RESULTS AND OISCUSSION

The present study was conducted to highlight the exploita-
tion of apple and pear fruits, which are not processed commer-
cially in Egypt, as well @S some new varieties of green beans,
which are not used in dehydration industry in Egypt for in the
Preparation of various dehydrated products from}fhé§é fruits

and vegetables,

Data obtained throughout the course of the present inves-
tigation are presented and discussed under six- sub-headings as

follows :

Part I: Dehydration of apple and pears fruits:

1. The establishment of dehydratien parameters for processing

apple and pears into dry products.

2. Effect of the selected dehydration conditions on characteris-

tics of processed apple and pear dry products .

3. Effect of Storage conditions on quality of dehydrated apple

end pears,

Part _II: Dehydration of green beans:

1. The establishment of optimum parameters for processing green

beans into dehydrated products .,

2. Effect of the selected dehydration conditions on characteris-

tics of processed green beans,
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Part I: Dehydration of apple and pears fruits:

4.1. The establishment of dehydration parameters for processing

apple and pears into dry products :

4.1.1. Selection of optimum pre-drying treatment for apples

and pears :

The pre-drying treatments included the application of some

blanching and soaking treatments for the purpose of comparing
their efficiency in stopping or decreasing the colour changes
in the peeled sliced fruits until the completion of steps lead-
ing to their dehydration, The effect of soaking or blanching
treatment was investigated before and after dehydration. with
~all soaking and/or blanching treatments, the dehydration condi-
tions remained constant (drying at 60°C for 20 hrs in air-

circulated oven).

—-———-.—————-——-—-——-———_——.—_-——q——-—.—-_—

Preliminary experiments included the application of some
‘blanching treatments using different blanching solutions composed
of separate or combined solutes at different concentrations
applied to fruits at differert temperatures (80-100°C) and
for variable periods of time (up to 3 min). All blanched

samples were dehydrated at g0°C in air-circulated oven for 20 hrs,

then tested visually for the degree of coloration.

All blanching treatments did not show satisfactory results
from the standpoint of colour of dehydrated-blanched

fruit pieces (Tables 7 and 8 ) .. Although some solutes were
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found effective in maintaining or enhancing the colour when
used as ingredients of a preliminary dipping treatment at
room temperature, they did not show any significant influence
upon their use as solutes for blanching treatment, possibly

because of the high temperature of blanching.

With most of the tested blanching sclutes, dehydrated
fruits previously blanched at B80°C were found comparable to

their control samples from the standpoint of colour.

Many workers have tried blanching treatment prior to
dehydration with combination of various dipping solutions.
Lazar et al, (1963) investigated the effect of steam-blanching
(200-212°F for 1.5 to 6 min} of apples and pears after a partial
dehydration of these fruits and then completion of dehydration
to the desired moisture level. In addition to producing
superior dehydrated product, they stated that their method

reduced product losses.

Moreover, because of the veéry active enzyme system,
especially in apples, Bolin and Steele (1987) stated that it is
possible that some enzyme activity would remain in apple even
after blanching (steam-blaﬁching for 1.5 min), and they
suggested many non-sulfite compounds as dipping solution after
blanching for 2-4 minutes to inhibit such activity and to keep

the colourn

In contrast to the findings of the aforementioned workers ,
blanched-dehydrated fruit slices prepared from cultivars grown
in Egypt were not superior to other tested treatments from the

standpoint ofcolour of final dehydrated product.,
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4.1.1.2. Selection of optimal soaking treatment for main-

taining colourof fruit products:

Soaking treatments included the application of different
dipping solutions cdmposed of various solutes at different
concentrations, either separately or in combination with
others (Tables 7.,8,9and 10) for variable periods of time (2-20
min} at room temperature. The effect of soaking treatment

was investigated before and after dehydration step.

A, Effect of soaking treatments on colour of peeled sliced

fruits (before dehydration):

After applying the designated soaking treatments, visual
estimation of the soaked peeled fruit pieces (flesh) revealed
that using solution of 1% citric acid =+ 0.5% NaCl for
5 min of dipping gave the best result from the standpoint of
stability of colour (Tables @ and 1°Lkhwever,increasing dipping
period more than 10-min showed some degreé of colour changes.
The substitution of &501 by CaCl, in the citric acid solution
did not improvecolour. Solution of N323205 showed comparable
results, however,increasing concentration of Na S50 up to
0.4% (but not more) improved colour especially when soaking
period increased to 10 min for apples and 15 min for pears,
The addition of CaCl2 to either Na,$,0. or citric acid did not

27275

improve flesh colourto a significant degree. With Na28205

solution, increasing soaking period up to 20 min showed
certain degrees of colouration except in case of 0.5% N328205
solution, where colourof soaked flesh remained unchanged by

increasing the dipping period.
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Table (9): Preliminary study on the effect of soaking pretreatment on
colour of apples (before dehydration)l.

Change incolour of Eeeled sliced fruit .
(flesh) -

Soaking solution and its Period of soaking

concentration

2 min 3 min 5 min 10 min 18 min 20 min
Citric acid (l%) + NacCl 4+ 44 .__+2 ++2 +++2 RIS
(0.5% sol.)
Citric acid (1%) + 06012 e+ PR ++4 s batrral FURP
(0.05% sol.)
N823205 (0.1%) - - 4+ +++ Fhtt E
N325205 (0.2%) - - R b rFE+ A E
N328205 ({0.3%) - - 4+ S R T T T T T praraa
N323205 (0.4%) - - +++ ++ 4+ 4
N325205 (0.5%) - - 4+ 4 +4+ +44
N628205 (O.4%)+CaCl2 - - A T +++
(0.5% sol.)
Sporix (0,05% sol.) 4+ A+ - - - -

l. Detection was carried out using visual estimation, data represent
average of three trials.

2. +, Golden yellow; ++, Light yellow; +++, Faint brown; +ss+, Light
brown; +++++, Dark brown,

Table(¢Q): Preliminary study on the effect of goaking pretreatment on
colour of, pears (before dehydration)l,

, Change incolour of péeled sliced fruit
Soaking solution and its {(flesh)

COncentration2 Period of soaking

2 min 3 min S5 min 10 min 15 min 20 min

Citric acid (1%) + NacCl ++42 +42 +2 +4+ +5+42  bea
(0.5% sol,)

Citric acid (1%) + CaCl, ++++ 44+ +a+ ++4 ++++ o E e+
{0.05% sol.)

N32$205 (0.1%) - - 4+ +++4 +H++ FHE++
N625205 (0.2%) - - +++ +++  FEbr b4+
N325205 (0.3) - - 4 ++4 FEEr b4
Nazszos (O'%) - - +++ +++ ++ +++
Na28205 (0.5%) - - 4+ FRFe 4+ +4++
Nazszos (0-5¥)+CaClg - - ++4 +44 +++ +++
{0.5% sol.)

Sporix (0.05% sol.) . . + 4 4+ - - - -

1. Detection was carried out using visual estimation, data represents
average of three trials,

2. +, Golden yellow; ++, Light yellow; +++, Faint brown: ++++, Light
brown; +++++, Dark brown.
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B. Effect of soaking treatments oncolour of dehydrated

peeled fruits:

Preliminary experiments were performed using various
dipping‘treatments at room temperature prior to dehydration
of peeled sliced fruits |Tables ¢ and l0)Another experimeﬁt was
conducted to study the effect of using 0.05% Sporix, 1% citric
acid and 0.,5% NaCl and 1% citric acid + 0.05% CaCl2 solution
as soaking treatments for peeled sliced fruits on colour of
dehydrated material (dried at 60°C for 20 hrs). Results
(Tables 7 and & ) demonstrated‘that these treatments were un-
satisfactory from the standpoint of colour of dry material
compared to their corresponding dehydrated control samples,
previously soaked only in water. However, with both apple
and pears, increasing soaking period to only 3 min using 1%
citric acid and 0.5% NaCl improved colour of dehydrated fruit
material compared to their corresponding control water treat-

ments.

In view of the obtained results that some soaking
solutions were found effective in maintaining thecolour of
peeled sliced fruits (flesh) prior to dehydration (Tables Yand 10)
another experiment was conducted to study the effect of the-most
promissing dipping sclutions on enhancingcalour of dehydrated
fruitsuch soaking treatments were composed mainly of either
Na28205 (graded concentration) or 1% citric acid + 0.5% NaCl
solution and applied at room temperature for different soaking
intervals between 5 to 20 min (Table 13). Dipping in 1%
citric acid + O0.5% NaCl solution did not produce good colour

with both dehydrated fruite despite of the superiority of
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such soaking solution to other treatments (including Na ,S,0;

solutions) in maintaining :colour of peeled fruit slices
before dehydration (Tables 9 and 1§).0n the other hand.solutions

of Na O.{alone) were found more effective than Na,.S.0

2°2% 2520
combined with CaCl, solution in producing bettercolour for
dehydrated material, with all soaking period tested., Meanwhile,
increasing concentration of Nazs205 up to 0.4% (but not more)
in soaking solution, especially with soaking intervals of 10
and 15 min, seemed to improvecolour, 1In general, increasing
soaking period more than 15 min did not improve colour of

dehydrated material . A soaking solution of 0.4% Na t

28205 a
room temperature applied for 10 and 15 min for peeled sliced
apple and pears, respectively, induced the best colour in

dehydrated materials,

In agreement with results of the present study, Lazar et al.
(1963) indicated that dipping apples and pears pieces in 1%
sodium bisulfite or 1% sodium bisulfite plus 0.5% citric acid
for 5-7.5 min and 0.5% sodium chloride plus 1% citric acid
prevented surface darkening during the initial drying. In
addition, Bolin and Steel (1987) indicated that a dipping
solution of CaCl2 for 4 min before drying apple at'32'C
produced lower rate of darkening in dehydrated products,

especially with the use of 0.5% CaCl, dip solution.

In contrast, results of the present study showed that Sovaking
apples and pears in 0,85% Sporix,an acidic polyphosphate which
was described as having a three dimensional net work structure,

before dehydration at different periods of time gave the




-159-

worest results from the point of colour changes occurred in
dehydrated materials tested. Sporix has been reported

(Sapers et al. 1989) to inhibit enzymatic browning 1in fruits
and vegetables and fhe browning inhibition induced by Spoarix
combinations was attributed to twoO effects: a greatly extended
lag time compared to that obtained with the individual inhibi-
tors, as seen in juice, and a reduced rate of browning once

the lag time has been exceeded.

4.1.2.Selection of optimum dehydration conditions of

apples and pears:

4.1.2.1.Sun-drying of apple fruits:

In view of the simplicity of the sun drying, experiment
was cdnducted to test the suitability of two cultivars of
apples grown in Egypt. namely Baladi and Anna, to sun-drying.
Peeled sliced apples were dried for a period of 7 days for
Baladi and 2 days for Anna cultivar depending on time and
temperature of dehydration rather than the variety of apples.

However, organoleptic evaluation of sun_dried products (Table 12,

Fig. 1) indicated that they had lower scores than those which
were artificially dehydrated and that scores for Anna variety
were higher than those for Baladi (Tables1l2 vs, 14). Application

of dipping treatment of O.4% Na25205 solution for peeled

slices before drying did not improve the organoleptic scores.
It seemed thatsun;driadapples (with or without dipping treat-
ments) did not give satisfactory results from the standpoint

~ of organoleptic properties (samples No. 13, 14, 15 ',Fig 1)
compared to the artificially dehydrated samples (Samples No.

1-12 and 16-32, Table 14 and Fig. 1).
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Fig. (1): External appearance of the dehydrated and rehydrated

s‘ d . d . .
ggg%iaiggpi%mtagiee lut{lder the experimental conditions
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4.1.2.2. _Artificial dehydration of apple and pears:

After the selection of optimum.soaking treatment for
peeled sliced apple and pears from the standpoint of produc-
ing less colour changes in dehydrated fruits, the optimum
conditions for dehydrétion temperature and duration of the
dehydration period were investigated, Four degrees of
dehydration (50, 60, 70 and 80°C) were compared upon the
application of three different drying intervals (10, 15 and

20 hrs), while the soaking pretreatment was constant (0.4%

N328205 for 10 min with apple and 15 min with pears) .

Increasing temperature of dehydration than 70°C
influenced colour of both dehydrated fruits with all the
drying periods tested except in case of using 80°C for 10 hrs,
Increasing period of dehydration influenced colour only upon

using higher dehydration temperatures of 75 and 80°C, (Table 13) .

—-——————————-————-—»—————.—.-—.—_.———_—-—-—

Overall evaluation of most of the dehydration trials
performed throughout the presert study from the point of
organoleptic properties was carried out with the aid of trained
judges. Scores were given for colour, texture and flavour to
make the final score out of 100 for about 32 samples of apples

(Table 14) and 19 samples of pears (Table 15),

A combination of predrying treatments and dehydration
conditions were applied to compare the organcleptic proper-
ties of dehydrated fruit products, Dipping solutions used

. h . _
prior to dehydration were 0.1-0.5% NaZSzos (1% citric acid +




Table (13): Effect of dehydration conditions (temperature of deh
leptic scores of dehydrated peeled sliced fruits,

ydration and drying period) on the organo-

Period of dehydration (hrs)

Tempera- 10 hrs 15 hrs 20 hre
MMﬁwawmr . Organoleptic scores :
tion Colour Texture Flavour Overalil Colour Texture Flavour Overall Colour Texture Flavour Overall
8core score score score §core score score score 8core ecore escorea score
(40) (30) ( 30) (100) (40) ( 30) ( 30) (100) (40) - (30) ( 30) (100)
Apples|(Variety >=:WVH
50°C 38 25 28 91 32 24 24 8a 34 25 28 85
60°C 32 25 24 81 33 24 24 81 35 25 25 85
70°C 35 22 28 85 33 27 27 87 30 26 26 82
75°C 32 25 24 81 32 25 24 8l 28 26 23 77
BO°C 32 23 27 g2 30 22 26 78 27 22 26 75
::::: Pears (Variety Lecont)
50°C . 38 30 25 93 37 26 18 81 37 30 20 87
60°C 36 24 20 80 36 25 20 81 38 30 18 86
70°C 34 23 25 82 33 26 26 85 28 26 23 77
75°C 31 26 24 81 31 26 24 81 28 26 23 77
80°C 34 23 25 82 31 25 24 80 30 25 23 78

1. Dipped in 0,4% sodium metabisulfite for 10 min,

2. Dipped in 0.4% sodium metabisulfite for 15 min,
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Orgenoleptic scores

wwﬁwwm Predrying treatment cmwMMMMMMM: Color Texture Flavour Overall
3COres 8core  score  score

(40)  (30) (30) { 100)
1 Soaking in 0.4% zmmmmOm sol, 70°C for 15 hrs 33 26 26 85
2 No treatment. 60°C for 20 hrs 22 is 17 57
3 Soaking in O,4% memm0m sol, 60°C for 20 hrs 38 30 18 86
4 Blanching in water (no treat,) 60°C for 20 hrs 18 18 16 52
5 Blanching in 0.4% Na,S,0; sol. 60°C for 20 hrs 18 ls 16 52
6 Soaking in 0.3% zmmmmom sol. 60°C for 20 hrs 32 21 26 79
7 Soaking in 0.2% memmom sol. 70°C For 15 hrs 20 18 20 58
8 No treatment . 60°C for 20 hrs 17 18 18 53
9 No treatment 70°C for 15 hrs 17 18 16 51
10 Soaking 1in 0.5% 2mmmm0m sol. 70°C for 15 hrs 32 21 26 79
11 Soaking in 0.5% memm0m sol. 60°C for 20 hrs 23 18 18 59
12 Soaking 1in 0.3% zmmmm@w sol, 70°C Tor 15 hrs 22 18 20 60
13 Soaking in 0.4% memNOm sol, 60°C for 20 hrs 38 26 28 92

and rehydratio

14 Mn..m_wwﬁmhzmww.&:»o scid + mm.oﬂowamoan“ 17 18 18 53

15 Soaking in 0.1% Na,S,0, sol. 70°C mmﬂ 15 hirs 22 18 15 55 .
16 Soaking in 0.4% Na S O sol.  50°C for 10 hre 38 30 25 93 .
17 Soaking in 0,4% memmom sol, 50°C for 20 hrs 37 30 20 87
18 Soaking in O, 4% zmmmmom sol, 70°C for 10 hrs 34 23 25 82
19 Soaking in 0.4% Na,$.,0_ sol. 80°C for 10 hrs 34 ~ 23 25 82

Nata obtained represent average scores for 7 trained panelists for three dehydration trials,
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Table (16): Dehydration and rehydration ratioes of apples processed under different conditions,

Dehydration period

. 10 hrs 15 hrs 20 hrs
Analysis qwam ——— o
(min) Temperature of dehydration Average
50°C 70°C 80°C 76°C 50°*C 60°C 70°C
- Moisture of dehydrated- 14.98 13,72 12,40 12,23 12,11 11.69 11.45 12,65
sample (%) ::n:nunluu:ulnnnnulanunulnuu:aaurauuur:-u-suu-::-nn-:-:uu:-n»ra-:-;uuu|||:a||||
- Drying ratio - 1:6.2 1:6,3 1:6.4 l1:6.4 1:6.4 1:6.4 1:6.5 1:6.4
- Rehydration ratio 1 hr 1:3,0 l:2,9 l1:2.4 1:2.2 l:2,2 1:2.1 1:2,0 2.4
2 hrs 1:4.0 1:3.9 1:3.4 1:3.1 1:3.0 1:2.9 l1:2.8 3.3
3 hrs l:4.8 1:4,3 1:4.1 1:3.9 1:3.9 1:3.8 1:3.7 4,1 .
llllllllllllllllllllllllllllllllllllll ["III'll"l'llrl'll'l'l’ll"'-l!""!l—
- Coefficient of 1 hr 0.48 0.46 0,37 0.34 0.34 0.33 0.31 0.38 ¢
rehydration 2 hrs 0.65 0.62 0.53 0.48 C.47 0.45 0.43 0.52
3 hrs 0.78 0.69 0.64 0.61 0.61 0.59 0.57 0.858
- Moisture content in 1 hr 71.7 70.3 63.3 60.0 60.0 58.1 55.5 63.8
rehydrated sample 2 hrs 78.8 77.9 74.1 71.6 70,7 69.7 68,2 73,6
(%) 3 hrs 82.3 80,0 78,5 77.4 77.4 76,8 75.9 78.8

1. Average of duplicate analysis.
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: different conditions.

of dehydrated pear slices processed under various

Dehydration period

1 10 1 20 hrs
Analysis Time hre 5 hre r Averege
(min) Temperature of dehydration
50°C 70°C 80°C 70°C 50°C 60°C
- Moisture content of - 12.908 11,991 10.998 10,701 10.008 - 9,989 11,10
dehydrated sample % = oo ______ mm————eo e e e em m—mme———— e e e e ———
- Drying ratio - 1:5,.3. 1:5.4 1:5.4 1:5.4 1:5.5 l:5.5 1:5.,4
- Rehydration ratio L hr 1:2,9 1:2.4 1:2.2 1:2.1 1:2.1 l:1.9 1:2.3
2 hrs 1:3.8 1:3.3 1:3.0 l1:2.9 l:2.9 1:2.8 1:3.1
3 hrs l:4,6 1:4,2 1:3,9 1:3.8 1:3.8 1:3,6 1:4.0
- Coefficient of rehydration 1l hr 0.55 0,45 0.41 0.39 0,38 0.35 0.42
2 hrs 0.72 0.62 0.55 0.53 0.53 0.51 0.57
3 hrs 0,87 0.78 0,72 0.70 0.69 0.66 0.74
- Moisture content in 1 hr 70,0 63,3 59,5 57.6 57.1 52.6 61.3
rehydrated sample % 2 hrs 77.1 73.3 70.3 69.3 69.0 67.9 71.3
3 hrs 81.1 79.0 77.2 76.6 76.3 75.0 77.8

1. Average of duplicate analysis,

A




Ut pue aJniedeadwes jo ssssbep uT asessout ay1l yjog LT pue 97T
s8Tqel) sJniessdwal woou e Jsiem ut Butieos jJo siy § 40 potaad

TE303 & JOj4 STEBAJEIUT BWTI SNOTJBA 1€ S8DITS ITndy Adp psise:
843 Jo4 peuTwteilap susM soTdues psiedpAyss uT (%) usruoo sun;

~ST0W pue uUoTleJdpAysed 4O JUSTOTJ4900 ‘So0Tied UoTiedpAysy

‘(6467 'euuebuey) sise3 40 UOT3TpuOod

pue ‘(6861 ‘pees) Buryeos ;o swT: pue pooy Jo adAa ‘ButAuap 4o
SWT1 pue euniededwsl ‘BuTtAup sloiaq sioadse TeoTuydsal eardees
40 921Ss sE LyOns s.Jo3idey TeJeAds uo spuadsp uotideosge Jsiem
40 2318J4 8yl pue uoTidunsuod 940j8q Jalem uT padeos sAemTe ague

"IUBIUOD BUNISTOW JOMOT JToYl Ag P8ZTJ4810RJBYD “SPO0} PaTJQ

T mm m— e G i mm— wem oy wm— o — e e e — — e e

*saTdde ueyiy uadood susm suiesd aTIym satdde jo sdususwaad

4NOTOd panosduT esunisTow %OT ATerewixoudde o3 ButAap 1eyas peieis
(T£6T) pesy pue sToysIN ‘Jencedow  * (%S2-0z2) ubTy ST 1usiludd
8JnisTow ayi T sbesois uodn Arprdeds suouw usjJaep Aayi eyl pue
U83U0d sJdnistow Jteyl burtsesuosp Aq seseeusep siTniy 1no peT4p
ut Butumouq 1eya (gpeT) °*TE T8 deuw 340 si4o0das 8yl 4o MeTIA

ut butbeanoous sue siTnses ang * (%22 ) 3tnay sieed paieapAysp

340 31uUsiuod adnistow Jaybry pezuodes (1r/67T) Yym ‘puey Jayio aya

up “‘sardde peieudpAyap 403 (%zZ o031 ¢7 WoJJ) 3JUBIUOD BURISTOW
Jaybry poeidoded oym (ggeT' AJdswobBiuoy pue o;os-eraAéAes Z286T BIT
pue eptysoy ‘£96T ‘°Te 19 JBZE] !GGET ‘‘TE 18 UOWTS !0G6T ‘'I€ 318
STNOT BYIJOW) S8TJIUNOD JUSJJJTP WOJy SJOIBBTISEAUT snoTuaen Ag
peisodas asoyi ueyl 1uULIUDD BinIEIOW JaMOT jo sueed pue serdde
paieapAysp ButprAoad ut papasadons Apnis jussaud eyl ut parrdde

