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ABSTRACT

This experiment was performed during 2009 seasons on (Anna) apple fruits. The
fruits were cbtained from farm near El-Sadat city .Fruits were harvested with similar size at
its ripe stage , stored in a refrigerator for 6 hours at 4 C RH (90%-85%) as a precooling ,
and subdivided in to different 8 groups. One group was packed without washing or any
treatment (control treatment). Another groups was washed two times and immersed in cold
water at 4 C for 15 minutes and then left in one layer to drain in a refrigerator for 3-4 hours
to remcve the excessive water Having drained, and simply packed in high density
poiyethylene (washing treatment) . The another six groups were treatet as the follows:
Washed and treated with Chlorine sclution conc. 50 ppm ( C50) ,washed and treated with
Chlorine solution conc. 100 ppm ( CG100) ,washed and treated with Chlorine soiution
conc. 150 ppm ( C150) ,washed and treated with Lactic acid buffer system (LABS) sciution
0.25% conc. (L0.25%) ,washed and treated with (LABS) solution 0.50% conc. {L0.50%) and
washed and treated with (LABS) solution 1.00% conc. (L.1.00%), the fruits were putting in
fume dishes{ 1/4 K.G ) and packed by Low density polyethylene stretch ( LDPE ) . Effect, of
these treatments on the quality during storage at 40 C were studies. The results indicated
that, in all samples treated or not the total psychotropic aerobic bacteria count, Yeasts and
molds count, Lactic acid bacteria count and Enterobactriaceae count were increased on
storage time but with in the safe limits .Total soluble solids , total sugars and PH were
increased, however the titratable acidity, ascorbic acid were decreased because of ripping
.The best treatment was washing and treated with Chlorine sclution conc. 50 ppm then
100 ppm then 150 ppm then washing and treated with (LABS) solution 0.50% conc.
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INTRODUCTION

Apples {(Malus domestica Bork) is considered to be one of the most
important fruits in the word . The world production of apples reached about
56, 97 Million ton (FAO,2010).In Egypt the acreage of apples attained
about 65, 110 Fed; which produced about 468, 269 ton. for all introduced
oultivars, " Anna" apples was found to be the most important. Since the it
has been spreading quickly in Egypt, specially in newly reclaimed areas
because of the availability of its low chilling requirements and its good yield
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and quality compared to locally grown cultivars one as recommended
by(Anon.2009).

Apple fruits, like most of other perishable fruits are containing a
large amount of water which caused a number of physiological and
pathological disorders, and consequently caused a reduction in storage
and shelf iife (Gemma, 2010).

The fresh produce is very important for pubiic health but there are
changes in life styles and major shifts in consumption trends. These
changes have produced a demand for a wider range of products, and have
led people to spend less time at home so they eat out more often. Such
trends have been reflected in an increase in the popularity of salad bars
and have prompted the appearance of minimally-processed convenience
foods that are ready-to-eat. Among them, the consumption of fresh cut or
minimally-processed fruit and vegetables has undergone a sharp increase.
Saies of fresh-cut product continue to grow through consumers’ increasing
willingness to pay for prepared, ready-to-eat or ready to- use fresh produce
{Rico et al., 2007).

However, mechanical operations during minimal processing
damages fruit tissues, which in turn limits the shelf-iife of products. Much
research is still o be done in order to develop safe fresh fruit products with
high sensory quality and nutritional value. The development of new
processing techniques for preserving fresh cut fruit needs to overcome
some of the hurdles to successful commercial distribution of such
products (Gemma et al ., 2010).

Fresh produce can be a vehicle for the transmission of bacterial,
parasitic and viral pathogens capable of causing human illness and a
number of reports refer to raw vegetables harbouring potential focdborne
pathogens. Listeria monocytogenes, Saimonella and Escherichia coli have
been isolated from raw fruit and vegetables, which can become
contaminated while growing or during harvesting, postharvest handling, or
distribution. The incidence of foodbcrne outbreaks caused by contaminated
fresh fruit and vegetables has increased in recent years (Varela et al,
2007)

A range of treatments have been applied to extend the shelt life of
fresh-cut apples including use of natural browning inhibitors, salt and
chemical treatments, coating agents and reduced oxygen atmospheres
(Pérez-Gago et al., 2006) and antimicrobial reagents .

A key approach used to avoid browning and microbial contamination in
apples has been the use of reducing agents, often with the addition of
calcium chloride (CaCl2), in combination with packaging and low
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temperature storage. (Torfoe et al., 2007) observed moderate browning on
‘Goiden Delicious’ apple slices using ascorbic acid (AA, 0.5M with or
without sodium chloride) stored at 4 «C up to 14d. (Son et al., 2001) aiso
reported the effect of AA on browning of fresh-cut apples. Selected
combinations of treatments have been shown to be effective in the
prevention of browning of apple slices for up to eight weeks at 0.2 -C While
flesh browning may be minimised during extended storage, other
organoleptic factors such as texture and flavour may not be acceptable. An
understanding of the physiology behind such changes and the
development of mechanisms to prevent them is required to improve the
shelf life of fresh-cut products. (Encarna Aguayo, et al. 2010). The aim of
this study was to investigate the effect of minimal processing and
decontamination treatment on apple fruits to maintain its quality and
prolong shelf-life.

