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ABSTRACT

INTRODUCTION

Despite growing interest and increa- dipping) on their nutritive value retention
sed consumer selection of fresh, processed during storage (Advenainen, 1996).
products (or minimally processed), little infor-
mation is available on nutrient stability or on Apricot is a climacteric fruit presen-
the effectiveness of postharvest treatments ting a moderate respiration (Hardenburg et al.,
(e.g modified atmosphere packaging and 1986) a very pronounced cthylene rise
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{Amoros ef al., 1989) and a high sensibility to
Striveling The fruit is very sensitive and
delicate and its evolution is very fast during
the last stage of ripening on the tree or after
harvesting. This rapid deterioration is a
problem for apricot commercialization
(Hanolopoulou and Mallidis, 1999). The
factors determining the quality of fresh and
processed apricots are the color, texture, flavor
and aroma as well as internal breakdown. A
very carly harvest results m the development
of fruits without their typical taste and aroma,
while a late harvest results in rapid deteriora-
tion of frwit quality. For this reason harvest
must take place when apricots are in pre-
climacteric stage, the production of ethylenc
has started and the metabolic changes for
maturity take place during commercialization
period (Pretel ef al., 1993).

Processing operations such as wash-
ing, scrubbing, peeling, trimming, cutting,
shredding.., etc carried out during the initial
stages of fresh-cut preparation cause mecha-
nical injury to the plant tissues. Moreover,
even prior to processing, produce manipula-
tion may bring mechanical shocks resulting in
cracks and bruises, which can elicit physiolo-
gical and biochemical responses in the
wounded tissue as well as in unwounded dis-
tant cells (Saltveit, 1997).

Fresh-cut products are normally pac-
kaged in film bags where the atmosphere
within the packages becomes modified passi-
vely by the fruit respiration. The most affected
microbial growth by storing fresh-cut peppers
under MAP conditions, were yeasts and lactic
acid bacteria, which showed the lowest values
at day 7. The effect of vacuum packaging on
microbial growth was overshadowed by the
effect of temperatures (Garg et al, 1990).
Research on minimally processed Swiss chard
(G1l ef al., 1998) showed that its antioxidant
content was lower under storage in modified
atmosphere (7% 0 and 10% CO») packaging
{(MAP), than in intact or minimally processed
product stored in air, after 8 days of refrigera-
tion, The effect of cutting and storage in air
and MAP on the AA content of potato strips
obtained from five potato cultivars was eval-
uated by Tudela e al. (2002). The AA content
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of fresh-cut potaioes was retained in air
storage after 6 days at 4°C while it was redu-
ced in MAP storage. Rocculi ef al. (2004)
found that dipped apple slices packed in MA
composed of decreased O, and increased CO;
levels in the package head space (both at 5%)
together with NoO and/or Ar (the remaining
90%) maintained their fresh quality for 12
days of cold storage.

Hydrogen peroxide is a colorless
liquid which is soluble 1n water. It does not
appear in the Buropean Communitics Regul-
ations 1997 on Control of Additives for use in
Foodstuffs, however it is found naturally in
many foods as a result of microbial meta-
bolism. Its antimicrobial propertics have been
known for many years and it has been widely
used as sterility for aseptic packaging. In the
USA hydrogen peroxide is an approved bac-
tericide for some dairy products and is used
for disinfecting fruit and vegetables (Juven
and Pierson, 1996). lis activity is due¢ to its
oxidizing effects on bacteria and 1t also blea-
ches mushrooms during the soaking period.

A primary concept for delaying enzy-
matic browning is the use of chemical com-
pounds to quell effects of the browning
enzyme either by inhibiting the enzyme,
preventing formation of crucial intermediates,
or by excluding or removing substrates of bro-
wning enzyme. In the past, many in the
produce industry used a solution of chemical
preservatives including sodium metabisulfite.
Recently, a popular chemical for delaying or
slowing browning of produce include treat-
ment with various concentrations of sodium
erythorbate and its stercoisomer ascorbic acid,
this ingredient is approved for use on foods by
the FDA as a chemical preservative and is
GRAS (Generally Recognized As Safe) (Lee
and Whitaker, 1995).