SUOTITPUDD UOTIBJIPAYSP Byl 31BYUl SWess II ‘ATeATidedss. ‘ssved

-ZLT-




843l s& TTom se TTem TTao 941 ut s7s6 septueyooesiTod JouoTies
“TTITe18AJ0 uT oseauduTt Yyl pue suedquew oTwserdoioud 841 ut A1TT

~Tqeswdad {EBTiusdeljIp pue s8TiJdadosd otT3yowso o SSOT syl

(2261 ‘UuewnaN ) soueueadde pue soTistuaeldeuERyD
UoTiedpAysd uT §80UaJa44TIp 12UTISTIP peonpoud ‘suoTiBUTqWOD
SNOTJdeA UT 40 ATeireuedss "adniedadus) 1UBTquUE 1e ss042ns %09 Jo
/ pue "®1TITNSTq wnIpos '812U00J4BD WNTIPOS YITIM SluUBWILEL] ButAup
-9Jd ‘a7dwexs Jog " €9TiJdadoud esayj SJUSNTJUT pTNOM aJojeday)
pue (z2/61 ‘UuewnsN ) siosnpoud PotJp Auew jo SOT1STJIB30BJBYD
UoTi2JpAysd jo usweAcuduT 43 03 p8INQTJIIU0D eABY SaATITppE
pue siuswiesdy ButAupaud snoJawnu‘saowiayiany ‘(8961 ‘" TE
38 ldegneN ) pegJosge ‘Jaiem 40 1Unowe syl a8dusnTIUT 03 poilJdodad
eJem (esniessdwsy pue uotieatbe se yons) 31ss93 Butunp suotitpuos
PUE UoTiedtpAysed Bututwisisp 40 poyaauw ﬁgnufs 13410 01 s3iTnssJ

4Nno aJedwod 01 ITNOTJ4Tp sT 3T iBY3l psuoTiuaw aq prnoys 3T

*Buryeos jo

SJ4Yy ¢ Jo8i1je ATonaTinedssy ‘BT I8 01 0' Sz pPue £8'0-031 g99*'Q 9y
01 9°¢€:7 ussmiaq pebues pue sueed PaiedpAyep Burtyeos 4o JYy T
42342 'ATenticadsas ‘%os 03 9°zg pue cetp o3 S£°0 ‘6°2:7 01 6°7: 7
Usamisg psbued Asyi ‘puey 48430 8y up " suoTiTpuoo SuTdeos suwes
843 JspuUn sJy ¢ 03 potsad Buryeos 843 Sutpusixs 40 1Tnsss e se
"ATsATaoedsed ‘Y5 zg 03 6y PUE 8L°0 03 £S°0 ‘8°p:T 01 27¢:7T
Ussmisq pebues pue uy T 403} Jaiem ut serdde psiedspAysp Buryeos
48148 ‘ATeaTioedssu ‘%712 01 5°gg PUE BF°0 01 TL°0 ‘0°€:1 o013
0°2:1 usamisq pebue.s sarduwes peieudpAyss ut (%) jusiuos aJnistow
PUB UOTiEJ pPAYyadL JO IUBTOTS 4300 ‘E80T R4 uoTiedpAysa 40y sanyea
"43A8MOH " Apnis juassJd 8y jo uo:;;pudo 9yl Japun pasedaud
§310npoud peiespAyep IT® YaTm sanTesa uotiespAyspad 3yl JoamoT aya
§J4010e) 9%9yl JO juPIX® 8yl Jaybry ey3 sseym €9T3Jadoud uort)

-eJpAysd ayi peduenTjut Burssasoud Butiunp uotieupAyep 40 potJad

-£L1-




Jolew puodas syl pawaoy dJeqTd epndad ° (ATsATiosdsad ‘%2 T9 pue
g*¢cg) sJead se TTiem se (ATenTivadsed '¥7°95 pue ¢°gg) safdde jo
sTead pue ysayTj psoreed ysad) 40 uwotitsodwod Tesatwsyos syl ut obes

-uedduad 1seybTy syl powJOy eunNISTOW ‘BT STQEI UT UMOYS SY

181TNJdY ysadd (v

“edpAysp pue ysel4 30 UOTiTs0dWOD TedTWAUD 83IBWIXO0dd ¥ ¢ 1°F

*(2a6T ‘BurT4e1s pue udoH)

sTSAToJ4PpAY Byl esATeied 01 1ussadd uot uaboupAy 40 junowe JsssSaT
84yl jo 1Tnsa4 e ATiusnbasgns sT uUOTIEBUPAYSJ JO IUNOWE JSMOT SYL
* {9967 ‘UTITHIN) ebejesusqg sTyl jJo s0BTd Byl 1B SBTNOBTOW OPTJ
~eyosoesATod eyl 01 psppe aJe sS8TNOSTOW JB3IBM puEB UddOJq ATTensn
aJe ssnprsaJd Jebns syl uassmisq spucqg Teisde ayl seplJdeydIes
~-ATod esayi jo sTSATOJ4pAY oyl ur *suoT usboupAy Aq pesATeied
ATTensn st saTndafow 8sO[NTIT&9 &yl Jo suotbas snoydaowe ayi

pue ‘s$331BUT105d Ayl 'S9sSOTNTTL2TWaY a8yl 40 STSATOJLpPAY Byl

* (68617 'peEs) uoTiedpAyep Sutunp

seieutioed pue sasoTNTTe2Twsy SB yons ‘sepTiBydssesAtod ayil jo
sTSATO4pAYy By3 uodn spuadep ATqeqodd $1InJdd peledpAyap 1uaiajl}Ip
USBaM1ag 6J4NOD0 1BYl UOTIEIPAUSS UT SDJUSJDJSTP BYL "wNTpew UOTI
~gJpAysd 8yl 01 soBJINE BTQISS8I0E 1s0wW 3yl ijuesssd yotym suotbeu

snoydJowe 8yl ATUTEBW SBATOAUT UOTl1eJpAysd JO 3ied TETITUT ayi

* (9467 ‘uew oQ pue ¥.61

‘Ta4e) ‘1967 ‘DOutT491s pue nzewTys) paileapAysp usaq saey i1eyal
saTdwes pooj uaatbh Aue usije unooo eyl Airrrqedes uoTiespAyad
pue sunixsl ;o eebueys syl ut ato4 Aex - Aerd -uotriespAyep

40 1TnseJ e se pe4Jan2230 sutelodd otmserdoiosd jo uotiernbeoo

NZA%S




Table(18): Proximate chemical analysis of processed fresh and dehydrated apples and pears drisd

at 60°C for 20 hrs.t

Moisture % Crude protein % Ether extract® Ash ¢ ‘Crude fiber §
Material A2 P> A P A P A P A P
Fresh
Peeled slices 86.27 83.6 2.813 1.875 2.059 1.677 0.332 0.280 5.017 5.869
Dehydrated
Peeled slices 11.69 9.9 1.625 1.037 1.166 0.884 0.351 0.290 4.825 4,935
Feels (fresh) 56.10 6l1.2 5.937 4.687 3.486 2.781 0.700 0.520 10,730 12,329

1., Average of duplicate analysis, reported on dry weight
2. A: Apple,
3, P: Pear.,

basis.
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Tatle hwouu Chemical properties of dehydrated apples processed under different conditions (g/l00 g of

dry weight) .

umr<a1mnno: period

L 2 Stendard
1 MHMMMH:@ 10 hrs 15 hre , 20 hre Average devistion
Analysis peeled Temperature of dehydration
material
50°C 70°C 80*C 70°C 50°C 60°C 70°C
Moisture 86.27 14,98 13.72 12.40 12.23 12,11 11.69 11.45 12,65 + 1.260
Residual sulfur 2160.20 1641.30 1581,60 1498.00 1499.80 1418.30 1401.10 1389,60 1489,90 +95.450
dioxide {(ppm)
Serur colour> 87.10 75.10 74 .20 73.20 71.20 70.10 69,40 69.20 721.77 & 2,390
4 :
Degree of browning 0.074 0.078 0.079 0.081 0.083 0.088 0.091 0.093 0.085 + 0,006
Total sugars 73.60 67.30 67.00 66.30 66,00 66.10 65.30 65.00 66.14 + 2,030
Reducing sugars 52.40 49.60 49,00 48 .00 47 .60 47.70 47,00 46 . 40 47.90 + 1.220
Soluble pectins 0.69 0.593 0.576 0.503 0.484 0.450 0.440 0.430 0.498 + 0.064
Insoluble pectins 0.79 0.788 0.773 0.708 0.673 0.643 0.629 0.600 0.688 + 0,072

1. Average of duplicate analysis,

2., Dipped in 0.4% zmmmmom solution fecr 10 min,

3., % Trensmission,
4, Opticasl density.

.
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Table Hmowu Chemical properties of dehydrated pears processed under different conditions (g/100 g

of dry weight),

Dehydration period

N -
i . - Standard

Starting 10 hrs 15 hrs 20 hrs Average
>:mw<wwmw fresh . | ————— 9%  deviation

peeled Temperature of dehydration

material _

50°C 70°C 80°C 70°C 50°C 60°C
Moisture 93.600 12.908 1l.991 10.998 10.701 10.008  9.989 '11.100 4 1.150
Residual sulfur 2077.600 1543,800 1412,900 1360,000 1348,000 1299,000 1281 .000 1374,100 + 95,380
dioxide {ppm)
Serum colour> 72.000 65.300 6£3,500 60,600 60.900 59.100 58.600 61,333 4+ 2,590
. 4
Degree of browning 0,088 0.143 0.144 0.146 0.147 0.149 0.151 0.147 + 0,003
Total sugars 46,900 38,900 38,600 37.300 37,000 37.100 umrmoo 37.580 + 0,937
Reducing sugars 30,600 26.900 26,700 25,200 25,000 25,100 25,000 25.650 + 0.89

Soluble pectins 0.631 0.539 0.528 0.518 0.508 0.498 0.459 0.508 4+ 0,028
Insoluble pectins 0,702 0.603 0.600 0.598 0.570 0.570 0.564 0.584 + 0,019

1. Average pf duplicate analysis,
2, Dipped in 0.4% zmmmNOmwOHCﬁHo: for 15 min.

3. % Transmission,
4, Optical density, -
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Chromatograms of individual Sugars separated from dehydrated
slices of apples and pears 1, Arabinose; 2, xylose; 3, Mixture
of individual standard sugars; 4. Mannose; 5, Mannose; 6,
Maltose; 7, Glucose; 8, Sucrose; 9, mmvwmhmnmm_mvvwm..mmaupm A;
10, dehydpated apple.-sample B; 11, dehydrated pear_sample C ;
12, dehydrated pearesample D.
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Table (22): Mineral

content of fresh and dehydrated apples and pears (mg/100 g of dry io»n:nvw_

Apples Pears

Element Slices , Peels Slices Peels

Dehydrated | Fresh Dehydrated Fresh
Macro elements:
Sodium 29,005 13.553 25,201 14,363
Calcium 20.901 22.670 4,413 9.299
Magnesium 4,235 11.838 4,123 11,874
Potassium 121,000 126,920 66.210 100.432
Phosphorus 0.123 0.388 0.293 0. 308
.Zuono elements:
Cupper 0.512 0,321 0.372 0.894
Ferrous 5.950 48.677 9.578 339,421
Manganese 2.101 2.587 2.123 2.715
Zinc 0.025 0.065 Zero 0.036
Total .Hmm-mmm: 227,019 112,313 179,342

1. Average of duplicate analysis.
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Table (23):Effect of duration of storage period (3-9 months) on the moisture content of dehydrated
1

apple slices stored in different packaging materials,

Dehydration nmﬂmoa

Storage Type :
period of 10 hrs 15 hrs 20 hrs Aver- Std.
(month)} package Temperature of dehydration . age  Dev.
50°C 70°C 80°C 70°C 50°C 60°C 70°C
0 14.98 13.72 12.40 12.23 12.11 11.69 11.45 12.65 s1.26
. 2 14.39 13.12 11.83 11.69 11.47 11.01 10.65 12.02 +1.30 !
P3 lass  13.22 1.9 11.89  11.3  10.08  10.s4 1212 s1.49 8
G B.84 B.23 7.92 7.60 7.58 6.39 6.01 7.51 +1.00 |
° TR 9.13 9.1 9.04  8.72 8.00 7.9  7.00 8.3 ;0.02
G 7.41 7.39 6.32 6.22 6.14 5.39 5.15 6.28 +0.88
STy 8.00 7.55 6.69  6.28 6.22 s.99 5.3 6.58 10.9l

1. ><mmmmm of duplicate analysis.
2, G: Glass jar packages,
3. P: Polypropylene. packages.



Table(24) : Effect of duration of storage period (3-9 months) on the moisture content of
1

dehydrated pear slices stored in different packaging materials,

Dehydration period

storage Type of 10 hrs 15 hrs 20 hrs
period package Averege std.
(month) Temperature of dehydration g Dev.
50°C 70°C BO°C 70°C 50°C 60°C
0 12.91 11.99 10,99 10,70 10.01 9.99 11.10 21.15
&2 12,20 11.39 10.30 10.10 10.00 9.38 10.56 +1,04
3 o teeEnEewd o iesd PP AR 2 tBes > 2
P> 12.32 11.48 10.54 10.30 10.23 9.49 10,73 +1.01
G 8.33 7.32 7.28 7.00 6.88 6 .00 7.14 40,76
m ||||||||||||||||||||||||||||||||||||||||||||||||| e —— - e e - —— ——— " -
P 9.24 8.22 8.16 7.99 7.88 7.58 8.18  .0.57
5 G 7.39 6.22 6.21 6.19 5.88 5.65 6.26 +0.60
P 8 .28 7.10 7.00 6.58 6.19 6.00 6.86  1+0.82

1. Average of duplicate analysis,
2. G: Glass jar packages.
3. P: Polypropylene packages,
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slices stored in

s eviwy- peravda (o-U wunLNG ) ON renydration ratio of dried apple
dif ferent packaging materials,l

Dehydration period

10 hrs 15 hrs 20 hrs ><m1mmm

Temperature of dehydration

70°C 80°C 70°C 50°C 60°C 70°C
1:2.9 1:2.4 1:2.2 1:2.2 1:2.1 1:2.0 1:2.4
1:3.9 1:3.4 1:3.1 1:3.0 1:2.,9 l1:2.8 1:3,3
1:4.3 1:4.1 ﬁnw.m 1:3.9 1:3.8 1.3.7 1:4,1
Glass jar packages
1:3.0 1:2.6 1-2.3 1:2.3 l1:2.2 1;2.1 1:2.5
1:4.0 1:3,5 1:3.3 1:3,72 1:3.,0 1:2.9 1:3.4
1:4.5 1:4.3 1:4.2 1:4,1 1:4,0 1:3.9 1:4,3
1:3.2 1:2.8 1:2.5 1:2.5 1:2.4 1:2.3 1:2.7 3
1:4.2 1:3.7 1:3.5 1:3.3 1:3.2 1:3.0 1:3,6 ©
1:4.7 1:4.5 1:4.3 1:4.2 1:4.1 1:4.0 l:4,.4
Polypropylene packages
1:3.5 1:3.2 1:2.9 1:2.8 1:2.7 1:2.5 1:3.0
1:4.5 1:4.1 1:3.9 1:3.7 1:3.,5 1:3.3 1:4,0
1:5.1 1:4,9 1:4.7 1:4.6 1:4.5 1:4.3 1:4.,8
1:4.0 1:3.7 1:3.4 1:3.3 1:3.,2 1:3.0 1:3.5
1:5,0 1:4.6 1:4.4 1:4,2 1:4.0 1:3.,8 1:4.5
1:5.6 1:5.4 1:5.2 1:5,1 1:5.0 1:4.8 1:5.3

Average of three trials,




Table hmm&r Effect of duration of storage period (3-6& months)

on rehydration ratio of

dried pear slices stored in different packaging materials .l
Dehydration period
mﬂowm@m Time 10 hrs 15 hrs 20 hrs
period min
(month) Temperature of dehydration Average
50°C 70°C 80°C 70°C 50°C 60°C
60 i:2.9 1:2.4 1:2.2 l:2.1 1:2.1 1:1.9 1:2.3
0 120 1:3.8 1:3.3 1:3.0 1:2.9 1:2,9 l1:2.8 - 1:3.1
180 l:4.6 1:4,2 1:3.9 1:3.8 1:3.8 1:3.86 l:4,0
Glass jer packages
60 1:3.1 l:2.6 1:2.4 1:2.3 1:2.3 1l:2.1 1:2.8 .
3 120 l1:4.0 1:3.5 1:3,2 1:3.1 1:3.1 1:3.0 1:3.3 o
180 1:4.8 1:4.4 1:4.1 1:4,0 1:4.0 l:3.,8 1:4.2 e
60 1:3.4 l1:2.9 1:2.7 l:2.6 1:2.,6 1:2.4 l1:2.8 1
6 120 1:4.3 1:3.8 1:3.5 1:3.4 1:3.3 1:3,2 1:3.6
180 1:5.1 1:4,7 l:4.,5 1:4,2 l:4,2 1:4,0 1:4.,5
Polypropylene packages
60 1:3.6 1:3,2 1:3.0 1:2.9 l:2.9 1:2.7 1:3.1
3 120 l:4.6 1:4.1 1:3.8 1:3.7 1:3.7 1:3.86 1:3.9
180 1:5,.4 1:5.0 1:4.7 1:4.6 1:4.5 1l:4.4 l:4.8
60 1:4,3 1:3.8 1:3.5 1:3.4 1:3.2 1:3.0 1:3.5
6 120 1:5.2 1:4,7 1l:4,2 1:4,2 1:4.0 1:3.9 l1:4.4.
180 1:6.0 1:5.6 1:5.2 1:5.0 1:5.0 1:4.8 1:5.3

1. Average of three trials.




Table (26B): Rehydration properties of dehydrated apple and pear slices during storage for 6 months in dif-

ferent packages kept at room temperature,

Storage Apple _ , o . Pear
period Moisture .wm._dawmﬂob mHow.mH..ﬂmm . Moisture . .xwrv&wmﬁwo: vaom_o:wom .
(months} $ in Coefficient of rehyd- Moisture % in Hmrwmwm: % in Coefficient of rehyd- Moisture % in rehydra-

average  ration, ted sample, average -_Lation, ted sample,

lhr Zhrs Sbrs thr = 2Zhrs  3hrs _ 1hr 2hrs 3hrs lhr Zhrs 3hrs
Zero time
12,65 0.38 0,52 0.65 63.8 73.6 78.8 11,10 0,42 0.57 0.74 61.3 71,3 77.8
. Glass jar packages
3 12,02 0,39 0,53 0.67 64,8 74.1 79.5 10,56 0.46 0,61 0.77 64,2 72.9 78,7
% change -0.63 +2,63  +1.92 +3,08 +1,57 +0.,68 +0,89 «0,54 +9.,52  +7,02 +4,05 +4,73 +2,24 +1.16
6 7.51 0.40 0.53 0.65 65,7 74.3 79.1 7,14 0.49 0,64 0,79 66.8 74,2 " 79,4
% change 5,14 +5,26 +1,92 - +2,98  +0,95 +0, 38 -3,96 +16,67 +12.28 +6.76 +8,97 +4,07 +2,06
Polypropylene packages

3 12,12 0.46 0,62 0.75 70,7 78.0 81,7 10,73 0.57 0.72 0,88 71,2 77.1 81.4
% change ~0,53 +21,05 +19,23 +15,38 +10,82 45,98 +3,68 -0,37 +35,71 +26,32 +18,92 +16,15 48,13 +4,63
6 8,31 0,52 0.67 0,79 73,8 79,6 82,7 8.18 0.63 0.79 0,95 73,8 79,1 82,7
% change

~-4,34 +36,84 +28,85 +21,54 +wm.mq +8,15 +4.,95 -2,92  +50,00 +38,60 +28,38 +20,39 +10,94 +6,30
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Table nmuU" Effect of duration of storage period (3-9 months) on degree of browning of dehydrated apple slices

stored in different packaging materials.

1

Dehydration periods

)
1 0
o Ind
z 10 hrs 15 hrs 20 hrs 2
@ a
o Temperature of dehydration 4 2
b @ o
~ 50°C 70°C 80°C 70°C 50°C 60°C 70°C o a
e @
] [= 2 . Lol [} <
a o g g og - oo - oQ = oo - g B o r <
~  3a 3¢ 3@ ax g a-ae ga o Jda o o ®© f av m.u AR v
3 £ - 2" ) t 3] 9 - W] 3 £n ] wm No 2 = ® o -
Q 5o @0 3o ® o 3o T o 3o 20 s e = oo @ h i & - o)
3 58 g, gs g% Ee g% Be gn fe w56 g% Fe o § 3
m nwm. “ 5m.. o .5:0: o] ﬁm. 4] 5..0: @ .bm._ ® [« m. o
O 0.078 - 0.079 - a.081 - D.083 - 0.088 - 0.091 - 0.093 - 0.085 +0.006
Glass iar packages
3 0.088 12,82 0,089 12,35 0,080 11.11 0.0%2 10.84 0.094 6.82 0,096 5.49 0,098 5.38 0,092 +0,004
6 0,101 29.49 0,103 30.38 0.l105 29.63 0,106 .%ﬁfﬁw 0.108 22.73 0,110 20,88 0,113 21.51 0,107 +0,004
9 0,114 46.15 0.115 45.57 0.118 45.68 0,119 43,37 0,120 36.36 0.122 34,07 0.126 35,48 0,119 +0.004
Polypropylene packages
3 0,089 14,10 0.090 13,92 0,091 12,35 0,093 12,05 0,095 7.95 0,098 7.69 0,100 7.53 0,094 10,004
& 0.103 32,05 0.105 32,91 0,107 32,10 0.108 30.12 0©0.l1l10 25.00 0.113 24.18 0,115 23.66 0.109 *0,004
9 0.115 47.44 0,116 46.84 0.120 48.15 0.122 46,99 0.124 40.91 0.125 37.36 0.128 37.63 0.121 +0.005

1, Average

*

of duplicate analysis,
2. Measured as optical density.

Compa-ed to the level present at zero time.

