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ABSTRACT : Several bagging treatments were applied to
>onkan tangerine fruits during 1998 and 1999 seasons. The
Teatments were as follows : (1) dipping in water and then
aacked in netted plastic (Ty) , (2) dlpping in water and then
bagged in perforated (0.5%) polyethylene (PPE) (T,) , (3)
dipping in 1000 ppm Thiecbendazole (TBZ) and then bagged in
PPE (T,) , (4) dipping in 1000 ppm TBZ and then packed in
carton boxes (CB) tightly covered with sealed polyethylene
(SPE) (Ty) , (5) as T, with the addition of CO, absorber Ca
(OH), (Ts) , (6) dipping in hot water ( 52°C for 3 min;) then
dipping in 300 ppm GA;,4% CaCl, and 1000 ppm TBZ and
packed in CB covered with SPE after adding Ca (OH), . All
dipping treatments were for 5 minutes. All treatments were

stored at 8+1°C and 85-90% RH for 7 months . Packing in CB
covered with SPE. attained the maximum. storage life (6
months) and shelf life. Using CO, absorber increased fruit
decay percentage (FDP) , as well as peel and pulp firmness ,
while reduced FWL .Packing in plastic net increased FWL and
FDP more than those bagged in PPE which indicated the
highest carotenoids content in fruit peel . Al CB packing
treatments showed lower values of TSS (%) and higher acidity
percentage .

For storing Ponknn tangerine fruits for relatively short
periods, bagging in PPE was recommended , while for long
storage period (more than three menths ) CB covered with
SPE was superior . _ _
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INTRODUCTION

Ponkan tangerine (Citrus +:
reticulata Blanco) = which -
called in Egypt (chinese man-
darin) is one of the new culti-
vars planted in the last fifteen,

years in Egypt . The trees are
appreciated for high yield

and good fruit quality . partic-

ularly rich flavor and big fruit
size with- and: late

date ‘Feb. { Kinawi,..1995).
Prolonging the: marketing pe-
riod of ‘Ponkan: tangerine
through' cold storage would’
improve its econopic value
taking into consideration that
storing Ponkan tangennc
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(PE) film package glunng ei-
::ther cold storage or:shelf life
-(Piga et al. , 1996) _Fu'mness

“of Nova and Ora mandarin .-

fruits was better maintained
in the sealed and perforated
_packages after five week of
-cold storagc at S’C (Pereiz et
al 1 8) C

Most of cold rooms m .
“Egypt are not humidity con-

-‘;l":l"'

trofled , therefore the suitable

relative humidity percentage
has to. be “attained through
pachng treatments . In addi-
“tion , packing in PE bags pre-
vent the recontamination of
-fruits in-cold storage rooms,

fruits on trees resulted in de- “especially. after the degrada-

" terioration of the eating gual- -
ity other than Balady manda-
rine. .

Prestorage hot de tre.at-

ments (52°C for- 3 mmutes)
can-be used to.improve For-
tune mandarin storing quali-
ties (Schn'ra and Mulas 1995).

| Modified s atmosphere
storage of ‘Kinnow mandarin .
reduced weight loss (Jain and
Chauchan, 1991). Weight loss
of Fremont mandarin fruits
was lower with polyethylene

tion of fungicides in long

storage pcnods.

~ The: prescnt study aimed
malnly to determine the effect
-of pagging Ponkan tangerine
fruits in perforated and sealed
PE after heat , TBZ , CaCl, -

and GA; treatments on fruit-

quality during and after coid
storage period. = . . )

MATERIALS AND METHODS
This study has been

carried out during the 1998

and 1999 seasons on Ponkan
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tangerine (Citrus reticulata
Blanco).

fruits were - harvested
from a private orchard at Me-
nia ElI-Qamh district, Sharkia
Governorate. The trees were
- 10-year-old, grafted on sour
orange rootstock, grown in
silty - clay soil at four meters
apart and were irrigated with
Nile water using the tradition-
al basin irrigation system, the
trees received the standard
horticultural care during the
two seasons

. Harvesting took place
early in the moming using a
small clippers, and‘packed in
plastic boxes, Fruits were di-
rectly taken to post- harvest
laboratory  in Horticulture
Department , Faculty of Agri-
culture, Zagazig University .

The fruits were kept for
~ one day at room temperature.
All fruits were washed with
water and soap and then
‘rinsed with water o remove
the residue of soap, followed
by exposing the fruits to an
air current till drying .

Defect - free fruits were
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selected and divided into six
groups. Each group was ran-.
domly divided into three rep-
licates, 165 uniform fruits
were chosen at random for
each replicate of Ponkan
tangerine and correspond one
of the following treatments.

1.Dipping in water for 5 min-
utes, air dried and then
were packed in net.

2.Dipping in ‘water for 5 min,,
air dried and then were
bagged in perforated (0.5%
of area) polyethylene -
(PPE).

3. Dipping in 1000 ppm TBZ
for 5 min., air dried and
then were bagged in PPE.

4.Dipping in 1000 ppm TBZ
for 5 min., air dried and
then were packed in carton
boxes (CB) {3 liter / 1 kg
fruits] covered tightly with
sealed low density
polyethylene (SPE) 30
thickness .

5. Dipping in 1000 ppm TBZ
for 5 min., air dried and
then were packed in CBs
covered tightly with SPE
bags 30 u thickness after
adding. 15 gm wetted Ca
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(OH); in open small carton
cylinder as CO, absorber.

6.Dipping in hot water at
52°C for 3 min., then in
- 300 ppm GA; for 5 min.,

then in 4% CaCl, for 5

min. and in 1000 ppm
TBZ for'5 min. The fruit
were then air dried and
packed in CBs covered
tightly with SPE bags 30u
thickness after adding 15
gm. wetted Ca (OH),.

Fruits of all treatments

were stored for seven months
at8+1°C.

"~ Samples of each treat-
ment were randomly taken at
monthly intervals to evaluate
storage period and treatments
effects. Beginning with the
fourth month, fruit characters
were investigated after 7 days
under conditions of 20°C and
60-70% RH in an incubator
(the same as supermarket con-
ditions) for detecting the ef-
fect of shelf life .

Panne! test was carried
out at each sampling date and
- the treatments of unaccepta-
ble fruits were discarded.
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Evaluation of cold stor-
age period, treatments and
shelf life effects on fruits
were carried out. through the
following parameters:

1.Fruit decay ' percentage
(FDP): The weight of de-
cayed fruits due to fungus
or any microorganisms in-
fection was recorded peri-
odically and calculated as
a percentage from the total
weight of fruits using the
following equation :

FDP =

Weight of decayed fruit
x 100

Total fruit weight

2.Fresh weight losses (FWL)
(%): The fruits were
weighed before cold stor-
age to obtain the initial
weights, then weighed af-
ter each period of cold
storage and then after 7
days of the shelf life. Fruit
weight was recorded and
fruit weight losses were
calculated as a percentage
from the initial weight ac-
cording to the following
equation :

Wi-Ws
Wi

FWI. % = x 100.
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6.Volume of juice : volume of
juice obtained from 1kg
fruits was determined. -

7.Juice total soluble solids.
content (TSS %). was de-

Where W i = fruit weight at
initial - period .