Cocci et al. {2006) and Rocculi, et al
(2004) on apples reported that, the fruit
dipping in solution of ascorbic acid at 1%
caused a gradual increase in total soluble
solids content over the whole storage period,
reaching about the same level as the control
afier 8 days cold storage.
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As for fresh-cut strawberries and per-
simmons were concerned, the two products
responded differently to the wounding stress
in regard to the oxidation of ascorbic acid
(AA), but in both cases, the post-cutting life
based on visual quality ended before signifi-
cant losses of total AA occurred (Wright and
Kader, 1997). The effect of an antioxidant
(ascorbic acid) agent in slowing down bro-
wning has been reported by Ahvenainen,
1996. In later research, changes in total poly-
phenol (TP), AA and antioxidant activity to-
gether with other quality characteristics were

monitored on minimally processed Cactus
pear fruit during 9 days of refrigerated storage
(Piga, et al., 2003), Results showed that AA
and antioxidant activity remained unchanged,
while TP decreased after 6 days of cold sto-

rage.

The objective of this study was to
study the effect of prepackaging treatments
and storage package types on the storage
quality of minimally processed apricot culti-
vars (Ammar Montakhab and Canino) fresh-
cut stored at 0°C.

MATERIALS AND METHODS

This study was carried out during two
successive seasons of 2006 and 2007 on two
apricot cultivars (Ammar Montakhab and
Canino) grown at El-Fayoum Govemnorate.

Fruits were picked during the matu-
rity stage (green color covering Y2 to % fruit
surface}. Fruits of each cultivar were trans-
ported to the fruit handling Laboratory at Giza
where they sorted. Sound and healthy fruits
were chosen, washed and cut, and then the
seeds were removed and divided into three

principal groups.

Groups were randomly assigned to
cach of the treatment-combinations. Fruit
samples were dipped for 2 min. in the follo-
wing solutions, Hydrogen peroxide (H,0-), or
Ascorbic acid (V.C) at 2%. After dipping,
excess solutions were left to drain for 5 min.
Unireated group (no dipping} samples were
considered as a control. About 500 g of fruit
samples of cach treatments and control were
packed in Polystyrene foam trays with over
wrap shrink film (polyvinylchloride (P.V.C)
film (163:2p m. in thickness) or 20 . Polypro-
pylene pouches or 20 p. Polyethylene pouches
and all were stored at 0°C and 85-90% RH.
Fifteen replicate were prepared for each type
treatment in two cultivars. Three replicates
from each treatment were taken and examined

every 3 days for quality parameters.

The following data were recorded:
I-Weight loss percentage was calculated as
the difference between fruit weight at the
mitial of storage and fruit weight at the

inspection date,

2-Texture was estimated by measuring
resistance of fruit flesh to penetrating needle
of a texture analyzer instrument (Lfra tex-
ture analyzer) for a fixed distance of 5 mm.
inside fruit flesh and firmness is exp-ressed
in Newton's (N),

3-Percentage of total soluble solids (T.S.S. %)
of the flesh was estimated by abbe digital
refractometer, according to -AOAC,
(1990).

4-Acidity percentage: of the flesh was deter-
mined as malic acid by titration with a solu-
tion of 0.1 N., NaOH, according to
AO0AC, (1990).

5-Browning area percentage: For evaluation
of browning levels on the apricot surface, a
computer vision system technique was used,
as described by Rocculi ef al. (2004). Al
images were obtained under the same
condition, using RGB scale, apricot images
were evaluated. Browning areas were selec-
ted and calculated browning area percentage
in total at each storage time,

6-Microbial enumeration:

The microbial contents of fruit sam-
ples were determined according to the me-
thods described in the DIFCO manual
(DIFCO, 1984). One gram of fruit sample was
mixed with 9 ml sterilized distilled water and
used for microbial assay. Serial dilutions were
then made to reach t010’ and one ml sampies
of these dilutions were spread on either acidi-
fied potato dextrose agar or nutrient agar in
order to enumerate for yeast & mold and total
microbial counts, respectively. Duplicated pla-
tes of these cultures were enumerated and exp-
tessed as colony forming units (CFU/g fruit).
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All data parameters studied were ana-
lyzed as Factorial Completely Randomized
Design in factorial arrangement with four
replications. All data were subjected to statis-
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tical analysis as described by Snedecor and
Cochran (1980). The differences between
means were differentiated using Duncan
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

1- Weight loss percentage:
Results present in Figs. (1 & 2) sho-
wed the effect of some storage package types
and prepackaging treatments on weight loss%
of minimally processed apricot cultivars
(Ammar Montakhab and Canino) fresh-cut
stored at 0°C and 90-95 RH in 2007and 2008
seasons.

