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Abstract

This study was conducted to assess the possibility of producing
new untraditional dired fruit sheets prepared from mixtures of apricot
and plum puree with or without the addition of binding agents such as
carboxy methy cellulose (CMC), Locust bean gum (Vidogum (L 175) and
Guar Gum (GH 200), and to compar these products with those produced
from apricot and plum fruits separately. The effect of dehydration and
cold storage at 4°C for six months, on those aforementioned dried
sheets was studied. From this study, it could be concluded that from the
point of view of chemical constituents and reconstitution percentage
(R%), the dried ssheets prepared from the mixtures of apricot and plum
puree (1:1/w/w) with the addition of binding agents (C.M.C, L175 and
GH 200 separately) were the best products, respectivley. The effect of
both the dehydration process and cold storage at 4°C for up to six
months on their chemical composition, or on the changes occurred in
their components were studied. The chemical analysis of the
aforementioned dried sheets indicated that they contained moderate
and balanced contents of acidity, ascorbic acid, non enzymatic browning
color and sugars as well as they had high reconstitution percentage (R%)
either after dehydration directly or after the cold storage at 4°C for up
to six months.

INTRODUCTION

Apricot fruits are usually consumed either fresh or as processed products
such as preserved single strength juice, concentrated juice, jams, dried sheets
(Qumar EI Din), and dried Meshmeshia etc. Since the apricot season in the A.R.E. is
very short, it is our task to extend the apricot availability in the local market
through processing and preservation technology. Plum is considered to be one of the
most popular and tasty fruits for consumers in many countries.

The best varieties of plum are usually charcterized by having high content of
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sugars, being suitable to produce high quality processed products. Plum is also
charcterized by its low conent of acidity while apricot fruits usually contain high to-
tal acidity with low sugar content compared to plum. On the other hand, the plum
season in the A.R.E. is rather long, last more than three months in summer. In the
mean time, it is well known that few attempts have been tried for processing plum
fruits in Egypt and most of the produced plum quantities are consumed fresh.

The moisture content of the dried sheets plays an important role in their
Keeping quality (Nezam EI Din (1978) and Hamed (1980). On the other hand, Prain et
al. (1969), and Voi et al. (1995) demonstrated that total acidity, total sugars con-
tent, moisture content and reconstitution ratio were the most important items af-
fecting the quality factors of the final dried products.

Nezam EI-Din (1978), and Hamed (1980), stated that natural pigments were
injured by the drying processes, they also added that Millard browning reaction
strictly occurred at elevated drying temperatures. Heikal et al. (1972) demonstrat-
ed that blanching at 185°F for 5-6 minutes led to a high rehydration rate for the de-
hydrated product.

In Egypt three major apricot varieties are planted in 6956 feddans, the total
annual production of apricot fruits in the year 1995 amounted to 44833 tons
(Anonymous, 1996). These three varieties are El-Amar, Fayoumy and Hamawy va-
rieties. As for plum, there are many varieties cultivated in Egypt such as Hollyoud,
Golden Japanese, Methly, Climax, Beauty, and Santarosa, these aforementioned va-
rieties are old and the new introduced varieties are Dorado, Aldorado, Kelzy, Mer-
bosa and Larosa. All these varieties are planted in 8089 feddans which produced

. 53382 tons in (1995), Anonymus (1996). Therefore, and for all these mentioned
aspects, it will be reasonable and desirable to asses the possibility of producing
some untraditional dried products from different mixtures of plum and apricot
fruits.

MATERIALS AND METHODS
A. Materials

Dehydration studies were cagried out using apricot fruits of Balady variety
obtaind from Fayoum governorate during (1995), while those of plum were pur-
chased from a private orchard at kaluobia governorate during (1995) summer sea-
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son. Apricot (Prunus armeniaca) and plum (Prunus domesicus, L). Fruits were
washed, sorted, pitted without damaging pulp then steam blanched.