Ws= fruit weight at sampling
period.

3.Peel and pulp firmness: peel

of fruits was removed , the
firmness was determined
for each of the peel and
pulp separately using push-
puil dynamometer McCor-
mick (model FT 327) with
plunger tip 5/16". Where
rind oil rupture pressure
(RORP) is the amount of
pressure required to cause
rupture of the oil cells on
the rind surface. Readings
were recorded on four dif-
ferent locations, on each of
five fruits per replicate,
The values were expressed
as (L.b).

4 Rind 1otal carotenoids con-

tent was numerically ex-
pressed through determina-
tion of carotenoids
pigments in the peel ac-
cording to  Wettestein
(1957) .

5.Juice percentage : juice was
extracted from five fruits
per replicate . Juice content
was expressed as percent of
fruit weight (w/w).

»

11.Respiration rate

termined using a hand re-
fractometer.

8.Juice total titratable acidity :

was estimated by the direct
titration method using (0.1
N ) NaOH and expressed
as grams of citric acid per
100 ml fruit juice using
phenolphthalein as indica-
tor according to A.O.A.C.
(1960).

9 Juice active acidity (pH val- .

ue) : was determined using
a digital pH meter (Model
No. 609),

10.Ascorbic acid (vitamin C)

content : was determined
by titration with 2,6 dichlo-
rophenol- indophenol, us-
ing 2% oxalic acid solu-
tion as substrate. Ascorbic
acid was calculated as mil-
ligram per 100 ml. of juice
(Lucass, 1944).

three
fruits from each replicate
were selected at random
and placed in 3.8-1 plastic
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jars (respiratory chambers)
mounted in groups of four.
Three out of four were used
for the respiration rate,
while the fourth was used
as the air blank. The air
stream from each jar, me-
tered through precision
tube flow - meters was
passed through two gas
dispersion tubes connected
in series (double trap) con-
taining 0.1 N barium hy-
droxide and 0.2% barium
chloride solution. CO, out-
put was recorded by titra-
tion and respiration rate
was calculated as mg CO4
kg b1 - (Schirra, 1992)
Respiration rate of fruits
was determined under 20°C

Statistical analysis : the
complete randomized block
design with 3 replicates and
with factorial arrangement
was followed throughout the
whole work (Snedecor and
Cochran , 1980) . The means
representing the effect of test-
ed treatments, storage period
and their interaction were
compared using Duncan’s
multiple range test at 0.05.
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RESULTS AND DISCUSSION

1.Fruit decay percentage
(¥FDP) during cold storage
period and after seven days
shelf life
Decay percentages of .
Ponkan tangerine as affected
by cold storage period and
bagging treatments presented
in Table 1 indicate the foliow-
ing data taking into consid-
eration that 50% decay or
above is not accepted, the ob-
tained results give bases to
consider that :

.1.Packing in plastic net after

dipping in water is accept-
able up to three months of
cold storage. '
2.Bagging in PPE -+ water
treatment is acceptable up
to four months,
3.Bagying in PPE after dip-
ping in 1000ppm thiaben-
dazole (TBZ) treatment is
acceptable up to five
months of cold storage.
4Packing in CBs covered
with sealed low density
polyethylene bags (CB) af-
ter dipping in TBZ treat-
ment is acceptable up to six
months of cold storage.
5.Packing in CB + TBZ + Ca
(OH), treatment is accepta-

ble ap to five months.
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6.Packing in CB + hot water
at 52°C for three minutes +

300 ppm GA3 + 4% CaCl,

+TBZ + Ca (OH), treat-

ment i acceptable up to
five months.

Comparing the above
mentioned findings, it is clear
that TBZ treatment and pack-
ing in CB resulited in the max-
imum storage life (six or sev-
en months) with acceptable
FDP (38.11 and 26.78 %) af-
ter 6 months of cold storage
in the two seasons, respec-
tively. Meanwhile the com-
mon method used commer-
cially until now ( Packing in
plastic nef) was 93.49 and
90.95 after the same period.
Adding Ca (OH), to CBs as a

CO;, absorber resulted in in-

creasing FDP after cold stor-
age period compared with the
freatment of CBs covered
with sealed PE without CO,

absorber and this may be due
“to the effect of CO, accumu-

lation in sealed PE bags
which covered carton boxes.
High CO, concentration can

be considered as a fungal sta-
tor its depressed the growth
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of mycelium . Decreasing O,

concentration had no effect
on controlling fruit decay . -
The treatment (TBZ + Ca -
(OH); + CB) showed the

. same rtesults like the treat-
“ment (TBZ + PPE).

Considering shelif life for
one week after cold storage
period , it is clear that TBZ
treatment and packing in CB
showed lower FDP during
shelf life for one week after
cold storage, since FDP
ranged between O to 10.16%
after storage four, five or six
months, while much higher
FDP values during shelf life -
for one week was recorded
with water treatment and net
packing which ranged be-
tween 40.03 - 44.57% .

Similar findings were
mentioned by Chun et al,
(1990 who stated that using
plastic film wrapping alone or
with 1000 ppm TBZ treat-

ment reduced decay of Min-

neola tangelos. Sealed pack-
ing of green lemon and
grapefruit significantly re-
duced the incidence of decay
(Ismail and El-Menshawy,
1997). Wrapping reduced
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decay rates compared with
control
orange (El-Mughrabi, 1999).

2.Fresh weight losses (FWL)
Data in Table 2 show the
FWL of Ponkan tangerine
fruits as affected by cold stor-
age period, the tested treat-
ments and their interaction.

: The main effect of cold

storage period showed that
FWL was markedly increased
as cold storage period in-
creased.

Thiabendazole treatment

and CB packing resulted in
the least significant FWL
(1.91 and 2.70%) , while the
highest one was belong to wa-
ter and net packing (14.38 &
15.30%) in the first and sec-
ond seasons, respectively.
The treatment using perforat-
ed PE gave significantly low-
er values of FWL than net
packing and higher - values
than sealed PE in both sea-
~ sons.

The interaction between
bagging and cold storage peri-
od 'was significant in both
seasons. The treatment TBZ
and CB packing recorded the
least values of FWL along

fruits "of Baladi -

Attiar, Abdel Aziz, et . al.

cold storage period and
ranged betwéen 2.63- 3.33%
after 4 months storage.

Also, the lower FWL
values were observed with
TBZ +CB during shelf life for
one week after 4 or 5 months
of cold storage compared to
other treatments .

In this regard Jawanda et
al. (1978) found that waxed
Kinnow mandarin fruits or
unwrapped ones recorded
high weight losses (24 and
48%, respectively) comparing
with (6%) to perforated poly-
ethylene bags treatment. Also,
Miller and Risse (1998) found
that film wrapping reduced
moisture loss in grapefruits,
lemons and oranges. So Tug-
well, (1988) mentioned that
wrapping Valencia oranges in
plastic film reduced weight
loss to nearly half of that
which occurred when non-
wrapped truits were stored at
10°C. -

3.Peel and pulp firmness
(L.b)

Data in Tables 3 and 4
show peel and pulp firmness
of Ponkan tangerine fruits as
affected by cold storage
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period, bagging treatments
and their interaction.

Peel and pulp firmness
was significantly decreased
as cold storage period in-
creased.