In general a gradual increase in
weight loss was shown towards the end of the
storage period (9 days). However, the least
weight loss percentage was recorded by
dipping for 2 min. in solution of Ascorbic acid
2% (V.C) followed by Hydrogen peroxide
2% (H;0,) treatment, while untreated group
(control) exhibited the highest weight loss
value in the both studied scasons (Fig. 3).

As for the effect of storage package
type, samples packed in polypropylene (P.P.)
or polyethylene (P.E.) pouches recorded less
weight loss percentage than those packed in
polystyrene foam trays with over wrap shrink
film in both cultivars and seasons (Fig. 4).

_ As for the interaction between the
prepackaging treatments and storage package
type, it is obvious that control fruits recorded
the highest weight loss% of minimally pro-
cessed apricot cultivars (Ammar Montakhab
and Canino), while, fruits dipped in solution of
Ascorbic acid 2% and packed in Polypro-
pylene (P.P.) appeared the least values, after 9
days of cold storage at 0°C and 90-95 RH in
both seasons,

In this regard, Rocculi, ef al. {2004)
reported that weight loss percentage signifi-
cantly increased with the progress of storage
periods of minimally processed apples packed
in non-conventional modified atmosphere.
Dipping apple slices in an aqueous solution of
0.5% of Ascorbic acid (2%) and sealing in
polypropylene (P.P.) boxes was more cffec-
tive in reducing the weight loss percentage

than other used treatments. These results could
be attributed to reduction in water loss resul-
ted from transpiration.

2- Texture (Newton):

Conceming the texture, data in Figs
(5 & 6) indicated that, a gradual decrease in
texture was shown towards the end of the
storage period, However, significant differen-
ces were detected between all prepackaging
treatments and storage package type during
different storage period in both seasons. Con-
trol fruits recorded the less texture of muini-
mally processed apricot cultivars {(Ammar
Moniakhab and Canino). while, dipping fruits
in ascorbic acid solution (2%) and packed in
polypropylene (P.P.) gave the highest values
under all period of cold storage at (°C and 90-
95 RH in the both seasons.

As for the specific effect of the pre-
packaging treatments, the highest texture was
recorded by fruit dipping for 2 min. in ascor-
bic acid solution at (2%) followed by Hydro-
gen peroxide (2%) treatment, while untreated
group (control) exhibited the least texture
value of minimally processed apricot cultivars
(Ammar Montakhab and Canino) fresheut
stored at 0°C and 90-95 RH in both seasons

(Fig. 7).

In regard to the specific effect of
storage package type, fruits packed in poly-
propylene (P.P.) or polyethylenc (P.E.) pou-
ches recorded less texture value than those
packed in polystyrene foam trays with over
wrap shrink film in both cultivars and seasons

Fig. (8).

These results are in agreement with
the findings of Cocci et al. (2006) and
Roceuli, e al. (2004) on apples, they reported
that, the dipping samples in solution of
Ascorbic acid 1% resulted in an increas¢ in
the apple slice antioxidant activity and its
texture.
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3- T.S.S.‘yn:

Figs (9 & 10) illustrate that T.S.S. %
increased gradually throughout the course of
the investigation, K reached the highest per-
centage on the last sampling date. However,
significant differences were detected between
the twe cultivars under investigation, Canino
fruits recorded less T.S.S.% than Ammar
Montakhab in both seasons of minimally pro-
cessed apricot cultivars fresh-cut stored at 0°C
and 90-95 RH.

As for the effect of the prepackaging
treatments (Fig 11) and storage package type
(Fig. 12), data indicate that no significant
differences between all prepatkaging treat-
ments or used storage package type in this
investigation on T.S.8.% values in the both
seasons of minimally processed apricot culti-
vars (Ammar Montakhab and Caninc} fresh-
cut stored at 0°C and 90-95 RH.