- ¥0c




Table (28): Effect of duration of storage period (3-9 months) on degree of browning of dehydrated
pears slices stored in different packaging materials .l

o Dehydration periods
0 )
N 10 hrs 15 hrs 20 hrs o
«Q 3
@ Temperature of dehydration W Y
e =
®
3 50°C 70°C 80°C 70°C 50°C 60°C o e
o . . @ o
a oo [and oo [ o g - . . (w} |

~ O 3 3% S5 O 3 aR -+ @ M% Nm m% m.m M% MG 23R u
-~ 2@ o ga o o @ 0 o © o 0w o o @ 8 )
o 3 @ - 3o ® % w o ® % uMu ° ® S uMu ® ] S nM.. L ® S o
3 B o x [T w H © o [ o H ® o @ o ©
-+ o ® 3 ] o] ) 3 I ) 7] 3 » 3
o ©Q o @ @ o ® © o o @ o ® © o o o © ®
~— -+ - ~h -+ —+ “h
0O 0,143 - 0.144 - 0.146 - 0.147 - 0.149 - 0,151 - 0.147 20,003

502

Glass jar packages
|
3 0,148 3.50 0.150 4.17 0.ls52 4,10 0.156 6.12 0.159 6.71 0,163 7.95 0.155 ,0,006

6 0,153 6.99 0.155 7.64 0.158 g.22 0,160 8.84 0.l62 8,72 0.168 11.26 0.159 ,0.005

9 0,159 11,19 0,162 12,50 0.165 13,01 0,168 14.29 0,171 14,77 0.175 15.89 0.167 +0.006

Polypropylene packages
3 o.HmH  5.59 0.153 6.25 0.154 5.48 0.157 6.80 0.160 7.38 0.lg4 8.61 0.157 +0.006

6 0.158 10.49 0.160 11.11 0O.le2 10,96 0.165 12,24 0.167 12.08 0.171 13.25 0.164 +0.005
9 0,180 11.89 0.l64 13,89 0.le6 13.70 0.170 15.65 0.173 16.11 0.177 17.22 0.168 +0,C06

1. Average of duplicate analysis.
2. Measured as optical density.

% Compared to the level present at zero time,.




Table nmovn Effect of duration of storage period (3-9 months) on the serum color (% transmission) of

dehydrated apple slices stored in different packaging smnmﬁpmwm.w

» Dehydration period
o 2
o
s 10 hrs 15 hrs 20 hrs g
a < o
e 7T Temperature of dehydration » M
o]
S —
5 5 50°C 70°C 80°C 70°C 50°C 60°C 70°C w a
—L. .
o o w0 <
"% 89 8. 8¢ 8. %0 8. %, 8. %0 5. S%» 8. 2, . ° &
-~ x .ol.n% 0 3% m.a 0 aR m.._a 0 af W.n% 0 R Wa O 2Q _Dla naR W.a 0 2R t
3 W o3 ) e li] o 073 3 o7 3 =B ] | o} n =2 3 g
0 O c o o c (1 e] cc @ o cc ® O c « ® O ct ® O c e ® 0 o
3 @ 5 3 o - -4 3 L 53 o - 53 o -h 4 3 W - 13 L —n -~ 3 D b
+ 0w x 7] ©® 0 w® 0 7]
¥ @ o o o o o @
0 75.1 - 74,2 - 73.2 - 71.2 - 70.1 - 69.4 - 69.2 - 71.8 +2.4
- . I
om 72,6 3.33 70,3 5,26 70.1 4.23 69.8 1.97 68,9 1.71 67.2 3, Hu 67.0 3,18 69.4 +1.9
B g e e e e e e e e i —————— e meem e = O

73.2 2,53 71,2 4.04 70,7 3,42 70.3 1.26 69.8 0,43 68.3 1. mm 68.0 1,73 70.2 11.8

—U
G 70.1 6.66 69.7 6.06 69.2 5,46 69,2 2.8l 68.4 2.43 67.0 3.46 66.7 3.61 68.6 1.3

B e e o e e e e e e e e e e - — - -

71.0 5.46 69.8 5,93 69.8 4.64 69.5 2.39 68,9 1,71 68,0 2.02 67.0 3.18 69.1 x1.3.

P
G 69.9 6.92 68.2 8.09 68.0 7,10 68.0 4.49 68,0 3,00 66.8 3,75 65.8 4.9 67. m *1.3

P 70,0 6.79 68.5 7.68 68,3 6.69 68.2 4.21 68,2 2.71 67,4 2.88 66.2 4,34 68. H *l.2

1. Average of duplicate analysis.

2, G: Glass jar packages,

3. P: Polypropylene packages. _

% Copmpared to the level present at zero time.




(% transmission)

1

Serum ¢olour of dehvdrated materia

76

74

72

70

68

66

Temperature and period of dehydration;

O—0 50°C for 10 hrs

A—-f0 70°C for 10 hrs

— 8 80°C for 10 hyrs

O~ 70°C for 15 hrs

¥—X 50°C For 20 hrs
Cl——¢€) 60°C fouy 20 hrs

B----/0°C Fur 20 hrs

Polypropylene packages

76

T4 -

72 -

10 4

68

66 -

Glass jar packages

Fig.

(4

3
.

6 9 0
Period of storhge (month)

k! 6 9

Comparative presentation for serum clour data (% transmission) obrained for
dehydracted apple slices stored in two different packapes (A, polypropylene
bags; B , glass jars) for periods of 3 to 9 months.
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Table (30): Effect of duration of storage period (3-9 months) on the serum color
(% ﬁﬂm:mawmmwc:v of dehydrated pear slices stored in different paeckaging
materials,

()

o Dehydration period

3 v

& 10 hrs 15 hrs 20 hrs m

[} o]

< °® Temperature of dehydration » g

S 5 50°C 70°C 8O°C 70°¢ 50°C 60°C 8 a

) Q 0 9] (33 0

~ ¢ 8% g g X gg X Sg @g® gfg ex gg gk 8 <

3 o P 10 . S0 B S0 By 10 FH5 170 4 3 0 o

o « 2« %1... 2 c %4. 2c %4_ 2 c %4. 2 c o -h 2c @ + g

a ® 53 o ¥ a3 o ol o ol t 5 3 ® 53 ® o

¥ o o ] m o ] 3

0 65.3 - 63.5 - 60.6 - 60.9 - 59.1 - 58,6 < 61.3 .wm.m
Om 59.2 5.34 5.6 10,87 56.3 7.10 56.4 7,39 56.0 5.25 55.4 5.46 56.7 +1.3

. T N i O e B e e e e . -
vu 59.4 9,04 56.8 11.55 56.%5 6.77 56.7 6.90 56.2 4.91 55.6 5,12 56.9 +1.3
6 57.1 12.56 56.0 11.81 55.9 7.76 56.0 B8.05 55.6 5.92 54,8 6.48 55,9 +0,7

B e e A m o m mm M mmem mm—————————— e mmmmmmmmem e a —mmm——————
P 57.2 12,40 56,3 11.34 56.0 7.59 56,2 7.72 5K5.8B 5.58 55.0 56.14 56.1 +0.7
G 56.2 13.94 55.0 13,39 54,9 9,41 55,0 9,69 54,9 7,11 54,2 7.51 55.0 +0,6

O e e e e e e e e e e e e —————
P 56.7 13.17 55,4 12.76 55.0 9.24 55,2 9,36 55,0 6.94 54.6 6.83 55.3 0.7

1, Average of duplicate analysis.
2. G: Glass jar packages.

3,
*

P: Polypro

pylene packages.

Compared to the level present at zero time.

- 80<




Serum Colour of dehydrated material (% transmissidn)

66 |

64

62

58 1

56

54 ;

66 Temperature and pariod
of dehydration ;
Q0@ 50°C for 10 hrs
60
4—470°C for 10 hrs
® —ea00°C for 10 hrs
62
©~-0 70°C for 15 hrs
A -——X 50*C for 20 hrs
60 '
0-—{60°C for 20 hrs
58 1
56 1
54
A. Polypropylene packages B. Glass jar packages
) T ] U T L} L} LJ
o 3 6 9 0 3 6 9
Period of storage (montgh)
Fig. (8): Comparative presentation for serum: colour data (% transmlssion) obtained

for dehydrated pear slices stored in two different packages (A, polypropylene
bags; B, glass jars) for periods of 3 to 9 months.
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Table (31)

. Effect of duration of storage period (3-9 monthe) on the residual sulfur dioxide

cantent (ppm) of dehydrated apple

(on dry weight Ummwmww.

slices stored in different packaying

materials

Dehydration period

[\

Storage - Type of 10 hrs 15 hrs 20 hrs
wﬂmwmnv package Temperature of dehydration’ Average M“m”
50°C 70°C 80°C 70°C 50°C 60°C 70°C
0 1641 .3 1581.6 1498.1 1499.8  1418.3 1401 .1 1389.6 1489.9 +95.45
X 62 908.9 891 .6 876 .9 839.8 821.9 815.6 801 .2 850.8 +41.60%
p3 901 .6 880 .3 875 .6 830.1 800.1 800.2 758.4 835.2 +52.40
G glz.6 715.9 704.3 700.9 700.9 696.1 690.6 717.3 +42,70
° . sl0.1 7041 700.2  700.3  700.0 6881  680.3  711.9 444.10
G 702.9 614.1 602.1 600.3 600.1 591 .6 580.1 613.0 441,00
° r 007 eve.2 | 600.9  s98.6  600.0  587.1  572.3  609.4 ,41,80

1. Average of duplicate analysis,
2. G: Glass jear packages.

3. P: Polypropylene packages.
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Table (3%): Effect of duration of storage period (3-9 months) on the residual sulfur dioxide
content {(ppm) of dehydrated pear slices stored in different packaging materials

(on dry weight Ummwmvw.

Dehydration period

Storage Type of 10 hrs A5 hrs 20 hrs Average Std.
period  package Temperature of dehydration dev,
(month)
50°C 70°C 8O°C 70°C 50°C 60°C
0 1543.8 1412.9 1360.0 1348.0 1299.0 1281.0 1374,1  +95.38
62 899.6 806.8 803.1 BUO.3 739.1 701 .0 791.7  +67.90
u lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll P —
p3 889.3 800.1 778.6 758 .4 709.1 696.0 771.9 170,00
G 759.1 700.9 700.9 702 .9 652.6 636.0 692.1. +43.50
A J/ee.s 02,8 Bees LB *
P 744.9 696.3 682.9 6/9.35 641.9 626.0 678.6  +48.20
G 652.6 641.1 633.1 613.1 611.9 603.0 625.8  +19.40
@ llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
P 639.1 609.1 607.6 600.9 600.7 600.0 609.6  +15.00

1. Average of duplicate analysis,
2, G: Glass jar packages,
3. P: Polypropylene packages.
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Table (33

Effect of duration of storage period (3-9 months) on the soluble and insoluble pectin content of
dehydrated apple slices stored in different packaging materials (9/100 g of dry imum:nvp.

Dehydration period

w
~+
m 10 hrs 15 hrs 20 hrs
@ Temperature of dehydration Average wnommwwu
° ey on
- 50°C 70°C 80°C 70°C 50°C 60°C 70°C
- =] () - - e
a o w 3 w 3 3 w 3 W 3 0 H [ -
- w o 3 o 2 o0 2
g R2 %S B2 %e B- Be o€ BE 3o %e 3L BE 3o jE . ps 33 gd 3B
= 0c 0 = 0 c O 0c 0 ® | o - O 0 - 0 c ] o c O 0oc 0 0O 0 =
" o A t oo o= "o + C 0c B A = -+ o Lol = + O - "o " g " o, " C ~ o ~ C
3 i o e O e M "o =l | R O [ k=N o - el e OF e o
o S o S = ] J - oo D |l b = 3 = =] e I ol = =] 30 3 = ] =
w o 2] w Jm [+] o [+ ] o L+ ]
—
o 0.593 0.788 0.576 0,773 0.503 0.708 0.484 0.673 0,460 0.643 0,440 0.629 0,430 0.600 0,498 .0.688 0,064 0.072
Glass djar packages !
N
3 0.623 0.748 0.615 0,702 0.612 0,652 0,523 0.582 0.515 0.559 0.504 0.518 0.500 0.512 0.556 0,610 ©Q,057 0,092 R
6 0.692 0.700 0.689 0.652 0.670 0.598 0.599 0.521 0.599 0,499 0.598 0.498 0,590 0,498 . 0.634 0,567 0,047 0.084 '
g 0.733 0.633 0.729 0.602 0,703 0,588 0,639 0.499 0.631 0.459 0,602 0.453 0.600 0,430 0.662 0.523 0,058 0,082
Polypropylene packages
3 0.600 0.729 0,599 0.700 0.578 0.623 0,504 0.552 0,503 0.500 0.500 0.500 0.500 0,500 0,541 0.586 0,049 0.098
6 0.689 0.699 0.673 0.643 0.653 0,572 0.542 0,500 0.538 0.462 0,500 0. 423 0.500 0.420 0,585 0,531 0.088 0.11D
9 0.702 0.604 0,700 0,600 0.700 0.520 0.621 0.470 0.600 0,430 0.576 0.400 0,545 0.400 0.6835 0.489 0.066 0,005

1. Average

of duplicate analysis.
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Table (34): Effect of duration of storage period (3-9 months) on the socluble and insocluble pectin content

of dehydrated pear slices stored in different packaging materials (9/100 g of dry zmum:"vu.

@ Dehydration period

o

o 10 hrs 15 hrs 20 hrs

[{s]

® Temperature of dehydration Average Standard

3 a deviation

S 50°C 70°C 80 °C 70°C 50°C 60 C

M. e o] | - - (| - Lo ]

[« 8 w 3 w o] w 3 (4] 2 w 2 wn 3 9] 3 w =]
T o oW e le} nw Q0 now o lNe] o lT] =) Rl DO T v v o D0 L= anon

— D D o @ = ® o D p ® o D 10w o = oo ® [1 e} D ® o ® [ e

3 0 c Lo I =] 0 cC O 0 cC Q g IR O (¢ = O = 0OcC [ 0O C Qe ac 0O

Q + O t+ m O o t O ~ -+ O "~ C ~ O ~+ + or T C ~ - O (o =

3 e oo F = e Hg e = PO e = oo He pt o Foll k=2 oo et o

- 30 3 o o ] 3@ 3 J o 3~ = ' ) aw e a@® D 30 b R 2]

= [¢:] @ Lt} @ 443 @ 1] 0]

0 0.539 0.603 0,528 0.800 0,518 0.598 0.508 0.570 0.498 0.570 0.459 0.564 0.508 0.584 0,028 0,019

Glass jar packages

z 0.639 0.582 0.609 0.582 0.603 0,520 0.600 0.502 0.589 0.500 0.562 0.500 0,600 0.531 0.025 0,033

6 0.6%8 0.554 0,689 0,500 0,688 0.462 0.678 0.450 0.624 0,432 0,608 0,412 0.664 0,468 0.038 0,051

9 0.743 0.498 0.704 0,480 0,700 0.401 0.698 0.400 0.692 0.398 0.617 0,379 0.692 0.426 0.041 0,050

Polypropylene packaces

3 0.623 0.579 C.6C0 0,573 0,600 0,500 ©.60C 0.500 0.576 0.5C0 0.554 0.50C 0.5%2 0,525 0.024 0,039

6 0.689 C.549 0.68%9 0,500 0.679 C.459 0,668 0.449 C.604 0,44C 0,5%€ 0.432 0,654 C.472 o.o&u 0.045

9 G.734 0.488 C.700 0.463 0.689 G.4C0 0,680 0.40C 0.675 0,400 0,600 0.4CC C.680 0,425 0.045 0,040

1. Average

of duplicate analysis,
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riod (3-9 months) on the reducing and total

sugar mo:nanﬂ

Table (35): Effect of duration of starage pe
d in different packaging materials (g/100 g of dry weight).

of dehydrated apple slices store

Dehydration period

w

-~

o]

= 10 hirs 15 hrs 20 hrs

b Average Standard

= em & e eh a

o Temperatur of dehydration deviation

© 50*C 70°C so0"C 70°C 50°C 860*°C 70°'C

@

- X - A =i T - ] = 2 — o - 2 = X = 2 =

. -] [+] o o ] o o =] 1] =} o [=] [13 o o [=] [1] Q

[+ o tad a ad a ~ (=8 ~t o lad a et Q ~” =N ad Q -~

o c o C [ 0T o I w = o c W c o c [ ] o
LNy ]  od w0 o 0 - o O [ o n 0 - w0 - no [ o th O ol ©wn f

— [ c 0 P C o c - c , c H c P C =

a [Te R 1] w3 (] [ -] ® w3 w W D ] w D w [fa R | w w0 > ® w2 »n

o) [ARY=] = W w0 = 59w = W o c [yTs = o w < o« c Y] c o c

<] = ©w - [ o] ] [la} ! w = « b ] [Te] “ [T=] = ‘9 =3 o

- ) [ w w o ) [ ® [} ] [ w ) (" [ [ )

- ) ! - ) = - 5 - -

——t 7] n (1] w 0] [))] 1] 1] (]

47.9 66.1 1,22 2.03

- e v A b e A B GRS 1

Glass jar packages o

3 49.0 7.0 48.,8B 66,3 47.6 65.4 47.0 B65.4 47,0 65.3 46,2 65.0 45.3 64,2 47,3 65.4 1.33 0.91 . ﬁ

5 48.3 66.3 48.2 66.0 47.2 65.0 46.3 65.0 46.2 65,0 46.0 64.3 45.0 63.4 46,7 65.0 1,21 0.98 '
G  48.0 66.0 bmno 65.6 47.0 £4.2 46.0 64.3 46.0 64.2 45,3 64,0 44.3 63.0 46 .4 64 .5 1.38 1.01

Polypropylene packages

3 49.1 B67.1 48.8 66.4 47,7 65.5 47.1 65.3 47.1 65,4 46.3 65.1 45.4 64.3 47 .4 65.6 1.31 0.91
& 48.4 66.4 48,1 66.1 47.3 65.1 46.4 65.1 46.0 65.1 46.1 64.4 45.1 63.5 46.8 65.1 1.26 0.98
46 .4 64 .6 1.43 1.02

65.7 47.1 64.3 46.1 64.4 45.4 64.2 45.5 64.1 44.4 63.1

"1. average of duplicate analysis,.




3.9 months) on the reducing &nd total sugars

Table (36): Effect of duration of storage period (
g materials (g/l00 g of dry

content of dehydrated pear slices stored in different packagin

§mwmrﬂvw.

0 Dehydration period

° 10 hrs 15 hrs 20 hrs

2 _— Average standard
Q . Temperature of dehydration deviatian
- 50°C 70°C EO°C 70°C 50*C 60°C

® - = — — pur — = fal
- 0 o x o ! o 0 o) x Q = o D o k) o
- 1] rt [} = © ey o -+ © - o et [ - ] ~
o a o a w a W a o o o a o a o o 0]
a 0 C it = [ 0 c = = pui nc — wc - 0w cC — @ =
— c o ' co co c 0 co ca cn c o

3 a e 0 G e ® @ o @a = w @ e ) o P @ G ® @ put
o o 3 c @ D c m 3 c ® 3 c o3 c ® D c » 3 c b 3 c
3 @ « N o « 11O @ el @ S @ ) L% @ S @ w0 W0 w
ped 0 ) o ) » ® ] e o o o © ) o @ o
= ) ) - - 3 1 9 a
Py o @ @ . o ) I w
0 »5.9 38,9 26.7 3B8.6 2.2 37,3 25.0 37.0 25.1 37.1 25.0 36.6 25.7 37.6 0.896 0,937

Glass jar packages

3.0 26.0 38.0 24.5 36,6 24.6 36,2 24,3 36.1 24,2 3.0 __

25,0 _.36,8__.0.943_.Q0.934.

A

L
FA
o
o

24.0 36.0 24.0 36,0 24.0 6.0 24,0 36.0 24,3 36.4 0,706 0.868

||1||l..II...||||.[|-|||||.l||-|.l|||.l|l..l1.||..-|....-|||.I|.I|l.||||...|l.||l||||1l|1.||.l.ll-ll.ll.'.lllll-'l|||.l|.l|.i|||.l.l|||.l|ll||

35.3 23,3 35.4 23.0 35.2 23.0 35.0 23.9 35.8 1.020 0,926

36.1 25.1 36.9 0.833 0.919

- . e e e e W S e e eSS

0.683 0,884

23.4 35,4 23.2 35.2 23.0 35.1 23.9 35.9 c.918 0,925

1. Average cf duplicate analysis.
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Polyphenol oxidase enzyme activity in fresh and dehydrated fruits stored

Table (3%):
for 12 months.
>wmmmoawwwammﬂwwm at After storage for 12 months
Fruit Fresh 1 .
. pH Enzyme 2 % residual Enzyme % residual activity
material state activity activity activity A3 g%
Apples 18.89 3.59 14,56 77.07 6.8 35.99 46,7 !
o
(2|
Pears 22.58 4,42 19.30 85.47 10.4 46 .05 53.8
2. u/min/ml,

L. pH of dehydrated material,

3. A: Residual at enzyme activity from that of fresh state,
4. B: Residual of enzyme activity from that of dehydrated material.
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Table (38): Total count of bacteria pre

different packaging materials,

sent in dried apple slices stored for(3-9 months ) in

Dehydration period

&R
Storage 10 hrs 15 hrs 20 hrs 2 "
period T N d ) m a
(month) emperature of ehydration @ w
w
50°C 70°C 80°C 70°C 50°C 60°C 70°C o,

© 2.6x101 1.8x10 1.ax1ol 1.4x10" 1.3x10! 0.6x10" - 1.5x10° -

Glass jar packages
3 2.7x10! 1.9x10% 1.6x10% 1.ex10! 1,4x10% 0.7x20! - Lex1ol 6.7
1
6 3.0x10" 2, 2x10" 1.9x10t 1.8x10" 1.9x10% 0.9x10 - L oxiot 26.7
polypropylene packages
, . 1 . . 1 , 1 1 1

3 2.7x10L 2.1x10 1.7x10 1.6x10 1.5x10 0.8x10 - 1.7x10° 13.3
6 3.1x10! 2.3x10" 2. ox10b 1.9x10! 1.9x10" 1.0x10" - 2.0x10' 33.3

% Compared

~

to the level present at zero time,

Bee
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The factor which determines which type of microbial growth occurs
is the moisture content of the food, the availability of water.
Food processors use this factor to control food contamination by
bacteria, while increase in T8C during'storage of dehydrated

fruits and vegetables (Tolba, 1985).
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Part II: Dehydration of green beans:

4.2,1. The establishment of optimum parameters for processing

green beans into dehydrated products:

Some predrying treatments were comparatively applied which
included the application of blanching treatments in solutions
of some common solutes for the purpose of comparing their effi-
ciency in keeping the green colour characteristics of two new
cultivars of green beans grown in Egypt (i.e. Morgan and Giza-3)
until the completion of steps leading to their dehydration.
Selection of optimum blanching and dehydration conditions was
effectuated in function of obtained data on sensory evaluation
test for experimental blanched and dehydrated beans cf
both cultivars processed under vériable controlled conditions
of blanching and dehydration. The retention of pigments as well
as ascorbic acid were taken as good measure for adequate heat
treatment during processing of green beans. Dehydration of
blanched samples from all treatments was achieved using air-
circulated oven at certain different designated degrees of temp-
erature and variable periods for drying. so as to determine the

optimum dehydration conditions for the most successful blanching
trials ,

4.2.1.1. Selection of optimum blanching conditions for green_

_.,_____,.__.—__-_____.___- — e e - oame amm e —
— e w— i ewm A e -

-—n—-———-——-—.————-——-——-—-——--

Blanching treatments included the use of solutions of
various solutes at different concentration and alsoc distilled
water as blank or control treatment for blanching green beans
(from two cultivars) of 3-cm pieces in length (Table 40} . The
crganoleptic properties and the concentration of chlorophyll-aA,

B, and carotenoids were estimated in all samples after blanching
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using different solutes and:at different concentrations at
temperature of 85°C for period of 2 min (Katwa et al., 1983)
and also after their dehydration in air-circulated oven at

68°C for period of 6 hrs as previously recommended by Zayed

(1965) and Saad (1989).