Bagging treatments re-
sulted in the least peel and
pulp firmness with water and
net packing or water and PPE
bagging , While the highest
peel and pulp firmness was
belong to TBZ and CB pack-
ing. The other treatments
showed less firmness and
mostly was not significantly
differ than TBZ and CB pack-
ing. .

The interaction between
cold storage period and bag-
ging treatments proved that
the less firmness value of peel
and pulp along cold storage
period was belong to water
and net packing or water and
PPE bagging, although the
tirmness of peel and pulp was
significantly decreased as
cold storage period increased
to four months. The TBZ and
CB packing treatment, in ad-
dition to other applied treat-
ments, recorded high peel and
pulp firmness without signifi-
cant  differences between

853

them along cold storage peri-
od. Moreover, the same trend
still clear during shelf life for
one week after cold storage
period.

In this regard, Jawanda
et al. (1978) found that kin-
now mandarins Kept in perfo-
rated polyethylene bags re-
tained the best firmness and
flavour comparing to that
wrapped in newspaper . Also,
Ben - Yehoshua and Shapiro
(1979) on Shamouti and Va-
lenci oranges, grapefruit or
lemons found that sealed
packed fruits individually in a
film of high - density polyeth-
ylene remained firm for. a
much longer period than the
non sealed ones. Moreover,
Ahmed et al. (1991) men-
tioned that modified atmos-
phere packaging using low
density polyethylene films of
Clementine mandarin showed
better retention of rind firm-
ness. So, Pereiz er al. (1998)
reporied that sealed Nova and
Ora mandarins fruits after
four weeks storage at 5°C
followed by one week at 20°C
fruits. Firmness was best
maintained in the sealed un-
perforated package. Perforat-
ed packages also had an
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advantage In maintaining
firmness in comparison with
the control treatment.

4.Rind carotenoids content

Data in Table 5 show ca-
rotenoids content in the peel
of Ponkan tangerine fruits as
affected by-cold storage peri-
od, bagging treatments and
their interaction.

The main effect of cold
storage period indicated sig-

nificant increase in caroten-.

oids content as cold storage
period increased.

The main effect of bag-
ging treatments shows that
TBZ treatment and PPE bag-
ging resulted in the highest
carotenoids content descend-
ingly followed by water and
net backing or water and PPE
pagging. The other applied
treatments indicated lower
values which obtaincd by

TBZ and scaled PE bagging.

The interaction between
bagging treatments and cold
storage period was significant
in the two tested seasons. The
treatment TBZ and PPE bag-
ging showed gradual signifi-
cant increase in carotenoids
content as cold storage period
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increased up to four months.
This combination resulted in
the uppermost values of ca-
rotenoids content (3.58 and
3.65 mg/100 gm fresh weight)
. The values obtained by this
treatment was not significant-
ly differed than water and net
packing or water and PPE
bagging. The other applied
combinations resulted in sig-
nificantly lower values being
the least with TBZ and CB
packing .

The above mentioned
trend was also noticed during
shelf life.

The above mentioned
findings are in harmony with
those obtained by (Ben - Ye-
hoshua and Shapiro 1979)
who reported that the effect
of sealing PE packing on fruit
senescence was the considera-
ble delay in the development

advancad nnde erable

of thc advanced undes
color in Marsh grapefruit and
Eureaka lemons. Film wrap-
ping of grapefruits, lemons
and oranges, maintains char-
acteristic freshness with re-
duced colour development
during extended periods - of
storage and marketing (Miller
and Risse, 1988). Lemons
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yellowed more rapidly in non

- sealed fruits and at hlgher*

temperatures (Cohen_ et al.,
1990) . Modified atmosphere
packaging using low density
polyethylene film on Clemen-
tine mandarin showed better
retention of green and orange
color (Ahmed et al., 1991),

S5.Juice percentage (w/w)
and volume (ml/ kg fresh
weight

Pada in Tables (6 and 7)
show juice (%) and volume
of Ponkan tangerine fruits as
affected by cold storage peri-
od, bagging treatments and
their interaction.

- The main effect of cold
storage period indicated sig-
nificant reduction in juice (%)
and volume as cold storage
period increased .

The main effect of bag-
ging treatments indicated that
the least juice (%) and vol-
ume was recorded with water
and net packing followed as-
cendingly by water and PPE
bagging. This may be due to
high loss of water content
from the fruits (Table 2). On
the other hand, TBZ other ap-
plied bagging treatments re-

355

sulted in high percentage and
volume of juice than water

“and net or PPE bagging treat-

ments which may be due to
less water loss .

The interaction between
cold storage period and bag-
ging treatments indicated sig-
nificant reduction in juice (%)
and volume with water treat-
ment and net packing which
being the least after four
months of cold storage. On
the other hand, TBZ treat-
ment and other bagging treat-
ments resulted in lower re-
ductions in juice (%) and
volume comparing to water
and net packing or water and
PPE bagging.

As for shelf life, TBZ
and difference bagging treat-
ments also recorded higher
juice (%) and volume than
water and packing treatments.

The results of this work
indicated that water and net
packing or water and PPE
bagging enhanced the loss in
juice percentage and volume
than TBZ and PPE or sealed
PE bagging. This may be due
to less water loss or fresh
weight losses due to bagging.
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However, storing. was found
to decrease juice percentage
in either sealed or non -
sealed. lemons fruits {Cohen
et al.,1990) . On the other
hand using ventilated polyeth-
ylene bags resulted in a great-
er decrease in juice content of
Coorg mandarins (Angadi and
Shantha, 1992).

6.Total soluble solids (TSS)
percentage in juice

Data in Table 8 show
that TSS% in juice of Ponkan
~ tangerine fruits as affected by
cold storage period, bagging
treatments and their mterac—
tion,

The main effect of cold
storage period pointed to sig-
nificant increase in TSS as
cold storage period increased.

The main effect of bag-
ging treatments indicated that

the treatments including (CR)

covercd with sealed PE, (TBZ
+CB), [TBZ +Ca(OH),+ CB]

and [H+GA; + CaCl, + TBZ
+ Ca(OH), + CB] showed de-

creases in TSS(%) in both
tested seasons, No significant
differences can be observed
between the treatments (wa-
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ter + PPE bagging) and (TBZ -
+ PPE bagging). The highest
values were obtained from
the treatment (water + net
packing).

The interaction between
cold storage. period and bag-
ging treatments was signifi-
cant in the two seasons and
cleared the above mentioned
trend along cold storage peri-
od. |

As for shelf life, after 4
months cold storage water
and net packing treatment re-
vealed higher TSS (%) com-
paring with all other treat-
ments in the first season and
without significant differenc-
es in the second season.

~ These results can be re-
lated to the increase in fresh
weight losses with treatment
water and net packing (Table
2) which attained the highest
TSS and this may be due to
the rise in concentration after
water loss.

In this regard D’Aquino
et al. (1998) reported that
wrapped Minneola tangelo
fruits had the lowest TSS val-
ues than unwrapped. On the
other hand Efiurwevwere and
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Oyelade, (1991) found that
the unperforated polyethylene
packaged increased TSS in
oranges fruits than perforated
bags.

