

0.062

0.116

0.198

0.281

(r2 = 0.98)

0.024

0.046

0.070

0.109

0.175

(r2 = 0.92)

tNumbers in parentheses give the correlation coefficient (r2) between the rates of weight loss/area and the vapor pressure deficits between the tomato
and the tomato environment.

'multiple barrier'

surface area with the corresponding vapor
pressure deficits. Figure 1 shows the plots
of the adjusted rates of weight loss per
unit surface area versus the vapor
pressure deficits. The slopes of the plots
are listed as the mass transfer co

efficients of the "multiple barriers," K,
in Tables V and VI.

CONCLUSIONS

From the tests conducted on

greenhouse tomatoes, the following
general conclusions can be drawn:

There is no significant difference
between the steady-state rates of weight
loss per unit surface area as a result of the
time delay after harvest, before cooling.
The periods of delay studied were as great
as 30 h.

Wrapping individual tomatoes in plas
ticpolymeric film (PVC-Resinite) before
storage reduces the steady-state rate of
weight loss per unit surface area to about
one-third the rate for unwrapped and
untreated tomatoes.

Application of wax emulsion as a
coating over the whole surface of a
tomato before storage reduces the
steady-state rate of weight loss per unit
surface area to about one-half of what
would otherwise result in "bare" to

matoes.

The rate of weight loss from the calyx
end of the tomato fruit during storage is
disproportionately large. In the tests
conducted, weight loss from the calyx
end contributed to over 27% of the total
weight loss, yet this region constitutes
less than 10% of the total surface area.

Asexpected, storage of tomatoes at the
low temperatures (10°C) and high
humidities (88%, 90% RH) yielded
slower rates of weight loss per unit area
than storage at the higher temperatures

a

•a

<
w

PS
<

PS
w

p-

o

H

PC
o

Pn

o

<
Pi

0-24

0-20

01 6

0-12

008

004

RUN II

RUN III D

o
o

it

LEGEND

Untreated

Wrapped in plastic

Calyx end waxed

Whole skin waxed

Untreated

Wrapped in plastic

Calyx end waxed
Whole skin waxed

Figure 1.

VAPOR PRESSURE DEFICIT (kPa)

Rates ofweight lossperareavs. vaporpressure deficits(withcorrection
Reynolds number).
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(15°C, 18°C) and lower humidities (60,
50 and 40% RH).

For a group of tomatoes with a similar
pre-harvest history, the mass transfer
coefficient, K, of the tomato skin plus
boundary layer, plus plastic film or wax
coating (as the case may be) is
independent of the vapor pressure deficit.
This independence is shown by the linear
relationship between the rates of weight
loss per unit surface area and the vapor
pressure deficit between the tomato
surface and the storage environment.

Tomatoes with different pre-harvest
histories may experience markedly diffe
rent rates of weight loss (as amply
illustrated in runs II and III) under similar
storage environments.
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