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ABSTRACT

The present study was.carried out during 2006 and 2007 seasons to
evaluate the effect of dipping persimmon fruits in different concentrations of ethephen
and ethanol solutions as post harvest treatment to remove astringency and hasten
fruit ripening.

The data indicated that ethephon at 750 ppm was superior effect for reducing
fruit firmness and total tannins with increasing total soluble solids and enhancing
ripening process than dipping fruits in 500 or 1000 ppm. Moreover, ethanol application
at 25 % was suitable to accelerate fruit ripening with increasing soluble solids than
dipping fruits in 50 % concentration. Since, these treatments were more effective to
remove fruit astringency through reducing tannin content. Aiso, these solutions are
save for human health.

INTRODUCTION

The Japanese persimmon {(Diospyros kaki, L) is one of the
deciduous fruit trees with low chilling requirements about 350 effective chilling
units (George et al., 1994). The trees are cultivated throughout the warmer
parts of the world, e.g., in the south of France and other Mediterranean
countries, as well as in USA.

in Egypt, the cultivated area increased gradually at the last few years
and reached about 1431 feddans out of which about 750 feddans (more than
50 % of total area) under Dakahlia governorate, according to the last
statistics of Ministry of Agriculture (2006).

Persimmon fruits are a good source of fiber, vitamins A and C and
contain gocd amounts of sugars (Homonova ef al., 1990). Therefore, there is
a high interest to increasing cultivation and production of persimmon for
commercial market in Egypt. Since, the climate and environmental conditions
are suitable for persimmon growing and economic preduction,

Several treatments have been used to remove astringency from
persimmon fruit and hasten ripening process. In this respect, dipping Costata
persimmon  fruits in ethephon solution was more effective in reducing
firmness and enhanced fruit ripening (EL-Wahab &! af., 1983). Furthermore,
ethylene gas had releasedthe compounds which successfully used to remove
astringency in Costata persimmon fruits (Park Seo Jun et al., 2003).

Moreover, ethano! vapor was also be used to remove the astringency
of Hiratanenashi fruit (Yamada et al., 2002). Also, Ali (2005) mentioned that
ethanol and ethylene applications removed the astringency of persimmon
fruits due to increasing ethylene production after the treatment.

The present investigation was carried out to study the effect of
different concentrations of ethephon and ethanol as post harvest treatments
to enhance fruit ripening of Tanenashi persimmon fruit and knowing the
suitable concentration to hasten ripening.
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MATERIALS AND METHODS

The present study was carried out during the seasons of 2006 and
2007 to evaluate the effect of ethephon and ethanol applications for
enhancing ripening process of Tanenashi persimmon fruits.

In this study, persimmon fruits were obtained from a private orchard
near EL-Mansoura city, Dakahlia governorate. About 100 kg of fruits were
harvested at maturity stage when tannin content reached about {1.40—1.60)
and soluble solids in fruit juice about (12-14%} according to (Homonova ef al.,
1990) and transported to the laboratory of Pomology Dept., Fac. of Agric.,
Mansoura Univ. Fruits were sorted to discard any defective and mechanical
damaged fruits.

Therefore, uniform fruits in size and colour were washed with tap
water and air dried using an electric fan. Then, fruits were divided to six
groups, each one was dipped for 5 minutes in one of the following solutions :

1- Control (Dipping in water}. 2- Ethephon at 500 ppm.
3- Ethephon at 750 ppm. 4- Ethephon at 1000 ppm.
5- Ethanol at 25 %. 6- Ethanol at 50 %.

After treatments, fruits were air dried using an electric fan and then
were put In ventilated plastic bags, all bags with fruits were weighed and
every 6 bags were put in ventilated carton box 50 x 30 x 12 cm. The total
number of carton boxes was 12 for all treatments, each treatment consists of
two carton boxes, each box contains 8 plastic bags. All boxes were held at
room temperature at (16-18 °C) and (75-80 % R.H) to study the effect of
ethephon 2nd ethanol solutions on ripening process. At 5 days intervals, 3
bags from each treatment were taken to determine the following parameters :

i. Total loss in fruit weight :
It was calculated by determining loss in fruit weight and decayed
fruits.