Among the five blarcking treatments tested, Magnes ium
sulfate (MQSQQ and water appeared to be the first and the
second best treatment from the point of sensory evaluation
for characteristic green colour after blanching and dehydra-
tion as well as the amount of chlorophyll-A, B, and carote-
ncids pigments present in tlanched as well as their correspon-
ding dehydrated beans. Blénching of Morgan beans using MgSO4
and water resulted in beans of higher concentration in chloro-
phyll-A, B and carotenoids (higher by 64.1 and 17.4; 64.5 and
32.5; 58.7 and 18.6%, respectively) than the average value
for pigments content in those subjected to the other tested
blanching treatments . Similarly, dehydrated Morgan beans
previously blanched in Mgso4and water exhibited higher concen-
trations of the three pigments than the average value for the
other dehydrated samples previously blanched using completely
different treatments (higher by 64.9 and 26.4; 61.7 and 18.4;
62.1 and 24.7%, respectively) .

Blanching Giza-3 cultivar using MgSCh_and water resulted

also in higher concentrations of chlorophyll-A, B and carote-

noids than the average value for pigments in beans blanched
with other treatments (higher by 16.4 and 10.3; 26.7 and 21.1;
20.8 and 10.6%, respectively). Consequently, dehydrated

Giza-3 beans previously blanched in MgSO, and water exhibited
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also . higher concentrations by 49.8 and 19.3; 17.8 and 5.3;

45 .4 and 14.1%, respectively,

Before any processing, fresh Morgan beans had initial
concentration of chlérophyll-A. B, and carotenoids which were
higher by about 27.15, 35.45 and 27.5% than those of Giza-3
cultivar (Table 45). Consequently, Morgan beans blanched in
MgSO, and water) exhibited also similar trend of higher con-
centration of all three pigments by about 26.0, 18.0, and 20.5
as well as 2.0, 2.7 and 2.7 mg/100 g, respectively, over those
present in Giza-3. 1In spite cf the higher concentration of the
three pigmentsin Morgan beans than - Giza-3, the dehydration of
blanched beans revealed different pictures, where dehydrated
Morgan beans previously blanched with any of the five treatments
tested had lower concentrations in all pigments than those of
dehydrated Giza~3, with the exception of chlorophyll-B in
dehydrated Morgan beans previously blanched by Mgso4 and water,
In other words, dehydrated Morgan beans using MgSO4 and water

showed a higher concentration in chlorophyll-B only but not in

chlorophyll-A and carotencids.

Blanching in Magnesium sulfate solution was selected to
be tested as efficient pretreatment to green beans due to the
well known beﬁéf{éial effect of sulfur on retention of colour
and control of enzymatic reactions (Wedzicha, 1984). Roberts

and McWeeny (1972) and Downen (1977) prefered blanching of
green beans in boiling water containing sulfur as such
treatment reduced the microbial load. Literature

reports on other Magnesium salts were not encouraging and

contradictory. Gupte and Francis (1964) reported that although
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the use of magnesium carbonate (MgCOS) in combination with
high temperature short time (HTST) at 300°F improved chloro-
phyll retention in pured spinach, the effect was not stable
during storage. On the other hand, Asghar et al. (1978)
studied the effect 5f some predrying unit operations such as
priching, blancking, sulphiting and dipping in MgClZ, MgCOS,
or Mg(CH3COO)2 solution on the chlorophyll stability of

dehydrated peas and proved that all of these pretreatments

favoured conversion of the chlorophyll into phenophytin to

different extent, independent on pH value of the dried peas,

It appeared from the obtained results that pretreatments
other than MgSO4 were not satisfaéfory although of the various
reports of the effectivness of these pretreatments in main-
taining lower changes and also desirable characteristics during
Processing. For example, calcium chloride was reported by many
investigators (Simen et al., 1955; Legault et al.,, 1951;Burton
et al., 1963b; Zerbini and Sozzi, 1980; Bolin and Steele,1987)
a8 possible inhibitor to browning during processing of fruits
and vegetables . Moreover, calcium chloride is usually added
to blancrler water to form insoluble calcium pectate complexes
and thus to maintain firmness in vegetable tissues (Morton and
Waston, 1988), 1In addition, Morton and Waston (1988) mentioned

that sodium carbonate or calcium oxide are often added to

of green vegetables and that enzymic. browning ‘of cut potatoes can
be prevented by holding the food in dilute (2% w/w) brine

prior to blanching,
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2-2.1.1.2. Selection of optimum blanching period:

For the establishment of optimum blanching treatment,
different periods of time {(min) for blanching green beans
from both cultivars tested were applied which ranged between
2 to 6 min intervals. Then the sensory evaluation of the
characteristic green colour and concentration of chlorophyll-a,
B, and carotenoids were estimated after blanching beans at
85°C wusing 0.5%, MgSO4.7H20 solution for each blanching
period tested and also after their subsequent dehydration at

€8°C for 6 hrs; since blanching in MgSO4 have been proved to

produce maximum concentration of all pigments (Table 40).

Among the five blanching intervals applied, samples blan-
ched for 4 min in Mg$o4appeared to be the most successful
ones from the standpoint of green colour organoleptic score
amounts of chlorophyll A, B, and carotenoids pigments and also
colour compared to other treatments blanched for different

intervals of time (Table 40).

M3SCs-blanched Morgan beans for intervals of 2 to 6 min
exhibited the same green colour but higher amounts of chloro-
phyll-A, B, and carotenoids than those of Giza-3 cultivar, In
contrast, dehydrated Morgaﬁ beans exhibited lower amounts of
chlorophyll~A, and carotenoids than those present in dehydrated
Giza-3 beans, with the exception of chlorophyll-g although did

not differ in the characteristic green colour scores. Similar

result was obtained previously during the present study

(Table 40),

In agreement to our results,Orvin and McCarty (1960) found

that the blanching times for number of varieties of green beans
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ranged from as low of 4.30 min to a high of 5,95 min at 87.8°C
and between 2.52 and 3.23 min at 93.3°C. Seminole variety
required 5.94 min at 87.8°C and 2,87 min at 93.3°C, Contender
variety required 5.00 min at 90.6°C and 2.83 min at 93.3°C.
Walker (1964) showed'that the amount of chlorophyll converted
to pheophytin was increased approximately linearly with time
of blanching up to 3 min, but that with longer blanching times
the relative amounts further converted were pfogressively
diminished. Analysis for total chlorophylls and pheophytin
content showed that the original content of beans was affected
by bianching. Moreover, Halpin and Lee (1987) mentioned that
as blanching time increased from 3 to 6 min, the loss of

ascorbic acid was significant.

Chlorophyll was found to be more stable in water-blanched
than in steam-blanched vegetable samples. When vegetably were
preheated in water at 54.4°C rather than in water at 65.6°C,
blanching time necessary to degradation cf chlorophyll was
relatively lower in the former than the latter (Dietrich and
Neumann, 1965). On the other hand, preheating for 5 to 10 min
at 54.4°C did not result in chlorophyll conversion while,65.6

or 76.7°C lowered chlorophyll,

— e v Cm—n ey e e e s— M o e e — — e e e -

For the completion of optimum conditions for blanching
of green beans from both cultivars tested different degrees
of blanching temperature were applied using 0.5% MgSO4in
blanching solution at constant blanching period of 4 min.
Then the characteristic green colour as well as concentrations

of chlorophyll~A, B, and carotenoids were estimated after
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blanching beans after applying every designated blanching

temperature and also after their subsequent dehydration at

68°C for 6 hrs.

Among the six blanching temperatures applied, samples
blanched at 80°C in MgSO4 appeared to be the most successful
ones compared to the other treatments blanched at the other
tested temperature from the standpoint of good green colour
as well as amounts of chlorophyll-A, B, and carotenoids
pigments . However, there was a gradual increase in concen-
trations of the three pigments parallel to the increase in
blanching temperature. Furthermore, Mgso4—blanched Mo rgan
beans at 80°C for 4 min exhibited higher amounts of chloro-
phyll-A, B, and carotenoids than those of Giza-3 beans although
both did not differ in green colour scores. In contrast, dehy-
drated Morgan beans exhibited lower amounts of chlorophyll-A,
and carotenoids than those present of Giza-3 beans. similar
results were previously obtained in the course of the present

study (Table 40).,

In accordance to our findings, Hassan (1986) found that
the rate of chlorophyll changes between the fresh and frozen-
blanched green beans was higher when the temperature of blan-
ching raised from 70 to 90°C. Hgwever, within a given tempera-
ture,the longer the period of heat treatment the higher is
the degree of chlorophyll changes to pheophytin., She also
revealed that the percentages of changes in chlorophyll to
pheophytin in green beans as a result of blanching at 70, 80
and 90°C for 5 min, respectively, were 0.496, 16.58, and 39.4%%

on dry weight basis.
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4.2.1.2. Selection of optimum dehydraton conditions :

_——————ﬁb——&———_—u—o———ﬂ-———————“

For the establishment of optimum dehydration conditions
for some new Egyptian cultivars of green beans, different
degrees of temperature were examined for their ability to dry
blanched beans until constant dry weight to’'the point where maximal
desirable green colour scores and higher concentration of plant
pigments were attained after dehydration. Therefore, organoleptic
evaluation scores for green colour as well as concentrations of
chlorophyll-A, B, and carotenoids were estimated in dehydrated
beans previously blanched using either 0.5% solution of MgsO

4
or water at 80°C for 4 min (Table 41).

Among the four dehydration temperatures tested, samples
dehydrated at 65°C appeared to be the most successful ones
regardless of the kind of blanching solutions previously
applied before drying. At 65°C, dehydrated samples previously
blanched in MgSO, and water ranked the first and the second
from the standpoint of successful drying characteristics
organoleptic colour scores and also of amounts of pigment
present compared to other blanched beans dried at all other
tested degrees of dehydration temperature. Although dehydra-
ted beans at 50°C and 60°C exhibited higher retention in the
three pigments than those dehydrated at 65°C, these beans did
not show complete drying at the period of 6 hfé which seemed
to be unsatisfactory drying'period. However, there was a
gradual decrease in concentration of all pigments parallel to
the increase in dehydration temperature compared to the
initial level present in. fresh startiﬁg beans. The 65°*C dehy-

drated Morgan and Giza-3 beans previously blanched in Mgsb4
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and water exhibited better retention of all pigments compared

to beans dehydrated at 70°C.

Compared to the starting fresh beans of both cultivars
it was noted that at sll dehydration temperatures tested, the
retention cf the three pigments was corsiderably higher in
cehydrezted beans previously blanched in water than their
ccrresponding dried beans blanched in M9804 However, with
all dehydration temperatures both cultivars had similar green
colour appearance tut Morgan beans exhibited lower amourits of
chlerophyll-A, ancd carctenoids than those present of Giza-3
beans with the exception c¢f chlorophyll-8. Similar results

were chtained before throughout the present study - (See

table 40).

4.2.1.2.2. Selection of optimum dehydration period:

Different drying periods were ccmpared for treir suita-
bility to dry blanched green teans in either 0.5% MgSQ, or
water (at 80°C for 4 min) using air-circulated oven set at
dehydration temperature cf 65°C uﬁtil constant dry weight was
achieved. Then the ctaracteristic desirable greer cclour was
evaluated and ccncentrations of chloroptryll-A, B, and carote-

ncids were estimated in dehydrated-blanched bezns (Table 42),

Among the three dehydration period tested, samples
dehydrated for 6 hrs appeared to be the most suitable ones,
regardless cf the type of previous blanching treatment. At
drying period of 6 hrs, dehydrated beans previously blanchked
in MgSO, and water ranked the first and the second from the
point of successful drying characteristics green colour

scores and also maximum retained amounts of pigments . Although
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beans dehydrated for 3 hrs exhibited higher pigment concentra-
tion than those dehydréted for 6 hrs, their beans did nct show
ccmplete drying at 65°C used. However, there was a gradual
decrease in concentration of all pigments parallel to the
increase in period of dehydration compared to the initial
level present in fresh starting beans, blanched Morgan and
Giza-3 beans (in MgSO4 and water), dehydrated for 6 hrs exhi-
bited better retention in all pigments compared to correspon-

ding dehydrated for 9 hrs.

Compared to the starting fresh beans of both cultivars,
it was noted that with all periods for dehydrztion tested, the
retention of each of the three pigments was considerably
higher in dehydrated beans previously blanched in water than
their correspcnding dried beans previously blanched in Mgso4-
However, with all periods for dehydration, Morgan beans exhi-
bited lower amcunts of chlorophyll-A, and carotenoids than
those present of Giza-3 beans with the exception of chloro-
phyll~8., Similar results were cbtained before throughout the

Fresent study (See Tables 40 arnd 41).

According to Weir (1944) a temperature of 60°C under wet
cecnditions destroys carotene in green beans while a temperature
of 80°C under dry conditions tends to preserve it. However,
carotenoids are well retained during dehydration if the vege-
table has beer blanched and sulfured. 1In fact the drying
Schedule for green beanfwas reported by Von Loesecke (19s55)
as follows: 60°C for 4% hrs; 65.6°C for 30 min; 76.7°C for
30 min and 90.6°C for 30 min; the material then bin-dried

at 48,9°C to 5 percent moisture ccntent, He stated that it
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is necessary to avoid all iron contamination which will give
the product a dull appearance when reconstituted and that
the dried material should contain from 400 to 600 ppm of

sulfur dioxide,

In agreement to éur results, Foda et al. (1968) reported
that chlorophyll retention after blanching of green beans
decreased as the blanching time and temperature increased.
Also greater retention of chlorophyll and pheophytin had
occurred after dehydration resulting from longer blanching
time and higher temperature, On the other hand, Cruess and
Mackinney (1943) found that a shorter drying time at 65.6°C to
71.1°C was less destructive to vitamin C than a longer pefiod

at 48.9°C.

Processing of the new dehydrated green cultivar into
dehydrated product according to the conditions of the present
study resulted in good green colour and appreciable concentra-
tion of plastid pigments compared to literature reports on other
cultivars grown in Egypt. Zayed (1965) found that Mont-Calme,
Contendar, Seminole and ideal, the Egyptian cultivars of green
beans dehydrated at 68°C for 6 hrs, respectively, contained 53.6,
46.7, 48.3 and 41.3 mg % total chlorophyll and 2.5, 2.8, 2.7 and
2.6l mg % carotene, respectively. These values for the four
old wvarieties, respectively, were lower than the average
value for the total chlorophyll and carotenoids present

in both the two new cultivars blanched by the both

treatments as found in the present study wupon
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dehydration at 70°C for 6 hrs by 29.7, 19.3, 21.9 and 8.7%
respectively for total chlorophyll and by 89,7, 88.5, 88,9

end 89.3%, respectively,for carotenoids. 1In addition, Saad
(1989) found that green bean dehydrated at 60°, 70° and 80°C

for 10, 8 and 7.5 hrs, respectively, contained 2.48, 2.94 and
2.75 mg %. respectively, chlorophyll-A and 0.33, 0.43 and

0.41 mg % , respectively, chlorophyll-8. These values at the
three temperature used, respectively, are lower than the average
value for the same pigments present in both the two new cultivars
blanched by both treatments as found in the present study upon

dehydration at 65°C for 6 hrs by 90.5 and 97.7%, respectively,

Concluding remarks:

Data ccllected from the experiments performed for the
establishment of the optimum condition for processing two
new green bean varieties, grown in Egypt, into dehydrated
products revealed that under the ccnditions of the present
study, the optimum blanching parameters appeared to be the
following: blanching solution of MgSO4 at blanching tempera-
ture of 80°C for period of 4 min. 1In addition, blanching in
water,under the same conditions, was chosen as a blank to
MgSO, especially after noting that water followed MgSO in
keeping maximal characteristic green colour toge ther with
higher pigment concentration (Table 40) during the experiment

for determination of the best blanching solution.

Further, the optimum dehydration parameters under the
conditions of the present study were taken as: air-circulated
oven at dehydration temperature of 65°C for 6 hrs to dry

blanched beans in either water or O'EZ‘MQSO4SOIUtiOn.
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4.2.2, Effect of the selected dehydration conditions on

characteristics of processed green beans:

_______ ng ratiges:

Drying ratioes were found to differ according to percen-
tage of moisture coﬁtént before and after processing had drying
ratioes of 1:6.96 and 1:7.03 (average 1:6.99) for water and
Mgso4~blanched Morgan beans, respectively, while in case of
Giza-3 beans they were 1:6.09 and 1:6.15 (average 1:6.12), res-
pectively. With both blanching treatments, dehydrated Morgan
beans exhibited slight higher drying ratioes than the correspon-

ding Giza-3 beans by about 12.6%. However, blanching conditions

did not influence the drying ratio for both beans cultivar

(Table 43) .,

It is well known that the drying ratio differs considerably
according to the variety, time of harvest, grade of raw material
and loss in preparation (Von Loesecke, 1955) and is greatly
affected by dry matter and moisture contents. For example,
Cfuess and Mackinney (1943) found different drying ratioes for
several varieties of green beans grown in USA: Stringless green
ped, 6.8:1; Stringless, 9.2:1, Plentiful, 6.7:1, Relujee U.S,
No. 5, 8.0:1; Blue lake, 12,8:1; Stringless Blue Lake, 10.2:1;
White Kentucky Wonder, 8.3:1: Brown Kentucky Wonder, 10,.0:1:
McCastin, 10.2:1; and S.A. No, 1, 5.6:1, Some of these reported
ratioes are comparable to our results especially with Stringless
green pod, Plentiful and S.A. No. 1, In contrast, the drying
ratioes for many green beans such as Stringless; Refujee U.S,
No, 5; Blue Lake; Stringless Blue Lake; white Kentucky Wonder;
Brown Kentucky wonder and McCastin are higher by 28.4; 17.6; 48.5:

35.4; 20.6; 34.1 and 20.6§¥, respectively than the average value

found for the two Egyptien cultivars tested,
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Zayed (1965) reported that the drying ratices for the
old green beans grown in Egypt such as Mont-calme, Siminole,
Ideal and Contender were 10.7:1: 10.5:1; 8.3:1 and 9.8:1,
respectively, when dried at 68°-70°C for 6 -10 hrs., These
ratioces are higher than those average ratio obtained in the
.present study for the two new green beans cultivar by 38.4;

36.2; 20.6 and 32.8%, respectively,

4.2-2.2._Rehydration properties:
The rehydration ratio, coefficient of rehydration and

moisture content (%), in rehydrated samples were determined

for the tested samples at various time intervals for a total

period of 6 hrs of soaking in water at room temperature and

the obtained results are shown in Table (43). The rehydra-

tion ratio coefficient of rehydration and moisture content (%)

in rehydrated samples showed variation in their values in

function of various treatment before dehydration where they

ranged with Morgan beans between 1:2.5 to 1:2.6; 0.72 to 0.74

and 81.4 to 82.0%. respectively, after soaking in water for

1 hr, and ranged between 1:5.3 to 1:5.5; 1.52 to 1.56 and

S1.2 to 91.5%, respectively,affer‘ékiehding soaking period:

to 6 hrs under the same soaking conditions. On the other hand,

with rehydrated Giza 3 beans they ranged between 1:2.0 to 1:3.0;

0.65 to 0.97 and 76.8 to 84 .4, respectively, after soaking in

water for 1 hr, and ranged between 1:5.0 to 1:5.8; 1.63 to 1.88

and 90.7 to 91 .9, respectively,after 6 hrs of soaking.

With both cultivars, dehydrated beans exhibited slight

higher rehydration properties for beans previously blanched in
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MgS0, than those previously blanched in water. Furthermore,

there was variation in rehydration properties for both bean

cultivars tested.

In general, the reported rehydration ratioes are much
better or higher than those reported for some older Egyptian
cultivers of green beans "(Zayed 31965 and Saad 11989). In
agreement to our results Zayed (1965) reported variation in
rehydration ratioes of six commercial dehydrated green beans
prepared from two Egyptian cultivars processed at two differ-
ent factories of Nasr Company for dehydrated products in Egypt
in function of starting cultivar and quality of dehydrated
product. Dehydrated Mont-Calme (Grade 1) processed at Souhag
and Alexandria factories had 1:4,14 and 1:4.1, respectively,
while grade II of the same variety had 1:3.33. On the other
hand,dehydrated seminol (Grade 1) processed at Souhag and
Alexandria factories showed 1:4,27 and 1:3.8, reépectively,
while grade II had 1:4.17. Furthermore, Saad (1989) stated
that rehydration ratioces and coefficient of rehydration of
baladi green beans dehydrated at 60°C had 1:2.3 and 0.43%.
respectively after soaking in water for 1 hr as well as 1:3.04
and 0.58%., respectively, after soaking in water for 2 hrs at
room temperature. The difference between our results and those
of Zayed (1965) and sSaad (1989) could be attributed to the fact
that the new green bean cultivars (i.e. Margan, é;za-3) had
complete different chemical composition than that for the
older cultivars, especially in crude fibers. High content of
fibers is well known to result in poor rehydration properties

as observed in case of celery (Neubert et al., 1968).
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The observed differences in rehydration properties between
the various treatments of the present study also between our
data and those reported in literature could be attributed to
the fact that there are many factors which influence the dehy-
dration products and therefore their subsequent rehydration
since rehydration is not the opposite of dehydration (Morton
and Waston, 1988), Furthermore,the loss of different permea-
bility in the protoplasmic membrane, loss of turger pressure
in the cell, protein denaturation, starch crystallinity, and
hydrogen bonding of macromolecules have been suggested as
causes of, and at times correlated with variocus parameters of
rehydration (Neumann, 1972), For example, the effect of blan-
ching on rehydration properties of vegetables is contradictory,
Gold (1962) reported some increase in rehydration with celery
dise blanched before drying, while Neubert et al, (1966) noted
lower rehydration values, Neumann (1972) stated that blanching
of celery increased rehydration by only 5% and that type of
solute or chemical substance added to blancher water influence
rehydration properties. The pH and ionic salts was reported
to influence rehydration properties since they affect cell wall
permeability to water (Neumann, 1972) . Furthermore, it is
difficult to compare our results to others because method of
determining rehydration and conditions during test (such as
agitation and temperature)were reported to the amount of water,

absorbed (Neubert et al, 1968),
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4.2.2.3._Moisture content of fresh, blanched_and_dehydrated

green beans:

As shown in (Table 44), moisture content formed the first
major constituent and occupied the highest percentage of chemi-
cal composition of both fresh green bean varieties (86.7 and
84.8% for Morgan end Giza-3 cultivars, respectively), Mortha
louis et al. (1950) and Lazar et al. (1963) reported slight
higher moisture content by about 3.1 and 4.7, respectively
than the average value for moisture content of both fresh beans
obtained in the present study for the two Egyptian cultivars,
Moreover, Zayed (1965) reported that fresh Mont-Calme, Contender,
Seminole and Ideal Egyptian.cultivars of green bean contained
respectively, 91.26, 90.45, 91,14 and 88.65% moisture content
These values are higher than the average value for moisture
content found in fresh green beans from both the new cultivars

by about 5.46, 4.65, 5.34 and 2,85%, respectively,

Blanched green beans in either water or Mgso4 exhibited
slight higher moisture content by about 1.2 and 1.9 . respec-
tively, for Morgan cultivar and 1.7 and 2.9% ., respectively, for

Giza~3 cultivar over the level present in their starting fresh

vegetables,

Dehydrated green beans cultivar previously blanched in
either water or MgSG4. showed moisture content of 7.0 and 6.2%,
respectively, for Morgan cultivar and 7.0 and 6.5%, respectively,
for Giza-3 cultivar, It is apparent that although Morgan beans
exhibited .~ slight higher amounts of moisture content than the

corresponding Giza-3 beans in the fresh and blanched states,
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both cultivars showed comparable moisture values after
dehydration, After dehydration, the rate of decrease in
starting moisture content of Horgan beans under the applied
dehydration conditions was in order of 79.7 and 80.5% for
water and MgSO4—blanched treatment, respectively, while for

Giza-3 beans was 77,8 and 78.3Y%, respectively.