MATERIALS AND METHODS

This study was carried out in one successive seascon of 2009, on
{Anna) apple these fruits were harvested in the early morning from private
farm near El-Sadat city. Hand-harvest fresh fruits ( Anna) apple 100 Kg
with uniform size and color were selected and stored in a refrigerator for 6
hours at 4+17 C , RH 90% - 85% as precooling , then subdivided into
different 8 groups . One group was packed without washing or any
treatment and was considered as a control treatment. Another groups was
washing and immersed two times in cold tap water at 41] C for 15 minutes
and then left in one layer to drain in a refrigerator for 3-4 hours in order to
remove the excessive water .Having drained, and simply packed in high
density polyethylene this group consider the washing treatment .the
another six groups were treatment as washed and treated with Chiorine
solution (Calcium hypochlorite) concentration ( 50 ppm,100 ppm and150
ppm) .Others washed and treated with Lactic acid buffer system (LABS)
solution{food grade add to cool water in 40C and adjusted with sodium
hydroxide to pH 3to make 0.25% conc. solution,0.50% conc. solution and
1.00% conc. Solution). All dipping treatments were at 471 C for 4 minutes
and then left in one layer to drain in a refrigerator for 3-4 hours in order to
remove the excessive water .Having drained, the fruits were putting in fume
dishes( 1/4 K.G ) and packed by Low density polyethylene stretch ( LDPE )
. Then study the effect of these treatments on fruits quality during storage
at4’| C.
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Quality attributes evaluation:

1 .Sensory evaluation of color, taste and texture.

The Sensory evaluation was used to evaluate quality of the fruits . The end
of shelf-life was reached when the average value of the samples was
judged as an unacceptable for consumption by the sensory panel
Sensorial quality was evaluated by a10-member to score quality attributes
of fruits prior to the other tests. Samples were scored for overall visual
quality by using an interval hedonic scale, where the extremes and center
of the interval were represented as follows: zero dislike extremely, no
characteristic of the product, 5nither like nor dislike, limit of acceptance
from the consumer’s point of view, and 9 like extremely, very characteristic
of the product. The aftributes such as texture, taste and color were
evaluated. According to (Allende et al. , 2007).

2 .Microbiological analysis:

All untreated (control) and treated samples which sensorially accepted
were subjected to microbiological analyses during the storage time starting
at zero day at interval of storage time of apple fruits. Ten gram of fruits
were taken and mixed with 90 ml of sterile physiological saline (8.5 g
sodium chloride in 1 litter of distiled water). Several dilutions were
prepared to be used for counting total psychotrophic aerobic bacteria by
using plat count agar (PCA Oxoid C.M. 325) and incubated for 48 h at 37 :
C (Van der Steen ®t al., 2002), totil yeasts and molds by using Rose
Bengal Chloramphenicol agar (Oxoid C.M. 549) with supplement
Chloramphenico! antibiotic (Oxoid S.R. 78) and incubated for 48-72 h at
3071 C (Allende et al., 2007), total lactic acid bacteria by using MRS agar
medium (bio-life C.M. 361} and incubated for 48 h at 370 C (Allende et al.,
2007), total Enterobacteriaceae count by using Violet Red Bile Glucose
agar (VRBG Oxoid C.M. 485) and incubated for 24 h at 3701 C. (Van der
Steen et al., 2002). Microbial counts were expressed as log CFU/g sample.

3 .Chemical analysis: -
Determination of Total titratable acidity (TTA%) Titratable acidity as
malice acid for (Anna) apple, malice acid for (Florida) peach and tartaric
acid for (Flame seedless) grapes was determined according to the method
of (Spayd and Morris , 1981) as the following: fruits was cut into small
pieces and homogenized in a blender. Fruits (10 g) was diluted to 100 ml
with distilled water and then filtered. 10 ml of the extract were titrated with
0.1 NaOH in the presence of phenol phthaline as indicator.
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Determination of pH meter (model #59003-25, Chicago, USA)that had
Filtrate was assessed usinga pH 4 and 7 (A.O.A.C, 1995).

Determination of Total soluble solids (T.5.S.%) Three replicates from
each treatment were wrapped each in cheese cloth and squeezed with a-
hand press and one drop from collected juice was analyzed for
determination of total soluble solids(TSS%) using refractometer (ATAGO
N1 Brix 0-32%, made in jaban) (A.O.A.C 1995).Average of the three
reading was recorded. '

Determination of total sugars: A sample of 10 gram was extracted with
water in the. presence of calcium carbonate to prevent inversion. The
extraction was undertaken in water bath at 100 c for 30 min . the extract
clarified with lead acetate and finally deleaded by potassium oxalate prior
to completion to known volume (250 ml )in a volumetric flask. According to
the method of (Plummer, 1978). Total sugars were determined by phenol —
sulphoric acid method (A.O.A.C., 1995). In this method aqueous of
carbohydrates is pipette into a small tube. A blank of water also is
prepared. A solution of phenol is added and the contents are mixed.
Concentrated sulfuric acid is added rapidly to the tube and the contents are
mixed. The intense yellow — orange color result is measured at 490 nm with
a spectrophotometer (Model # 2380, Perking Elmer, England) and total
sugars present were calculated by comparison with standard curve.
Determination of ascorbic acid: Ascorbic acid was determined according
to (Ozden and Bayindirli, 2002). ascorbic acid was extracted from 10 grams
of fruit which blended with 1% oxalic acid and then completed to 100 ml in
a blender. The extract was filtered through filter paper. A volume of 5 ml
was titrated with 2, 8 dichlorophenol indophenols solution. The results were
calculated as mg ascorbic acid /100 g sample. A standard ascorbic acid
titrated with the dye as a blank.

4 .Statistical analysis:
Spilit plot design with three replications according to (Gomez and Gomez,
1984) using SAS(Statistical Analysis Systems) software Ver. 9.0, 2000.

RESULTS AND DISCUSSION
Sensory evaluation of color, taste and texture.