7.Total acidity percentage
and activated acidity (pH
value)

Data in Table 9 show
that total acidity (%) in juice
of Ponkan tangerine fruits as
affected by cold storage peri-
od, bagging treatments and
their interaction-.

The data indicated sig-
nificant  reduction in total
acidity (%) as cold storage
period increased.

The main effect of bag-
ging treatments indicated that
water + net packing or water
+ PPE bags resulted in the
highest acidity (%) comparing
with TBZ + PPE or CB cov-
ered with sealed PE. The least
acidity (%) was recorded with
. TBZ + Ca (OH),.

The interaction (period x
treatments) indicated reduc-
tion in acidity (%) along cold
storage period with similar
magnitude in TBZ + CB + Ca
(OH), or in addition to hot

,
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water +GA3 + CaCl,. The lat-
er treatments had significantly
less values than water + net
packing .

As for shelf life, the
above mentioned trend was
also clear during shelf life.

In this respect, Kaushal
and Thakur, (1996) men-
tioned that packed Kinnow
mandarin fruits in sealed pol-
yethylene bags exhibited a-de-
crease in acidity than un-
sealed fruits . Also, Pereiz et
al. (1998) reported that seal-
ing treatment cause a reduc-
tion in acidity levels of Nova
mandarin fruits - after ‘five
weeks storage.

As for activated acidity
(pH), data in Table 10 show
that pH values of the juice
showed opposite trend of that
mentioned in acidity .

8.Ascorbic acid (vitamin C)
(VC) content (mg/100 ml
juice) .

Data in Table 11 show

VC content in juice of Ponkan

tangerine fruits as affected by

cold storage period, bagging
treatments and their interac-
tion.
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The main effect of cold
storage period showed signifi-
cant reduction in" VC content
as cold storage period in-
creased .

The main effect of bag-
ging treatments indicated that
water and net packing record-
ed less VC content than the
other treatments in both sea-
sons. This may be due to
oxidation effect of the high
O, concentration in net pack-

ing compared with lower O,

concentration in bagged treat-
ments .

The interaction between .

cold storage period and bag-
ging treatments indicated that
although all applied treat-
ments showed reduction in
VC along cold storage period,
TBZ + Ca (OH), + CB sealed

PE bagging recorded less re-
duction than water + net

packing or water + PPE bag- -

ging especially in the second
season. The above mentioned
trend took place during shelf
life .

In this regard, Amarjit
- and Rajinder, (1996) men-
tioned that in either wrapping
or storing in modified atmos-
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phere of kinnow mandarin -
fruits . ascorbic acid was de-
creased as storage period ad-
vanced . Also, D’Aquino et
al. (1998) reported that vita-
min C content in juice of
Minneola tangelo fruits de-
creased progressively . from
harvest to the end of the 30 -
day- storage period in both
wrapped with plastic film or
unwrapped fruits. On the oth-
er hand, Kinnow and Thakur,
(1996) found that sealed poly-
ethylene packed Kinnow
mandarins fruits exhibited a
decrease in ascorbic  acid
content than  non pagged
fruits .

9.Respiration rate (mg CO,/
kg fruits/h) after cold
storage period
Data in Table 12 show
respiration rate of Ponkan
tangerine fruits as affected by
cold storage period, bagging
treatments and their interac-
tion.

The main effect of cold
storage period indicated sig-
nificant increase in respiration
rate as cold storage period in-
creased. .

The main effect of bag-



Table 1. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on decay (%) of Ponkan

tangerine fru ts during cold storage period and ‘shelf life (1998 and 1999 seasons). QN
3
Treatments .ant decay percentage (FDP) _ ) ﬁ.
soaking for 5 m nutes Cold storage period (P) (months) One week shelf lite after ['20)
’ Treat. cold storage L
12 3 4 s 6 7 av. T = N
7 - og
First season {1998) |
1-Water + net 0 1936 1.46 33.42 8212 93.49 10000 55.;2 44357 O :
2-Water + PPE bags 0 731 2812 3L5] 64,62 8236 9252 4320 290 - - ,?
3-1000ppm thiabendazole (TBZ)+PPE bags 0 0 0 13.88 2621 6328 76.86 25.74 "85 466 ]
-
4-TBZ+CB® . 0 ] 0 1071 2432 3811 6843 20.49 3 7532 1006 -
5-TBZ+Ca(OH];r+CB® 0 ¢ O 1413 2824 6436 793R 2659 196 ®N7 - - )
6-H™+ 300 ppm  GA4 +4% CaCl,+TBZ+ 0 0 0 1537 27.61 6578 T78.1%5 26.7 313 9.1l ™~
. Ca (OH)y~ CBO o
Pav. 0 444 1093 23.33 4227 67.94 R82.65 s
Second season (1999) g
_-
1-Water + net 0 1632 3392 49.88 79.58 9095 10000 5295 4003 - - - N
2-Wager + PPE bags 0 593 24.41 2886 4100 7000 8896 3702 1824 2177 N
3-1000ppm thiabendazole : TBZ)+PPEbags ., { O 0 0 1218 21.05 3370 6091 1826 Q G 0 >
4Tz + 8O 6 0 0 11372016 2678 4015 1406 0 0 0 0 =
S-TBZ+C3(OH)2+CB® 0 0 0 12h 2200 30.16 61.28 18.02 Q o -0 -
6-H™ + 300ppm GA 4% CaCl3+TBZ+ 0 0 0 1135 2264 3513 6387 1928 0 0 3.4 -
Ca (OH)y+CB @ .
Pav. 0 370972 21.05 3440 47.78 69.52

-0 The treatment was terminated after the decay of 50% of fruits during shelf life .

&)} Carton boxes coverad with seaied low density polyel};ylenc bags.

@ Hot water at 52°C for 3 minutes.

658
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Table 2. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on fresh weight losses (%)
of Ponkan tangerine fruits during cold storage period and shelf life (1998 and 1999 seasons).

'Fresh weight losses (FWL)

Treaonents . -
soaking for 5 minutes . Cold storage period (P) (months) - One week shelf life after

Treat. cold storage
1 2 3 4 av, 5 6 7 PO — 3

First season (1998)

1-Water + net 6.18d 11.59c 14.80b 2495a 14384 - @O - - 6T7A - - -
. 2-Water + PPE bags 1.341 297gh 49te 6.29d 3.38B - - - 430BC - - -
3-1000ppm thiabendazole (TBZ)+PPE bags {1.60 k1 2.50hij 3.73f 5.35¢ 3.29C 8.01A - - 413C 7464 - -

4-TBZ + CB 1341 1,75k1 1.91jkl 2.63hij 1.91E 3.45D 4.48 - 457BC 7.62A 865
5-TBZ+Ca (OH)2+CB® 1.54 k! 2.21i5k 2.87ghi 3.71f 2.58D 5.48B - - 487B 740A - -
6-H%4 300ppm GA4 +4% CaCl,+TBZ+ 11301 210k 2.60hij 3.54fg 238D 4.26C - - 460BC 7.63A - -