II- Changes in physical properties :

1- Fruit firmness :
It was determined by using a hand Effegi-penetrometers
supplemented with a plunger 5 mm diameter and estimated as Infinch?,

2- Ripening index (R.L) :
Samples from each replicate were taken and divided into five stages
according to colour as follow :

Yellow (1), 3/4 Yellow ~ 1/4 orange (2), 1/2 Yellow — 1/2 orange (3);
1/4 Yellow - 3/4 orange {4), Orange (5).

Fruit ripening index was estimated using the foliowing equation
according to Abou-Aziz et al., (1982) :

No. of fruits in each grade colour x grade colour score

(RL)=
Total number of fruits
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{il- Changes in chemical constituents :
1- Soluble solids content {SSC) :
. It was measured by using Carizeiss hand refractometer as %.

2- Total tannins :

It was determined by titrating 5 ml of fruit juice with 0.1 N of
potassium permanganate using Indigo Carmen as an indicator. Tannin content
was caiculated as grams tannin per 100 ml juice according A.O.A.C. (1980).

Statistical analysis :
All the obtained data of the study were statistically analyzed
according to Sendecor and Cochran (1971).

RESUTES AND DISCUSSION

This study was carried out to evaluate the effect of dipping fruits in
ethephon and ethanol solutions on ripening process. The obtained results are
presented and discussed as follow :

1- Loss in fruit weight percentage :

Data from Table (1) presented that loss in fruit weight was graduaily
increased as the storage period advanced from harvest till 15 days at room
temperature. Similarly, El-Morsy et al. (2002) found that weight loss percent
of both persimmon cvs. Truimph and Costata increased as the time of
storage advanced. Furthermore, both ethephon and ethanol significantly
increased the loss in fruit weight than the control during the period of ripening.

Table {1) : Effect of postharvest treatments on weight loss percentage of
persimmon fruits.

Season 2006 Season 2007
Storage period in days | Storage period in days
Treatment 0 1 5 1015 0 [ 5 | 10 | 15
Control 0001261537 742 10.00]229 5681745
thephon 500 ppm | 0.00 | 3.29 1654 |1 812 | 0.00]3.33 666 ; 7.59
Ethephon 750 ppm ; 0.00 | 205618 1832 | 000} 1.66 | 665 | 7.65
[Ethephon 1600 ppm; 0.00 | 215 | 6.70 | 953 | 0.00 ) 1.28 | 541 ; 8.20

Ethanol 25 % 0.00]258)763]10.03/10001253;7.0517.71
thanol 50 % 000]304)674]10.60]|0.00]3.17 7.86) 992
reatment = 0.284 [Treatment = 0.317
LS.Dat5% g roeeriod = 6232 forage period = 0.250

Yet, dipping fruits in ethephon gave a lower percent of loss in fruit
weight than cbtained from dipping in ethanecl. Thus, dipping persimmon fruits
in ethephon at 500 or 750 ppm presented a significant lower loss in fruit
weight than dipping fruits in ethephon at 1000 ppm during the both seasons
under study. Moreover, dipping fruits in ethanol at 50 % gave a higher loss
percentage in fruits than dipping in ethephon, ethancl at 25 % and the
control.

- The data go in line with those reported by Ali (2005) which mentioned
that both ethanol at 30 % or ethylene at 100 ppm reduced weight loss
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percentage of Costata persimmons fruit. Since, the loss in fruit weight is
mainly due to water loss as a result of transpiration and respiration processes
{Takata, 1982).

2- Decay percentage :

it is clear from Table (2) that no decayed fruit was noticed from fruits
held for § days at room temperature. Yet, the percent of decayed fruits was
almost lower than loss in fruit weight during the storage period.

Table (2) : Effect of postharvest treatments on decay percentage of persimmon
fruits.
Season 2006 Season 2007
Storage period in days | Storage period in days
0 5 10 15 0 5 10 15
Control 000 | .00 000 | 631 { 000 | 0.00 | 0.00 | 466
Ethephon 500 ppm | 0.00 | 0.00 | 0.00 | 4.04 ] 0.00 | 0.00 | 0.00 | 4.53
Ethephon 750 ppm | 0.00 | 0.00 | 3.29 | 6.77 | 0.00 | 0.00 | 0.00 ; 5.28
Ethephon 1000 ppm| 0.00 | 000 [ 436 | 759 [ 0.00 | 0.00 | 3.71 | 6.08

Treatment

Ethanol 25 % Q00 | 0.00 | 000 | 698 | 0.00 | 0.00 | 000 | 6.39
Ethanol 50 % 000 | 000 ;: 546 | 654 | 000 | 0.00 | 672 | 7N
o Treatment = 0.420 Treatment = 0.361
LS.Dat5% torage period = 0.343 'Storage period = 0,295

Cipping persimmon fruits in ethephon at 500 ppm gave a lower
significant decayed fruits than dipping fruits in the other concentrations of
ethephon or ethanol. Whereas, ethephon application at 1000 ppm or ethanol
at 50 % gave a higher significant decayed fruits than the other treatments
used under the study.