Color, taste and texture visual defects determined the sensorial shelf-
life. both microbiological and physiological processes will have an effect on
the quality evaluation of fruits such as color, taste and texture therefore
treatment with (C50), (C100), (C150), (L0.25%), (L0.50%) and (L1.00%)
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will affect positively on the color, taste and texture as it will reduce the
microbiological load on fruits. The changing of color, taste and texture
can be explained by faster rate of ripening processes due to a higher
respiration rate caused by the occurrence of more damaged spots on late —
season fruits. These damaged spots also provide more optimal conditions
for mouid growth. Color, taste and texture change during ripening of fruits is
associated with decreasing brightness and increasing redness intensity.
Color, taste and texture changes were affected by treatments and storage
time. Table (1) show the effect of all treatments on color, taste and texture
of apples stored at 4°C.

The data revealed that, the color, taste and texture of control sample was
acceptable at day 35 where its changed and become unacceptable at day
50 . Meanwhile color, taste and texture of washed two times with cold tap
water 471 C sample (W) was accepted up to day 95.That could be due to
washing process which reduced the contaminate material. As well as the
color, taste and texture of (C50), (C100) and (C150) samples was
prolonged the accepted period to 120 days. This may due to the effect of
Chiorine solution as antimicrobial agent which dramatically reduced the
microbial load. (L0.25%) and (L0.50%) sample was accepted to 95 days.
However the (L1.00%) sample was accepted just only to 80 Days. This
may due to the effect of lactic acid buffer system (LABS) solution 1.00%
conc. which fast rate of ripening process . These results are in good
agreement with data presented by (Walking-Ribeiro,.2010). .who stated
that, the color, taste and texture changes were affected by treatments and
storage time. At the same time the data represented a significant difference
between the means of the sampling dates in all stages in apples.
Meanwhile the data represented a significant difference between the
means of the all treatment in deferent stages of storage time.

Microbiological evaluation: total psychotropic aerobic bacteria,
Yeasts and molds, Lactic acid bacteria and Enterobactriaceae
bacteria.

Total bacterial count, total yeasts and molds count and total lactic acid
bacteria count of any food products is correlated directly with the sanitary
condition of processing, handing and storage conditions. Also the
assessment of Enterobacteriaceae commonly forms part of the
microbiological quality monitoring of food processed for safety, and their
presence in numbers of CFU exceeding carefully established levels is
traditionally related to hygiene and safety. Table (2) shows the changes in
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total psychotrophic aerobic bacteria count (TBC), total yeasts and molds
count (TYMC) , total lactic acid bacteria count (TLABC) and total
Enterobacteriaceae count (TEC) of all treatments on apples stored at 4°C .
The initial number of (TBC) was 2.37 Log 10 CFU/g and (TLABC) was
2.55 Log 10 CFU/g on fresh apples (day zero) .A reduction of 1.98, 1.26,
1.1, 1.2, 1.51, 1.47 and 1.26 Log 10 CFU/g (TBC) units and of 1.96, 1.21,
1.09, 1.08, 1.72, 168 and 1.67 Log .10 CFU/g Units were obtained by
treatment with (W) , (C50), (C100) , {C150) , (L0.25%) , (L0.50%) and
(L1.00%) respectively It seems that (T BC) and (TLABC) of apples were
sensitive to lactic acid buffer system and more sensitive to chlorine
solution and the apples witch washed two times with cold tap water 4. C
was effected too.
At day 35( end day) of the untreated sample the Log 10 CFU/g of (TBC)
and (TLABC) was 2.84 and 2.89 respectively, however, the end day of the
treatments of (W) , {C50), (C100) , (C150) , (L0.25%) , (LO.50%) and
(L1.00%) was 2.48, 1.85, 1.80, 1.87, 2.40, 2.53 and 2.51 Log 10 CFU/g for
the (TBC) respectively, it was 2.40, 1.81, 1.77, 1.79, 2.38, 2.57 and 2.56
Log 10 CFU/g for the (TLABC) respectively.
Such reduction would enhance safety of apples fruits .At day 35 in stage 1
Log 10 CFU/g of (TBC) and (TLABC) untreated was significantly lower (P <
0.05 ) than apples treated with (W) ,than apples treated with (C50), (C100)
and (C150) and than apples treated with (L0.25%) , (L0.50%) and (L1.00%)
. The Log 10 CFU/g of (TBC) and (TLABC) of treatment apples was not
significant on day 50 and day 65 In stage 2 or'the day 90 and 95 in stage 3
but it was significant with day 80 In stage 2 and between the day
105,115 and 120 in stage 4 aiso it was significant between treatment with
(C50), (C100) and (C150) in this stage .This can only be explained by that
different concentration have a different effect . It is clear that after 80, 95
and 120 days storage at 411 C the Log 10 CFU/g number of (TBC) and
(TLABC) of treatment apples with (L1.00%) , (L0.25%) ,(W) (L0.50%) ,
(C50), (C100) and (C150) respectively was still similar to the initial number
- That could be due to the antimicrobial activity of lactic acid buffer system
» chlorine solution and washed with cold watér at 40-C and synergistic
effect between treatments and packaging .in high density polyethylene.
This result in agreement with (Walking-Ribeiro,2010) who found this too.
There was no growth of Enterobacteriaceae and yeasts and molds were
detected for all samples , except for control and washing samples , the
developed of (TYMC) and (TEC) at day zero was 0.0 and 0.33 Log 10
CFU/g for control and washing samples respectively, the (TEC) was 1.46
and 0.77 Log 10 CFU/g and the (TYMC) was 1.08 and 0.0 Log 10 CFU/g
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for control and washing samples on day 35 respectively, however, the end
day of the treatments of (W) , (C50), (C100) , (C150) , (L0.25%) , (L0.50%})
and (L1.00%) was 1.57, 1.27, 1.29, 1.33, 0.33, 1.38 and 1.36 Log 10
CFU/g for the (TEC) respectively, it was 1.73, 1.42, 1.27, 1.26, 1.31, 1.31
and 1.46 Log 10 CFU/g for the (TYMC) respectively. These results are in
good agreement with data presented by (Gemma, 2010) who stated that
too. :

The growth of Enterobacteriaceae and yeasts and molds were clear in the
end day of any treatments At the same time the data represented a
significant difference between the means of the sampling dates in all
stages in apples. Meanwhile the data represented a significant difference
between the means of the all treatment in deferent stages in apples.