Many investigators including Weston and Moris (1954);

Dextar et al. (1955); Swanson et al, (1977) and Chang et al

-
e, — — — — rre—

(1979b) reported higher moisture content by 2.1-6.8%; 2.2-4.3%;
4.32% and 19.3%, respectively, than the average value for mois-
ture content obtained in the present study for both dehydrated

green beans processed from the two Egyptian cultivars,

The moisture contents of dehydrated green bean products
prepared from two new cultivars grown in Egypt as shown in the
present study are comparable with those reported by zayed (1965)

for dehydrated products processed from the old-grown green tean

varieties (between 6.3 to 7.21%).
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major chemical constituent in fresh Morgan cultivar (0.728%) ,
but the third mago} in fresh Giza-3 cultivar (0.463%). Ether
extract represented the third major constituent in fresh
Morgan cultivar (0.727%), but the fourth in fresh Giza-3
cultivar (0.316%)3 crude fiber formed a veéry small propartion
in Morgan and Giza-3 cultivars (0.339 and 0.091%., respecti-
vely. In general, fresh Morgan cultivar exhibited higher
amounts of all main chemical constituents than those found in

Giza-3 cultivar, €specially crude fiber, (Table 44),

Lazar et al. (1963) reported similar values to those
obtained for fresh beans in the preésent study for ether
&xtract and ash contents but higher valuesfor moisture,crude
pProtein and crude fiber contents. Zayed (1965) reported that
fresh pods of the old-cultivated; Mont-Calme , Contender,
Seminole and Ideal Egyptian cultivars of green beans contained
respectively, 16.35, 16.09, 18.99 and 18.13% crude fiber as
well as 8,077, 7.790, 8,036 and 8.669% ash. These values are
higher than the average value found in the present study for
both the fresh green bean new cultivars by about 98,7, 98.9
and 98.8%, reéspectively, crude fiber as well as 92,5, 92.3,

92.6 and 93.1%, respectively, ash content.,

Many investigators (Chang et al., 1979b; Reddy et al,,h198s;

Sansulski and McCurdy, 1987) studied the chemical composition
of fresh greer beans in different countries, However, they

reported higher values for crude protein, ether extract and



-267-

ash ccntent. Blanched Morgan cultivar in water and MgSO,
showed lower amounts of crude protein by about 22,3 and

27.3%, respectively, ether extract by 98,1 and 87,9, respec-
tively, ash by 24.4 and 10,1%, respectively, crude fiber by

64 .6 and 32.2%, respeétively than their starting fresh

Morgan beans. On the other hand Giza-3 cultivar blanched
in either water or MgSO, showed also the same trend of lower
cruvde protein by about 37.4 and 40.2%, respectively, ether
extract by 94,3 and 76,9%, respectively, ash 17.6 ard 14.2%,
respectively, crude fiber 14,3 and 13.2%, respectively than

their starting fresh beans,

In both cultivars, water-blanched beans contained lower
moisture, ether extract, ash and crude fiber contents but
higher content in crude grotein thar those present in MgSOZblanched
beans., On the other hand, Mgrgan cultivar blanched in MgSO4
exhibited higher amounts of all chemical constituents than
the corresponding Giza-3 beans. 1In contrast, water-blanched
Morgan beans showed z hicher moisture. crude protein anrd crude
fiber conterts but lower amounts cf ether extract and ash

content than those of Giza-3 cultivar.

Dehydrated Morgan beané previously blanched in either
water 6r MgSQ, exhibited lower amounts of crude protein by
about 90.2 and 93.1%, respectively; ether extrzct by 98.8 and
98.3% respectively: ash by 25.0 and 10.9%, respectively; crude
fiber Ey €%.3 and ©8,7%,respectively, than their starting fresh
vorgannbeans. : On the other hand, dehydrated Giza-3
beans after blanching either water or MgS0O, showed also the

same trend of lower or crude protein by about 82,7 and 83.4%,
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respectively, ether extract by 96.5 and 94.3%, respectively,
ash by 26.3 and 16 .2, respectively, crude fiber 74.7 and

63.7%, respectively,than their starting fresh Giza-3 beans

Beth dehydrated Morgan and Giza-3 cultivars previously
blanched in water orly had higher ccntent in ctrude protein,
but lower content in ether extract, ask and crude fiber,
than thcse presernt in dehydrated beans previously blanched
in MgSO4 from ktcth cultivars, On the cther hand, dehydra-
ted Morgan exhibited lower amounts of crude protein and ether
€xtract and higher ash and crude fiber than those c¢f Giza-3
cultivar regardless of type c¢f blanching treatment applied .,
However, dehydrated beans from both Cuiltivars (either previos-
- ly blanchked in water or Mgso4) exhibited nearly the cemparable

mcisture contents .,

Comparing the chemical ccmpesition of dehydrated beans
with literature reports from different countries revealed
that higher values for mcisture, crude protein, ash, and
crude fiber content but lower value for ether extréct than
those obtained in the presert study were reported by Mortha
Louis et al., (1950) while cther investigators (westor anrd Moris,
1954; Dextar et al, 1955; Swarson et al., 1977; cChang et al.,
1979b; Rockland et al., 1979; Reddy e* al., 1985; Belitz and
Crosch, 198€; Sansulski and McCurdy, 1987) reported higher value
for all chemical constituents than those cbtained in the present

study for dehydrated green kears processed from both the new-

culrivated Egyptian green bearn varieties,
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Comparing the chemical composition of both the dehydra-
ted products prepared from both the new cultivated green bean
varieties with the old varieties grown in Egypt prior to 1980
revealed great wvariation. For example,Zayed (1965) reported
that dehydreted Meont-Calme, contender, Simincle and Ideal
Egyptian varieties of green beans ccntained, respectively,
7.00, 6.00, 7.21 ard 6.35% moisture content. These values
&re comparable with the average value for moisture content
found in dehydrated products of the two new cultivars which
did not exceed ($0.32, -0.68,+0.53, and ~0.33%., respectively),
Furthermore, moisture and crude fiber content of six commer-
cial dehydrated green beans prepared from two Egyptian cul-
tivars processed at two different factories of Nasr Company
for dehydrated products, Egypt., were repcrted by Zayed(1965) ,
Dehydrated Mont-Calme (grade I) processed at Souhag and
Alexandria factories had 8.53, 7.75 moisture and 15.53, 15.91
crude fiber content (dry basis), respectively, while grade II
of the same variety had 6.81% mcisture and 18.63% crude fiber
content. On the cther rand, dehydrated Seminol (Grede 1)
processed at Sochag and Alexandria factories showed 8.49,,

7.75% moisture and 16.83, 15.91% crude fiber, respectively,

- while grade II had 11.06% mcisture at 21 .01% crude fiber

content .
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4.,2.2.5.1, Acidity:

values for acidity (as citric acid)for fresh immature
pods of Morgan beans (0.084 vs. 0.073%). The values reported
by Saleh (1991) for acidity (1.81% as citric acid) of fresh
Giza-3 variety grown in Egypt is higher than that found in

the present study for the same cultivar (0.073%) .

However, total acidity increased by blanching and also
by dehydratior of green beans (Table 45), Such increase was
more dependernt on previous Elanching treatment rather than
the effect of green beans variety or cultivar since fresh
starting Morgan had higher acidity values than Giza-3 counter-
part (0.084 vs, 0,073). However, the increase in acidity was
greatly higher upon blanching in MgSOAthan blanching in
water. Such increase could be attributed to the addition of
MgSO4 (pH 3-5) to blancher water., In addition, the rate of
increase in acidity after either blanching or dehydration was
considerably higher in MgSOiblanched samples than in water-
blanched samples. 1In case cf Morgan cultivar, the rate of
increase as a result of blanching in water and MgSO4SGlution
was about 31.0 and 138%, respectively, while in case of Giza-3

cultivar such increase was 50.7 and 187.7%. respectively.

Mori et al. (196€) noted a relationship between the rise
in total acidity and chlorophyll degradation during heating

process and storage of green beans,
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It should be mentioned that it is already reported that
both the extent of pH change and the rate of change due to
increments in NH4H003 differed with vegetable (Watt and
Merrill, 1963). Aside of the effect of blanching solutes
on acidity value for blanched green beans, Eheart and Odland
(19732) indicated that blancking of green beans at 93°C for
4-4.5 min resulted in the increase in pH of both cooked
beans and cooking water with various treatments while acidity

varied in versely with PH.

With respect to the effect of water blanching on the pH
and acidity;in contrast to our findings, Saleh (1991) showed
that acidity of both water- blanched peas and green beans were
lower than that of fresh samples; values that were 1.23 and
1.81% dry matter for fresh samples, decreased to 0,79 and
1 4&% dry matter for water- blanched one. The PH values,
slightly changed from 5.96 to 6.17 in breen beans, Similar
findings were mentioned by Odland and Eheart (1975) who indi-
cated a decrement trend for titratable acidity from 3 49 tq
1.47 mg/100 g wet basis, and a slight change of pH from 6.64
to 6.56,

Upon dehydrating blanched beans from both cultivars,
certain decrease in acidity values was attained compared to
the levels of blanched samples. 1In case of Morgan cultivar,
acidity after dehydration decreased by 5.5 and 1€.C% lower
than those present in samples blanched with water and MgSo, ,
respectively, which means that the total increase in acidity

of dehydrated products compared to their starting fresh

materials was in the order of 23.8 and 100¥%, respectively,



~-273-

In case of dehydrated Giza-3 cultivar, acidity lowered by

8.1 and 8.6 %, respectively, thus the total increase in
acidity in dehydrated samples compared to their starting

fresh materials was in the rate of 37.0 and 163.0%, for water
and MQSO4—blanched aehydrated samples, respectively, 1In
contrast to our findings, Saleh (1991) reported that no signi-
ficant change in acidity occurred during freezing of processed

Giza~-3 beans,

————.-—————-*————.——ﬂ_

Agcorbic acid is able to attach itself to oxygen and is
one of the most important antioxidant for fruits and vegetables
that have a tendency to do colour and lose their-natural flavcur
(Fennema, 1976). Morton and waston (1988) mentioned that losses
in vitamins (ascorbic acid) are used genérally as indicator of
food quality and therefore the severity of blanching treatment .
However, Muftugil and Yigit (1983) showed that blanching reduced
ascorbic acid content in some vegetables (green peppers, beans,
onions and carrots). Fresh Morgan beans had kigher asccrbic
ecid content (by about 21.6%) than those found for_fresh Giza-3

beans (13.78 vs. 10.87 mg/lco g, respectively) (Table 45),

The old cultivated varieties of green beans grown in Egypt .,
Mont-Calme, Cortender, Seminole and Ideal, were recorted by
Zayed (1965) to contain,respectively, on dry weight basis
241 .4, 215.1, 207.8 and 188.7 mg % asccrbic acid. These values
are higher than the average value found in the present study
for ascorbic acid content of fresh pods of both the new culti-
vars by about 94,9, 94.2, 94.0 and 93 .4%, respectively. How-

ever, different investigators reported different values for
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ascorbic acid content for fresh green beans newly grown in
Egypt, Hassan (1986), Saad (1989) and Ssaleh (1991) reported
that fresh green beans from different cultivated varieties
in Egypt ccntained 10.08, 79.92 and 74.81 mg %. respectively,

on the dry weight of fresh pods. The average value for

ascorbic acid cortent found in the present study for both
tested new cultivars is higher than that found by Hassan

(1986) by 18.5% and mearwhile lower than those reported by

Saad (1989) and Saleh (1991) by 84.4% and 85.5%. respectively,

Results in Table 45 revezled that ascorbic acid content

reduced after blanching in either water or MgS04 by abcut 4al.p

- and 38,2, respectively, in case of Morgan cultivar and by

59.9 and 53,9, réspectively, in case of Giza-3 beans .

Type of blanching treatment influenced ascorbic acid
ccntent and also the rate of retéention. However, the rate
cf retention after blancring was higher in water-blancred
samples than in MgSC,~blanched samples, MgSO -Elanched beens
contained higher ascorbic acid over that in water blancled by
13.2%in case of Giza-3 beans and 5.5 1n case of Morgan beans
In contrast, the total rate of decrease (¥ retention) by
dehydration was of comparable values for water and MgSO
blancked beans. Morgan beans exhibited higher amounts of
ascorbic acid contents than those of Giza-3 beans in both
blanched (by 43.9% in sverage) and dehydrated states (by

68.9% in average) probably due to higher initial content in

Morgan teans in ascorbic acid,

However, the observed decrease after dehydration was
attributed to the effect of blanching and also drying cecndi-
tions on the degradation of ascorbic acid content ( Labuza,

1973),
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The loss of ascorbic acid in 8 varieties of vegetables
during preparation and dehydration was found to range from
29 to S0% (Anonymous, 1942) while Morgan et al.(1949)  found~
that loss of vitamin C due to blanching and dehydration was
16-83%. Most of ascorbic acid lost during blancring of vege-
tables is reported to be primarily by leaching (Luh et al.,
1967 and Fentema, 1977). Halpin and lee (1987) found that
Vitamin C losses are expected to occur during blanching of
vegetables due to thermal degradation and due to the action

cf ascorbic acid oxidase.

The observed decrease in ascorbic acid content after
blanching by two treatments was in the range préviously
reported by many investigators. labuza (1973) merntioned that
ascorbic acid. losses widely varied from as 10¥ before blanch-
ing to almost complete destruction. Hassan (1986) reported
that the percentage of decrease in ascorbic acid content by
blanching was cf 33.33% for water-blanched (at 80°C for Slmin\
green beans., However, higher rate of loss was observed upon
blanching the tested two cultivars, especially with Giza-3

beans which showed muck higher rate of loss.

After dehydration of blanched green beans (in water or

MgSO4) a further decrease in ascorbic acid contents was

observed. Ascorbic acid content decreased by 27,9 and 31.5%,
lower than the levels present in their starting blanched beazans
in either water or MgSO4- respectively, This means that the
total decrease in ascorbic acid content of dehydrated samples

compared to their starting fresh materials was 57.9 and 57. %,
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for water and Mgso4 blanched dehydrated samples, respectively,
In case of dghydrated Giza-3 cultivar, ascorbic acid content
lowered by 60.5and 61.7 than those of beans blanched in

water and MgSO4: respectively, which means that the total
decrease in ascorbic acid content of dehydrated product was

84 .2 and 82.3% for water and MgSOiblanched dehydrated samples,

.respectively,

Zayed (1965) reported that dehydrated Mont-calme, Conten-~
der, Seminole and Ideal, the old Egyptian cultivars of green
beans contained,respectively, - ‘on dry Weight . 28.3,42.2,
27.4 and 37.6 mg % ascorbic acid content., These values are
higher than the average value for ascorbic acid found in the
present study for dehydrated products prepared from both the
new cultivars by about 86.6. 91.0, 86.2 and 89.9%, respecti-
vely. Furthermore, Saad (1989) reported that green beans
dehydrated at 60°, 70° and 80°C for 10, 8 and 7.5 hrs,
réspectively had cn drv weight 21.26, 23.10 and 31,72 mg %
ascarbic acid content, These values are higher than the
average value for asccrbic acid content of both dehydrated
beans found in the pPresent study by abcut 82.2, 83.6 and

88.1%, respectively,
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Brewning of dehydrated products has been always consi-
dered a serious problem to the food industry especially in
dehydrated vegetables and fruits. Typical optical density
values are given iﬁ (Table 45) for fresh water, and MgSO4‘
blanched as well as the dehydrated materials of green bean
from two different cultivars, Results of the present study
(Table 45) indicated that regardless of the green beans
cultivar, there was a significant change in colour as a result
of blancring and also dehydration, regardless of the kind of
pPrevious blanching treatments appliedbefore drying and also
green bean cultivars, Comparable values for degree of brown-
ing were found for all blanched and dehydrated samples., How-
ever,zlthough of the comparable -values for colour index
between both starting fresh beans, there was significant
change in degree of brownihg as a result of blanching and

also dehydration in function of cultivars and blanching treat-

ments,

In cther words, the degree of browning incfeased after
blanching Morgan beans in water (15.7% higher) and in ’MgSO4
(23.6% higher). However, Giza-3 beans showed an increase in
degree of browning only by (13.0%) atter blanching in water
and by (22.8%) after blanching in MgSO4. Dekydrated beans of
both cultivars showed higher degree of browning than that
for their corresponding starting fresh teans by 29.2% in case
cf dry Morgan beans previously blanched in water byt much
higher browring of 59.6% in case of Mgsq4blanched-dehydrated

beans. 1In dehydrated Giza-3 bean, the degree of browning was
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higher by 26.1% in water blanched-dehydrated beans and by
46.7% in MgSO4fblanched—dehydnated beans than' the levels

present in their starting fresh beans,

In contrast, values for serum colour (%) decreased by
blanching beans in either water or MgSO4 as well as by the
derydration of beans blanched by the two tested treatments.
Such decrease in case cf Morgan bean was in the order of
24.8 and 33.8% after blanching in water or Mg804. respec-
tively, and in the order of 32.0 ard 48.4% after derydration
of water-blanched and Mgsoiblanched beans, respectively,
compared to their corresponding starting fresh materials,
while, in case cf Giza-3 cultivar, the rate of decrease in
serum colour was in the order of 15,1 and 31.3% by blanching
in water or Mgsoa‘ respectively, and in the order qf 36.4
and 43,4 by dekydration of water-blanched ard MQSO4-blanched
beans, respectively, compared to their ccrrespending starting
fresh materials, with both bean cultivars, values for rate of
change in the increase in degree of browning and also decrease
in serum colour after either blanching or dehydration was

highly pronounced in M350 cblanched than in water-blanched

samples, compared to their starting fresh materials,

Giza-3 cultivar exhibited higher amounts of serum colour
than those of Morgan beans during the blanching and dehydra-

tiorn process with the eéxception of dehydrated water~blanched

samples,

It should be stated that during dehydration of green

vegetables, the Principal changes in colour were darkening
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and graying., This change in colour was due to the conversion

of chlorophyll to its degradation products pheophytin., (Blair,
and Ayres, 1943 and Saleh, 19g1).

4.2.2.5.4._Pigments content:
The plastid pigments, chlorophyll and carotenoids are

greatly involved in colour and colour retertion of dried

products (McBean et al., 1971y, Chlorophylls, carotenoids,

anthoxanthins are the chief pigments in most vegetables

(Meyer , lg7s),

Fresh Morgan beans exhibited higher amounts of chlorophyll-
A, B and carotenoids, respectively, than those in the correspon-
ding Giza-3 fresh beans (58.6, 33.0 and 62.30 vs. 42.69, 21,30
and 45,1 mg/100 g, respectively). These values are quite
different from literature values, Zayed (1965) reported that
old cultivated varieties of green beans, Mont-calme, Contender,
Seminole and Ideal grown in Egypt contained respectively, on
dry weight basis, 151.3, 129.3, 129.4 and 103.3 mg % total
chlorophyll and 3,7, 3.0, 3.1 and 3.4 mg ¥ carotenoids, respec-
tively, These values are higher than the average value for
total chlorophyll found in the present study for both new cul-
tivars by about 48,5, 39.8, 39.9 and 24.7%, respectively, but
lower than the found average value for carotenoids by about
93.1,94.4 ,94.2 angd 93.7%. réspectively. 1In addition, Saad
(1989) reported that fresh green beans of an Egyptian variety
contained 68.7 and 66.79 mg ¥ chlorophyll-A and B, respectively,
These values are also higher than the found average value for

chlorophyll-A and B in both fresh cultivars by about 52.7 and
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70.8% ., respectively, 1In complete contrast to Saad (1989),

Saleh (1991) reported that fresh Giza-3 beans contalned , on
dry weight basis, 29,73, 13.28 and 13,17 mg %, chlorophyll-A,
B and carotencids, These values are lower than the values
for the same cultiQar found in the present study by about

+

10.18, 24.5 and 61.2%. respectively,

As shown in Tabtle (45) there was a variable decrease in
pigments content of gréeen beans of both cultivars as a result
of the blanching process under the conditions applied ipn the
present study., 1In case of Morgan cultivar, chlorophyll, A, B,
and carotenoids reached about 35,41, 22.26 anrd 38.94 mg/100 g,
respectively, in water-blanched samples, and 50.09, 29.57 and
52.18 mg/100 g respectively, in MgSOiblanched samples. Mean-
while,in case of Giza-3 beans they reached 32,40, 17.98, and
34.11 mg/lo0 g, respectively, in water-blanched samples, and
38.30, 20.60, and 40.86 mg/100 g, respectlyely in MgSO -
blanched samples, These results would indicate that in case
of Morgan cultivar there was a loss in the amount of the three
pigments by 39.57, 32.55 and 37.50%, respectively, in water-
blanched samples, and by 14.52, 10,39, and 16.24%, respecti-
vely, in MgSO4—blanched samples, while in case of Giza-3, they
decreased by 24.10, 15.59, and 24 .43, respectively, in water-
blanched samples, and by 10.28. 3.29, and 9.48Y%, respectively
in MgsQ, ~blanched samples lower than their corresponding star-
ting fresh materials. So it appears that the decrease in
concentrations of the three pigments was tremendously greater
upon blanching in water than in MgSO4, with both green bean
cultivars and that Morgan cultivar retained higher amounts of

the three pigments than Giza-3 cultivar,
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The decrease in pigments content after blanching could be
attributed to the conversion of chlorophylls to pheophytin
(Potter, 1968, and (Kolzlowask. , 1979). However, the rate of
decrease in chlorophyll content was higher upon blanching beans

in water than in MgSO, solution, Foda et al. (1967) stated

that percent retention of chlorophyll-A, B and carotenoids in
green beans blanched in water was of 34.1, 35.3 ard 41 .6%,
respectively, 1In addition, Hassan (1986) revealed that the
percentages of changes in chlorophyll to pheophytin in green
beans as a result of blanching at 70, 80 and 90°C for 5 min,
respectively, were 0,496, 16;58-and.39.49%, on dry weight basis.,

The higher the blanching.temperature the higher the changes in

chlorophyll during freezing green beans.