Steam blanching was conducted using a special apparatus as shown in fig. (1)
which was designed by El-Saidawy (1976) for two minutes. It was found that steam
blanching for one minute was quite enough to inactivate or inhibit oxidizing enzymes
activity as described by Erwin (1969). The blanched apricot and plum fruits were
separately blended then screened to obtain their purees. The treatments carried out
to prepare dehydrated fruit sheets were as follows:-

1. Hot puree of apricot and/or plum fruits were mixed by the ratio of (1:1 w/w)
without any additives.

2. As the above mentioned treatment plus adding (CMC) (1g/liter) to the mixture, or
adding L 175 (1g/liter) as treatment No. 3, or adding GH200 (1g/liter) as treat-
ment No. 4.

5. Hot puree of apricot and plum fruits was mixed by the ratio of (2:1 w/w) respec-
tively without additives.

6. Hot puree of plum fruits without any binding agent.
7. Hot puree of apricot fruits without any binding agent.

The total soluble solids (T.S.S.) content of each treatment was raised up to

15% by adding sugars. After dehydration all treatments were packed in cellophane,

tighly closed then stored at 4°C for six months. All the aforementioned treatments

- were separately poured on stainless steel trays, of an oven fitted with an electric

fan at 65°C for 8 hours. The dehydration process was continued until the moisture
content ranged between 16 and 18%.

B. Methods:

Moisture content, total soluble solids, protein, total titratable acidity, reduc-
ing sugars, non reducing sugars, total sugars, ash, fat and color index were deter-
mined according to the methods described in the A.O.A.C. (1990). Ascorbic acid was
determined using 2,6 dichlorophenol indophenol method as described by Pearson
(1984).

Reconstitution percentage (R%) of the dried fruit products was determined as
described by Neubert et al. (1968).
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Fig. 1. Longitudinal section in the steam blanching apparatus designed for laboratory
use.



The chemical analysis was performed for fresh fruits of apricbt and plum sep-
arately, directly after dehydration and during storage at 49C every 8 weeks for up
to 24 weeks.

RESULTS AND DISCUSSION

1. Chemical composition of fresh apricot and plum fruits:

From the data shown in Table 1, it could be observed that total soluble solids
content in plum pulp is higher than that of apricot pulp (11.86% and 12.94% respec-
tively). From the same table, it could be concluded that sugars content was higher in
plum pulp compared to that of apricot (78.6% and 57.16% respectively) calculated
on dry weight basis. .

Table 1. Chemical composition of fresh apricot and pIurh fruits.

Constituents Apricot Plum
Total soluble solids (T.S.S) (%) 11.86 12.94
Total Solids (T.S) (%) 14.66 14.07
Moisture content (%) 85.32 - 8591
Total titratable acidity 11.92 3.66
(*as citric acid g/100g)

Reducing sugars * (g/100g) 17.28 22.88
Non reducing sugars * (g/100g) 39.88 55.81
Total sugars * (g/100g) 57.16 78.69
Ascorbic acid * (g/100g) 96.71 79.97
Protein * (g/100g) 3.76 311

Fat * (g/100g) 1.71 0.72

Ash * (g/100g) 361 4.41

* Calculated on dry weight basis.

On the other hand, titratable acidity in apricot pulp was about three folds of
that in plum pulp (11.92% and 3.66% on dry weight basis, respectively). These re-
sults are in agreement with those reported by Ibrahim (1990) who demonstrated
that apricot fruits were more acidic compared to plum ones while the highest con-
tent of sugars were found in plum fruits.

2. Effect of dehydration and storage on chemical and physical
characteristics of dried fruit sheets:

From Table 2, it could be observed that the moisture content decreased from
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85.32% and 85.91% (as described in Table 1) in fresh apricot and plum fruits to an
extent which ranged between (14 and 18%) in the similar fruit dried sheets. From
the same table, it could be noticed that the moisture content in all different treatme-
nts increased during storage at 4°C. this increment may be due to the absorption of
the atmospheric moisture during storage and due to packing in ceflophane.

Table 2. Effect of dehydration and cold storage (at 4°C) on moisture content of dried

sheets.
Cold Storage at 4°C (in weeks)
Treatment*
0 8 16 24
1 16.19 16.62 17.29 18.31
2 16.06 16.38 17.88 18.52
3 17.33 17.67 18.02 18.56
4 16.28 16.60 17.11 17.61
5 15.79 16.11 16.58 17.09
6 14.60 15.03 15.78 16.72
7 16.36 16.69 16.97 17.01

* 1. Mixed hot apricot and plum puree (1:1 w/w)
2. Mixed hot apricot and plum puree (1:1 w/w) containing carboxy methyl cellulose
(CMC glliter).
3. Mixed hot apricot and plum puree (1:1 w/w) containing (L 175, 1 g / liter).
4. Mixed hot apricot and plum (2:1 w/w).
5. Mixed hot pricot and plum (2:1 w/w).
6. Hot plum puree.
7. Hot apricot puree.
These results are in agreement with those found by Mohamed (1969) and Abd

- El-Salam (1991) during their studies on different dehydrated fruit products.