3- Total loss percentage :

Total loss in fruit weight is mainly due to the loss in fruit weight and
decayed fruit percentages are presented in Table (3). In this aspect, it is clear
that dipping persimmon fruits in ethephon solution at 500 ppm gave a lower
percent of total loss in fruit weight than the other treatments. Since, these
treatments gave a lower decayed fruits. Yet, ethephon at 1000 ppm gave a
higher significant toss in fruit weight than dipping in ethephon at 500 or 750
ppm. Thus, dipping fruits in ethanol solution at 50 % gave a higher total loss
in fruit weight than ethanol at 25 % or ethephon applications as mean of two
seasons. The increment in total loss due to this treatment is mainly due to the
effect on increasing both loss in fruit weight and decayed fruits.

The data go in line with those reported by EL-Wahab et a/., (1983)
who mentioned that a continues loss in fruit weight, decay and total loss as
storage period of Costata fruit advanced, so, ethephon at 500 ppm presented
best result than 1000 and/or 1500 ppm.
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Table {3) : Effect of postharvest treatments on total loss percentage of
persimmon fruits.

Season 2006 Season 2007
Storage period in days Storage period in days |
Treatment 0 ] 5 110 |15 | 0 ] 6 | 10 | 15
Control 000;261)5637113.73|/0.00 229 | 568 |12.11

Ethephon 500 ppm  0.00 | 3.29 | 6.54 [12.16) 0.00 | 3.33 | 6.66 [12.12
Ethephon 750 ppm | 0.00 | 2.05 | 9.47 |15.09(0.00 | 1.66 | 6.65 [12.93
Ethephon 1000 ppm | 0.00 [ 2.15 111.06,17.12| 0.00 | 1.28 | 9.12 114.28

Ethanol 25 % 0.00;258)763]17.01] 000|253 ) 7.05 [14.10

Ethanol 50 % 0.00 | 3.04 |12.20117.54] Q.00 | 3.17 |13.58]17.83
L.S.D at 5 % Treatment = 0.531 [Treatment = 0.532

L .U at v Storage period = 0.433 Storage period = 0.434

Changes in physical properties :
1- Fruit firmness :

Data from Table (4) showed that fruit firmness was gradually reduced
after treatments till 15 days under room temperature. The data also confirmed
that dipping persimmon fruits in ethephon and ethanot solutions reduced fruit
firmness significantly during ripening period than the control which dipped in
tap water.

In this respect, dipping fruits in ethephon at 750 or 1000 ppm
presented a lower significant fruit firmness than dipping fruits in ethephon at
500 ppm or ethanol. Yet, dipping fruits in ethanol especially at 50 % gave a
higher fruit firmness than those obtained from ethephon but lower than the
control. The reduction in fruit firmness resulted from these treatments may be
due to decomposition of enzymatic degradation in insoluble protopectins to
mere soluble pectins as a result of increasing pectin esterase activity
{Deshpande & Salunkhe, 1964).

Table (4) : Effect of postharvest treatments on fruit (Ib/inch?) firmness of
persimmon during storage.
Season 2006 Season 2007
| Storage period in days | Storage period in days
0 5 1015 [ 0© ILs 10 | 15
Control 18.7 1731161144 [176 [ 161|156 | 125 |
Ethephon 500 ppm | 187 [ 177144 134|176 [ 165151 (124
Ethephon 750 ppm [ 187 {162 (145106 [ 176 142 [ 13.4 [ 101
Ethephon 1000 ppm { 18.7 {152 [ 123 [11.1[176[128] 113 10.1

Treatment

Ethanol 25 % 18.7 /167 ;133128 |17.6 | 131126108
Ethanol 50 % 1871166149137 1176|151 [ 145 [ 121
Treatment = 0.509 [Treatment = 0.622
LSDat5% Storage period = 0.415 Storage period = 0.508