These results are in agreement with
the findings of Cocci er al (2006) and
Rocculi, ef al. (2004) on apples. They reported
that, the fruit dipping in solution of ascorbic
acid at 1% caused a gradual increase in this
parameter over the whole storage period,
reaching about the same level as the control
after 8 days cold storage.

4- Titratable Acidity Percentage (T.A.%):

Figs (13 & 14) indicate that titratable
acidity percentage decreased throughout the
storage period. It reached the lowest percen-
tage on the Jast sampling date. On the other
hand, no significant differences were detected
between the two cultivars under this investi-
gation (Canino and Ammar Montakhab) of
minimally processed apricot cultivars fresh-
cut stored at 0°C and 90-95 RH in both
seasons,

As for the effect of the prepackaging
treatments (Fig. 15) and storage package type
(Fig. 16), data indicated that no significant
differences between all prepackaging treat-
ments or used storage package type in this
investigation on T.A.% values of minimally
processed apricot cultivars (Ammar Montakhab
and Canino) fresh-cut stored at 0°C and 90-95
RH in both scasons.

5- Browning area (%o):

Tables (1 and 2} indicate that, bro-
wring area (%) increased steadily during cold
storage period. However, significant differen-
ces were detected between the two cultivars
under investigation, Canino cultivar recorded
less browning area (%) than Ammar Monta-
khab of minimally processed apricot cultivars
fresh~cut stored at 0°C and 90-95 RH in both
seasons.

As for the effect of prepackaging
treatments regardless of storage package type,
all tested treatments did not give any brow-
ning area beforc 9 days of storage. On the
contrary, after 12 days of cold storage, the
control treatment exhibited the highest value
of browning area percentage (24.67 &
26.67%) in the two seasons, respectively. The
least browning area percentage (6 & 7.5%)
was recorded by ascorbic acid treatment in the
both seasons, respectively. Significant diffe-
rences between all used treatments were dete-
cted in the two seasons.

Considering the effect of package
type regardless of prepackaging treatments,
significant differences were detected between
the three studied package type in the second
season, while no significant differences were
detected between shrink film and polypro-
pylene package type in the first one. After 12
days of cold storage, samples packed
polystyrene foam trays with over wrap shrink
film recorded the highest browning arca
percentage (13.5 & 16.33 %), while the least
percentage was recorded by samples packed
in polyethylene pouches (11.17 & 11.5%) in
the two seasons, respectively.

As 1t possible to see from browning
area results, the prepackage treatments
adopted in our experimental condifions were
effective in slowing down apricot browning.
The effect of an antioxidant (Ascorbic Acid)
agent in slowing down browning has been
reported in previous investigations (Lee and
Whitaker, 1995, Ahvenainen, 1996; Wright
and Kader, 1997 and Piga, et al.; 2003).
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Ascorkic acld 000 {800 g | 800 g i 8GE g | 300 cd
#ean 0.00 1887 AB {4760 A | 1387 C© 18,114 A
Tnhle 2 E‘Efect of pfepa:kngmg trutmtnta imi stougc ;ncka;a kind an pmmlﬂs % B
of m}nlmuﬂy processed apricot :uhw!u iﬁmmar Mnntakhlh and c:nino} iﬂ:h»ﬂd
st:nm:lat o Cin 2007 and 2008 easons,
Prlsnchzging , Package kind {By end}
SORRON | raatments | initlel [l P, PE. Mean
~ Control ¢ 0.00 | 2600 a 12650 a {2180 b 2487 - A
it H. Q. 8.00 85& ¢ { &80 : d $00 d rog B
Ascorbic agid 0,00 600 4 | 800  d | 400 d 8,00 C
Mean 5.04 1960 A (1300 A {1147 B
Conwal | Gav | 9180 a | 3760 b 2480 ¢ | W& A
2008 WO, | 000 fss 4 {8s0 o 63 1l @
Ascorbiz avid .00 8.0¢ . 800 o | 680  f 7.50 [
Mean .00 1833 0 A 11480 8 | 1150  C

6-Total micrebial content (TC):

Tables (3 and 4) demonstrate that
total microbial content increased steadily
during cold storage period. However, signifi-
cant differences were detected between the
two cultivars under investigation, Ammar
Montakhab cultivar recorded the less total
microbial content than Canino of minimally
processed apricot cultivars fresh-cut stored at
0°C and 90-95 RH in both seasons.

