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ABSTRACT

Persimmon fruit (Diospyros kaki L.) has a nutritional and economic value.
Physico-chemical composition were affected by storage at 5 + 1 °C for 6 weeks,
such as viscosity (mpa. s), TSS%, AlS%, total acidity %, total sugars %, and reducing
sugars %, as well as tannins content%. Results of total activity of pectinases indicate
that the kaki fruit contained a high level of natural enzymes especially in the over ripe
fruits. The addition of 200 ppm of pectinex USP as a commercial pectolytic enzymes
and 6% from concentrated serum-pulp from over ripe kaki pulp separately at 30°C for 2
hrs. in the kaki pulp gave a kaki pulp characterized by higher total soluble solid, and
lower AIS and viscosity in both treatments. Meanwhile soluble tannins clearly decreased
when 6% of concentrated serum-pulp were added.

Organoleptic evaluation revealed that the nectar prepared from pectinex
treated pulp had a higer score of color and appearance perciption. Whereas the
nectar prepared from concentrated serum-pulp had a higher score of taste, aroma and
the overall acceptability at room temperature after 3 months storage period. Statistical
analysis ascertained that, there were significant differences between some of
organoleptic parameters such color and aroma of the nectars after the end of storage.

INTRODUCTION

Persimmon fruits (Diospyros kaki L.) have now an important situation
owing to its distribution in the reclaimed land, nutritional and economic value.
The major producers of persimmon are China, Japan, Brazil, Korea and Italy,
secondly by USA, Newzeland, Spain, Egypt, India and Chili ( Morton, 1987
and Mowat and Chee, 1992).

The annual Egyptian yield of kaki fruits is about 6618 tons produced
from 1413 fedans (Anon, 2001). There are two major kinds of persimmon
fruits based on astringency. The first group is the non astringent type, which
would be eaten, while the fruit is still mature and firm. Fruits of the other
group must be soft before astringency is lost (Parker, 1993).

The astringent substance in the persimmom classified as a
condensed tannin proanthocyanid of a complex structure. Japanese
persimmon contained in each 100 gm of edible portion 78.6 gm moisture, 0.7
gm protein 0.4 gm fat, 19.6 gm carbohydrates, 26 mg phosphorus, 174 mg
potassium, 2.710 U carotene and 11 mg ascorbic acid (Morton, 1987).

Miller (1984) reported that kaki fruits are delicious in the fresh state or
when being used in a variety of baked products such as puddings, breads,
and cookies. The non asfringent types such as fuyu and Jiro, may be
consumed when the fruit is completely colored, and can be eaten while stille
firm. Moreover the astringent varities, such as Hachiya, are usually used in
backed products.

Astringency is the major problem in the quality and utilization of
persimmom. An immature persimmon fruit is markedly astringent, this is due
to water soluble tannins, which spread easily over the cut surface, have a
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strong binding capacity and had been widely used as deproteinizing agents in
the brewing of sake. Chewing and action of salvia releases the tannins,
which is absorbed by the tongue resulting in the bitter taste. (Seymour, et al.,
1993)

Refrigeration after softening prolongs the storage life of Hachiya fruit
for a longer time, persimmon may be peeled, pureed, frozen or and whole
frozen in plastic bags. Maru and Hachiya fruits may be peeled when firm and
dried as drying removes astringency (Chia et al., 1989).

Nectar are usually prepared by grinding the fruits, adding water,
acids and sugars then homogenization. Pectolytic enzymes have been found
to be of increasing use insolving technological problems in the fruit industry.
The fruit and vegetable pulps can be treated with enzymes to ultimately
achieve almost complete liquiraction (Bock et al., 1971).

Abd El-Hady (2002) summarized that the enzymatic treatment of
persimmon pulp proved to be a powerful tool for the production of high quality
persimmon juice, and the resultant juice was characterized by high yield, high
content of total soluble solids and ascorbic acid and better clarity and sensory
properties when the pulp was treated with 100 ppm of pectinex for 2 hrs at
30°C. The aim of this work was to study the effect of cold storage on some
physico chemical properties of kaki fruits, and the effect of addition of
pectinex and the concentrated kaki serum-pulp on the characteristics of kaki
pulp, and in the nectar prepared from them separately.

MATERIALS AND METHODS

Materials :

Kaki fruits (Diospyros kaki L.) were purchased, from private farm in
El-Sharkia Governorate, Egypt The fruits were at the ripe firm stage and
characterized by having spherical shape like tomato and yellow-orange to
dark orange — red color. Pactinex, USP, a commercial product from (Novo
Nordisk, Switzerland).