From Table 3, pronounced decrements could be observed in ascorbic acid con-
tent of all dried sheets, either during dehydration or throughout the storage period
which lasted for 24 weeks. These decrements may be due to the oxidation of this vi-
tamin into other forms such as dehydroascorbic acid 2.3 kitognolouic acid etc (Abd
El-Salam, 1991).

From the same table, it could also be noticed that the aforementioned changes
in ascorbic acid were the least in dried sheets produced from a mixture of apricot
and plum (1:1 w/w) carboxy-containing (CMC) (1g/liter), followed by those pre-
pared from the mixture of apricot and plum (1:1 w/w) with (L 175, 1g/liter), and
finally those prepared from the same previous mixture with (GH200 (1g/liter). This
means that the rate of ascorbic acid oxidation was decreased by the addition of bind-
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ing agents, indicating that (CMC) had the best effect among all used binding agents.
This effect may also be due to the properties of the binding agents which may act as
a thin film coating the molecules and minute particles of the mixture of aprioct and
plum. This coating will have a very improtant effect on the protection of different
chemical components of that mixture against oxidation or it would serve as a barri-
er against oxidation. This conclusion is in agreement with Pakash et al. (1994) and
Abdel-Salam (1991) who demonstrated that sulphuring, soaking in citric acid and the
addition of binding agents had a great effect on the protection of ascorbic acid in
dried products.

Table 3. Effect of dehydration and cold storage (at 4°C) on ascorbic acid content of
dried sheets (mg/100 g dry weight basis).

Treatment* Cold Storage at 4°C (in weeks)
(4] 8 16 24
1 105.25 7157 55.82 42.86
2 152.17 121.73 92.31 81.41
3 142.18 118.68 83.61 72.40
4 136.83 109.83 78.66 68.06
5 132.15 102.16 69.46 45.58
6 65.28 52.22 31.38 21.06
7 59.25 47.40 30.81 18.25

* For treatment explaination, see table 2.

Concerning the effect of dehydration process on the total acidity of dried
sheets (Table 4); it could be concluded that this component decreased as affected by
all treatments. It is well known that most of organic acids are usually soluble in wa-
ter. These acids may leach through blanching process, therefore it is expected that
blanching will cause a decrease in total acidity (Mohamed, 1989).

From the data given in Table 5, it could be clearly observed that the dehydra-
tion process had a clear effect on the sugars content. While an obvious decrease oc-
curred in the non reducing sugars a simultaneous increase was observed in the re-
ducing ones. This phenomenon could be explained by the fact that under acidic
conditions and drying temperature, the non reducing sugars inverted to reducing
ones (Hamed (1980) and Abd El-Salam (1991). This caused an accumulation of re-
ducing sugars which could be observed immediately after dehydrtion in all treatme-
nts, meanwhile during storage of dried sheets at 4°C the reducing sugars began to
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decrease. This decrease indicates that the amount of inverted sugars would not be
also enough to substitute all the losses in the reducing sugars content reacting in the
browning system at the end of storage. These results could be proved by the pro-
nounced decrease of the non reducing sugars encountered by an obvious decrease in
the reducing and total sugars at these stages. These results coincide with the find-
ings of (Bhatti et al. (1968), Hamed (1980) and Haredy (1992). From Table (5), it
could be also concluded that dried sheets containing binding agents i.e. (CMC), L 175
and GH 200 had higher contents of reducing, non reducing and total sugars than those
of dried sheets free from binding agents. This result is in agreement with Abd El-
Salam (1991) and Pakash et al (1994). who demonstrated that the binding agents
made thin films surrounding the minute particles of different chemical components
causing protection to these compounds against any chemical reactions and minimizing
to a great extent any loss which may happen due to these a forementioned reactions.