As for the effect of prepackaging
treatments regardless of storage package type,
the control treatment exhibited the highest
value of total microbial content after 9 days of
cold storage (46.6 & 49.26 *10°CFU/g sam-
ple) in the two seasons, respectively. The least
total microbial content (3745 & 36.45
*10°CFU/g sample) was tecorded by ascorbic
acid treatment in the both secasons, respec-
tively. Significant differences between all
tested treatmerts were detected in the two
seasons.



Effect Qf Prepackage Treatments & Package Kind On Quality ........

Ho. 389

Tablq_[fé} Effack of pmmckasim traiﬁnnﬁfs and soma sterage ;iur;km type. on toﬁl microiial
| eentent P10 lef g. fruit of minimally processad spricot cuitivars (Ammar Monnk‘hib
. und GCanino) frnsh-eut during smrage {9 days} at 0 c In 2007 and 2833 reAsLNs. :

: ; Prapackaging | F'y.:kaga kind (8y «nd}
Cultivars treatents initial Shrink i PP | PE Mawn
- ~ First season { 2007) S
Control 1860 | 58.00 x 4867 o |82 2B 8230 &
Canino SabbaRs | . g
M0, Hhoe -ﬂ.&?_-_;{ 4833 - d | 4487  of} 4822 B
___________ Ascorblcasid | 1500 [ A387 f 14367 ¢ 14133 g | 4A288 ¢
fean 1500 [ 4811 A 4802 B (46358 B 48R 0 A
Ammar Control | 13.00 §3600 1 (4467 g |48B0 e 4089  d
R0y 1400 {2700 k 398600 h j3BU0 bt MR #
Montaichah] - o d 1. PR SO W sbobdb SRR Wihohcihoh YRR VR SRS A ST
‘ Astorbic acid 13.00 12500 1 13700 hif3480 | 32.00 f
Mean 13.60 §988.33 D 13883 C 3800 C | 3574 B
....... ., Secondsesson{zo08)
Canino | . Contrel | 1467 18433 b 4867 d 9067 o 22 . a
CHOp 1 A7 15187 ¢ (4867 e 14833 e | 4785 b
 Ascorbic acid 1467 | 4087 h 4332 f | 3867 . i 4088 . ¢
; Mean 1487 14888 A 14589 B 14022 B | 4847 A
' pmmar |oo-Conrol 1 1400 8000 a ;3900 1 14306 fg| 4733 b
: i H;G« 1400 13300 k 3200 W {4200 g | 93567 d
ontakhak) - B B BT Wk CosgBE UL Mot ionin AT 0% Mol SOOI SO
: Ascorbic acld 1400 [0 1 2900 m | 3608 | Ant e
Mean 480 14133 C 133493 E {4033 D 3833 B

Table (3): Effect of prepackaging trestments snd storage packags kind on total mrcmbial -
_sontent [“10°CFUY g frult of  minimally pruccmd apricot culthvars (Ammar Mnntakhab amd

. Pregackagin _ Packagu iind {8y and}
Season mnmmﬂ Inltial gk PP, rie idean
~ Control 1400 [4800 b (4517 b (4862 a 4860 A
2007 - B0, 1400 (3884 F (42T ¢ 4134 o] B . B
Ascorbicacid | 1400 2038 g (4034 d (787 e] 24 C
Mean 1400 3872 B 14286 A [ 3384 A -
Cantrol 193¢ | 8747 2 (4384 < (4884 b | 4028 A
2008 M0, 1434 14234 d (3888 v (417 o] 478 B
_Ascorbieacid | 1434 3884 g 13847 g (3734 f| 3648 €
Maan 34 J4811 A 13861 C 4278 B

' Considering the effect of package

type regardless of prepackaging treatments,
significani differences were detected between
the three studied package types in the second
scason, while no significant differences were
detected between Polypropylene and Poly-
..cthylene package type at the end of cold
storage (9 days) in the first season.