3.Chemical compaosition.
Chemical composition of fruits represented an important role on the quality

parameters and shelf-life of fresh fruits. Total soluble solids , totai sugars,
PH, titratable acidity, ascorbic acid were determined for all treated and
untreated samples of fruits during the storage period at 4C.
Total soluble solids.(T.S.S), Total titratable acidity and PH-vaiue.
Table (3) show the effect of all treatments on total soluble solids.(T.S.S),
total titratable acidity and PH-value of apples , stored at 4°C .The data
revealed that, the effect of all treatments on zero time was between 10.77%
to 10.70% for the total soluble solids.(T.S.8) , between 0.66% to 0.62% for
the total titratable acidity and between 3.7 t0-3.57 for PH-value-of apples.
The control sample was 13.63%,0.38% and 3.98 at day 35 for the total
soluble solids.(T.5.8), total titratable acidity and PH-value of apples where
its changed respectively. Meanwhile that changed on washing water
sample (W) to be 13.9%, 0.26% and 4.13 respectively up to day 95.That
couid be due to washing process which reduced the contaminate material.
As well as the total soluble solids.(T.5.8), total titratable acidity and PH-
value of (C50), (C100) and (C150) samples was prolonged the accepted
period to 120 days to be from 14.08%13.91% for total soluble
solids.(T.S.8), from 0.26% to 0.29% for total titratable acidity and from 4.27
to 4.28 for PH-value. This may due to the effect of chlorine solution as
antimicrobial agent which dramatically. reduced the microbial load.
(LO.50%) sample was accepted to 95 days and the total soluble
solids.(T.5.8), total titratable acidity and PH-value was 13.65%, 0.36% and
411 respectively . However the (L0.25%) and (L1.00%) sample was
accepted just only to 80 Days. This may due to the effect of lactic acid
buffer system (LABS) solution 1.00% conc. which fast rate of ripening
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process and low conc. (L0.25%) was not effect very will and the total
soluble solids (T.S.S), total titratable acidity and PH-value was 13.65%,
0.39% and 4.13 for (L1.00%) samples respectively and was 12.93%,
0.37% and 4.02 for (L0.25%) samples respectively. These results are in
good agreement with data presented by (Encarna Aguayo, ef al. 2070)
who stated that, total soluble solids.(T.S.S), total titratable aeidity and PH-
value changes were affected by treatments and storage time. At the same
time the data represented a significant difference between the means of the
sampling dates in all stages in apples. Meanwhile the data represented a
significant difference between the means of the all treatment in deferent
stages in apples.

Total sugars content and ascorbic acid content.

Table (4) show the effect of all treatments on. total sugars content and
ascorbic acid content which has been considered an important notional
component in fruits of apples stored at 4C .The data revealed that, the
effect of all treatments on zero time was between 5.38% to 5.64% for the
total sugars content and between 15.96 to 16.01 (mg/100g) for ascorbic
acid content of apples. The control sample was 7.75% and 15.65
(mg/100g) at day 35 where its changed for the total sugars content and
ascorbic acid content of apples respectively. Meanwhile that changed on
washing water sample (W) to 8.02% and 15.28 (mg/100g) respectively up
to day 95.That could be due to washing procéss which reduced the
contaminate material. As well as the total sugars content and ascorbic acid
content of (C50), (C100) and {C150) samples was prolonged the accepted
period to 120 days to be from 8.25% 108.33% for total sugars content and
from 15.01 t015.10 (mg/100g) for ascorbic acid content. This may due to
the effect of Chiorine solution as antimicrobial agent which dramatically
reduced the microbial load. (L0.50%) sample was accepted to 95 days.
total sugars content and ascorbic acid content was 8.00% and 15.12
(mg/100g) respectively. However the (L0.25%) and {L1.00%) sample was
accepted just only to 80 days and the total sugars content and ascorbic
acid content was 7.8% and 15.39 (mg/100g) for (L0.25%) tespectively.
and was 8.04% and 14.91 {mg/100g) for {L1.00%) respectively. This may
due to the effect of lactic acid buffer system (LABS) solution 1.00% conc.
which fast rate of ripening process and low conc. (L0.25%) was not effect
very will . These results are in good agreement with data presented by
(Gemma, 2010) who stated that, total sugars content and ascorbic acid
content changes were affected by treatments and storage time. At the
same time the data represented a significant difference between the means
of the sampling dates in all stages in apples. Meanwhile the data
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represented a significant difference between the means of the all treatment
in deferent stages in apples.

CONCLUSION

(Anna) apple fruits were harvested at its ripe stage then having
precooling then having washing and dipping treatment and packed by (
LDPE) then stored in a refrigerator at 4° C, RH (90%-85%) that was help
us to maintain quality and prolong shelf-life .And it could be recommended
that the best treatment was washing and treated with Chlorine solution
conc. 50 ppm then 100 ppm then 150 ppm then washing and treated with
{LABS) solution 0.50% conc.
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Table (1) Means of sensory score vakues of apple fruits as influenced by waghing with cold water, chlorine solution and lactlc acid buffer system during storage at 4* C.