Af ter dehydration of Morgan blanched beans, the three
pigments (chlorophyll A, B, and carotenoids) reached about
27.37, 18.15 and 28.20 mg/100 g, respectively, in water-blanched
samples, and 35.60, 24.55, and 37.09, respectively, in MgSO4;
blarched samples while in case of Giza-3 cultivar they reached
29.79, 16.80 and 30.38 mg/100 g, respectively, in water~blanched
samples, and 36,40, 18.70, and 37.50 mg/100 g, respectively, in
MgSG4-blanched samples, Beside the decrease occurred upon
blanching, a further variable decrease in the concentrations of
the three pigments analysed occurred also after dehydration of
blanched beans of the two cultivars, 1In case of dehydrated
Morgan beans, the decrease in chlorophyll-A, B and carotenoids
after dehydration was estimated to be in the order of 22, 7%,
18.5%, and 27.6% mg/100 g respectively, lower than that present

in water-blanched samples, respectively and 28.9%, 17.0% and
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28.9%, mg/100 g respectively, lower than that present in
M3S0,-blanched samples. This means that the total decrease

in chlorophyll-A, B, and carotenoids in dehydrated samples
compared to their startlng tresh materials was 53.29, 45 o,

and 54,74 mg/100 g, respectlvely, for water-blanched samples,
and 39.25, 25,61, and 40.47 mg/100 g, respectively, for MgSO4—
blanched samples. On the other hand, in case of dehydrated
Giza-3 cultivar, the rate of decrease in chlorophyll-aA, B, and
carotencids was 8.1%, 6.6%, and 10.9 mg/100 g, respectively,
lower than that present in water-blanched samples, and 5.0%,

9.2% and 8.2% mg/100 g, respectively, lower than that present

in Mgso4-blanched samples, This means that the total decrease
in chlorophyll-A, 8, and carotenoids in dehydrated products
than the level present in their starting fresh materials was
30.22, 21.13, and 32.70 mg/100 g respectively, for water-~
blanched samples and 14.73, 12.21 and 16.93 mg/lOO g, respec-

tively, for MgSo —blanched samples,

With both beans cultivars, the rate of decrease in the
content of the three pigments after dehydration was consider-
ably higher in case of water- blanched “than in MgSGC, -blanched
samples, compared to their Starting fresh materials., On the
other hand, dehydrated Morgan beans exhibited lower amounts
of chlorophyll-a, and carotenoids than those of corresponding
dehydrated Giza-3 teans, with the exception of chlorophyll-s,

with both conditions of blanching,

Such observed decrease after dehydration is in agreement
withthe reports of thart and Gott (1964) who mentioned that

dehydration process is responsible for the conversion of 26%
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of the chlorophyll to pheophytin in green vegetables, and
they also found that blanching prior to dehydration
increased the conversion of chlorophyll to pheophytin in
the dehydrated materials. Furthermore, Tressler (1942)
indicated that thére was a large loss in carotenoids during

dehydration of vegetables which were not blanched,

In addition, zayed (1965) reported that dehydrated
green bean of the 0ld varieties Mont-Calme, Contender,
Seminole and Idezal grown in Egypt contained respectively,
on dry weight basis, 53,5, 46.7, 48.3 and 41.3 mg % total
chlorophyll and 2.5, 2.8, 2.7 and 2.51 mg ¥ carotenoids,
respectively. These values are higher only in case of Mont-
calme by 3,0 but lower with others by 10.2, 7,1 and 20, 6% .
respectively, than the average value for total chlorophyll.
in dehydrated products prepared in the present study from
both of the new cultivated varieties of greer:beanSand also
lower than the average value for carotenoids in both the new

cultivars by about 92.5, 91.6, 91.9 and 92.2, respectively,

i@@éé;@@k@%@@%@sﬁﬂs
Fresh Giza~3 and Morgan bean cultivars had variable
total and reducing sugars content (10.96 and 9.65% vs, 8.82

and 8,27, respectively). Thus, Giza-3 beans had higher
total and reducing sugars, than Morgan beans by 19.5 and
14.3, respectively. literature values are quite different
from the obtained values , Far example, Zayed (1965) reported
that untreated fresh green beans - from old cultivars
grown in Egypt contained (on dry basis) 37.42, 35,04, 31.82
and 28,28%, respectively, total sugars as well as 23,73,

24.98, 23,13 and 24.05% . respectively, reducing sugars,
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These values are higher than the average value for both

tested green beans cultivarsin the present study by about
73.6, 71.0, 68.9 and 65.0%, respectively, for total sugars
as well as 62.2, 64.1, 61.3 and 62,7%. respectively, for

reducing sugars,

Hassan (1986) reported that untreated fresh green beans
contained (on dry basis) 32.6% total sugars and 18.71%,
reducing sugars, These values are higher than the average
value for both tested green bgan cultivars in the present
study by about 69;7% for total sugars and 52.1% reducing
sugars. However, Saad (1989) reported that fresh green beans
of an Egyptian grown cultivar contained (on dry basis) 12,82%
reducing sugars. This value.is also higher than the average
value -for both tested cultivars by about 30.1%. On the other
hand, Saleh (1991) reported thaf fresh Giza-3 beans contained
11.24% total sugars and 10.71% reducing sugars of the dry
weight. Again these values are higher than the average value
found for both tested green bean cultivars by about 12,0% and

16.3%, respectively,

Total and reducing sugars showed a pronounced increase

after blanching in either water or MgSO4 (Table 45). 1In case

of Morgan cultivar, the rate of increase in total and reducing
sugars was estimated to be in the order of 49.3 and 38.0%.
respectively, for water-blanched samples as well as 60.9 and
51.0%, respectively, for 59304—blanched samples, over the
levels present initially in fresh bears, while in case of
Giza-3 cultivar such rate of increase was of 30.2 and 26.4%.
respectively, with water-blanched samples and of 39.0 and
43.5%, respectively, with MgSO4fblanched samples over the

initial level in fresh beans.
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The values found by Hassan (1986) for blanched green
beans at 70°, 80° and 90°C for 5 min are higher than the
average value for blanched beans from both new cultivars
fourd in the present study by about 55.5, 54.6 and 51 ,9%,
respectively, total sugars and by 32.5, 33.4 and 33.5%, res-
pectively, reducing sugars. Ske alsc reported that blanchred
green beans at 70°, 80° and S0°C fcr 5 min contained 31.93,
31.26 and 29,5%, respectively total sugars and 18.7, 18.95
and 18.99%, respectively, reducing sugars., In contrast with
our results.Hassan (198€) stated that these values decreased
by 0.72, 2.4 and 8.3%, respectively, for total sugars, as well as
increased by 0.05, 1.3 and 1.5, respectively, for reducing sugars

with blancking process.

After dehydration at 65°C fcr 6 hrs, certain decrease in
total and reducing sugars content was cbserved ccmpared to the
levels present in their correspending blanchked beans of both
cultivars tested although of the fact that their dehydrated
beans had higher totral and reducing sugars than their corres-
ponding starting fresh beans. 1In case of Morgan cultivar, the
decrease in total and reducing sugars was of 3.4 and 1z.8%,
respectively, lower than that present in water-blanched samples
as well as, 2.9 and 13.9%, respectively, lower than that
present in Mgsodfblanched samples, This means that the total
increase in total and reducing sugars in dehydrated samples
over the level present in their starting fresh materials was
44.2 and 20.3%, respectively for water-blancred samples as well
as 56.3 and 30.0¥, respectively, for MgSO4fb1anched samples,

However, dehydrated Giza-3 beans decreased by 2.3 and 2.0y,
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respectively, lower than that present in water-blanched samples
as well as 7.5 and 10,09y, respectively, lower than that present
in MgSO4-blanched samples. This means that the total increase
in total and reducing sugars for dehydrated samples over the
Fresent in their starting fresh material, was 26.8 and 23.9%.
respectively, for water-blanched samples as well as 28.6 ard

29.2%, respectively, for M9804~blanched samples,

The extent of increase in total and reducing sugars after
either blanching or dehydration was highly notable in MgSO -
tlanched samples than in water- blanched samples. Meanwhile,
Giza-3 beans exhibited higher amcunts of total and reducing
sugars than those of Morgan cultivar upor blancking and drying

using either water or MgSO4.

Data on the fate of sugars upon dehydration of green
JRD R

L

beans are coﬁtradictory. Saad (1989) reported that dehydrated
beans at 60°, 70° and 80°C for 10, 8 and 7.5 hrs, respectively,
cortained 20.76, 17.04 and 15.50%, respectively, reducing sugars.
In agreement with our results,Saad (198%) stated that these
values increased by about 38.2, 24.8 and 17.3%, respectively,
with dehydration process. However,the values found by Saad
(1989) for dehydrated green beans at 6C°, 70° and 80°C for 10,
8 and 7.5 hrs, respectively,are higher than the average value
found of both dry products of the new cultivars in the presert

study by about 56.8, 47.4 and 42.2%. respectively,

On the other hand, Zayed (1965) reported that Mont-calme,
Contender, Semincle and Ideal Egyptian varieties of dehydrzted
green beans contained on dry weight basis, respectively, 24,94,

24.68, 20.47 and 21.60%. total sugars; 22.15, 20.74, 17.67 and
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20.13%, reducing sugars. In contrast to our results, Zayed
(1965) etated that these values decreased by 33,4, 29.6, 35.7
and 23.6%, respectively for total sugars as well as 6.7, 17.0,
23.6 and 16.30%, respectively for reducing sugars with dehydra-
tion process. The values fourd by Zayed (1965) for dehydrated
green teans prepsred from old cultivars grown in Egypt are
higher than the average value found of both dry products of the
two new cultivars tested by about 56.7, 51.6., 52.9 and 44,1%,
respectively, for total sugars as well as 52.7, 51.7, 49.5 and

49.3%, respectively, for reducing sugars.

— o e e e mm— e -

Identification of individual sugars separated from dehydra-
ted beans prepared from immature Morgan and Giza-3 cultivar
performed using paper chromatography technique. Chromatograms
of an authentic mixture of seven sugars and also their consti-
tuent sever individual sugars together with sugars separated
from duplicate samples of each cf the dehydrated green bean
products are presented in Fig, 10. Arabinose was not able.to
be identified because it was the same Rf of xylose under the
condition of chromatographic separation in the present study,
Paper chromatographic separation of free sugars revealed the
presence of mannose and xylose in dekydrated bean processed
from the two cultivars tested,., Qualitative estimation separa-
ted sugars (Table 46) indicated that mannose and xylose were
present in nearly equal amounts in dehydrated products of both

vegetables.
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Table (46 ): Qualicative estimation of sugars separated
by paper chrcmatograpiay tachnique Ircm
dehydraced green beans of Cwo differsnt

cultivars.

Rp Standaredl Morgan Giza-3
Q.19 Sucrose 2 -
Q.17 Glucose - -
0.20 Maltose - -
0.22 Mannose ++2 +t
Q.33 Xylose ++ ++
Q.26 Arabinose - -

1. Corcentration of individual sugars in
standard soclution was 1%.

2. ++ Moderate.
- Not present,
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In partial agreemenf of our results, Lee et al. (1970)
found that free sugars present in vegetables were xylose,
mannose, raffinose, stachyose and unidertified sugars. More-
over , Chang et al.(1979a) found that free sugars in winged beans
were mannose, xylose, galactose, glucose, raffinose, and
stachyose in winged beans. However, results obtained in the
present study did nct reveal the presence of glucose, galactose,
raffinose or stachyose probably because dehydrated products were
prepared from green beans in the immature stage, while most
literature reports listed these sugars in mature green beans or

in their seeds,

4.2.2.5.7. Characterization of mineral. content of dehydrated

-.-—--——.-——--..——--—-——————.q—-‘——-ﬁ--—-—q—-—-

Mineral analysis included the spectrophotometric determina-
tion of phosphorus, the flame photometric determination of Na
and K and the atomic absorbtion spectroscopic determination of
Ca, Mg, Mn, Cu, Zn and Fe in fresh and blanched green beans
varieties (Table 47), Both green beans varieties had appreci-
able mineral matter content but they showed different distribu-
tion pattern for the minerals analysed. From the point of
availability of minerals, they were arranged, in order of decreas=
$ing abundance as:K, Cu, Mg, Na, Fe, Cu, Mn, Zn, and P in case
of fresh Mgyrgan variety, and as K, Ca, Na, Mg, Fe, Mn, Cu, Zn,

and P in case of fresh Giza-3 variety,

The concentration of each of the analysed elements in fresh
and blanched samples of Morgan cultivar was higher than those
present in both fresh and blanched samples of Giza-3 cultivar,

with the exception of Fe. when concentration was expressed in
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mg/l00 g of dry materials, blanching of both Morgan and Giza-3
cultivars in water resulted in decreaseing the total amount of
analysed minerals by only 2.04 and 1.40%, respectively, ‘lower
than those present in their corresponding starting fresh
materials, In contrést, blanching of Morgan and Giza-3 beans
in MgSO, solution caused the accumulation and the increase
amount of minerals analysed by 8,48 and 11,79% . respectively,
higher than thecse present in their corresponding starting fresh
materials, On the other hand. blanching Morgan and Giza-3 beans
in MgSO4 resulted in higher concentration by approximately 10.74
and 13,37%, respectively, than those present in their correspon-
ding water blanched-counterparts (Table 47). This observation
could be attributed to the higher ash contents of Mgso4—blanched
vegetables from both cultivars than the corresponding water
blanched beans (Table 44) . However, the minerals estimated at
the present study (Table 47) represented about 46.6 and 37.6%
of ashes (Table 44) of their starting fresh Morgan and Giza-3
cultivars, respectively, On the other hand, total minerals
content reached 60,4 and 45.0% of ashes (Table 44) of water
blanched, Morgan and Giza-3 cultivars, respectively, and by

56.2 ard 49.0% (Table 44) in Mgso4-blanched samples, respecti-
vely,

Results of mineral content of fresh, blanched new cultiva-
ted greer beans grown in Egypt are in the range previously
reported for green beans by Morton and waston (1988) with
regard to most individual minerals analysed as well as the
range reported by Mortha Louis et al., (1950) and tazar et al.

(1963) for calcium conteat .




-293-

— e em— w— e o — s e ol S e —

The oxidases, peroxidase and polyphenyl oxidase have been
implicated in many metabolic changes and reactions occurring in

fruits and vegetables after dehydration and also subsequent

stcrage.

Activities of polyphenol oxidase (PPO) and peroxidase { PCD)
énzymes and also their ¥ residual activities were measured in
fresh, blanched (water or MgSO4) and dehydrated green beans of
both cultivars (Table 53) and after this subsequent storage at
room temperature (Tables 54 and 55) . Enzyme activity decreased
after blanching by both treatments and also dehydration, However,
fresh green beans cultivar showed variable enzymatic activities

and also after blanching or dehydration,

A). Enzymatic activities in function of green bean cultivars:

e

There was great variation in €nzymatic activities present
in the two green bean cultivars tested, where Morgan cultivar
had high activities of PPO and also PDD in the fresh, blanched
as well as the dehydrated states under the conditions of the

present study,

Fresh Morgan beans exhibited higher PPO and POD activities
than Giza-3 beans by 319.8% and 329.6%; respectively. This means
that enzyme activities in Giza-3 beans represented only one thirgd
(31.0% and 30.3%, réspectively) of the activities of the two

énzymes present in Morgan.

Among many vegetables tested, green bean and cabbage were

found to have high POD activity (Muftugil, 1985), Furthermore, it
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has been demonstrated by saleh (1991) that PPO of fresh green
beans was of 6.02 to 6.72 (unit/min/g) as well as POD 221.5 to

599,3 unit /min/g.

Blanched Morgan beans in either water or MgSo, showed
higher enzymic activi;ies by 223.1 and 244.8%, respectively,
for PPO ard by 132.7 and 247.9%,, respectively, for POD than
those for ccrresponding Giza-3 beans. This means that enzyme
activities in blanched Giza-3 beans represented 44.8 and 40,9
and by 75.3 and 40.3%., respectively, of the activities of the

two enzymes present in Morgan,

Dehydrated Morgan beans prepared from unblanched, water-
blanched and MgSo4—blanched exhibited an increase in PPO acti-
vity by 425.1, 184.3 and 179.7%: respectively and also an
increase in POD activity by 325.5, 113.9 and 269.0%., respec-
tively higher than those corresponding Giza-3 beans, This
means thaé enzyme activities of dehydrated Giza-3 beans repre-
sented onlyl23.5, 54.3 and 55.6%. respectively, for PPO and
30.7, 87.8 and 37.2, respectively, for POD of the activities

present in Morgan.

8) Enzymetic activities in function of processing conditions:

1) Blanching:

The extent of inhibiting of enzyme activity by blanching
process (which employed heating at 80°C for 4 min) and also by
dehydration (which employed 65°C for 6 hrs) was much influenced
by kind of processed green cultivars, kind of blanching solution,

the type of inhibitant enzyme.
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Blanching in either water or MgSO4 at 80°C for 4 min
reduced PPO enzyme activities by about 57.6 and 70.2% ., respec-
‘tively, of that present in fresh Morgan and by 39,2 and 61.0%,
respectively, for that present in fresh Giza-3 beans. On the
other hand POD activity,reduced by 79.4 and 82.4%, respectively,
in Morgan and by 4é.7ana 76.6%, respectively for that present

in fresh Giza-~-3 beans.,

So it appears that activity of POD enzyme was more effected
or mcre sensitive to blanching temperature applied in the
present study than that of PPO. Since POD activity was more
greatly reduced by blanching than PPO, the % residual
activity in relation to activity in fresh beans was also lower. for

POD than for PPO.

Although similar temperature (80°C) and time (4 min) of
blanching were used, the addition of MgSO, to blancher water
appeared to influence greatly activities and rate of inhibition
of both PPO and POD enzymes. MgSO, was more effective in inhi-
biting both enzymes, since water-blanched beans of Morgan and
Giza-3 cultivars showed higher eérzymatic activity by 29,6% and
35.9%) respectively than _MgSOEblanched beans, and also exihi-
bited higher % residual activity (42.38% vs. 29.84% and 60.76%
vs. 38.96%, respectively for PPO as well as 20.64% vs. 17.60
and 51.26% vs, 23.41%, respectively for POD). values for %
residual activity in water-blanched beans is higher than that
found in Mgso4—blanched samples of Morgan and Giza-3 beans by

29.6% and 35,9, respectively for PPO and by 14.7% and 54.3%,

respectively,for POD,
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2) Dehydration:

The enzymatic activities in dehydrated beans processed from
unblanched, blanched beans were investigated. Dehydrated un-
blanched beans showed higher PPO enzyme activity than water-
blanched and M9504—blanched beans by 69.1 and 82.5%, respectively,
for Morgan and by 28,8 and 58,7%., respectively, for Giza-3 beans
and also higher POD by 82.4 and 88.0%, resp=ctively, for Morgan
beans and by 49.6 and 85.5%, respectively, for Giza-3 beans.
Peroxidase activity has been detected in foods containing as low

as 12.5% water (Acker, 1962).

Although constant temperature (65°C) and time (6 hrs) of
dehydration were used, the previously water-blanched or MgSQ,-
blanched dry beans varied greatly in their residual enzymatic

activities of both PPO and POD enzymes, water-blanched

dehydrated beans of bcth Morgan and Giza-3 beans showed higher
enzyme activities than Mgsodfblanched dehydrated beans (8.92 vs,
5.05% and 4.84 vs. 2.81%, respectively, for PPO enzyme as well as
3.94 vs. 2.68% and 3,46 vs, 0,996%, respectively, for POD enzyme).
This means that residual activities in dehydrated water-blanched
beans were higher than those found in dry MgSOdjblénched beans of
Morgan and Giza-3 cv, by 43.4% and 41.9%, respectively, for PPO

enzyme as well as 32.0§ and 71.2¥. respectively, for POD enzyme,

In comparison to the enzymic activities of starting blanched
Morgan and Giza-3 beans, dehydration decreased PPO activify by
38.9 and 26.1%. respectively, in water-blanched beans as well as
50.9 and 33.1%, respectively, in MgsO,-blanched beans, while POD
activity decreased by 59.2 and 52.4%, respectively as well as

3

67.4 and 70.0%, respectively,
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This means that in comparison to original enzymic activi-

ties present in both fresh beans before blancﬁing,dehydratiOn
decreased PPO activity by 74.1 and 55.1%, respectively, for
water-blanched beans as.well as 85.3 and 73,9%, respectively,
for MgSO4—blanched béans, while POD activity decreased by 91.6

and 75.6%, respectively, as well as 94.3 and 93.0%, respectively,

It could be ccncluded that similar to blanched samples,
dehydrated MgSO,-blanched had lower activities than the water-

blanched- ones with M,yrgan having higher activities than Giza-3.