The non enzymatic browning color was expressed as absorbance and tabulated
in Table 6. Generally, absorbance readings which represent the degree of darkening
in the dried sheets were inversely proportional mainly to reducing and total sugars.
From the data given in the above table it could be concluded that the absorbance
readings of dried sheets containing, binding agents. i.e. (CMC), L 175, GH200 were
less as affected by dehydration and storage conditions at 4°C). compared to dried
sheets free from those aforementioned binding agents. This may be due to the re-
tarding or inhibition effect of binding-agents on non enzymatic browning.

These results are in agreement with those found by Abd El-Salam (1991) and
Pakash et al. (1994).

The reconstitution percentage (R%) of the dried sheets was determined and il-
lustrated in figures (2 and 3) against time of soaking in hours. The rehydration per-
cent determination was continued in all different dried sheets up to six hours. From
figures (2 and 3), it could be observed that nearly all different dried sheets had the
ability to absorb water directly after dehydration and after storage at 40C for up to
24 weeks. This ability of absorbing water was found to increase until the fifth hour
of soaking in water, then came to an end. From the same figures, it could be also no-
ticed that these dried sheets after storage at 4°C for 24 weeks (fig. 3) had recon-
stitution percentages (R%) higher by about (10-15%) compared to the dried sheets
tested directly after dehydration (Fig. 2). These results are in agreement with Van-
Arsedel (1964), Nezam EI-Din (1978), Hamed (1980) and Hassan (1995). From the
same figures, it could be also concluded that the dried sheets containing binding
agents had higher reconstitution percentages (R %) compared to those of dried



sheets not containing these agents.

This may be due to the high ability of bindfng agents in absorbing water as
these agents are polysaccharides, these polysaccharides are lyophylic compounds
which have the high ability of binding water, hence the rehydration percentage (R%)
of dried sheets containing these agents will be higher (Glicksman (1969), Abd El-
Salam (1991) and Pakash et al (1994).

Finally, it could be concluded that from the view point of chemical constituents
and reconstitution percentage (R%), the dried sheets prepared from a mixture of hot
puree apricot and plum (1:1 w/w) containing (CMC, g/Liter) as a binding agent was
the best product concerning the effect of both dehydration process and storage at
4°C up to six months on its chemical components and/or on changes occurring in
their components, followd by dried sheets produced from the same aforementioned
mixture containing Locust bean gumvido gum (L 175) (g/Liter) as a binding agent,
then those containing guar gum (GH 200).

Generally it is recommended to produce dried sheets from a mixture of both
apricot and plum puree (1:1 w/w) with the addition of binding agents (1g/Liter).
These sheets will acquire great preference among consumers due to their good
chemical properities beside their high reconstitution percentage (R%) either directly
after dehydration or after cold storage at 4°C for six months.

Table 4. Effect of dehydration and cold storage (at 4°C) on total titratable acid con-
tent of dried sheets (mg/100 g dry weight basis).

Treatment* Cold Storage at 4°C (in weeks)
0 8 16 24
1 14.81 14.51 13.85 12.74
2 14.95 14.65 14.35 13.63
3 14.90 14.60 13.87 . 1359
4 14.88 14.58 13.81 13.42
& 18.89 17.94 16.51 14.85
6 3.52 3.44 327 2.94
b 4 10.23 10.01 9.78 9.66

* For explaination, see table 2.



H.S. HAMED etal

866

'z o|qe} ees ‘uopeuleldxs 104 ,

$8L°0 Gi90 $8S°0 0Le0 L
S€9°0 0150 Svv'o S9€°0 9
§6S°0 S8r'0 S6€°0 g62'0 b
§2e'0 00€'0 $02'0 SLL'0 4
01€0 $62°0 Si20 S9L0 €
882°0 8020 ¥81°0 ¥01°0 [
SYL'0 $89'0 SLS°0 20¥'0 3
e 9l 8 0
(seem up) Dot 18 ebeI0IS ploD Jueuneai]

‘Wu Ozp Je eduequosqe se passeldxe sjesys psup jo
Bujumoiq olewAzue uou uo (Dgp 1) abelols pjod pue uoneipAyep jo 18YI ‘g 8lqel

‘2 o|qe} @es ‘uoneule|dxe lo4 .