- Stagel _Stage 2 Stage 3 Stage 4
Treatment storage time ™"y 15 35 Mean 80 55 80 Mean o 95 Mean 105 1t5 120 Mean
Taste 8.41 175 5.92 736 ¢ n.d n.d n.d n.d n.d nd n.d nd n.d nd nod
Controt  Color B.78 8.46 7.18 gidc nd nd nd n.d n.d n.d n.d nd nd nd n.g
Texture 8.66 8.06 6.18 783e nd nd nd n.d n.d n.d n.¢ nd n.d nd nd
Taste B.G3 8.73 81 84Ba 7.83 6.95 6.18 8331 557 5.27  542d n.d nd n.g n.d
Washing Color 894 845 5.89 BE3a 8..51 8.25 7.89 B24b 7.69 7.8 760d n.d n.d nd nd
Taxturs B.74 8.6 8.5 8.63 abe 8.42 8.08 7.3 783a 6.63 557 6.f0c nd n.d nd nd
Taste 846 8.7 B8.24 848 a 7.8 7.47 7.05 744 b 6.54 5.5 £.52b 6.84 6.24 5.86 6218
Cso Color B.83 8. 8.56 8.70b 8.44 a.18 8.18 8.27b 8.01 7.88 198h 7.65 147 7.36 749h
Texture 8.86 B.7 8.52 §.69 ab an 7.89 1.88 7982 6.8 668 6.74b 6.64 6.33 6.2 8.39 b
Taste .39 8.74 8.51 255a ?.“ 7.43 743 749 b 6.89 653 6.71a 639 8.23 582 $15b
C108  Color 8.85 8.78 871 8.78 ab 867 8.59 B4 856 a 814 7497 .06 189 78 14 T.83a
Taxture 3.91 8.78 8.62 8.77a 8.3 7.93 .M 798 a T1.42 ™ 727a 673 4.54 837 8.65a
Taste 8.17 8.78 8.68 8542 8.27 783 128 7.72a a.77 848 681b 5.95 566 528 583c
c150 Color 8.8 8.75 8.68 876 b 842 821 B.12 8.25b 8 T8 793b .77 149 1.8 7.54b
Texture 8.82 8.72 8.65 3.73a 8.156 7.82 T.59 786a 748 6.72 694 b .43 6.26 6.16 628¢c
Taste .52 8.7 8.3 8.51a .77 715 §.48 143d n.d nd n.d nd nd n.d nd
L.0.25% Color 8.8% a.7% a.64 8.76 sb 5.48 8. T.84 8.18b nd nd nd nd nd nd nd
Texture 8.83 8.54 8.19 852¢ .73 714 B.45 7Mbb nd nd nd n.d nd nd nd
Taste 344 8.72 851 84%8a 812 73 448 730¢c 4.08 584 595c n.d n.d n.d nd
L0.50% Color B.B4 8.79 8.88 8.78ab B8 8.33 r.87 8.27b k& T4 T65¢ nd nd n.d nd
Texturs B.81 8.61 8.18 8.53 be 7.74 712 B.45 7.40b 583 563 573d nd n.d nd nd
Taste 834 2.4 785 844b B84 835 571 6.33f nd d nd nd nd nd nd
L10% Color B.82 amn 8.52 883 b 7.02 8.82 8.59 8.78¢ nd nd nd nd nd nd nd
Taxture B.74 8.22 7.58 818 d 7.03 67 s.48 640 c nd nd n4d nd nd nd nd
Taste 8422 866a T.992 T80a TIBEL BS81c¢ €374 612b 629a ¢&04b 5S65c
Mezns  Color 834a 873 b 8d5c 8440 808 7T0c 914 17D 777a  182b 7.3T¢c
Texture 878a 853b 808¢c 79538 7§b 685¢ B.77a 634Db §80s 6.38h 6.24c
Tasts 0.24 011 0.09 o.08
LSD (ab) Color 041 014 4.02 0.08
Texture 0.18 015 0.26° 0.03

Values with the same lettars in the same horlzontal row or vertical column are not significantty different { P < 0.05).

n.d = not determined because of spoilage.

(Caontrot) = Selected snd simply packed in high density palyethylene

{Washing) = Washed two Himes with told tap waser 4 C and simply packed ir high derrs:ty potyethylene

(€51 = Washed and treated with Chlorine selution tonc. 50 ppm and simply packed in high density polyethylene

{C100) = Washed and treated with Chlorine solution conc, 108 ppin &nd simply packed in high density polyethylene

(C150) = Washed and ireated with Chiorine solution conc, 150 ppm and simply packed in high density polyethylene

{L0.25%) = Washed and treated with Lactic acid buffer system (LABS) solution ¢.35% conc, and simply packed in high densify polycthylene
{L0.50%) = Washed and treated with Lactic acid buffer system (LABS) solution 0,50% conc. and simply packed in high density polyethylene
{L1.00%) = Washed and trealed with Lactic acid buffer system (LABS) solution 1.08% conc. and simiply packed in high density polycthylene
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v chiarn ojution and iactic acid buffer on tota] count of py:

Table (2} ENfects of hing with cold wa

Trantmant  storege time —. o —.. Stgel . . Htages
runtrnan storuge time 5 £y I Measn Muan 108 EET 3o Mear
PCA 237 2.63 284 262a nd nd g nd md
Enferc 033 0.43 146 0t45a LE ] nd h.d nd nd
Control LAB 2.58 283 280 Tim nd X n.d ne nd
vam s ] 1.08 0Jes nd o md nd nd
PCA 158 151 148 1918 2.08 2.1 128 2i4c 226 248 4Tp nd nd na na
Entsro 631 .33 o177 t40 2 0.82 Iy 0.92 04T b 1,66 .57 1448 nd nad nad nad
Washing LAR 108 tre 1.88 188¢ 197 .08 218 2064 238 14 233h nd nd nd nd
YaM [] L] [] ooe [} 102 133 4T h 181 1rz t82a nd nd nd nd
RrCA 1.2¢ L& 1.7 124w 141 1.0 1.84 14449 158 180 ¢ 148 e 188 17T
Enters '3 [} ° wohb [ L] L} o0e [ ope 1 124 37
o LAR LK 1] 103 124 18T 11 127 148 1380 16 16s . 17 141 1T0 s
Yam [] e (] 0oL L] [ [ e0e [ LXFY o8s 1.19 142 1iba
PCA 11 1.9 128 115e 144 1.41 184 148 d 1.58 1.81 88 188 178 14 1786
Entera ° o [ [ 21 [] [] L} 2%c 3 ° 0.0¢c 1 12 2% 197 h
c100 LAR 1.00 102 121 1t0g inm 124 142 1311 1.4 148 tE2d 158 1.4 77 158 b
Yam ] (] ] 006 o L] poc (] (] one [ 1t a7 orel
PCa 1.z 1 1.1 11T e 147 142 1.8 AT A 1.68 183 181c 1.7 1.¥7 147 178 a
Entero (] (] ® 00k ° L) [] 00 ] 057 033 h 113 1.8 133 1248
cten LAB 108 1 121 1.08g 125 123 138 1img 144 184 149 1.87 1.8 179 158 B
Yam [ (] ) 00b ° a (] poe 0 (] L2 0 1.08 28 LT
PCA .81 1.8% 2 1.rec 207 1.1e 2.4 224b n4d nd nd nd nad nd nd
Entnro [] (] [ oAb ° o 33 gAle nad e Y] ne ne nd LY
Loass LAR 172 148 203 ta1d 298 224 258 b 13 na nd nd net e nd et
Yam [ ] [ [EXY L} t.12 [ET] 081 b nad nd ad nd nd nd nd
FGA 147 1.82 183 187 dc 204 243 237 248¢ z.4% 283 nd nd nd nd
Entero ] [] L) 00b 1.2 132 137 138e 142 1.38 nd nd nd nd
L O.60% LAB 1.8 147 197 I e 207 2 238 e 248 2.0 ad nad nd nd
&M L] [ o o b o 4 L] v0a 114 13 nd nd nd nd
PCA 14 142 202 1574 232 2. 2.8 23T e naA na nd nd hadl et na
Entaro [] L] o a0s [} 0.82 1M (X 3 nd nd nad nd nd nd ne
L1a% LAR 187 184 a7 080 218 224 1.5 zaza nd nd nad nd nd nd nd
YAM [ [ [ oo b [] 134 148 [X Y} wd nd nad nd nd nd nd
PCA 18206 148 b 184 1010 157 b 2018 1Ma 187 a 1Mc 1760 186
Entarc 00834  OONa 0.38a 2300 0.43 sk eifa ¢00n 0.72a 1040 122b 1304
Moans LAR 142h 1.6 ¢ 12 14« 1781 1Ma 18 b 18 a 188 ¢ 108 1.7%2
Yam 00b o0 fi3a LET L2 Y [ X ¥ LE-] [ 1Y 08 e 143 1320
PCA [X1] (X5 0.08 .01
. Entera o.28 b.38 L] 0.0z
180 (ab) LAR 041 0.02 002 a.01
Yam .28 0.24 [ ] .02

Valtuss with the saivie lettars In the same horlzontal row or vertical columm are not significantly diffarent { P 5 0.05),

{PCA) = total count of peychotropk: asrpbic bacteria, { Entern) = lotal count of Enterobactriscass, {LAB} total count of lactic acid bocteria ,[Y&M) = total count of yeasts and molds wnd [n.d j» not detormined

(Control) = Selectsd anil slmply packed in high density polycihyleae

{Waihing) = Washyd twy times wiih vold tap mafer 4 C and slmply packed in kigh denylly polycthytone

(£40) = Wishedt and irvuted with Chlorine indutiun  cone. 50 ppra and rimply packed in high denaity yotyeshylene

(C190) = Warhed and treaivd with Chiorine sobation  conc. 100 ppms avd sinaply packed In high denaty polyethylene

{C130) m Waahedt and drewtcd #ith Chiutioe wiution conc, 130 ppime Al aloaply packed i high density pelyctbylone

(L0.25%) = Washed andl szented wich Lactle actd buffer system (LABS) vohutihon 0.25% cunc. antd slmply packed in high dowity polyemyione
(L0504 = Wushd mnd treated with Lactic acid hufir rystem (LABS) rniutiun 0.50% vone. and sitgply pached It hlgh deasity polyethylone
{LELIO%) = Washed anid trested whh Lactle ncid buffer aysiem (LABS) rolilian 1.00% corve. and sitply pucheed in kigh ity palyethyione
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Table { 3} Erf-cts of washing with cold water, chlorine sciution and lactic acid buffer syster on % of totzl soluble solids (% T55),% titratable acidity (as malice acid} and

