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ABSTRACT

The objective of this study was to evaluate the effect of soaking and germination processes on free
sugars, starch and non- starch polysaccharides contents of selected Egyptian barley cultivars. Three barley
grain cultivars, namely, Gizal28, Giza130, and Giza 2000, were investigated. Reducing, non-reducing and
total sugars content were increased in all treated barley samples as affected by soaking and germination
processes. Starch content of raw barley grains being 59.42, 65.30, and 45.74 % in Gizal28, Gizal30, and
Giza 2000, respectively, while B-Glucan content recorded 4.01, 4.76 and 3.54 %, respectively. Pentosans
content in untreated barley samples was 5.09, 3.29 and 4.53% of the same varieties, respectively. Soaking
(12 h) for these grains decreased starch, B-Glucan, pentosan content by 2.9-5.3, 5.0- 7.6 and 2.4-6.7%,
respectively. Also, germination process had a great efficiency role on the starch and non- starch
polysaccharides of selected barley grains. A large number of negatively valued components in the grains
such as starch and, B-Glucan, pentosan contents of barley decreased prolonging germination time. After
96h of germination, starch, B-Glucan, pentosans content of barely grain samples was decreased by 27.3-
32.0, 41.0- 42.7 and 33.6-36.0%, respectively. So this study recommended that, the produced flour from
soaked and 48h-germinated barley grains increase their nutritional and therapeutic properties can be used
to produce improved functional foods.
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INTRODUCTION

Barley (Hordeum vulgare L.) is a plant of the
poaceae family and is an ancient and essential cereal crop,
nowadays growing worldwide in demand and covering
around 9.4% of the global cereal production area (Marwat
et al., 2012; Mahmoudi et al., 2015). Barley was the fourth
in terms of both production quantity (158.98 million ton),
with about 100.43 thousand ton annually Egyptian
production, and cultivation area for the 2019 world cereal
crop rankings, which amounted to 510,000 km? for year of
the 2019 (FAO, 2021). Typically, barley is categorized as 2-
rowed and 6-rowed barley are available and hulled or hull-
less (Gangopadhyay et al., 2015).

Approximately 65% of cultivated barley is used for
animal feed, 33% for malting, whereas only 2% is used
directly for human consumption (Sullivan et al., 2013;
Alazmani, 2015). Barley is easily digestible (due to low
gluten contents) and has superior nutritional qualities.
Moreover, Barley is nutritionally rich because it has a high
carbohydrate content, moderate protein level and high
dietary fiber content especially B-glucan (Kumari and
Kotecha, 2015). Starch is the main component in barley
endosperm, being 62-77% of total grain weight also, it
contains around 5-10% pB- glucan (Asare et al., 2011;
Sullivan et al., 2013).

The major structural component in barley endosperm
cell walls is mixed linkage (1—3), (1—4)-3-D-glucan,
generally referred to as B-glucan. Barley endosperm cell walls
are composed of approx. 70-75% pB-glucan, the remainder
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made up of 20% arabinoxylan and minor amounts of
cellulose, glucomannan, protein, and phenolic constituents
(Jamar et al, 2011). Actually, Barley's non-starch
polysaccharides (B-glucans and arabinoxylans) are the minor
components of the barley grain (15 to 17%) (Cornejo, 2005).
B-glucan reduce the risk of colon cancer, controls blood
glucose better and lowers glycemic index as well as improve
the insulin response (Ostman et al., 2007). The United States
Food and Drug Administration (FDA) have allowed whole-
grain barley products that can supply B-glucan at levels of
0.75 g per serving or 3 g per day to carry a claim that they
reduce the risk of coronary heart disease (Anonymous, 2005).
The best techniques for improving the nutritional pattern of
barley grains for digestibility and physiological functions, as
used for the production of various foodstuffs, were generally
accepted as cost-effectiveness and straightforward processing
techniques such as soaking and germination grains (Warle et
al., 2015; Senhofa et al., 2016). Desirable nutritional changes
may have occurred during germination that was primarily due
to the breakdown into a more straightforward type of complex
compounds and their transformation into necessary
components (Nonogaki et al., 2010). During germination,
the activation of dormant enzymes leads to significant
changes in biochemical, nutritional and sensory
characteristics. The a- and B-amylases rapidly degrade the
starch, with a consequent surge in reducing form, while other
enzymes degrade cell walls and enhance the availability of
internal nutrients (Olaerts and Courtin, 2018). However, some
compounds deemed beneficial, such as beta-glucans and
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pentosans might be degraded during long time of germination
and adapt the germination process for the respective purpose
(Hubner and Arendt, 2013). Beyond improving the health
properties of the products, it is assumed that the B-glucans
from barley in combination with arabinoxylans may improve
some quality parameters of flour (Storsley et al., 2003).
Therefore, this study aimed to identify the effect of soaking
and germination processes starch and non- starch
polysaccharides as well as improving nutritional value of
produced flour from Egyptian barley grains varieties.