Ca (OH),+ CBD _
P av. 221D 385C 5.13B 7.74A )
Second season (§1999) N
I-Water + net 772d 12.44c 15.22b 25.80a 15.30A - - - 7.42A - - -
2-Water + PPE bags 298hi 3.82g 534 7T.64d 4948 990A - - 502B 7.15A - -
3-1000ppm thiabendazole (TBZ)+PPE bags 12.24 jk 3.46gh 499f 6.68¢ 4.34C 9.10B i0.45A - 443C 6.46C T.12AB -
4.TBZ +CB & 197 2.56ij 2.93hi 3.33gh 270D 4.16D 5498 6.80 4,19C 6.16D671C  7.34
5-TBZ+Ca (OH)Z-I-CBQ 202K 2.70ij 2.93hi 3.56g 2.80D 4.29D 5.78B - 424C 647C T.02B -
6-H* + 300ppm GA 3+4% CaCly+TBZ+ 1.621 2.65ij 2.62i] 2.68g 2.64D 4.84C 570B - 442C 6.60B 7.21A -
Ca (OHy+CB @
Pav. 309D 4.60C 567B B.45A
- The treatment was terminated after the decay of 50% of fruits. Values followed by the same alphabetical

letters did not differ significantly according

@ Carton boxes covered with sealed low density polyethylene bags. 1o Duncan’s multiple range test.

® Hot water at 52°C for 3 minutes.



Table 3. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on fruit peel firmness
(L.b) of Ponkan tangerine during cold storage period and shelf life (1998 and 1999 seasons).

. Peei firmness .
Treamments :
soaking for 5 minutes: Coid storage period (P) (months) - One week shelf life after
Treat. cold storage
1 2 3 4 av. 5 6 7 " 5 3 7
First season (1998)
1-Water + net 7.05d-g 6.85hij 6.49k ‘6201 665D D - - 59D - - -
. 2-Waier + PPE bags 7.26ab 7.11bf 691ghi 671j 7.00C - - . &sic - - -

3-1000ppm thizbendazole (TBZY+FPE bags [7.31a  7.16a-d 696fgh 6.81ij 706BC 666C - - 6.66B 6.46B - -
4TBZ + B9 - 731a  7.23abc 7.13be 708c-f 7.19A 7.0SA 698 - TO02A 69TA 690 -
5-TBZ+Ca (OH)+CB® 726ab 7.16a-¢ 7.06def 7.00efg T.12AB 695B - - 695A 6B6A - -
6-HY 300 ppm  GA, +4% CaClo¢TBZ+ |7.27ab 7.17ad 7.07def 7.02d-g 7.13AB 696B - - 696A 68TA - .

Ca (OHp+ CB

Pav. 724A 7.11B 694C  6.30D

Second season (1999) )

1-Water + net 7.14de 695 660i 632 675D - - . 604D - ; -
2-Water + PPE bags : 7.35ab 7.15cde 7.00fy 680h 7.08C 665C - - 660C 647D - .
3-1000ppm thisbendazole (TBZy+PPE bags [7.40a  7.25ad 7.10¢f 695h 7.17B 6.80B 665B - 6328 6.62C 647B -
4TBZ + 7.40a 7.30abc 722b+ T.17cde 7.27A T.12A T.05A 699 T.11A 7.06A 699A 692
5-TBZ+Ca (OH),+CBY 736ab 7.27ad 7.20cde 7.15dc 7.24A T.00A 7.03A - T08A 7.02B 657A -
6HD 4+ 300ppm GA3+4% CaClp+ TBZ+  {7.35ab 7.26ad T.8cde 7.13def 7.23AB 7.08A 7.04A - 7T.06A 7038 698A -

Ca (OH), +CBO :

Pav, 733A 720B 7.05C 692D

- O The treatment was terminated after the decay of 50% of fruits.
@ Carton boxes covered with sealed low density polyethylene bags.

@ Hot water at 52°C for 2 minutes.

Values followed by the same alphabetical
letters did not differ significantly according
to Duncan’s multiple range test.

Z00Z (£)°0N 6T " 10A “say a3y [ Sizndvz
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Tabile 4. Effect of bagging in sealed nghtly and perforated polyethylene (PPE) on fruit pulp firmness
(L.b) of Ponkan tangerine dunng cold storage period and shelf life (1998 and 1999 seasons).

T ' ‘ Pulp firmness
reatrents
soaking for § minutes ] Cold storage period (P) (months) One week shelf life after
. TreaL cold storage
1 2 3 Treat 5 6 7 —
First season (1998)
1-Water + net 2.62c-f 238i§ 219k 2021 230D -Q - - 183D - - -
2-Water + PPE bags 27ad 2496 235 223k 2.44C - - - 216C - .-
3-10(i)ppmth.iabendazoie (TBZ+PPE bags |2.80ab 2.68b-e 2.49f-i 2.40hij 2.59B 2.28B - - 233B 121B - -
4-TBZ + CB* 28la 2.76ab 2.62c-f 2.56efg 2.69A 2.48A 2.39 - 249A  24]1A 233 . -
5-TBZ+Ca (0H)2+CB® . 2.72abc 2.69a-¢ 2.50fi 2.45gj 2.59B 2.38AB - - 2.40AB 2.29AB - .
6-HS: 300 ppm  GA, +4% CaCl+TBZ+ [2.80ab 2.73abc 2.59def 2.52fgh 2.66A 2.44AB - - 246AB 236AB - -
Ca (OH; ‘-0- CB 2.74A 2.62B 2.46C 236D
Pav.

Second season (1999) -
1-Water + net - 2.54fgh 2.31ij 2.16k 1991 225D - - - 190D - - -
2-Water + PPE bags 2655-f 24sh 2320 2.50jk 2.40C 209C - - 2120 205D - -
3-1000ppm thiabendazole (TBZ}+PPE bags |[2.75ab 2.66b¢ 2.57cfg 2.49gh 2.62B 2.42B 2.36B - 244B 238C 230B -
4-TBZ + 2.83a 2.76ab 2.68b-c 2.62c-f 2.72A 25TA 251A 246 258A 252A 2.4BA 241
5-TBZ+Ca (0H)2+CBm 2808 2.72ad 2.63cf 2.62def 2.69A 2.53A 247A - 249AB 2.49B 243AB -
6H® + 300ppm GA344% CaClsTBZ+  [283a  274abc 2.65b-f 257efg 270A 252AB 2.49A -  2.50AB 2.50AB 2.45A -

Ca (OH); +CB Q@
Pav. 273A 260B 250C 242D

- @ The wreatment was terminated after the decay of 50% of fruits. ?falucsdig;llovéqcflf by the ?_lamcdalphabe;ipal
® Carton boxes covered with sealed low density polyethylene bags. t:) Duncan-‘t:;o mlllltie;é]glrlalng(::a:’cs{ acrording
@ Hot water at 52°C for 3 minutes.



Table 5. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on rind carotenoids
content (mg/100gm fresh weight) of Ponkan tangcrme fruit peel during cold storage period and
shelf life (1998 and 1999 seasons).