g Stage 1 Stage 2 Stage 3 Stage 4
T time -0 15 35 Mean 50 &5 50 Mean 90 85 Mean 108 115 129 Mean
T5S. 10.77 1218 13.83 1219 a n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Controf  Acidity 4.823 0.523 0.383 o.Bod n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d nd
PH 3.64 3.94 437 383a n.d nd nd no n.d n.d n.d n.d nd n.d nd
TSS. 10,73 11.03 1138 11.05b 11.85 1245 297 1242b 1368 13.8 13.79%9a nd nd nd n.d
Washing Acldity 0633 0.686 0.4% 0.563¢c D427 0393 0.34 0387 d 0.29 0263 0.277¢ n.d nd n.d nd
PH 357 ATt 373 .89p 385 29 EX: 13 391c 412 413 4.12a n.d n.d nd nd
TSS. 10.78 1.47 1148 11940 41,92 12,39 1288 1239bc 1345 1373 £3.50b 1381 14.13 1431 14.08 2b
C50 Acidity 0.656 0.613 0.57¢ 0.616ab  0.487 0.427 0.376 0430bc 0.353 0.347 035 b 8,22 0.28 0.28 0.28Ta
PH 383 a7 ATE 8L 38 L84 392 l8ed 4 4.07 403b 4.22 4.26 4,28 426
TS8. 1&..5 11.08 11.51 11,080 175 12.03 1261  12.08d  13.08 1324  1316c 136 13.95 1429 138 b
€100 Acidity 0.841 0.613 0568 O0.804abc 0.513 0423 0357 043 bc 036 0323 037h 0.303 0.27¢ 0257 0.27%a
PH 387 M Aar7 AT2b a6 .84 3.92 386d L3 4.07 4040 417 4 427 422»
TS, 10.73 "2 1483 1t16b 11,87 1238 1281 1230 be 1342 1984 1383bp  1AM2 14.16 1442 14092
C180  Acidity er o.a2 0508  O818a .87 0.483 0.41 0.488 a .35 0,32 03366 0.28 A28 0.23 0.257 b
PH T 3.8 .82 3.73b .83 87 393 388 cd .97 4 398 b 412 4.28 4.27 4228
TSS. 10.72 14 1142 11.08b 1178 12.4 1283 12.35bc nd ‘ nd nd n.d nd nd nd
LO28% Acidity 0.433 0.58 o8 0.584c  0.483 o0t 0,287 0.412¢d nd nd nd nd nd nd nd
PH ez 376 3.83 AMp .88 288 4,02 398 b nd nd nd nd nd nd nd
. I . -
T8S. 15.7 11.08 134 11036 1.4 1227 1283 1226c¢ 1348 1385 1356b nd ne nd nd
LOo.50% Acidity [ E L] 0,803 0548 - 0538 apc 0.5 0.453 0413 045620 039 0,38 0377w nd nd nd nd
PH 388 378 £l LT4Db 3.0% 388 403 397b 409 4.1 4102 n.d nd nd nd
T5S. 10.76 14.3 -12.03 1.6 1257 13.01 1985 13.07a nd nd nd n.d nd nd nd
L1.0% Acldity 0,888 0826 0.573 0.81%a D543 a.503 393 0487w nd nd nd nd n.d nd nd
PH EX a7 .47 3760 392 4.04 413 403a nd nd nd nd nd nd nd
TS8. 1037 127 1179 11.83c 124tb 1298a 1342b 13832 1388¢  14.08b 14343
Mazn  Acidity cs4a 0580 083c 05028 OAML  0Mg 0,M7a 0I2B 0¥1a 0.27T2b 0.249¢
PH dMe 3TTE M d%c 3902b 408 404b 4082 417h  424a 42T a
TSS. 08T 0.13 . 91 617
LD (a*b) Acidity 0.08 002 &.02 0.0
£H 0.18 9.04 0.08 0.08

Values with the thn in the sama harizontal row or vartical column are not ilgnlﬂcnnﬂy differsnt | F £ 0.08).
TSS. = % total soluble sollds , Acidity = % titmtable acidity (28 malice acld) , pH = pH vatus and (n.d} = not determined bacause of spollage.

(Control) = Selected mdﬂnplyynclnﬂlnhilhlmﬂypnlymﬂme
(Washing) = Washed two tined with cold tag water 4 C and simply packed tn kigh density polyed:ylene
{C50) = Washed #nd treated with Chlorine golution rconc, 50 ppm and simply packed in high densify polyethylene

{C108) = Washed and treated with Chlorine solotion ¢one. 100 ppm and simaply packed in high density polyethylene
(€150) = Washed and treated with Chlorine solutlon  conc. 150 ppis and shiaply packed In high density polyethylene
(L0.25%) = Washed and treated with Lactic scid buffer system (LABS) solution 0.25% eonc. and simply packed in high density polyethyless
{L0.50%} = Washed and treated with Lactic acid buffer system (LABS) solution 0.50% canc. and simply packed in high density polyethylene
{L1.00%} = Washed and trented with Lactic acid buffer system (LABS} soletion 1.00% conc. and simply packed in high density polyethylene
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Tabie {4}, Effects of washing with cold water,chiorine solution and lactic acid buMter system eq total sugars conient % and escorbic acid content V.G {mg/ 10 g) in appie fruits stored at 4° C.