60sS | 2e0e | 6L'ce | 8LvE 18'9¢ 168 €56 28'el | 828t p5
69'0L | 8L0E | Ll'€EE oLy 18’9y | 2S04 LLEL 609} | 88'€T 9
60°LL | LL1E | 6L'VE | 08'8E 8y K29 | 0L'0C 1092 | 1682 S
€929 | 262 | 2L'Se | L69E c6'8e | °eLL | 8L6L 12’1 | Lsee 14
0S'€9 | 69°€Ee | 9€GE | cT'LE 81'6€ 1861 Lle | 60ee | ceve €
62,9 Le'Ge | L9 cl'ee 8L'ly | 88'te | 9l'ee | 8LG2 | I'9C c
6£'85 | 8L'€E | ClvE | pLoE Leee | eTvl 1e'9t 89'8L | 2l'02 3
0 144 9l 8 0 e 9l 8 0
% s1ebns Buonpal uoN % siebns Buionpay Juswyeas)

‘(siseq jyblem Aip 6 004/6)
sjeays palp jo siebng Buonpas uou ‘Bujonpas uo (O 1) ebelols pjoo pue uopepAyep Jo 10843 'S ejqeL



867

DRIED SHEETS PREPARED FROM APRICOT AND PLUM

‘uopespAyep seye Ajoesp Sjesys peup jo (:

Sinoy uf ewyy a %
: =

C

%H) uoneeiphyes jo edled 'z By

s SIS
S T\\\ 7/ .r\
—

\\

e e L \-u s \0\
¢
N h\ o’
/
— e g—— .vl\ \\\
o
S
\
lolo.!olol\
Ay —H-

‘wnid Jo eeund joHq
jooudo jo eeund joH
“(m/m 1:1) wnid pue jooude jo eeund JoH

"O'WO yim (m/m 1:z) wnid pue jooude 40 eeind jJoH ——t————

ST yum (m/m o Lit) wingd pue 100ude jo eeind joH

‘002HD Yim (M/m 1:}1) wnyd pue j00ude jo seind joH S, T

OWO Yim (M/m i) wnid pue 10oude jo saind joH g

S1e8ys paup Jo (%Y) uoneipAyss jo jusoiey



H.S. HAMED et al.

“(Dgb) 1e eBEIOIS JO SYeeM pZ IoyE Sjeeus pelp jo (%H) uoneiphyas Jo wedled ‘€ ‘Bid

SIN0Y Ut dWiL

9 S 4

-—o—c—o —o-7
‘wnid jo esind UOH

“(mm 1:1) wnid pue jooude jo eeind LOH
O'W'O uim (M/m 1:2) wnid pue jooude jo eemnd LOH

/17 yim (m/m 1) wnid pue jooude jo eeind UOH

‘00ZHO UM (M/m 1:}) wnid pue jooude jo eaind LOH

O'W'D UuM (Wm L:}) wnid pue joopde jo eaind MOH

———fp—

—e—yr—pa—
Y = Y=

— —~0—0 —C—

09

0L

08

06

001

sjeys paup 0 (%) uoneipAyal jo JuSdIdd



REFERENCES

1. Abd El-Salam, A.N. 1991. Studies on guva juice powder. M. Sc. Thesis, Fac. of
Agric. Suez Canal Univ. Ismalia, Egypt.

2 . Anonymous. 1996. Annual report, Economic Res Institute, Agric. Res. Center.

3 . A.O.A.C. 1990. Official Methods of analysis of the association of official analyti-
cal chemisit. 15th ed. Arlington Virginia U.S.A.

4 . El-Saidway, M.H.M. 1976. Studies on the dehydration of potatoes. Ph. D. Thesis
Univ. of Ain Shams. Fac. of Agric. Cairo. A.R.E.

5. Erwin, W. 1969. Determination of peroxidase in vegetabls. Ind. Obst. Gemuses
Ever West. 53: 663. 7, (C.F.C.A. 70: 46492) (1970).

6. Foda, Y.H., M.G.E. Hamed and M.A. Abdallah. 1970. Preservation of orange and
guava juice by freeze drying. Sudan Journal of food science and technology, 4,
57-63.