MATERIALS AND METHODS

Materials

Barley grains (Hordeum vulgare L.) included three
Egyptian barley varieties namely; Giza128 (2 rows, hulled),
Gizal30 (6 rows, hull-less), and Giza 2000(6 rows, hulled)
were procured from Agricultural Research Center, Giza
(ARC), Egypt.
Chemicals

All chemicals used in this study were purchased
from Sigma — Aldrich (St Louis, MO, USA). Other
chemicals were either of analytical grade or of the highest
quality was purchased from EI-Gomhoria Company, Egypt.
Preparation of barley samples
Raw seeds: Whole dry barley grains was manually cleaned
from broken grains, dust, and other foreign materials and
ground in a laboratory grinder to obtain fine flour. The
powdered samples were then kept in sealed plastic pages
and stored at -22 °C until analysis.
Soaking process: cleaned barley grains were soaked in
distilled water (1:5) (w/v) for 12 h at room temperature (water
was changed every six h). The soaked grains were washed
twice with water, followed by rinsing with distilled water
(Afify etal., 2011).
Germination process: other part of the soaking grains (12
h) were placed on wet filter paper and covered in
germination trays, where water circulation was provided by
capillarity. The trays were placed in the germinator (Model
No. 549/A, Seedburo Equipment Company, Chicago,
USA), in darkness for 24, 48, 72, and 96 h at temperature
20-25°C. The grains were rinsed every 12 h with a solution
of 0.3% sodium hypochlorite to inhibit microbial growth.
The soaked and germinated grains were dried in a hot-air
oven at 55 °C for 24 h, then at 71 °C for the same time, and
then ground into a fine powder with a laboratory grinder at
71 °C for the same time. The powdered samples were kept
in sealed plastic pages and stored at -22°C until further
analysis (Abdel-Gawad, 1991; Cevallos-Casals and
Cisneros- Zevallos, 2010).
Analytical methods
Determination of starch, reducing and non-reducing
sugars

Starch content of the samples were determined
according to (AOAC, 2012).The water extract of the studied
samples firstly was clarified by adding lead acetate to
precipitate non sugars and then excess lead acetate was
precipitate by adding potassium oxalate and filtrated to
remove non sugars (AOAC, 2012). Reducing and total
sugars were estimated by titration method according to Lane
and Eynon method as mentioned in AOAC (2012). Non-
reducing sugars was calculated by difference (Non-reducing
sugars = total sugars- reducing sugars).

Determination of Beta-Glucan

B-Glucan was extracted from whole barley flour
using procedure described by Temelli (1997). Extractable
were milled to pass a 1.0 mm screen and hydrolysis with
sulfuric acid according to McCleary and Draga (2016). The
content of glucose in the solutions was analyzed by HPLC.
The analysis was performed in National Research Center,
Cairo, Egypt.
Determination of total pentosans

Total pentosan content was determined by colorimetric
phloroglucinol method according to Douglas (1981).