-, . storage Stage 4 Stage 2 Stage 3 Staged
tine 0 18 E ] Muan [2] % 30 Mexn N % Mean 408 b 10 Maan
Control |- UGAT i LE] 178 458 nd nd nd nd nd nd nd nd nd nd nd
Ve LY ] 1684 15.85 15848 nd nd nd nd nd nd nd nd nd nd nd
Washing T. sugar 113 8149 639 $05b 3 T4 788 T38b T8 .02 1502 nd nd nd nd
ve b1 ] 1585 L1588 - 1M ab 158 1548 18321 16452 1433 1528 18302 nd nd nd nd
TR A 552 &2 [ 1] 7 18 Y 788 788 7952 802 a (¥ 113k
¥e 15.9% 1585 © 1683 15.56 1553 1548 1852a L= ] - 18.28 16308 152 1511 W pLA F]
L100 T. sugar (2] (S]] L& 1] (£ 1 &7 7.08 T8 T.Hd 1487 T THb : 7 .3 ] L l [ RN
ve 1% 183 16.42 1840 ab 1651 15.64 1546 15.82¢ 183 152 1527k 1421 184 4.9 15102
cik T. sugar L34 425 42 Wb +£n . 1.1 T2 ced 798 ] 1881 218 .2 K 833 24
Ve 1608 167 1862 18.50 ab 1558 1851 1542 t581a 1517 1543 1616¢ 161 14.59 1.4 1M
L0.25% T. sugar .58 [ &) 635 806> .7 1.8 T8 730 be rd nd nd nd nd nd nd
v.e 1597 17 1584 15800 15.57 15.52 1599 18492 nd nd nd nd nd n.d nd
Ligex Twmar [T R ¥ €47 e T .28 775 T25bed  TM ] 7972 nd nd nd nd
v.c 1558 1582 1568 1681 st 165 1651 154 15508 15.18 1808 16124 nd nd ne nd
T L % T. sugar 567 426 5 [ 810 ] T4 .1 504 T84 u nd nd nd nd nd nd nd
Ve 157 15405 1685 15428k 1585 1518 1491 1800 nd nd nd nd nd nd ad
Means T. auger . j 111 s24b (2] e | TMb EAL]] rT80b 785 S0dc 3150 1.8a
ve 1880 15820 15.83c 1 15.50 2 16.34b 16.26a 152086 18122 1667 W¥c
T. sugar L4 44 nos 0.0k
Lot ve o4 018 002 0.6

mmﬂnumuhmMMMmMmunMummndeM[Fsou]
Taugar = Total sugar , V.C = Vitamin G sscortic ackd content img/ 100 g) and (n.d) = net determined b of
{Comtral) = Selocted wné simply packed in high demity pelyethylene

(Washing) = Washed twe timey with cold tep water 4 C sl simply packed in high demaity polyethylons
(C%0)=Washed and irexted with Chisrine slntisn conc. 30 ppm and simply packed b high deity palyetiviene

(CE08) = Washed and freated with Chlarinesalution cent. 100 ppm amd shuply packed ks high denaity potyetiyiens
(C150) = Waahed and teanted with Chisrius salutien conc. 150 ppoy and dmply packed 1o high density polyethylene
(LO25%) = Washed and treated with Lactie acld buffer systom (LABS) solutian 0.25% conc. snd simply packed in high density polyethyleae
(LO.S0%) = Washed and treated with Lactic scid buffer system (LARS) solution 0.50% cone. and simply packed in high density polyethylene
{L1.00%} = Waaked and treated with Lactic acid buffer syrtem (LABS) rolution 1.00% canc. and ximply packed in high density polyethylene

(eyseq eqes By OB ) 'say MY "APY [



1. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

R AD adlal
Bagall o Bliall ool A1) ae pUE) i Ao Ay jalt cilalead il
" Agaluall 538 Al

Lual) @ijéﬁﬂﬁswjﬂmdﬂséMMJM#ﬁﬁba
a-!a
Igpuka daats (130 Ll ded sl Ags — ade ! ?_,l:;r‘...é

& Cus (ANna W) goead Al ld e 2009 ange Dl Ll ol oda NG

25 Sl 49C 51 a o Aadly Ll iy a3 5 KU pluall (8 il JLH 3 a0 slnsl
L a5 o JaisH Aie el 49C e 3 slay Sl pasts claall oyl o
5> 100 5 ol (3 e32 50) 385 i Jsbaa + 490 ajele s W) Cbiaal
omen e plile Jslae + 49C 3 eldly ke 5 (Oplad (Fedn 150 5 pld
49C 2l elalls Lhut solel o3 g a0 due 5 ( %1.00 5 %0.50 5 %0.25 )il 3 o oyl
bl e paldill clelu 3 ad 2D i) e Basl g kS Ll 38 o5 adll 2ny 5 Lo
LFEY A A p e Al L tehin  old) el Leily ol (e Gl L Lled 5 LS
Jee 5 ppielie i e 490 DMl WAL 5 Aueal JLal e Sla Jee 5 4%Cre
psychotropic aerobic sl imdll LA a0 Gk oo o9 Sall Jeall ciluld
o=das LK e ¢ Enterobactriaceae LS x5 bkl o pleall e 5 bacteria
Lisdl 33 Jola 50l 5 pinal) olgil 58 2 jaad ol gl g aadad) 5 gl s apil Jao 3y Y
5 AU ALLE ol gall (e S G Ll (g sinall Al Sl Ll Jae o g dga (s0e e
opalid e ol ginae y AN Ol S e LAY (s gina g PH 5 (il Gaetal 5 508e 1 dis gasll
) 5 sieme g Jakall 5B sk oy Basal Sy e CDlabeal Juadl o il ekt 65
e 100 5 otal (e 3o BO) il do 5 Al 400 3 iy Cp ) s8H Jgbaay Alaladll 8
3¢ %0.50 38 s sV adal alasall J glaally Aabaall & (G adalt 362 150 5 () elaldt
s psychotropic aerobic bacteria sl dmall Y jSH e K 2l ) adliall < jedal Lo gac

Vol. 16 (4), 2011 750



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

apadl 8 oSh, LY mela U < 5 Enterobactriaceae  Ls: 5 cljpladll 5 ileadl
el s sine g PH 5 353 Adeall o gall o NS B2L 5 ¢ Gl b b s e g o el
Sl e ol S 00 el sl s Jsk e s sl A S
Oa WLl (g gima s il Caedal o Adll ol pemill Jal e e (A 5 A paSenisl
Basadl 5 L83 Bl e lebaall d Sane g ¢ ( Sl Gomala€ 5 ju8e | A geadl 5 o Jpalid

i 5 Wiga o Jaliadl o ( Byl 5 5 ) LN (3458 0 saly 51 Codd 28 Al 5 5yl

Vol. 16 (4),2011 751



I. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Vol. 16 (4), 2011 752