T ents - Rind carotenoids content .
soaking for 5 minutes Cold storage period (P) (momths) One week shelf lifc after
Trear cold storage
| 2 3 4 av. 5 6 7 n 3 r >
First season {1998)
1-Water +net R.90jkI 3.11fgh 332cde 353ab 321B - O 3.65A8- - -
2-Water + PPE bags 291kl 3.09ghi 3.27de 3.45abc 3.18B - - 3.56AB - .
3-1oooppmﬂuabcndmlccr32)+mabags 3.00hij 3.19efg 3.39bcd 3.58a 3.20A 3.T77A - 369A T8TA - -
4TBZ+CB 277im 295ik 3.13fgh 3.31de 3.04C 3.49B 376 3.42B  3.70B 400
STBZ+Ca(OH);+CB® D.32kim 3.09gh 330de 3.51ab 3,188 3.72A - 362AB 3.88A -
G—HQP?'GJppm GA3+4% CaCl,¥TBZ+ D.73m 290kl 3.0lhij 3.24ef 297D 3.47B - 3.44B  3.62B -
Ca (OH); + CB@
Pav. PESD  305C 324B 3.44A
Secord season (1999)
1-Water + net D 8Gij 3.14ch 338bcd 3.65a 326AB - 3.77A - - -
2-Water + PPE bags 290ij 3.12¢-h 334cd 3.57ab 3.23BC 3.79AB - 368A 400A - -
3-1000ppm le (TBZ}+P'PE bags [B.04ghi 3.25¢cf 3.44be 3652 3.35A 384A 4.)2A 3.76A 395A 429A -
4TBZ + 2.82; 298hij 3.14c-h 33lcde 3.06D 347C 363B 3.79 3.44B 3.56B 372B 400
S-TBZ+C3(OH)2+CB°. P 87ij 3.04ghi 321d-g 3.38bcd 3.12D  3.55BC 3.76B 3.48B 3.64B 393B -
+300ppm GA3+4% CaClp TBZ+  [.00i] 3.06f 3.24def 3.40bcd 3.15CD 3.56BC 1.72B 1.48B 1.65B 1828 -
Ca (OH)+CB @
Pav. .90D 3.09C 3298 3.49A

2007 (€)'ON 67 * 104 “say 18y [ S1203n7

Values followed by the same alphabetical

- O The weatment was terminated after the decay of 50% of fruits.

@ Carton boxes coverec with sealed low density polyethylene bags.

® Hot water at 52°C for 3 minutes.

-to Duncan’s multiple range test.

letters did not differ significantly according

£98
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Table 6. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on juice percentage ( juicc‘
weight/ fruit fresh weight) of Ponkan tangerine frults during cold storage peniod and shelf Life

(1998 and 1999 seasons).
Treatments Fruit juice perceatage
soaking for 5 minues Cold storage period (P} (months) One week shelf life after cold
Treal storage
3 2 3 4 av. 5 6 7 rl 3 3 7
Pirst scason (1998)

{-Water + net 3539k 33501 3219m 3038n 3287E O - - 2B.59E - - -
2-Water + PPE bags 41.50bc A0.61def 33.851j 3805 39.77D - - - 3649D - - -
3-1000ppm thisbendazole (TBZHPPE bags ]41.84bc 40.96cde 39.691-1 38.88if 4034C 37.97B - - 3738C 35.59B -
d—TB2:+CBg 42.38ab 41.68bc 39.83fgh 39.15hi 40.76BC 33.35B 3757 - 38.03B 3620B 3598 -
S-TBZ+Ca (OH)+CE® 42.54ab 41.71bc 40.28¢fg 39.41ghi 0988 38.50B - - .3837B 3621B
6HE4 300 ppm GA; +4% CaCL+TBZ+ 4301z 42.23sh 41.23cd 40.51def 41.74A 39.60A - - 39.44A 3768A - -

Ca (OH), + CBO ‘ '

Pav. . 41.12A 40.11B 38.68C 37.73D

Second season (1999)

1-Water + net 4321efg 41.77fg 4087g 367TTh 40.65C . - - 3518D -
2-Water + PPE bags 46.07a- 45.04a-f 44.20c-g 43.50d-g 44.708 42.24C - - 4200C 4L.01C - -
3-1000ppma le (TBZHPPE bags [47.04u-d 46.16a-¢ 45.20a-f 44.40b-f 45.70AB 43,188 4224C - 4356 42.12B 41.34B -
4-TBZ + CB 48272 47.57abc 46.76a-¢ 4587a-¢ 47.12A 45.19A 44.54A 43.68 44.75A 43.90A 43.02A 4248
5-TBZ+Ca (OH)y 48.00eb 47.19a-d 46.29a-¢ 45.492%c 46.T4A 4471A 4387B - 4425AB 43.28A 233A -
6HD 4 300ppm GA3 +4% CaClt TBZ+  |M828a 47.57abc4658a¢ 45.70mc 47.03A 4497A 44.08B - 4479A 43.49A L295A -

Ca (OH), +cBQ

Pav.

460.81A 45.88AB4498B 43.62C

~( The treatment was terminated after the decay of 50% of fruits.

@ Carton boxes covered with sealed low density polyethylene bags.

® Hot water at 52°C for 3 minutes.

Values followed by the same alphabetical
letters did not differ significantly according
to Duncan’s multiple range test.



Table 7. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on volume of juice (ml/kg
fresh weight) of Ponkan tangerine fruits during cold storage period and shelf life (1998 and

1999 seasons).

Treatments

Juice volume / kg fruits

soaking for 5 minutes Cold storage period (P) (months) One week shelf life after cold
- Treat storage -
1 2 3 4 av. 5 ] 4 5 [ 7
First season (1998)
1-Water + net - 11590g 320208 0680h 2220gh 322000 - 337.60A
2-Water + PPE bags 403.500-d 391 20we 3I73.50ef 36530f 38350C 349.80A - -
3-1000ppm thisbendazole (TBZ)+PPE bags [403.400-d 394.60s-c 381.00def 373.80ef 38850BC 364.70B I5870A T4080C -
4—TBZ+ 408.70ab  401.70a-4 IR1.40c-f 376.60ef 392.60ABC 368.50B 360.74 36530A  347.10B 4479
+Ca(0H)z|CB° 4105080 402.308-d 387.700-f 38020def 395.20AB 370.00B 36870A 347208
00ppm GA3+4% CaCL+TBZ+ (415200 407.30sbc 397.30ac 33020bc 40250A  381.00A 940A 361 30A
Ca {OH)}y + CBD
P av. 396.80A 386208 371.80C  368.00C
Second season (1999)
1-Water + net 18390m 39500 360400 35270p 366.60E - - 336.90E -
2-Water + PPE hags 44570Fg 43530j 4Z7.80k 420201 432.30D  407.40D . 050D  395.30D
3-1000ppm thisbendazole (TBZ4+PPE bags [45550c  446.60cfy 437301 429.10k 442.10C  416.30C 408308 420.50C - 40530C 398.50C -
4TBZ +CB 467600 460500 452.60cd 443.70fgh 456.20A - 436.90A 430.40A 421.96 43250A  424.30A 415.30A 20981
S-TBZ+Ca (Omg.CB@ 456108 45600bc 447.00ef 43900hi 4520B 432208 423.70A £77.50B 417508 X08.40B
6-H®+3wppmGA3+4% CaCL+TBZ+  [46790s 460700 450.80dc 44210gh 455.40A  434.70AB 425.30A £290A  41990B 414.40A
Ca (OH);+«(B@
Pav. 447.60A 43830B 429.50C 421.30D
- (D The treatment was terminated after the decay of 50% of fruits. Values followed by the same

@ Carton boxes covered with sealed low density polyethylene bags.

o) Hot water at 52°C for 3 minutes.