RESULTS AND DISCUSSION

Reducing, non-reducing and total sugars contents

The effect of soaking and germination processes on
reducing, non-reducing and total sugars contents in studied
barley grains varieties are illustrated in Fig. (1). Reducing
sugars contents in raw Gizal28, Giza 130, Giza 2000 were
202, 2.69 and 1.52 ¢/100g, respectively. Non-reducing
sugars were 3.8, 4.13 and 3.22%, while total sugars were 5.82,
6.83 and 4.74% of the same varieties, respectively. Giza 130
variety has higher reducing, non-reducing and total sugars
content than other barley varieties. These results are in the line
with those mentioned by Balcerek et al. (2016).
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Fig. 1a,b,c. Effect of soaking and germination process on
Reducing, Non-reducing and Total Sugars
contents in barley grains varieties.
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There were increases in reducing, non-reducing and
total sugars content in soaked barley varieties (12 h), recording
(2.77, 3.47 and 1.97%)for Giza 128, (4.36,4.68 and 3.77%) for
Giza130and (7.13, 8.15 and 5.75) for Giza 2000), respectively.
The reduction of starch content was due to the activity of o—
amylase enzymes during germination process and causes an
increase in total and reducing sugars (Tian et al., 2010).

A significant increase was observed in reducing and
total sugars content of barley grains varieties due to
germination compared with un-germinated grains.
Reducing sugars content increased from 2.02 to 6.11%; 2.69
to 6.72 and 1.52 to 5.20% for Gizal28, Gizal30, and Giza
2000 of its initial value after 96h of germination,
respectively. Total sugars content increased from 5.82 to
10.15%; 6.83 to 10.83 and 4.74 to 8.21% for Gizal28,
Gizal30, and Giza 2000 of its initial value after 96h of
germination, respectively. The germination process of
barley grains led to a slightly increase in non-reducing
sugars in germinated for 48h, then decreased with the further
of germination process has occurred. Similar results were
given by Warle et al. (2015). During germination, the
reducing sugar content increased gradually with a marked
decrease in starch contents, these changes probably were
caused, in part, by the increased enzymatic activity during
germination (Arif et al., 2011).

Starch contents in barley grains

The results in Table (1) shows the effect of soaking

and germination processes on the content of starch in barley

grain varieties. Starch content was 59.42, 65.30 and 45.74%
for Gizal28, Giza 130, Giza 2000, respectively. It can be
observed that, hull-less barley (Giza 130) grains was
significantly higher level of starch compared with the other
hulled varieties. Similar finding was reported by Abdel-
Gawad et al. (2016).

Soaking in distilled water for 12h of barley grain
varieties under investigation lowered starch content in all
samples compared with control (Table 1). The reductions of
starch contents were 5.25, 2.9 and 3.8 % for Gizal28, Giza
130, Giza 2000, respectively. The loss in starch level during
soaking may be attributed to leaching of the water-soluble
inhibitor into the soaking medium.

Moreover, There was a significant (P<0.05)
decrease in barley starch content during germination periods
progress up to 96h (Table 1). The reduction of starch
content was 10.87- 30.64, 8- 27.27 and 9-32 % for Gizal28,
Giza 130, Giza 2000, respectively of its initial value in raw
grains. Decreasing starch content is due to the activation of
starch-degrading enzymes during germination, primarily a-
amylase and B-amylase (Pinkaew et al., 2017). Typically,
there is an inverse relationship between crude protein and
starch content. The significant increase in crude protein
content in the early germination stages could be led to the
losses of non-protein dry matter as a consequence of
intensive imbibition (Yu et al., 2019).

Table 1. Effect of soaking and germination processes on starch contents in barley grain varieties. (%, DW):

Barley Raw Soaking process Germination process
sample grains 12h 24 h 48 h 72h 96 h
Giza 128 59.42+ 3,09 56.3 “+2.58 52.96%+2.80 47.19¢+2.42 4256 W+190  40.029+2.78
Gizal30 65.302+£1.53 63.4 +2.65 60.08 P°+4.22 56.37 ©+1.82 52.899+1.78 47.49°+2.94
Giza 2000 45,74 %+3.08 44.00 *9+3.41 41,59 9h+1 91 38.85M+2.51 33.99 1+1.93 31.18 '+2.95
LSD 5% 4.3900

Meansz standard deviation (SD) on a dry weight basis.