- 7—Yeast and Mold content (YM)

As shown in Tables (5 and 6), total
Yeast and Mold content decreased steadily
during cold storage period. Moreover, no
significant differcnces were detected between
the two cultivars under investigation in the
first season only, Canino cultivar recorded the
less total Yeast and Mold content (13.59*10°
CFU/g sample) than Ammar Montakhab
(14.11*10° CFU/g sample) in the second
season of minimally processed apricot culti-
vars fresh-cut stored at 0°C and 90-95 RH. .
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. ana.ckiglng Package tind{ end}
Cultivars | = atments | 8! Pk ioep | :Ey | Mean
- o Flrstseason{2000)
Canino | Conal | 2700 1800 b 11733 ¢ [1400 et| 878 b
H,0, 2700 | 1487 de {1533 4 (1333 f ] 1444 o
Astorbicacid | 2700 | 800  h 1467 de ;1300 fg| 222 © d
Mean 2700 [ 1422 C 118578 B 1344 D | 1448 | A
ammar | Conwol | 3208 1700 © 2300 a [ 1800 de| 1833 . @
Montakhabl . O | 5200 [1200. g 11700 o {1300 fg| 4O . ¢
\ Ascorbicacld | 8200 | 1200 o 11200 g (4200 g | 4233 | d
Mean 5200 | 1387 CD 1787 A 14333 D | 1488 ° &
o .. . Secondsesson{2008)
Caning |  Control | 2687 | 1487 cd [1687 b | 4487 cd| 1834 b
H,0, 2887 | 1200 F [ 1487 cd | 1400 cde| 1288 | o
Ascorbloacid | 2867 | 800 o (1367 de|4300 of | 1488 ¢ d
_ Mean 2667 118 D {150C B {1388 C! 135 @ B
smmar | . conwol 3800 | 1500 ¢ {2200 a | 1300 ef| 1667 © »
Montakhab| . ThCz | 8800 | 800 g 12100 @ 9200 4 480 ¢
: Ascorbicacid | 3800 | 800 g (4500 o | 4200 e | 1167 d
Wean 8500 {1087 E 11933 A (1233 D] 1411 | A

Tabiw (6): Eﬁicf of pupac&a;!ﬁg ‘mnmmﬁ md siurngt paakuddnd o Yeast and Mold L
content (“10 GFU}{g fruit of minlmally prossssed apricot culthvars [Ammar Montakhuh and
Canino} fra;hvcut during storage {9 dtyi} 2t & G in 2007 and 2008 seasons.

: Prtpachging Package kind {By «nd}
| Season |y aments | MM g TR PE, #ean
........ Control | 3650 4800 b [ 2047 « 480 d} 1788 : A
wr HO, | 3380 1334 of [ 1697 ¢ | 1347 o} 1422 | B
Ascorbic acid 0480 | WA gy (1384 de 1080 ¥ 12.28 ¢
Mean A0 {4398 B 4872 A 1338 C
_ Gontrol | 4084 | 1434 ¢ | 1834 3 | 1384 de| 800 | A
2608 HO, 40384 | 1080 g 1784 b (1300 et} W78 B
hseorbicacld | 4084 | 830 b 1434 cd 4280 ¢! 1178 . €
fean 084 | 1128 € 11747 A 113411 B

"As for the cffect of prepackaging

treatments regardiess of storage package type,
the control treatment exhibited the highest
value of total Yeast and Mold content after 9
days of cold storage (17.56 & 16.00 *10°
CFU/g sample) followed by H;O, treatment
(1422 & 13.78 *10° CFU/g sample) in two
scasons, respectively. The least Yeast and
Mold content (12.28 & 11.78*10° CFUfg
sample) was recorded by Ascorbic acid treat-
ment in both seasons, respectively. Significant

differences between all tested treatments were
detected in the two scasons,

Considering the effect of package
type regardless of prepackaging treatments,
significant differences were detected between
the three studied package types in the two
seasons. Polypropylene exhibited the highest
value of total Yeast and Mold content after 9
days of cold storage (1672 & 17. 17%10°
CFU/g sample) in two scasons, respectively.
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CONCLUSION

Conclusively, the best results of
minimally processed apricot were obtained
from the dipping Canino cultivar for 2 min. in
solution of ascorbic acid 2% (V.C) and
packed in polypropylene (P P.) pouches then

stored it at 0°C and 90-95 RH. More experi-
ments are needed to adapt this method for
reach a, total Microbial, Yeast and Mold
content at least levels during storage pertod.
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