Jerers did not

alphabetical
significantly according to Duncan’s

differ

multiple range test.

7007 (£)°ON 67 " 10A “say *2148y [ S1zv8v7
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Table 8. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on TSS (%) in juice of
Ponkan tangerine fruits during cold storage period and shelf life (1998 and 1999 seasons).

Treatments Total scluble solids (TSS)
soaking for 5 minutes Cok storage period (P) (months) One week shelf life aftgr cold
Treat. storage
1 2 3 4 av., 5 6 7 ! [ 3 7
First season (1998)
1-Water + net 1200def 1267ad 13.172b 13252 I2T7A -0 13.00A
2-Water + PPE bags 12.00def 1233cde 12.77abc 13.00abc 1252AB - - 12338 - -
3-1000ppm thizbendazole (TBZ}+PPE bags [1L.83ef 12.00dcf 12.50b-e 12.672d 1225BC 12.83A - - 1167C 12334 -
4TBZ +C 11.330g  1250b¢ 12.67ad 12.83abc 12338 13.00A 1353 - 1167C 1283A 1373
5-TBZ+Ca (OH)1+CBD 1:10g  12.00def 1233cde 12.50b¢ 11.98C 1263A - LLETC 12.50A .
6-H<A 300 ppm  GA;4+4% CaCl+TBZ+ [1L17g 1183f 12.33cde 12.500-¢ 11.96C 13.00A 1233 12.83A -
Ca (OH); + CBO e :
Pav, 157 12278 12634 1279A
Second season (1999)
1-Waiter + net 11.82abc 11.90abc 12.00ab 12.03ab 11.94A - - 1L90A -
2-Water + PPE bags 11.77abc 11.83abc 11.93abc 11.97ab 11.88AB 12.00A - 11.85A 12.00A -
~ 3-1000ppm thiabendazole (TBZ)}+PPE bags {i1.50cde 11.67ad 11.97ab 12.00ab 11.78ABC 12.23A 11.53AB 11.83A 12.00A 12.50AB
4-TBZ +CB 1517e  11.67ad 11.70sbc 11.83sbc 11.59C  12.07A 1233B 1276 11.83A 12.00A 1227B 1236
-TBZ+Ca(0}Dz+CB® 117 11.60bcd 11.67a-d 119%bc 1159C 12274 12.43B 11.83A 12074 1233B
6-HY 4 300ppm GA 7+4% CaCly+TBZ+  |11.77de 11.67ed 1183abc 1207 11TIBC 12404 1293A 1203A 1240 1289A
Ca (OH),+CBQ@
Pav. ' 11.45C 11.72B  11.85AB 11.97A
- The treatment was terminated after the decay of 50% of fruits. ~ Values  followed by the same

@ Carton boxes covered with sealed low density polyethylcne bags.
® Hot water at 52°C for 3 minutes.

alphabetical letters did not differ
significantly according to Duncan s
multiple range test.



Table 9. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on ac1d1ty (%) in juice of
Ponkan tangerine fruits during cold storage period and shelf life (1998 and 1999 seasons).

Totai acidity
Treatments
soaking for 5 minutes . Cold storage period (P) (months) One week shelf life after cold
Treat storage
1 2 3 4 av. 5 6 4 3 6 7
First seascn (1998)
1-Water + et 1.20a  1.0lcd OB3f 070 093A -0 - - 0834 - - -
2-Water + PPE bags 1192 099d 0T7g 064k 0.80B - . - 0568 - - -
3-1000ppm thisbendazole (TBZ)}+PPE bags [1.17a 0.94¢ 0.65hij 0.58m 0.84C 0S5lA . 053B 0504 - -
4TBZ + 1.i5a 093¢ 0.74gh 0.63kim 0.86C 0StA 043 56B 0.48A 0.33
S-TBZ+Ca(OH)z|-CB° 1.9 08% 0658k 057m 081D 0350A . - 03B 0474 - -
6-H™4 300 ppm GA3+4% CaCh+TBZ+ {1.06bc 0.83f 0.7lhi 0.5%m 080D 0.52A - 0338 03514 - -
Ca (OH); + ¢8Q@
P av. . L.I4A 093B 073C 062D
Second season (1999)
1-Water + net 1.08a 0.79d 0.75def 0.68f-j 0.82A - - - 06IA - ST
2-Waier + PPE bags ' 1.06ab 0.77de  0.71d-h 0.63h-k 0.79AB 052A - - 056B 0.48A - -
3-1000ppm thiabendazole ('1'BZ)+PP‘E bags 0.98bc 0.74d-g 0.68fi 062k O.75B- O0SlA  045A - 0S0B 0.44BC 042A -
4TBZ +CB LiZa 073dg 063k 05Tk 076B 030A 0.44AB 041 050B 045B 041A 039
S-TBZ+Ca (omr{:B@ 1.12a  074d-g 0.66g-j 059k O.78B OS0A 0.42B - 0S4B 0.44BC 039A -
+300ppm GA 1+4% CaCh+TBZ+  (0.95¢ 0.70ei 0.62ik 056k 0.70C 0464 043AB - 0353B 043C 041A -
Ca (OH);+CB@ .
Pav. 1.05A 0748 067C 061D
- The reatment was terminated after the decay of 50% of fruits. ~ Values  followed by the same

@ Carton boxes covered with sealed low dcnsny polyethylene bags.

® Hot water at 52°C for 3 minutes.

alphabetical letters did not differ
significantly according to Duncan’s -

multiple range test.
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Table 10. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on pH value in juice of
" “Ponkaty tangering fruits dirin, g’cqldstpr’age period and shelf life (1998 :nd 1999 seasons).

Activated acidity (pH)
Treatments
soaking for § minutes Cold storage period (P) (months) One week shelf life after cold
i Treat. storage
1 2 3 4 - av. 5 6 7 P 5 3 7
First season (1998}
[-Water + net 365 377h  405f 4460 3.98C -O - 4.62C - -
2-Water + PPE bags 3611 382gh 43284 4642 4.09B - - - 4.68AB - - -
3-1000ppm thiabendazole (TBZ+PPE bags | 3.79h 3.32gh 423¢ 45% 411B  481A - - 473A 489AB - -
4-TBZ + CB 364 390g 435¢d 46ia 4.13B  480AB 503 - 461C 4954 507 -
5-TBZ+Ca (O_H)szBe 358 38lgh 44dlbc 4692 4.12B  4383A - - 470AB 486AB -
6-Ha- 300 ppm GA3+4% CaCh+TBZ+ [(377h 390g 4406 463a 4204 4.75B - - 465BC 478B - -
Ca (OH); + CBQ
Pav, 367D 3.84C 430B 4.60A
Second season {1999)
[-Water + net 396f 432 437de 4.62bc 4.32B - - - 489D - - -
2-Water + PPE bags 3.92f 437de 4.60bc 487a 444A  S527A - - 516A 5.46B - -
3-1000ppm thiabendazole (TBZ)+PPE bags {3.97f 437de 462bc 488a 446A S536A 570A - 509AB 555A 3TMB -
4-TBZ+CB 38 423¢ 458cd 48lab 437AB 5.32A 567A 5.7C 507AB 540B 5.49B 5.73
5-TBZ+Ca (OH)z-u-CB@ 422: 427¢ 454cd 484a 447A “529A 557B - 495CD 538B 5.70B -
6-H™ + 300ppm GA 3+4% CaCl+TBZ+ 399f 432 460bc 486a 4.44A S528BA 554B - S5.02BC 545B 5.78A -
Ca (OH),+CBQ
P av. . 399D 43I1C 455B 431A

-O The treatment was terminated after the decay of 50% of fruits. .
@ Carton boxes covered with scaled low density polyethylene bags.