Methods :
Preparation of fruits :

The fruits were divided into two portions, the first was washed with
tap water, well dried, packed in carton box and stored at 5 C + 1 °C for 6
weeks. The second portion was washed, peeled, and the seeds were
separated, then the pulp was frozen and stored at — 18 °C until utilization.

Enzymatic treatment of kaki pulp :

One-third of the frozen kaki pulp was thawed, then treated with
pectinex USP using various concentrations 50, 100, 150, 200, 250 and 300
ppm and stirred well. The reaction time was performed at 30 °C for 2 hrs.;
Second - one third was thawed and treated with concentrated serum-pulp
(40 °BX) from the over-ripe refrigerated kaki fruits after 6 weeks storage
period. The concentrations of 2, 4, 6 and 8% from concentrated serum-pulp
were used as a source of various native enzymes. The reactrion was carrieg
out at 30 °C for 2 hrs. Both treatments were inactivated at 90 °C for 5 min in
water bath and directly cooled. The last one-third was thawed and used as a
control.
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Preparation of kaki nectar :

Kaki nectar was prepared from 50% of fruit pulp content from the final
product, strained through an ordinary muslin cloth. The nectar formula
contained 0.1% sodium benzoate and 0.3% citric acid (Sulieman, et al.,
2004). Total soluble solids of kaki nectar was adjusted to 15% by sucrose
solution, then homogenized by a homogenizer at full speed for 1 min. The
nectar was bottled in 200 ml sterilized glass bottles, then pasteurized at 90
°C for 10 min., cooled directly and stored at room temperature (25 - 30 °C)
for 3 months .

Analytical method :
Physical properties :

Cloud stability was measured according to Krop (1974). Viscosity
was measured by Brookfield viscometer at rotation speed of 60 rpm and 100
rpm using spindle No. 4 in the case of kaki pulp, and No. 1 in the case of kaki
nectar at room temperature according the methods of Askar and Treptow
(1992).

Chemical Analysis :

Total soluble solids, moisture content, pH value, titratable acidity,
ascorbic acid, total sugars, reducing and non-reducing sugars were
determined according to the methods of AOAC (1990). Alcohol insoluble
solids (AlIS%) were determined according to Ting (1970).

Total activity of pectinex and native enzymes was measured using
Ostwald Capillary Viscometer at 30 °C in a water bath. This was determined
by monitoring the decrease in viscosity of the pectin solution as a function of
the reaction time; 9.5 ml of a 0.5% (wW/V) solution of high methoxyl pectin (DE
89%) in 0.01 M sodium tartrate buffer PH 3.6 was pipetted into an glass
capillary Viscometer at 30 °C. Enzyme solution (0.5 ml) was injected into
viscometer and mixed by passing air bubbles through it before measuring the
flow time (Siliha, 1985). Tannins content was determined according to the
methods of Martin and Larry (1977).

Organoleptic properties :

Sensory properties was evaluated using the method described by
Larmond (1970) using 1 - 9 point hedonic scale ranging from like extremely
to dislike extremely. The panelists were requested for score the samples for
color, appearance, taste, aroma, and overall acceptability. The organoleptic
data were statistically analyzed using the ANOVA procedure of the SPSS
statistical pakage for IBM Computer (SPSS, 1990)

RESULTS AND DISCUSSION

Effect of storage on physical and chemical properties of kaki fruits :
Physical properties :

Table (1) illustrated that the viscosity decreased by 36.9% after 6
weeks storage period compared to the fresh fruits. This decreament may be
due to the action of native enzymes such as pectinesterase (PE) and
pglygalacturonase (PG) being active during prolonged at 5 °C. Pectin
methylesterase PME and peroxidase showed activity even at 1 - 4 °C and
pH4 (Carle et al., 2001). Versteeg et al. (1980) reported that at 5 °C only a
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thermally tolerant PME was capc-le of rapidly (less than 4 wesks)
precipitating the orange juice cloud. This would be due to its action to
transform soluble pectin into the insoluble pectic acid.