Moreover, POD activities were more effected by dehydration

conditions than PPO since % residual activity for PCD ernzyme -

activity is lower than those for FPO,

In agreement to our flndlng Yankov (1963) stated that
POD was less heat stable in vegetables than in fruits while
PPO showed the opposite trend. Peroxidase is the most heat-
resistant enzyme in vegetables and its activity is usually
considered as index of blanching or indicator for enzyme
inactivation after heat treatment (Wang and Luh, 1983)
However, POD activity has been shown to survive temperature of
120°C for several minutes, while activities of other enzymes
were negligible after blanching for 80°C (Cox and Mitchell,
1972) . Moreover, Peroxidase is considered to have an empirical
relationship to off-flavors and off-colours in raw and unblanched
vegetables (whitaker, 1972). The relationship between peroxidase
activity and off flavor production in peas has been well establi-
shed (wagenkneeht and Lee, 1958; Pinsent, 1962) . This has also.-
been demonstrated for green beans and turnips (Zoueil and

Esselen, 1959),
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The found value for POD inactivation using under the
processing conditions applied in the present study is much
better than thaf reported earliéf by Zayed (1965) who stated
also that peroxidase of old green bean cultivars was heat
resistant, He reported also that the thermal destruction rates
(rate of change) of peroxidase (POD) of the old-cultivated
green ktean variety Semincle zt different degrees of blancking
temperature (82,2, 87.8°, 93.3° and loce°cC, respectively) were
95.25, 81.3, 77.61 and 72.63%, respectively, after blanching
for 3 min as well as 43,48, 34.35, 1€.66 and 6,03%, respec-
tively after blanching for 4 min, while it was of 38,78, 12.34
0.00 and C.000%, respectively, after blanching for-6 min but
it reached 18.88 and 0.0C% at 82.2° and 87.8°(C, respectively.
efter 10 min of blanching. Finally, POD reduced by 8,68%
after 12 min of blanching at 82,2°c, A complete destruction
of the POD activity occurred after 6 min of blanching at
93.3°C and the same effect occurred after steanm blanching

(1l0C°C) and also after 10 min of blanching at 87.8°C,

In the present study, percent of change or destruction
rates of peroxidase enzyme by blanching green beans of both
tested new cultivars at 80°C for 4 min (;71.8%) is higher than
that found by zayed (1965) for the old-cultivated Seminole variety

blanched at 82.2° and 87.8°C for 4 min, respectively (43.48 and
34 ,35%) .

Muftugil (1985) found thst time for peroxidase enzyme inacti-
vation depended on the temperature of the blanching water, size

of vegetables and the nature of the enzyme present. However, most

literature reports did not agree on common condition for comple te
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or incomplete inactivation of enzymatic activities in green

bean or any other vegetable,

Joslyn and Marsh (1938) recommended a range between 1 and
5 min in boiling water or in steam as the necessary period for
blanching the green beans. On the other hand, Bottcher (1962)
found that heat inactivation of POD was most efficient over the
ranges 50-60°C and 70.95°C in case of vegetables with small
Size using hot-water blanching for just 1 minute. This resulted
is more than 80 percent decrease in peroxidase activity,
Baruffalidi et al (1983) found that 99.2% of POD activity in
green beans was destroyed after 16 min of blancting at 88°C,
99.4% after 4 min at 92°C, 97.7% after 2 min at 96°C and S8, 3%
after 4 min of blanching at 97.8°C. El-Shemy (1986) indicated
that the residual activity of peroxidase in frozen green beans
previously blanched at 70°C was higher than that noticed after
heating at 80°C and 90°C. On the other hand, upon using 80°C
for blanching the frozen samples higher enzyme inhibition was
realized upon heating for 7 min. Same findings were noticed

when 90°C was used for 5 min instead of 3 min,

The higher additional inhibitory effect of blanching in
M9504 than in ﬁater could be attributed to the additional inhi-
bitory effect of sulfite present in Mgso4 and partly due to
lower pH (3.33) of Mgso4 during blanching rather than the effect
of heat treatment condition on PPO since it was equal in both

Mgso and water blanching or the effect of Mg ions,
4

It has long been known that sulphite inhibits PPO catalysed
browning, but the mechanism of this effect of sulphite is non-

traversy., Evidence of the mechanisms of inhibition of PPO
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activity by sulfite, such as formation of guinone sulfite
complexes and the inactivation of PPO has been reported (Embs
and Markakis, 1965; Cole, 1967; Haisman, 1974 Assa et al.,
1978) . Moreover, upon studying specificity and inhibition of
PPO enzyme, Galeazzi and Sgarbieri (198l) treated cut fruits
with MgSO4 and NaZSZOS and stated that a possibility exisits
that bisulfite ion could bind to the oxidised substrate at the
enzyme-substrate complex and thus contributing to the inhibitory
process cf PPO enzyme, On the other hand,Mg ion was found not
to influence PPO enzyme activity extracted from (Chung et al.,

1983) .

In addition Vamos-Vigyazo et al, (1979) found that POD
activity is highest in the pH range of 5.1 to 6.25 and it
increase with temperature according to an exponential plot up
to 35°C. However, Vamos vigyazo (198l) stated that the opt imum

pH of peroxidase from green beans was 5.0.

One of the problems with respect to incomplete inactivation
of POD is the presence of 1-10% of more heat-stable isoenzymes
of POD in most vegetables (Winter, 1969: Delincee and Schaefer,
1975) . Therefore, Erwin (1969 ) stated the heat-resistant
peroxidase detectable in the range of 1-10 percent of the
original activity in most vegetables would require a very long
heating time for its complete destruction. Wang and Luh (1983)
found that at 70°C about 12% of the total POD activity existed
in the heat-resistant form for soluble peroxidase and 31% for
the ionically bound enzyme. When the heat treatment temperature

increased to 90°C, the heat resistant form reduced to 3% and 4%,

respectively,
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4.2.3. Effect of storage conditions on physical and chemical

characteristics of dehydrated green beans:

In an attempt to evaluate the shelf-life of dehydrated
green beans during storage, experiments were conducted to
study the effect of duration of Storage and type of packag-
ing materials and previous blanching treatments on some
physical and chemical attributes of dehydrated products upon
their subsequent storage for six months, Fresh green beans
of two new cultivars grown in Egypt i.e. Morgan and Giza-3
were blanched in either water or 0.5% MgSOZ at 80°C for 4 min
before their dehydraztion in air-circulated oven at 65°C for
& hrs. Freshly dehydrated beans from every treatment of each
cultivar were packed in two sets of glass jars and also of

polypropylene bags,

The sets of each type of containers were either sealed
or closed carefully, then placed in carton boxes. Closed
carton boxes were placed in shelves of large-space store
house and kept at room tempeérature for 6 months where opened
once every three months to drow some containers for physical,

chemical and microbiological analysis,
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4.2,3.1, Moisture content:

— e iew e e mm— o et - wm— e

with both green beans cultivars K moisture increased
gradually by the advancement of storage period at room
temperature. However, the increase in mcisture content
was in accordance to the duration of storage at room tempe-
raturé and in funétion of type cf packaging utilized through-
out storage, rather than the kind of blanching treatments or

kind of green beans cultivar - (Table 48 A)

Dehydrated beans prepared from both blanching treatments
and stored in two different packages of prepared from Morgan
and Giza-3 cultivars had moisture content in the range
between 7.24 to 9.0% (average 8.15%) and 7.36 to 8.97%%
(average 8.11%), respectively, after 3 months . while they
ranged between 8.32 to 9.,0% (average 8.75%) and 7.98 to
9.37% (average 8.57%), respectively,'after 6 months of

storage.

After 3 months of storage, dehydrated Morgan and Giza-3
beans previously blanched by both treatments, showed an
average increase in moisture content of 1.07 and 0.86%,
respectively, upon storage in glass jars and of 2.03 and
1.86%. respectively. in polypropylene packages over the
levels present in their starting fresh dehydrated samples
at zero time of storage. However, after 6 months of storage,
the average increase in moisture was 2.06 and 1.,24%, respec-
tively in glass jars as well as 2.24 and 2.41%, respectively,

in polypropylené packages .

With both cultivars, dehydrated beans stored in poly-
propylene packages for periods up to 6 months exhibi-
ted a slight higher moisture contert than their corres-
pending beans packed in glass jar packages. However, the

increase in moisture content was higher in dehydrated beans
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previously blanched: in MgSO4than those previously blanched

in water, regardless of the type of packages utilized,

On the other hand, regardless of the type of packaging
materials and kind of blanching treatment applied before
drying, dehydrated Morgan beans exhibited slight higher
moisture content than the corresponding dehydrated Giza-3

beans upon storage for 6 months,

The obtained results for moisture content are in agree-
ment with those reported by Nelson et al. (1956) and Foda
et al. (1967), who found that moisture content of dried green
beans and lima beans also increased during storage for periods

up to 4 months when packed in paper cartons, polyethylene bags,

metal containers, or tin cans.

In agreement with our results, Zayed (1965) reported that
moisture content of Mont-Calme, contender, Seminole and Ideal
Egyptian varieties of green beans, respectively, increased by
6.10 to 7.51; 7,00 to 8.13; 5.44 to 6.62 and 7.39 to 8.00%
after two months as well as, 7.51 to 7,7; 8.13 to 8.65; 6.62
to 7.34 and B8.00 to 8.55% after six months of storage in
carton package. However, dehydrated beans from different
cultivars packed in tin cans showed an increase in moisture
content by about 6,10 to 6.40; 7.00 to 7.21; 5.44 to 6.60
and 7.39 to 7.50%, respectively, after two months while it
reached about 6.52; 7.70; 6.75 and 7.50%. respectively, after

six months of storage.
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With both beans cultivar , rehydration properties of
dehydrated green beans stored at room temperature in either
glass jars or polypropylene packages improved gradually
parallel to the advancement of storage period in function
of type of package material utilized throughout storage as
well as the kind of blanching treatment and also varieties

or kind of green beans. (Table 48 B)

Dehydrated beans prepared from both cultivars by the
two blanching treatments and stored in two different packages
had average values for reHydration ratioes, coefficient of
rehydration and moisture content (%) in rehydrated samples
(after 6 hrs in cold water) in the range between 1:5.5 to
1:8,1; 1.81 to 2,37 and 91.6 to 94.4%, respectively, after
3 months while they ranged between 1:5,8 to 1:8.5; 1.92 to

2.48 and 97.1 to 94.6%, respectively, after 6 months of

storage.

The increase in rehydration ratices, coefficient of
rehydration and moisture content in Morgan samples:pfgviously
-blanched in either water or MgSO4 aﬁd stored in glass jars were
over those found for started dry beans before storage (at
zero time) of 22.6 and 38.6; 22.4 and 46.2% and 1.9 and 3.0%,
respectively, after 3 months as well as 41.5 and 40.4%; 43 .4
and 50.0%;: 3.0 and 3.1%, respectively, after 6 months, while
for those stored in polypropylene packages, they increased
by 28.3 and 42.1%;: 29.6 and 51.9%; 2.3 and 3.2, respectively
after 3 months and 50.9 and 49.1%; 53.3 and S8.9%; 3.4 and

3.4%, respectively, after 6 months of storage.
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On the other hand dehydrated Giza-3 beans previously
blanched in either water or MgSO, and stored in glass jars
showed also an increase in their rehydration properties of
only 10.0 and 5.2%; 11.0 and 6.9%; 0.9 and 0.5%, respecti-
vely after 3 months and they reached 16.0 and 25.9%. 17.8
and 28.2%; 1.5 and 1.9, respectively, after 6 months of
storage, while for those stored in polypropylene packages
they increased by 20.0 and 13.8%: 22.1 and 17.0%: 1.9 and
1.3%, respectively, after 3 months but 32.0 and 31.0%; 35.0
and 35.6; 2.6 and 2.3%, respectively, after 6 months of

storage.

Wwith both cultivafs, dehydrated beans stored in polypro-
pylene packages for periods up to 6 months exhibited a slight
higher rehydration properties and also higher rate of increase
in these properties than their corresponding dry beans packed

in glass jar packages.

The highest rate of increase was attained upon soaking
after 1 hr of test while the rate decreased gradually with

increasing soaking time to 6 hrs,

Regardless of the type of packages utilized, the increase
in rehydration properties after 6 months of storing dehydrated
beans from both cultivars aover that of their corresponding dry
beans before storage (at sero time) was higher for those
previously blanched in MgSO4 than those prgviously blanched in

water,

On the other hand, regardless of the type of packaging

materials and kind of blanching treatment applied before dry-

ing, dehydrated Morgan beans stored for periods up to 6
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months exhibited a slight higher rehydrated properties than

their corresponding dehydrated Giza-3 beans.

In general, the reported rehydrated ratioes are much
better or higher than those reported for some older Egyptian
cultivars of green beans by Zayed (1965). In agreement to
our results Zzayed (1965) reported variation in rehydration
ratioes between different green bean cultivars. However, in
contrast to our findings he found that these values reduced

gradually by storage up to 6 months.

Zayed (1965) reported lower and variable rehydration
ratioes after 6 hrs of soaking for some green bean cultivars
grown in Egypt, i.e. Mont-calme, contender, Seminole and
Ideal where they were reduced from 1:4.0 to 1:3.2 from 1:4.8
to 1:4,5 from 1:3.8 to 1:3.3 and from 1:4.3 to 1:4.1, reépec—
tively, after 2 months and further reduced until reached about
1:3.1; 1:4,0; 1:3.0 and 1:4.0, respectively, after & months
of storage in carton package. Dehydrated beans from different
cultivars packed in tin cans showed also dedrease in rehydra-
" tion ratioes from 1:4.0 to 1:3.8; 1:4.8 to 1:4.7; 1:3.8 to
1:3.6 and 1:4.3 to 1:4.4, respectively, after 2 months then
continued to reduce to 1:3.5; 1:4.3; 1:3.4 and 1:4.2, respec-

tively after 6 months of storage.

The difference between our resuls and those of Zayed
(1965) could be attributed to the fact that the new green
bean cultivars (i.e, Morgan and Giza-3) have complete differ-
ent chemical composition than that for the older cultivars,

especially in crude fiber. High fiber content is well known
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to result in poor rehydration properties as observed in case
of celery (Neubert et al. 1968). Moreover, numerous predry-
ing treatments and additives and better packaging also have
contributed to rehydration characteristics of many dried
products (Neumann, 1972). Method of rehydration influence

the mount of water absorbed (Neubert,et al. 1966 & 1968).

Derydrated beans of both cultivars showed variable

and gradual decrease in acidity with the elapsement of storage
period. The rate of such decrease was greatly dependent on
duration of storage period in function of type of blanching
treatments before dehydration rather than the kind of green
beans cultivars or the type of packaging materials., In other
words, all dry beans treatments stored in either glass jars or
polypropylene packages did not show significant differences
among themselves in their acidity values which were decreased
by months extending storage time., In addition, regardless of
the type of packaging material and kind of blanching treatment
applied before drying, stored dehydrated Morgan and Giza-3
beans had a nearly comparable values for acidity and also for

the rate of change by storage. (Table 49).

Acidity of all stored dehydrated beans from all treatments
of blanching and packaging ranged between 0.072% and 0.0645%
after 3 and 6 mcnths of storage, respectively, compared to the
levels present before storage (at zero time), dehydrated stored
beans (in either packages) processed from water and MgSO

4
blanched beans of both cultivars showed a2 tremendous decrease
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in acidity averaging 73.0 and 35.7% respectively after 3
months as well as 8l.4 and 38.8, respectively,after 6 months
of storage., It's evident that, the rate of total decrease
in acidity occurred by storage was considerably higher'for

water-blanched stored dehydrated beans than their correspond-

ing MgSOIblanched counterpart.

Total acidity of dehydrated vegetables were reported to
decrease after blanching and also after subsequent storage
due to reaction between organic acids and sugars forming mono
esters,such reaction was explained by Ingles and Renolds

(1959) .

4.2.3.4. _Ascorbic acid_content:
Dehydrated beans of both cultivars showed a variable
gradual decrease in ascorbic acid content with the increase
in storage period. However, the rate of such decrease was

greatly dependent on storage period elapsed in function of

the kind of processed green bears cultivar rather than the

difference in type of packages utilized throughout the storage
period. 1In other words, dry beans of each of the two culti-
vars stored in either glass jars or polypropylene packages

did not show significant differences in their ascorbic acid
values, Previous blanching treatment before dehydration only
influenced the ascorbic acid content of stored Giza-3 beans

but not that of Morgan beans.

All stored Morgan and Giza-3 beans treatments in either
package tested had average ascorbic acid content of 4.4l and

1.41 mg/100 g, respectively, after 3 months as well as 3.29
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and 1.31 mg/100 g, respectively, after & months of storage .
Compared to the 1evelé present initially before storage, the
average decrease in both treatments of stored Mdrgan beans in
ascorbic acid content was about 24.3% and 43.75% after 3 and

6 months of storage, respectively, Meanwhile, dehydrated

Giza-3 beans prepared from water and MgSO4 blanching treatments,
and stored in either package showed a decrease in ascorbic acid
content of about 18.0 and 27.0%. respectively, after 3 months

and by 23,2 and 32.2%, respectively, after 6 months of storage.

There was no significant differences in ascorbic acid
content by storage in the Morgan bean group between water-
blanched and MgSO -blanched stored dry beans, probably because
beans of both blanched treatments had comparable value 1n1t1ally
at zero time before Storage. 1In contrast, there was a certain
variation within Giza-3 group according to the kind of previous
blanching treatment applied before dehydration since the rate
of total decrease in ascorbic acid content was slightly higher
for Mgsodfblanched than in water-blanched stored beans. The
main reason for such difference during storage is attributed to

presence of such difference initially at zero time of Storage,

On the other hand, regardless of the type of pPackaging
material and kind of blanching treatment before drying, stored
Morgan beans exhibited a higher ascorbic acid content fhan the
corresponding dehydrated Giza-3 beans by about (in average)

68.3% after 3 months and 59.9% after 6 months of Storage probaply
because of pe higher initial level of Morgan beans in ascorbic
acid in the fresh state. (by 21.6%, Table 45} and after blanching

(by 43.9%, Table 45) and after drying just before storage (by
68.9%, Table 45) .
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Various investigators reported certain variable degrees
of loss or destruction in ascorbic acid content during storage
of fresh, freeze dried as well dehydrated vegetables including
green beans., Vitamin C content of all fresh vegetable was
reported by Watada et al. (1987) to decrease nonlinearly during
storage. Green beans, unpackaged and kept at 20°C samplgs lost
vitamin C most rapidly among the treatments, with 63% loss by
the sixth day, while the packaged 20°C sample lost 54% by the
sixth day, whereas both packaged and unpackaged samples at 1l0°C
lost only 25% of the total content (watada et al,, 1987). with
éegard to freeze-stored green beans Philippon and Rovat-Mayer
(1971) stated that ascorbic acid ccntent- decreased by 17%
during freezing {(at -20°C) and by 55% during 1l year of storage
(at -20°C) of unblanched green beans. Muftugil and Yigit
(1983) reported that there was a significant loss of ascorbic
abid (70%) in unblanched green beans after 9 months of freeze-
storage. Recently, Saleh (1991) found that ascorbic acid of
frozen green beans was reduced by 74,81l to 24.96 without thaw-
ing (unblanched sample) and by 74.81 to 19.95 mg/100 g dry

matter thawed at room temperature after 6 months of storage

at -18°C.

with regard to dehydrated green beans, Morgan et al.(194%)

mentioned that stored dehydrated vegetables retained from
about 12-50% of their vitamin C after 6 months, Storage in

Co, improved the retention of ascorbic acid. Comparing these
data to our results (% retention was 70.5% losses was in the
range between 18.0 to 32§ in case of Giza-3 beans and 24.0 to

44.1% in case of Morgen beans) it appears that the rate of reten-

tion found in the present study under the same conditions is

much better than those obtained by Morgan et al. (1949)
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In agreement to our general findings Zayed (1965) indicated
that ascorbic acid content in the old varieties of green beans
grown in Egypt (Mont-Calme, Contender, Seminole, and Ideal),
in general, was greatly influenced by dehydration than by
freeze-drying and that the type of containers used during

storage also influenced its stability.

Zayed (1965) reported that ascorbic acid content of Mont-

~Calme, Contender, Seminole and Ideal Egyptian varieties of

green beans, respectively, was reduced during storage for 6
months by about 16.17 to 5.00; 36.93 to 13.11; 18.68 to 8.77

and 24.10 to 11,00 mg/100 g, respectively, when pécked in carton
during storage while it reduced by 16.17 to 7.10; 36.93 to
18.84; 18.68 to 8,81 and 24.10 to 16.00 mg/100 g, respectively

when packed in tin cans.

The results obtained by zayed (1965) revealed that ascorbic
acid showed greater losses in stored dehydrated green beans
packed in carton boxes. The percent retention of ascorbic acid
after 6 months storage of dehydrated beans ranged from 30.92 to
53.61%., 32.96 to 56.18% and from 43,90 fo 6Q.11% and while in
case of freeze-dried beans the retention ranged from 54.16 to
62.17%, 53.61 to 67.23% and 64.45 to 78 .36% when packed in
carton boxes, polyethylene bags and tin cans, respectively,

He - also stated that the instability of ascorbic acid during
Storage was due to its chemical properties as being heat sensi-

tive and easily oxidized.

Comparing these data to our results., it appears that the rate

of retention found in the present study after storing the dry new




-315-

green cultivars,under the same conditions,is much better
than those obtained by Zayed (1965) for the old-cultivated

green beans varieties,

_em e e e L Y M

The most obvious sign for detericraticn of dehydrated
products upon storage is the loss of their original colour

of material after drying.

With the advancement of Storage period of dehydrated
beans stored in two different packages at roaom temperature,
there was variable change in colour which was manifes ted
in certain increase in degree of browning (alcohol extrac-
table colour or colour index) and slight decrease in serum
colour{water extractable), than those levels present in dehydra-
ted beans at zero time. The change in colour was greatly
dependent on period of storage in function of type of package
material utilized throughout storage as well as the kind‘of
Previous blanching treatment and ‘kind of stored dehydrafed

green beans cultivar (Table 50).

The degree of browning (0.D.)with all dehydrated stored
treatments of Morgan and Giza-3 cultivars ranged between
0.151 to 0.171 (average 0.1€0) and 0.134 to 0.163 (average C.149),
respectively, after 3 months, while ranged between 0.173
to 0.193 (average 0.183) and 0.176 to 0.198 (average 0,188),
respectively, after 6 months of Storage. The rate of increase

in degree of browning (0.0 ) for water and MgSO_, blanched-

2
dehydrated Morgan beans stored in glass jars was in the order

of 31.3 and 12.0%, respectively, after 3 months as well as

50.4 and 28 . 2%, respectively, after 6 months while with those
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stored in polypropylene packages degree of browning (in 0.D)
increased by 39.1 and 20.4%, respectively, after 3 months

and 60.0 and 35.9%, respectively, after 6 months of storage
higher than the level present in corresponding samples at
zero time, On the other hanrd, the rate of increase in degree
of browning for water and MgSO4 blanched dehydrated Giza-3
beans stored in glass jars was in the order of 15.5 and 8.1%.
respectively, after 3 months as well as 51.7 and 39.3%, res-
pectively, after 6 months while with those stored in poly-
propylene packages it was of 31,0 and 20.7%, respectively,

after 3 months as well as 63.8 and 46,7%, respectively, after

6 months of storage.