Furthermore, Sudzuki & Castro (1987) reported that ethanol vapor
significantly reduced fruit firmness of persimmon fruits. Likewise, Kato (1990)
found that treated astringent persimmons with ethyiene application decreased
fruit firmness. Also, Taira et al. (1987) mentioned that fruits softened more
rapidly with alcohol application.
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2. Ripening index :

Data from Table {5) indicated that dipping persimmon fruits in
ethephon and ethanol soiutions increased fruit ripening 15 days from harvest.
From this data, ethephon at 750 ppin enhanced ripening process more than
dipping fruits in the other concentration of ethephon or ethanol. So, dipping
fruits in ethephon at 750 ppm solufion gave a better ripening index than other
treatments Since, these treatments showed 4.5 degree of ripening index
{nearly %, to full orange). Thus, dipping fruits in ethanol at 50 % or water
which left as a control presented a lower ripening score So, they gave about
3.8 degree which presented nearly 3/4 (1/4 yellow - */, orange).

Tabie {(5): Effect of postharvest treatments on ripening index of persimmon

fruits,

Season 2006 Season 2007
Storage period in days | Storage period in days
Treatment 0 | 5 [10 ] 15 | 0 | 5 | 10 | 15
Control 00 | 11| 27 | 34 | 00 | 11 30 [ 33
Ethephon 500ppm | 00 | 13 | 29 [ 38 | 0.0 | 1.3 | 3.1 | 41
Ethephon 750ppm | 0.0 | 16 | 34 [ 45 | 00 ! 12 | 34 | 45
Ethephon 1000 ppm | 00 | 14 | 32 | 44 | 00 { 14 | 33 | 4.3
Ethanol 25 % 00 (12|35 [ 40 ) 00! 13 ] 36| 40
Ethanol 50 % 00 |12 | 27 | 38 |00} 14| 28| 38

Treatment = 0.10 il ent = 0.162
L8Dats%  s5rge period < 0088 —Ezzir:;e p:ariod =0.133

The attained data agree with those mentioned by Takata (1982) who
mentioned that treated fruits with 100 ppm ethylene after harvest stimulated
respiration and increased ethylene production and chemical fruit ripening
than the untreated ones. Yet, dipping fruit in ethanol solution at 25 %
enhanced fruit ripening than ethancl at 50 %. Since, ethancl at 25 % showed
ripening index similar to those obtained from dipping fruits in ethephon at 500
ppm as mean of two seasons. Furthermore, Kato (1987) mentioned that
ethancl enhanced ripening of persimmon fruits.

Changes in chemical compositions :
1- Soluble solids content :

Concemning the effect of ethephon and ethanol on changes in SSC in
fruit juice, data from Table (6) showed that soluble solids content was
significantly increased after harvested till 15 days at room temperature. This
may be due to the loss in water from fruits through respiration and evaporation
during storage. The data also disclosed that dipping persimmon fruits in
ethephon and ethanol solutions increased the soluble solids content in fruit
juice significantly than the control.

3550



J. Agric. Sci. Mansoura Univ., 33(5), May, 2008

Table (6) : Effect of postharvest treatments on soluble solids content in
juice of persimmon fruits.

Season 2006 Season 2007
StoraL period in days | Storage period in days
Treatment 0 10 [ 156 | 0 | 5 | 10 | 15
Control 11.3 12.5 136|152 | 125|138 | 156 | 15.2

Ethephon 500 ppm [ 11.3 1127 /139 /173125140154 ]17.8
Ethephon 750 ppm | 11.3 1135/ 16.9 /197125138 | 176 | 216
Ethephon 1000 ppm | 11.3 1127 | 17.5 /188 125|122 | 182 | 18.8

Ethanol 25 % 1.3)138 1501189125156 |17.8 1 20.0
Ethanol 50 % 113711201141 1169 (125 (13.0 1451168
Treatment = 0.437 [Treatment = 0.748
LS.Dat5%  iorage period = 0357 Storage period = 0.611 ]

In this respect, dipping persimmon fruits in ethephon at 750 ppm or
ethanot at 25 % gave higher values of soluble solids content than the other
treatments used. Whereas, dipping fruits in ethephon at 500 ppm or ethanol
at 50 % gave alower soluble solids content but almost higher than the
control. Also, the data presented that dipping fruits in ethephon at 750 ppm
was superior for increasing the soluble solids in fruit juice than the other
treatments. Similarly, Takata (1982} found that treated persimmon fruits with
ethylene at 1-100 ppm, increased the soluble solids content. Also, EL-Wahab
et al. (1983) reported that dipping fruits in ethephon at 500, 1000 and 1500
ppm markedly increased SSC of Costata fruits.