Table (1) : Effect of storage on physical and chemical properties of kaki

fruits.
Storage period (weeks) Zero 1 2 4 6

Constituents Time week week week week
Viscosity (mpa.s) 130.0 127.0 119.0 104.0 82.0
Total soluble solids (TSS %) 17.8 18.0 18.7 19.9 20.8
Alcohol insoluble solids (AIS%) 3.22 3.01 2.88 2.33 2.00
Moisture content % 77.9 77.8 77.3 76.8 76.5
Total sugars % 15.30 15.50 15.86 15.54 14.62
Reducing sugars % 5.22 5.22 5.54 5.44 4.40
Non-reducing sugars % 10.08 10.28 10.32 10.10 | 10.22
Tannins % 1.30 1.20 0.93 0.71 0.63
PH value 55 5.6 51 5.8 5.8
Total Acidity % 0.16 0.16 0.12 0.10 0.10
Ascorbic acid mg /100gm 12.60 12.40 11.95 11.55 10.90

Chemical properties :

The total soluble solids (TSS%) increased from 17.8% in the fresh
sample to 20.8% at the end of storage. On the contrary, a decrease occurred
in the alcohol insoluble solids (AIS%) during storage. These results are in
accordance with those reported by Ibrahim (1994) and Mahajan (1994).

As shown in Table (1), during storage of kaki fruits at 5 °C for 6
weeks, the moisture content decreased gradually. It was 77.9% in the fresh
sample (after harvesting) and 76.5% after 6 weeks during storage. Omer
(1998) found that the moisture content of Anna apples slightly decreased
during storage at 0 °C for 4 months.

Total and reducing sugars increased through the first two weeks
storage at 5 °C, and suddenly decreased after that. The sudden drop of
sucrose, glucose and fructose at the beginning of the storage period at 4 °C
can be explained by the fact that the apples were harvested just before the
climacteric stage. This phase is characterized by a period of increased
respiration during which the sugars and acids are rapidly used as substrates
in the metabolic process (Ackermann et al., 1992).

Soluble tannins decreased from 1.3 g/ 100 gm in the fresh sample to
0.63 gm / 100 gm after 6 weeks storage. This decrease may be resulting from
activation of native tannic enzymes activated during cold storage, which break
down the condensed tannins. Similar results on Anna Apple were recorded by
Omer (1998).

Total Activity of pectinex and native enzymes :

Fig.(1)shows enzymatic activities from both, commercial (Pectinex
USP) and the enzymes existing naturally in kaki serum-pulp especially in the
eoncentrates prepared therefrom.This reaction was expressed as flow rate
per second by ostwald viscometer as indicator for enzyme activity causing a
reduction in viscosity. Enzyme activities in concentrated orange juice (45 °Bx)
prepared by freeze—concentration had 3-4 fold higher than the singley
strength juice (Wicker et al., 1987).
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Fig. (1) Pectinex and concentrated serum-pulp enzymes activities
(expressed as flow rate per sec.) using Ostwald viscometer

¢ The flow rate of the buffer was 35 second.

The flow rate decreased gradually till 20 min incubation time at 30 °C.
The same for pectinex after 5 min was 30 sec., while in the concentrated
serum-pulp were 33 sec. After 20 min. reaction time, the flow rate reached
10 and 20 sec. for pectinex and the concentrated serum-pulp. This means
that the pectinex and the native pectic enzymes found in the concentrated
serum-pulp, solublized the pectic substances into small molecules, causing
viscosity reduction. Variation in PE activity has been related to several factors
such as fruit variety, maturity, pulp content and processing conditions, etc.
(Rouse and Atkins, 1955)

Effect of addition of pectinex and concentrated serum-pulp on some
physical and chemical properties of kaki pulp and the nectars prepared
from them :

Physical properties

Viscosity used to examine the enzymatic reaction of kaki pulp are
shown in Figure (2). The optimum enzymatic reaction of pectinex was 30 °C
for 2 hrs when 200 ppm were added.

The optimum decrease of viscosity was 40.0 mpa. s, when 200 ppm
of pectinex were added. Concerning the addition of concentrated serum-pulp,
the kaki pulp characterized by highly reduction in viscosity when 6% was
added Fig. (3).

The decrease of the viscosity may be due to the activation of natural
enzymes like PE., PG., and other enzymes existing in added concentrated
serum-pulp, and also the substrate itself activated in these conditions. Ishii
and Yokotsuka, (1973) reported that the drop in viscosity is usually due to the
combined action of PE and PG. on the highly estrified fruit pectin on solution.
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Fig. (2) Effect of addition of different concentrations of pectinex on
some properties of kaki pulp during reaction time at 30 °C for 2

hours.
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Fig. (3) : Effect of addition of different concentrations of concentrated
serum-pulp on some properties of kaki pulp during reaction
time at 30 °C for 2 hours.

Concerning cloud stability, the nectar treated with pectinex had ag
higher cloud stability, followed by the nectar treated with concentrated serum-
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pulp during and after storage (Table 2). Weiss and Samann (1972)
concluded that the addition of pectolytic enzyme preparations, either
separately or in combination with homogenization, gave a cloud stable apricot
nectar. Grampp, (1969) found that carrot and tomato tissues with Rohment P
gave a pulpy juice with high yield, color and cloud stability.