® Hot water at 52°C for 3 minutes.

Values

alphabetical

followed by the
did not differ
significantly according 0 Duncan’s

letters

multiple range test.

same



Table 11. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on VC content {mg/100
ml juice) of Ponkan tangerine fruits during cold storage period and shelf life (1998 and 1999

T Ascorbic acid comtent (VC)
reatments
soaking for 5 minutes Coid storage period (P) (months) One weck shelf life arter cold
g Treat, storage ’
1 2 3 4 av, 5 6 T rl 3 3 7
First season {1998)
1-Waer + nes 3h27ed 0858 29006 2813z 298tBC (D) - 2738A
2-Water + PPE bags 33278 32.72b  3033del 29.22fg 31.39A - - 9004 . - -
3-1000ppm thiabendazole (TBZ)+PPE bags [31.1%cd 30.47de 2867z 28.4Dg 2968C 26.64A - 28.19A 26.47AB
4-TBZ + 31.64bcd 31.13cd 20.50eg 29.12¢fg 30.35B 27.70A 2672 M08A 2733A 2649
5-TBZ+Ca (Ol-l)z.-CBq> 12.08abc 31.60bcd 29.50efg 28.49g 30.42B  26.63A . WITA 643IAB -
6HG 300 ppm  GA3+4% CaClp+TBZ+  [3123cd 3093cd 29.40efg 28.70g 30.07BC 26.37A ®s6A BB - -
Ca (OH); + CBD
Pav. 31784 31.29B 29.40C 28.68D
Second season (1999}
1-Water + net 12.670-f 31400 29.62) 2766k 30.34D - - 27.45C . . -
2-Water + PPE bags 4762 33.40b  3152e-h 2944 322BAR 27.14C . 29.22B 26.86C - -
3-1000ppm thisbendazole (TBZ)+PPE bags 134762 333%bc 31.55c-h 3022ij 3247 128288 1723B 30.11AB 28.04BC I700B -
4TBZ + 3277 32.22b-g 31.66d-h 30.44hig 31.76BC 29.52A 2BAIA 26,33 303TAB 20.34AB I8.19A 2626
5-TBZ+Ca (OH)erB@ 3457a 3322 3222b-g 3101ghi 32754  30.4MA  29.20A 0894 30.22A IB90A -
6-HY ; 300ppm GA y#4% CaClp+TBZ+  [5296bcd 32.04c-2 3129ghi 29.65) 3i48C 28428 27268 - 2921B 28.23BC 26.93B
Ca (OH);+CBQ@
Pav. 33.74A 32608 31.31C 29.74D
- @ The weatment was terminated after the decay of 50% of fruits.  Values  followed by the same

@ Carton boxes covered with sealed low density polyethylene bags.

@ Hot water at 52°C for 3 minutes.

alphabetical letters did not differ
significantly according t© Duncan’s

multiple range test.

2002 (€)°0N 67 " 10A “say 28y [ S1zv8pz
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Table 12. Effect of bagging in sealed tightly and perforated polyethylene (PPE) on respiration rate (mg/COp/kg
fruits/h) of Ponkan tangerine fruits after cold storage period (1998 and 1999 seasons).

Respiration rate

Treatments
soaking for 3 minutes After coid storage period (P) (months)
Treat.
1 2 3 4 av. 5 6 7
First season (1998)
1-Water + net 22.78i 23.67Th 25.00cd 26.37a 24.45C - - -
2-Water + PPE bags 23.041 2431efg 25.36bc  26.67a 24.835B T - -
3-1000ppm thiabendazole (TBZ)+PPE bags [20.64k 21.96] 23.01i 24.13fgh 22.44D 26.15B - -
4+TBZ + 23.96gh 24.58def 25.43bc  26.65a 25.16A 28.42A  30.52 -
5-TBZ+Ca (OH)2+CB® 122,721 2391gh 24.77de  26.33a 24.43C 2B.17A - -
6HO: 300 ppm GA3+4% CaCh+TBZ+ [23.10i 24.33efg 25.64b  26.44a  24.88B  28.41A - -
Ca (OH),+ CB@ '
P av. 22. 71D 23.79C 24.87B 26.10A
Second scason (1999)
1-Water + net 17.84j 19.11g 209lcde 22.81a  20.17C - - -
2-Water + PPE bags 18.11ij 19.76f 21.27cd 23.11a 0.56B 25.41AB - -
3-1000ppm thisahendazole (TBZ)+PPE bags [17.14k 18.71ghi 20.17f 22.04b 19.51D 2473C - 27.23B -
4-TBZ + 18.81gh 20.33ef 21.36cd 2:3.07:1 20.89A 25.74A 28.23A 30,73
5-TBZ+Ca (OH)zd-CBQ 18.13ij 19.81f 20.83de 22.70a 2037BC 25.04BC 27.55B -
6-H™ + 300ppm GA3+4% CaCly+TBZ+ 18.41hij 19.87f 21.51bc  22.89a 20.67A8 25.60AB 28.14A -
Ca (OH),+CB®@
P av. 18.07D 19.60C 21.01B 22.77TA

~ @ The treatment was terminated after the decay of 50% of fruits.

@ Carton boxes covered with sealed low density polyethylene bags.

(® Hot water at 52°C for 3 minutes.

Values followed by the same
alphabetical leters did not differ
significantly according to Duncan’s
multiple -ange test.
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ging treatments indicated that
the higher respiration rates
were obtained by TBZ +
sealed PE treatment compar-
ing with all other treatments
in both seasons. While, treat-
- ments with modified atmos-
phere with CO, absorber [Ca

(OH),] showed lower value

of respiration rate, The in-
crease in respiration rate may
be due to the accumulation of
CO, in modified atmosphere,

the least respiration rate was
belong to TBZ and PPE bag-
ging in both seasons and can
be due to the fruit tranforma-
tion to anaerobic réspiration
which produce high CO, .

The results of the inter-
action between cold storage
period and bagging treat-
ments indicated that although
respiration rate increased pro-
gressively as cold storage pe-
riod increased with any treat-
ment, TBZ and PPE bagging
tecorded the least respiration
rate comparing with the other
treatments . :

In this regard Cohen et
al. (1990) mentioned that af-
ter three months
lemons fruits at 13°C showed

’

storage

871

increase in respiration rate in
sealed fruit than non - sealed.
So, D’Aquino er al:- (1998)
found that Minneola tangelo
fruits wrapped with plastic
film ot unwrapped and stored
at 20°C showed increase in
respiration rate from . harvest
to the end of storage .
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