2- Total tannins :

Data from Table (7} showed that dipping fruits in ethephon and
ethanol reduced tannin content from harvest till 15 days later. Similarly,
Hribar et al. (2000) found that the amount of soluble tannins decreased
during storage. Furthermore, the data also reveal that ali treatments reduced
the content of tannin content in fruit juice than dipping fruits in ethephon
solution at 1000 ppm or the control.

Moreover, dipping fruits in ethephon at 750 ppm was superior for
reducing tannin content than the other treatments. So, the values of total
tannins were about 0.77 gm for these treatments and 1.27 for the control as
the mean of two seasons under study. In this respect, Park Seo Jun et al.
(2003) mentioned that treated persimmon fruits with ethylene most tannin
cells disappeared.

Alsec, ethanol application gave lower tannin content than ethephon at
1000 ppm or the control. Since, no significant differences in total tannins was
obtained for treated fruits with ethanol at 25 or 50 % durmg the both season
under the study.
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Tabie (7):; Effect of postharvest treatments on tannin content of persimmon
fruits.

Season 2006 Season 2007
Storage period in days | Storage period in days
0 5§ 10 |15 | 0 [ 5 [ 10 | 15
Control 182 (1641138 (128|190 (170|140} 1286
Ethephon 500 ppm | 1.82 1141110080 !190]131{1.05[090
Ethephon 750 ppm | 182 [ 1.57 | 1.20 | 0.75 [ 1.90 | 143 [ 1.10 | 0.80
Ethephon 1000 ppm | 1.82 | 150 [ 1.37 [ 1051190 [ 161|145 1.00

Treatment

Ethanol 25 % 1.82 1145|115 0.85|190|1.20|0.95 | 0.80
Ethanol 50 % 1821331116086 190|123 (093 0.83
[Treatment = 0.023 [Treatment = 0.051
LS.Dat5% Storage period = 0.018 [Storage period = 0.042

Likewise, Kato (1990) stated that there was a relative correlation
between the degree of astringency and tannin concentration. He also
presented that treated persimmon fruits with ethyiene and ethanol at 50 %
decreased tannin content at short time. Furthermore, Dauriach (1986)
mentioned that spraying boxes of fruits with 40 % alcohol solution caused
astringency to disappear after 10 days from treatments. Similarly, Yamada &t
al. (2002) found that ethancl treatment decreased soluble tannin and
removed astringency of persimmon fruits. Moreover, Ali (2005) presented that
ethano! at 30 % and ethylene at 100 ppm markedly reduced tannin content
compared with the control.

From the obtained data it is clear that, in spite of both ethephon and
ethanol increased loss in weight, decayed fruits and total foss percentage of
persimmons but enhanced fruit ripening due to their effect on reducing fruit
firmness and tannins content with increasing soluble solids content. Since, it
is recommended to use ethephon at 750 ppm to accelerate fruit ripening of
persimmon fruits. Furthermore, ethancl application at 25 % also enhanced
fruit ripening and increased soluble solids content in fruit juice.

REFERENCES

A.O.AC (1980). Official Methods of Analysis. 3" ed. Assocciation of Official
Analytical Chemists, Washington, D.C, USA.

Abou-Aziz, S.E. Maximos; |. EL-Desouky and N.R. Samra (1982). Effect of
GA; and hand pollination on the yield and quality of Sewy. The First
Symposium on the date paim. Saudia Arabia, March: 23-25.

Ali, AT (2005). Post harvest cold storage and astringency removal of
Costata persimmon. M.Sc. Thesis, Fac. Agric., Alex. Univ., Egypt.
Dauriach, J. {1986). Persimmon, a question of astringency. Arboriculture
Fruitiere, 33: 27-29 (C.F. Hort. Abst., 57 (2): 1547). .
Deshpande, P.B. and D.K. Salunkhe (1964). Effect of maturity and storage on
certain biochemical changes in apricots and peaches. Food Tech.,

18(18): 85-88.