Table (2) : Effect of storage at room temperature on some
characteristics of kaki nectars.

Nectar treated with
concentrated serum-

_pulp

Uutreated Nectar treated with

Mty (Control) pectinex

Storage period
(month)
Characteristics

9‘(‘;‘;‘; f“;‘)’""" 0.724 0.690 0.630 0.570/1.530 1.310 1.300 1.280[1.130 1.106 1.090 0.940

Total Acidity %| 0.12 0.10 0.07 0.04 [ 0.17 0.14 0.10 008|0.16 0.13 0.09 007

0 1 2 3 0 i 2 3 0 1 2 3

PH value 560 561 564 567|554 556 558 563|556 559 562 565

Ascorbic acid
mg/100gm 43 40 32 24| 48 43 40 38|48 46 42 40

Tannins % 0.60 057 051 045|049 046 041 037|023 020 0.17 0.14

Chemical properties

Total soluble solids and AIS % are also used to examine the
enzymatic reaction of kaki pulp (Figs 2 and 3).

TSS% increased to about 17.9%. Abd-El-Hady, (2000) found that the
total soluble solids of persimmon pulp increased about to 9.9 % when 100
ppm pectinex were added. Schobinger et al.,, (1981) summarized that total
soluble solids increased when fruit juices were liquefied with commercial
enzymes preparations.

The optimum decrease of AlIS % occurred when 200 ppm of pectinex
were added, reached to 1.75%. These results are in accordance with the
results of (Sreenath et al., 1987).

The effect of additon of concentrated serum-pulp at different
concentrations on some properties of kaki pulp were illustrated in Figure (3).
Under the previous conditions, the optimum increasing of TSS% was 10.5%
at the concentration of 6% from concentrated serum-pulp. On the contrary,
the optimum decreasing of AIS % was at the concentration of 6% of
concentrated serum-pulp.

Concerning the soluble tannins of kaki pulp the optimum reaction
occurred when 6% concentrated serum-pulp were added, and the reduction
reached a ratio of 60.7% (Fig. 3). This reduction may be due to the action of
tannic enzymes found naturally in the concentrated serum-pulp and in the
substrate activated in these conditions and also due to other factors such
temperature etc.

Table (2) shows the decrease in total acidity, pH value and ascorbic
acid of the nectars during and after storage at room temperature (25 — 30 °C)
for 3 months. Sulieman et al., (2004) found that total acidity, pH value and
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ascorbic acid of mandarin nectar decreased gradually during storage at room
temperature.

Table (2) also shows that tannins content decreased during storage.
The nectar treated with concentrated serum-pulp characterized by having a
low level of tannins compared with two other nectars after storage. Matter,
(2003) mentioned that the reduction of tannins during pasteurization and
storage of pomegranate juice at 5 °C may be due to the oxidation of some
phenols during browning reactions and also the formation of protein / tannins
complex which were precipitated during 6 months storage period.

Organoleptic properties :

The organoleptic data tabulated in Table (3) show that the nectar
prepared from pectinex treated had a higher score of color and appearance
perciption. Whereas, the nectar prepared from concentrated serum-pulp had
a higher score of taste, aroma and overall acceptability after 3 months
storage at room temperature. Statistical analysis revealed significant
differences between some of organoleptic parameters such color and aroma
of the nectars until the end of storage.

Table (3): Sensory evaluation of kaki nectars after three months storage
period at room temperature.

Sensory Overall
attributes Color (10) Appearance (10)|  Taste (10) Aroma (10) |acceptability
(100)
Storage (month) 0 0 3 0 3 0 3 0 3
Nectar Mean +S.D Mean £ S.D Mean £ S.D Mean +S.D
i mmm 8:00 516:028 8:00 50800 | 7200 566:0.76/883:028 8:05 |7832 505
Teate" mmm | 95200 85:05033:028 85:00 |7.3:057 6.83:104| 800 7405 | 854 770
n;:’ °°p‘°e 866£028 B8:05 |833:028 8 16:0.28/8.83+0.265.16£0.26(5.66:0.268.16:0.28) 882 816
value 672" 0.95 2.57 861"
*P< 0.05

Finally from the previous results, it could be concluded that the kaki
fruits can successfully be stored at 5 °C for 6 weeks with improvement of
some properties, and the kaki fruits containing a high level of natural
enzymes can be used in the fruit processing.
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