In contrast to degree of browning data, serum colour (%)
decreased by storage and thus showed lower levels compared to
those of their corresponding dehydrated beans before storage
(at zero time). Serum colour values (%) for all dehydrated
stored treatments of Morgan and Giza-3 cultivars ranged
between 37.8 to 41.0, (average 39.7) and 43.8 to 47.8
(average 46.1),respective1y, after 3 mcnths while they ranged
between 30.1 to 35,7 (average 32.0) and 32.9 to 37.6(average
35.4), respectively, after 6 months of storage, The rate of
decrease in serum colour values (%) for water and MgSO4-
blanched-dehydrated Morgan beans stored in glass jars was in
the order of 27,7 and 6.5%, respectively, after 3 months as
well as 37.0 and 27.2%, respectively, after 6 months, while
with those stored in polypropylene packages, the decrease was

of 30.2 and 12.1%, respectively, after 3 months and by 45.5

and 30.0%, respectively, after 6 months of storage compared
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to the level present in corresponding samples at zero time,
On the other hand, the rate of decrease in serum colour
values (%) for water and MgSO4-blanched—dehydrated Giza-3
beans stored in glass jars was in the order of 14.6 and

5.8, respectively, after 3 months as well as 32.9 and 25.9%.
respectively, after 6 months, while with those stored in
polypropylene packages the decrease was of 18.2 and 12.0%,
respectively, after 3 months as well as 38.8 and 33,9%,

respectively, after 6 months of storage.

Dehydrated beans of both cultivars stored for 3 or 6
months in polypropylene packages exhibited a slight higher
degrees of browning and alsc a slight lower of serum 6010ur
values (%) than the corresponding dry beans stored in glass
jar packages. Compared to the levels present in dehydrated
beans before Sstorage (at zero time), dehydrated beans
processed from both cultivars of the water blanched group
then stored in either package exhibited slightly lower
degrees of browning and also a slight higher serum colour
values than their Mgsoiblanchéd counterpart. On the other
hand, regardless of the type of packaging materiale and
also type of blanching treatment before drying, dehydrated
Giza-3 beans stored for 3 months exhibited lower degree of
browning and also a higher values for serum colour than
thcse corresponding dry Morgan beans, Such observation was
pPreviously noticed after dehydration of both cultivars at
zerc time (Table 45;, However, after 6 months of storage,
Giza-3 beans had higher values for both colour index and

serum colour than those found for the corresponding Morgan

beans.
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The observation of the noted increasse in degree of browning
or decrease in serum colour by storage beans may be attributed
to the chemical interaction occurred during this storage
period (Soliman, 1969). Apparently,the effect nof treating
with Mg804.7H20 could play a good role in retarding such
reactions which maintain the colour, El-Sherbiny and Rizk
(198l). revealed that serum colour was decreased during
storage beans for 6 months at room temperature due to non-
eénzymatic browning reaction and formation of hydroxy methyl

furfural,

With the advancement of storage period of dehydrated
beans stored in two different packages at room temperature
there was lower concentratinns of the three pigments analysed
compared to the levels present in their corresponding origi-
nal dehydrated beans at zero time, Pigments content decrea-
sed in proportion to thé increase in duration of storage in
-function of kind of stored cultivar of beans, the kind of

blanching treatments and type of package utilized during

storage. (Table 51 ; Figs 11 and 12).

Dehydrated beans prepared from either methods of blanch-
ing and stored in either packages tested had variable concen-
trations of chlorophyll-A, chlorophyll-B8 and carotenoids
which ranged between 20,9 to 32.4, 15.9 to 22.8 and 22.6
to 35.6 mg/l00 g (average 26.7, 19.4 and 28.9 mg/100 g),
respectively, for Morgan group while ranged between 23.5 to
35.6. 14.8 to 17.9 and 24.1 to 36.5 (average 29.5, 16.4 and

30.1 mg/100 g), respectively, for Giza-3 group after 3 months
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3lanching conditions :

Type of pigment.

©-—3 Blanghed in water
A~——A4 Blanczed in Mg Sop .7H,0 } Chlorophyll-4
-9 Blancned in ter e
-3 .:z.c. . in wate Thlaronayll - B
A--—) Bloxnczed in Mg 30, . TE,0 ;
g ——y =lanched in water }_ Ca~stangidas
x~-—x Blanczed 12 Mg SCG 4. 7E,0
A Margan B.Giza-3
49 4 404
35 1 35-
30 | 30 &N
~
N
AR
\Q‘
25 | 25 - N
N~
9
A
20 . 20
.
15 . 15 4 --*"""ﬁ-.
ﬁ.__x
10 | B .Glass jar packacges
i
% Y ™ S ‘ i v
0 3 ] a 3 &
Period of storage (month)
Fig. (1) : Comparative presentation Ior pilgments content (1.,chlorophylI-a;

2, chlorophyll-3;3, carctenoids) of dehydrated green be
ained from two diffsrent cultivars (A., Morgan;
in two different packages (A, polypropyleme bags; B,

for periods of 3 to- & months.

ans obt-
B.,Giza-3) stored
glass jars)
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Blanching conditions :

¢—3 8lanched

&) Blanched

o—~0 8lanched
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water

MgSOA.

water

MgSQ, . TH,C

Type of pigmenc

} Chlorophyll-A
7H20

} Chlorophylil-3
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Lt—XB8lanched in water ,} Carotenoids
X 3lanched in MgS0,.7H,0
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A .Polypropylene packages
Q 3 6 0 3 a8

Period of storage (month)

Fig.(l2): Comparative presentation for pigmentcs coantent (1,

chlorophyll-

A; 2, chlorophyll-B; 3, Carotenotds) of dehydrated green .beans
ootained from two different cultivars ( A., Morgan; B8-,Giza-3)

stored in two differemt packages (A, polypropylene bags; B,

glass jars) for periods of 3 to 6 months.
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while they ranged between 18.7 to 28,2, 13.8 to 20.5 and
18.8 to 32.4 (average 33.4, 17,3 and 25.4 mg/100 g), res-
pectively, for Morgan beans as well as 20 to 31.9, 13 to 16

and 21 to 33.6 (average 26, 14.5 and 27.6 mg/100 g), respec-

tively, for Giza-3 group after 6 months of storage.

In case of dehydrated Morgan beans stored in glass jars
of the water or Mgso4-blanched groups, the concentration of
chlorophyll-a, B and carotenoids decreased by 18.2, 9,9 and
le, 7%, respectively, vs, 8.99, 7.13 and 4.02%, respectively,
after 3 months while decreasad by 27.2, 17.1 and 29.1%. vs.
20.8,16.5 and 12.6%,réspectively, after 6 months of storage
On the other hand, concentration of the three pigments, res-
pectively, of the corresponding water and Mgsoiblanched
groups stored in polypropylene bags, decreased by 33.6. 12.4
and 19,9%, reéspectively, vs, 12.7, 8.4 and 8.6%, respectively,
after 3 months while decreased by 31.7, 24.0 and 32.2%, res-
pectively, vs, 24.4, 19.8 and 17.8, respectively, after s

months of storage,

On the other hand, dehydrated Giza-3 stored in glass
jars cf the water-blanched and_MgSOJblanched groups;the con-
centration of chlorophyll-A, B8 and carotenoids decreased by
l4a.5, 5,4 and 15.7%, respectively, vs, 2.2, 4.3 and 2.7%,
respectively, after 3 months while decreased by 24.5, 17.4
and 24.6%, respectively, vs, 12,5, 14,4 and 10.4%, respecti-
vely, after 6 months of storage, vhile concentration of the
three pigments, respectively, of the corresponding water and

MMgsozblanched stored Giza-3 beans in polypropylene bags

decreased by 21.1, 11,9 and 20.8%. respectively, vs, 8,0,
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10.2 and 8.8%, respectively, after 3 months while decreased
by 32.8, 22.9 and 30,8%, respectively, vs, 18.7, 19.8 and

12.3%., respectively, after 6 months of storage.

Regardless of the kind of green teesns cultivar and also
type of packaging material utilized throughout the storage
period up to € months, the rate of total decrease in plastid
pigments content occurred by storage was higher for water-
blanched stored dekydrated beans than their ¢ crresponding
MgSO4-blanched counterpart. Such observation was previously
noticed directly after blanching and dehydration of both
cultivars at zero time (Table 45), Furthermore. with both
‘cultivars, dehydrated beans stored in glass jars for periods
up to & months exhibited higher plastid pigments content
than their corresponding dry beans stored in poclypropylene
packages . In addition, regardless of the type of blanching
and also packaging materials, stored dehydrsted Morgan beans
exhibited lower amounts of pigments (cklorophyll-A and caro-
tenoids) than those cf the corresponding dehydfated Giza-3 -

beans, with the exception of chlorophyll-8, The observed
decrease in contents of the three pigments throughout storage
for period of 2 to 6 months is ir agreement with the reports
of Feaster (1960) and Richardson et al, (1S€l) that
cklorophyll-A, B, decreased after blaﬁching and dehydration
and they attributed such decrease to the increase in total
acidity, while the decreazse in total carotenoids contents was

attributed to the oxidation of these pigments during storage.

The found varistion in pigment concentration of stored

green beans in function of type of previous blanching pre-

treatment and also type of package during storage are in close
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agreement with data reported by various investigators for
either stored dehydrated or frozen stored green beans.
Dutton (1943) found that the rate of destruction of carotere
was largely independent of moisture content and greatly
dependent upon stoFage atmosphere. The percentage losses

of carotene and percentage conversion of chlorophyll during
storage of dehydrated spinach of different moisture contents
stored in various atmospheres increased with the increése in
storage period, The loss and conversion ranged betweern 3-74%
and 5-100%, respectively, depending con moisture level in
crcduct anc atmosphere cf storage, respectively. In Egypt.
zayed (1965) found that the destruction of the chlcrophyll
pigments due to its conversion to pheoprytin during storage
impairs the green colour of the dehydrated and freeze-dried
beans. The percent chlorophyll retention in dehydrated and
freeze-dried beans ranged from 73,93 to 83.09%, 76.74 to
90,30% and 77.77 to 85,.85% for the first and 90.07 to 9GC .30%,
89.20 to 93.88% and 91,42 to 95.18% for the latter when
pecked in carton bcxes, polyethylere kbags and tin cans,
respectively, during 6 mcnths of storage while, the percent
retention c¢f carotere after 6 months storage was in the

range cf 75,06 tc 84.30%., 79.02 tc 89.44% and 83.40 to 92.48%,
respectively in the dehydrated beans and was 8l.27 tc 88,.88%.
81.57 to 92.77% and 86,67 tc 91.27%, respectively, for the

freeze-dried beans .

zayed (1965) reported that chlorophyll and carotene
content of the dehydrated products prepared from the old-
cultivated varieties of green beans grown in Egypt i.e Mont-

calme, Contender, Seminole and Ideal were reduced during
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storage for 6 months by about 63 to 46.58 and 2,2 to 1.9;
50.6 to 40 and 2.5 to 1.9; 52.66 to 33,60 and 2.2 to 1.6

and 49.3 to 43,7 and 2.6 to 2.1 mg/l00 g, respectively. It
is apparent that thg rate cf decrease in chlorcphyll conternt
after six months of storage for the dry new green bean varie-
ties found in the present study is lower than the rate of
decrease reported by Zayed (1965) for dry beans of the old-
cultivated varieties and vise versa with respect for carotein

cecrntent .,

With regard to the effect of blanching pretreatment on
pigment content of stored dehydrated green beansFoda et al,
(1967) investigated the effect of dehydration process and
packaging on quality of stored green beans. The retention
rercentages of chlorophyll were 34.1, 35.3 and 41 6% for water
blanched, steam-blanched and sodium bicarbonate blanched .dehy-~

drated beans, respectively. A continuous decrease in chlorophyll
content was observed during storage of dry beans for 6 months in

polypropylene bags.

The effect of storage cn figment content is obvious whea-
tﬁer green beans were either stcred after dehydration or
freeze-stored ., walker (1963) demonstrated that two forms of
chlorophyll degradation occur in stored frozen green beans.
The first one is the conversion of chlorophyll to phecphytin,
and the second results in destruction of chlorophylls and

pheophytins,

Hamed (1980) found that storage cf greer peas for 28 days
at low temperature (1-2°C) led to a decrease in chlorophyll-a
from 42.52 to 19,33 mg/l00 g; chlorcphyll-8 from 24.29 to 9.41
mg/l00 g dry matters and tctal chlorcphyll from 67.11 to 28.74
mg/100 g dry matter. Furthermore, Saleh (1991) indicated that
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during storage st -18°C, the chlorophyll-A and B of unblanched
green beans decreased after & months of frozen storage from
29.73 to 25.74 and 12.28 to 8.99 mg/l00 g dry matter and
similar trend was found in water blanched green beans. The

previous trerd is ' in accordance with the fact that

chlorophyll and carctenoids could be degraded as a result of
the activity of certain enzymes. The mechanism cf the enzyma-
tic degradation degerds on the type of enzymes and the condi-

tions under which these enzymes are active (Saleh, 1991),

4.2.3.7._Total and_reducing sugars:

Debydrated beans processed from both cultivars showed a
variable decrease in total and reducing sugars with the advan-
cement of storage period. The magnitate of such decrease was
dependent cn period of storage in function of kind of blanching
treatment and type of package material utilized throughout
storage as well as cultivar of processed stored beans (Table 52)
All stored dehydrated Morgan beans had total and reducing sugars
in the range between 11.32 to 12.02% (average 11.,47%) and 9.18
to 9.67% (average 9,44%), respectively after 3 mcnths and
between 10.09 to 10,32 (average 10.22) and 8.40 to 8.9%
(average 8.70%), respectively, after 6 months of storage, how-
ever, dehydrated Giza-3 beans ranged between 11.47 to 12,06%
(average 11.77%) and 10.35 to 10.94% (average 10.71%), respec-
tively, after 3 months and between 11.0 tc 11.22% (average
11.11%) and 9.72 to 10.01% (average 9.87¥), respectively, after

6 months of storage,

Compared to the levels present in dehydrated beang before

storage (at zero time), dehydrated Morgan beans stored in glass
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jars showed a decrease in total and reducing sugars of about
10.6 and 4.7%, respectively, after 3 months for water-blanched
samples, and of 12.8 and 10.0%, respectively, for Mgsd4-blanched
while with those stored in polypfopylene packages the decrease
was cf 11.0 and 7.7%, respectively, for water-blanched and of
13.3 and 12.2%, respectively, for MgSO4-blanched. After six
months, such decrease in beans stored in glass jars reached

19,5 and 11.4%, respectively, for water-blanched beans and of
25.2 and 16.4%, respectively, for MgSO4-blanched beans while
with those stared in polypropylene packages the decrease was

cf 20.7 and 15.6%, respectively for water-blanched and of 25.7

and 20.0\respectively, for MgSO-blanched beens .

On the other hand, dehydrated Giza-3 beans previously
blanched by either of the two treatments and stored in glass
jars showed an average decrease in total and reducing sugars
by about 14.5 and 10,9%, respectively, after 3 mcnths and by
20.2 and 19.7%, respectively, after 6 months of storage, while
with those stored in polypropylene packages the average decr-
ease was of ‘17.5 and 13,8%, respectively, after 3 months and

of 21.0 and 19.2%, respectively, after 6 months of storage.

Compared to the level: present before storage (at zero
time), there was no significant variation in the Giza-3 stored
group between those previously blanched in water ard those
blanched in MgSO4 before dehydration with regard to total and
reducing sugar contents. In contrast, there was a certain
variation within the stored Morgan group according to the kind
of previous blanching ‘treatment applied before dehydration,

Therefore, the rate of decrease in total and reducing sugars
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content after storing dry Morgan beans for periods up to 6
months in either of the two packaging materials was slightly
higher for those dehydrated beans previously blanched in water

than those blanched in MgSO4 before dehydration,

with both cultivars, dehydrated beans stored in glass jars
for periods up to 6 months exhibited a slight higher total and
reducing sugars content than their corresponding dry beans
stored in polypropylene packages. However, regardless of the
type of packaging material and previously blanching treatment,
dehydrated Giza-3 beans stored for 3 or 6 months exhibited slight
higher amounts of total and reducing sugars than those for the

corresponding dried Morgan beans.

In agreement to our data, Saleh, (1991) found that reducing
and total sugars of blanched and unblanched green beans (Giza-3
variety) were decreased by 10.14 to 7.27 and 10.97 to 8,89,
respectively after 6 months of storage at -18°C (g/100 g dry
matter) in blanched beans while increased by 10.71 to 10.87
and 11,24 to 15.48%, respectively, in unblanched beans. He also
noticed that total sugars of green beans showed a gereral decre-
menrt trend due to blanching, this may be due to the ccnversion

effect in addition to the leaching of sugars in the blanching

solution.
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Activities of polyphenol oxidase and peroxidase enzymes
were measured in‘stored dehydrated green bean of both cultivars
in glass jars (Table 54) and polypropylene packages (Table 55)
at room temperature fbr 9 months, Enzyme activities decreased
by storage and the rate of such decrease was in function of
kind cf previous blanching treatments and kind of green beans

cultivar of stored beans as well as type cf packaging utilized

throughcut storage.

l) Activities in stored beans in function of processing:

All stored dehydrated Morgan beans previously blanched in
water and MgSO4 showed a decrease in PPO enzyme activity than the
level present before storage(at zero time)by about 65.5 and 62.4%,
respectively, upon storage in glass jars as well as 44.2 and
39.0%, respectively, upon storage in polypropylene packages and
similarly, POD enzyme activity decreased by 70.8 and 75.1%, res-
pectively, and by 49;2 and 42,9, respectively., On the other
hand, in dehydrated Giza-3 beans,PPO activity decreased by about
52.5 and 55.2%, respectively upon storage in glass jars and by
45.0 and 52.0%, respectively, upon storage in polypropylene
packages while POD enzyme activity decreased by 75.2 and 70;1%,

respectively, upon storage in glass jars and by 50,9 and 36.7%.,

respectively, upon storage in polypropylene packages,

2) Activities in stored beans in function of cultivar :

Enzymatic activities of stored Morgan beans were higher than
those in stored Giza-3 beans, regardless of packaging material

and also blanching treatment before dehydration and storage.
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4) Activities in function of type of package during storage:

Regardless of the kind of green bean cultivars and type of
blanching treatment, polypropylene-stored beans had higher PPO
and POD enzyme activities than the corresponding glass jar-
stored beans, The higher PPO enzyme activity in polypropylene-
stored Morgan and Giza-3 beans than the corresponding glass jar~
stored beans was by 38,2 and 13.5%, respectively, for water-
blanched dehydrated beans and by 38.3 and 6.7%., respectively,
for MgS0,-blanched beans, and similarly POD enzyme activity was
higher by 42.5 and 49,5% respectively for stored water-blanched
as well as 56,5 and 52.7%, respectively., It appeared that the
difference in PPO activity due to type of package during storage

is more pronounced in Morgan beans than in Giza-3,

The finding of the present study of lower POD activity
after storing dehydrated green beans for 9 months is in contrast
of the various reports that sometimes pefoxidase activity is
regenerated after inactivation by heat treatment, Regeneration
of peroxidase was reported to take.place after one to two days
at room temperature and may take several months at -18°C
(Pinsent, 1962). 1In addition, Zouiel and Esselen(1959)found that
the regeneration of green beans andturnip peroxidase occcurred

when heated samples were stored at room temperature for 24 hrs.

However, there are many factors which affects regeneration
of POD original activity such as heating conditions pH and

storage temperature (Saperes and Nickerson, 1962), severity of

heat treatment applied, and the conditions at which the
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inactivated system has been kept prior to regeneration (Chichester

t al.,1969).

Saad (1989) stressed upon the presence of slight percentage
of PPO enzyme not desFroyed by heat treatment of blanching and
drying that generally considered as negligible i.e heat resis-
tant isoenzymes. These may, on the one hand, give rise to
interior browning in the dried tested samples and, on the other
promote, in some products, reactivation of the enzymes, These
findings were in agreement with those of Martinez et al.,(1965),

Cn the other hand during proionged storage eactivity of PPC
enzyme was reported to be slowly lowered even in the frozen
state and this loss is irreversible and is accompanied by
contemporaneous oxidation of the cuprous copper to cupric
copper (Shallenterger and Jansen, 1977),.

4.2.3.9. Total bacterial count (TBC) :

The bacterial count of green Lteans was carried out on
freshly prepared dehydrated beans befcre and after storage in
twc different packages fcr 6 mcnths at room temperature, Data
frcm (Table 56) skeowed slighkt increase in TBC in Frcporticn
to the increase in period cf storage and in function of the kind
or previous blanching treztments 2 kind cf green bear cultivars

as well as type of packaging uvtilized throughout storage period.

Compared to the levels present in dehydrated beans at zerc
time, dehydrated Myrgan beans previously blanched in water and
MgSO and stored in glass jars and pclypropylere packages shcwed
higher TBC by 2.5 and 4.8% and by 5,0 and 9.5%, respectlvely,
after 3 months as well as 19 and 20% and by 20 and 23.9%. res-

--

pectively, after 6 months of storage, However, the TBC of
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dehydrated Giza-3 beans increased by only 6.1 and 1G6.0% and
by 15.2 and 20.0¥%, respectively, after 3 months as well as
15.2 and 15% and by 18.2 and 25,0%, respectively, after 6

months of storage,

Compared to the levels presert before storage (at zerc time),
the rate of increase in TBC of dekydrated beans from both culti-
vars stored in either cf the two psckages was higher in the
MgSO,-blanched stored beans than in the water-blanched group.

In zddition, regardless of the type of blanching and packaging
materials, stored dehydreted Myrgan beans exhibited higher TBC
than those of the corresponding stored dry Giza-3 beans, Mean-
while,stcred dehydrated beans from beth cultivars in polypropy-
lene packages exhibited considerable tremendous higher TBC
(Ey about 100%) than those of stored in glass jar packages.

This could be attributed to the difference in the neture of the

two packages, especially permesbility,

Blanching in either water or MgSO4 at 80°C for 4 min and
the applied dehydretion corditions were successful in controlling.-
T8C of dehydrated beans before storage and alsc during the sub-
sequent storage although Tolba (1985) repcrted that TBC was
increased slowly during storage of dried greern beans (variety
lima), Roberts and Mcweery (1972) and Downen (1977) prefered
blanching of greer beans in boiling water containing sulfur

compcunds as such treatment caused reduction 0f the microbial load.