El-Morsy, A.A.; M\M. El-Ansary; S.A. Dawood and M.H. Abdel-Aziz (2002).
Effect of picking date and storage period on some fruit quality
parameters of persimmon "Diospyrus kaki' during cold storage. J.
Agric. Sci. Mansoura Univ ., 27 (12): 8611-8618.

3552



J. Agric. Sci. Mansoura Univ., 33(5), May, 2008

El-Wahab, F KA, F.A. El-Latif, AB. Abou-Aziz and M.A. Masoud (1883).
Artificial ripening of "Costata" persimmon fruits. Annals of Agric. Sci.,
Ain Shams Univ., 28 (1): 273-286.

George, A.P.; R.J. Collins and T.S. Rasmussen (1994). Phonological of non
astringent persimmon in subtropical. Australia J. Hort. Sci., 63(5); 937-
946,

Homonova, A J. Payne; P. Koehler and R. Eit Enmiller (1990). Vitamin A, B-
carotene and B-erytozanthin and ascorbic acid contents in Japanese
and American persimmon. J. Food Chem., 13:85. .

Hribar, J.; M. Zavrtanik,; M. Simcic and R. Vidrnh {2000). Changes during
storage and astringency removal of persimmon fruit (Diospyros kaki
L.). Acta Hort,, 29 (2): 123-136.

Kato, K (1987). Large-scale ftrials on rapid removal of astringency in
persirmon using ethanol. J. of the Japanese Society for Hort. Sci., 56
(1): 92-100. :

Kato, K. (1990). Astringency removal and ripening in persimmons treated with
ethanol and ethylene. HorlScience, 25 (2): 205-207.

Park Seo Jun, Park Hee Sung; Kim Chongchun; S.J. park; H.s. Park and C.C
Kim (2003). Influence of ethylene on fruit tissue in "Cheongdobansi”
persir;mon {Diospyros kaki). J. of the Korean Soc. for Hort. Sci., 44
(1) 62-65.

Snedecor, GW. and GW. Cochran (1871). Statistical Methods. 6th Ed,,
Fourth printing, the lowa State Univ. Press, Ames, lowa, U .S A

Sudzuki, H.F. and P. Castro (1987). Evaluation of three chemical methods for
eliminating astringency in persimmon (Diospyros kaki L.). Simiente, 57
{3): 135-144.

Taira, S.; Y. Kubo; A. Sugiura and T. Tomana (1987). Comparative studies of
post harvest fruit quality and storage quality in Japanese persimman
{Diospyros kaki L. cv. " Hiratanenashi™). Hort. Sci,, 56 (2): 215-221.

Takata, M. (1982). Effects of ethylene on respiration, ethylene production and
ripening of Japanese persimmon fruits harvested at different stages of
development. J. of the Society for Hort. Sci., 51 (2} 203-208,

Yamada, M.; S Taira; M. Ontsuki; A. Sato; H. iwanami; H. Yakushidi; R,
wang, yang yong and Li Gao (2002). Varietal differences in the case of
astringency removal by carbon dioxide gas and ethanol vapour
treatments among oriental astringent persimmons of Japanese and
Chinese origin. Scientiae Horticulturae, 94 {12): 63-72.

JSMEN 5 CshL Aldleally S e 7Ll 9 AdaABl) Balalt AN )
G0 (A5 008 Ll ) 90 e Sati audy ¢ B sl 3 gaa
5y padall Anala — Ao 5N A — AgSIAN aud

5 SLED L et andl YooV C Yoo ange Dha Al oda oy jal
c S A i (et g AaaglBl Saladl A 5} e jas I SEN 5 (R e Adliaa 2 S

S Gl e s Ve 3 g oYY (8 SN LS e o il e .

J\H\W)Lﬂhd)};aﬁi})ﬂ\:\ghu&Jé\SM‘)La:ELu'a.i.luﬁc{a'lJ_)S\d
cosafe dm Ve c0ne 38 G i) LD (eany Al Al

A Ys % Yo S Y Jplae b SISH LS et G G e le B ke
aid (Sha e Laddh saldh AV 51, 400 Lhoak 3l e LS (5 dna il B Jeadl
%o o 3855 JPAY A LD eeks A e LD gl g1 el y Sl e Ll 5 e
) L}MJ‘J_,!M‘LI\‘AD;J}C

3553