7. Glicksman, M. 1969. Gum technology in food industry Academic press. New York.

8. Hamed, S.H. 1980. Chemical and technological studies on preservation of some
fruits and vegetables and their products. Fac. of Agric. Monofia Univ. Egypt.

9. Haredy, C.A. 1992. Studies on dehydrated food. M.Sc. Thesis, Fac. of Agric. Zag-
azig Univ., Moshtohor, Egypt.

10. Hassan, F.R.H. 1995. Chemical and technological studies on fruit drying of some
fig cultivars M.Sc. Thesis fac. of Agric. Cairo Univ., Egypt.

11. Heikal, H.A., S. Kamel. A. Karara and R sadek. 1972. Studies on the dehydration
of potatoes. Agric. Res. Review A.R.E. 50, No 5: 231-41.

12. Ibrahim, H.LK. 1990. Solar energy dehydration of fruits and vegetables and its
effects on the enzymatic of the process. M.Sc. Thesis. Fac. of Agric. Ain shams
Univ. Egypt.

13. Mohamed, S.A. 1989. Chemical technological studies on the dehydration of some
fruits and vegetables. Ph. D. Thesis Fac. of Agric. Zagazig Univ., Egypt.

14. Neubert, A.M., C.W. Willson and W.H. Miller. 1968. Studies on celery rehydra-
tion food Technol. 22:1296.



870

15.

16.

17.

18.

19.

20.

21.

22.

H.S. HAMED et al.

Nezam EI-Din, A.M.M. 1978. Studies on the effect of browning reactions on the
quality of food (Quamer EI-Din). M.Sc. Thesis. Univ of Azhar, Fac. of Agric.
Cairo A.R.E.

Pakash, V., M.S. Joon and S.S. Dahiya. 1994. Physico chemical characteristics
of some promising japanese pium cultivars grown in the plain of harayana. In-
ternational Jounal of Tropical Agriculture. 12, 123-125.

Pearson, D. 1984. The chemical analysis of foods. 8th ed. J.A. Churchill Living
Stone, London.

Potter, N.N. 1978. Food science, 33th ed. AVI publish. Comp. West port. Connec-
ticut.

Prain, B.E., C.J.A. Olaeta and M.P. undurrage. 1969. Evaluation of the behavior
of apricot cultivars katy, Tilton and Imperial in two maturity stages, being de-
hydrated by four different methods. J. Fruits, vegetables and nuts.
Alimenstos, 19 (3), 19-23.

Reynolds, T.M. 1985. Chemistry of non enzymatic browning. Advances in food
research, 4: 229.

Van Arsedel, W.B. 1964. Food dehydration, Vol. Ill the AVI publish. Comp. West
port Connecticut.

Voi, A.L.O., M. Impenbo, E. Fasanaro and D. Castaldo. 1995. Chemical characteri-
zation of apricot. J. of Food Composition and Analysis 8 (1), 78-85.



DRIED SHEETS PREPARED FROM APRICOT AND PLUM 871

MlJ Jﬁ)—)ﬂ _,Ln.'i[,A 4._-.;._-533._;501.;.44:.1.&1
CJ-J‘Y’O:-“‘I al3d cGatas paal ) cian csals s sela

e = 83ua = Dbyl padl 5S 50 — LAY Liag) 035 Bgny agane

boallaagn Tada s catlal glas) LolSal (gue wyaasl Tl jull 838 s ol
e Ul ol ge ida !l Jod b Bl 838 (o (M il 03y Ghadilly § sl
Y i Sl S i sl B sl Sl i€ €
AL e B, e 03y (050/059 V1Y i) B3l Ghiadid) e baglae 5l
Labial 9 (0597059 ViY) (055/059 V1Y) Gudadly Gha il bndlas 5o Tasall
Chhall AU 5 Lol sall 038 cra Lpale uma 5l getliall el 53y Lol sl dlsa
PR TS AORT T ey |
le ciiall elomnll Juash el O oall o Glsall paa Gelalu dafive S s ,S
ol gy elgcs a ity S5y ol (o1 ALa i Lt a3 i G g Sl
ailazill sigl ,ul.w,:.:dlw_-.;.;&ds_,,mwmfszl)_\z_-_.JJL_,J;‘;,'__.;;.JI
Vsl a5l way ) blie Chakall say ol oWl mlasall o 4at€, Luail
A Ea s e Hupd