*\/alues in the same table with different superscript letters represent significant differences between results at a 5% level of significance.

B-Glucan contents

Figs. (2 and 3) illustrate the concentrations of
Extractable 3-Glucan and -Glucan in untreated and treated
barley grains varieties.

Among untreated barley samples, Gizal30 has higher
in extractable B-glucan and B-Glucan contents than other
investigated varieties. Extractable B-Glucan content were
3.68, 3.96 and 3.07 %, While, B-Glucan concentrations were
4.01, 4.76 and 3.54% in raw Gizal28, Gizal30, and Giza
2000, respectively. The Extractable B-Glucan and B-Glucan
contents were significantly higher in hull-less barley than
hulled barley. Results obtained are in the same line with those
reported by Sharma and Gujral (2010); Waly (2017).

The extractable B-glucan and B-glucan content of
barley grains significantly decreased by soaking process
(Figs. 2 and 3). The reduction of the extractable -glucan
content was 5.4, 7.6 and 6.2%, while, it was 5.0, 7.6 and 6.5
% for B-glucan of Gizal28, Gizal30, and Giza 2000,
respectively. The decrease in -glucan content depends on
the synthesis and distribution of endo-(1—3), (1—4)-B-
glucanase activity during germination (Wang et al., 2004).

Germination time progress caused a significant
decrease in extractable B-glucan and B-glucan contents
continuously with germination time if compared with that of
raw grains samples (Figs 2 and 3).
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Fig. 2. Effect of soaking and germination process on
Extractable p-Glucan contents in barley grains.
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The decrement ratio of extractable B-glucan was
12.00- 34.24, 13.13-35.35 and 10.42- 38.11 % in Gizal28,
Gizal30, and Giza 2000, of its initial content in raw
materials after 24- 96h of germination; respectively,
however, the reduction of B-glucan content was 9.7-41,
13.7-42.0 and 12.4- 42.7%, respectively. From these results
it can be observed that, a sharp decrease in this compound
occurred during the 96h- germination. B-glucan levels in
barley grains decreased to a short extent during germination
for short times, but longer germination times cause greater
losses. The breakdown and degradation of B-glucan is due
to activation of B-Glucanase, which are responsible for
breaking down cereal endosperm cell walls during soaking
and germination processes.

On the contrary, larger reductions of B-glucan
content (50%) was found after 48-120 h of germination in
barley grains (Farzaneh et al., 2017; Rico et al., 2020).
Pentosans content:

Pentosan content was 5.09, 3.29 and 4.53% of
Gizal28, Giza 130, Giza 2000 raw barley grains,
respectively (Fig 4). Results indicated that, hull-less barley
(Giza 130) grains was significantly lower level of pentosan
compared with the other hulled varieties. Similar finding
was reported by Abdel-Gawad et al. (2016). Soaking
process (12h) caused a slight decrease in the pentosan
content of barley samples compared with control. The
decrement ratio was 2.4, 6.7, and 5.1%; for Gizal28,
Gizal30, and Giza 2000, respectively. Besides, data
revealed that, with the germination time increase, the
pentosan content of these samples significantly decreased,
reached up to 3.29, 2.11 and 3.01 %, respectively, after 96h-
germination, of its initial value in control. These results
agree with those reported by (Kotodziejczyk and
Michniewicz, 2004; Donkor et al. (2012).
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Fig. 4. Effect of soaking and germination processes on
pentosan content in barley grains.

CONCLUSION

The soaking and germination process caused a
considerable decrease in the level of starch and non-starch
polysaccharides and increasing the values of reducing, non-
reducing and total sugars content in the Egyptian barley
cultivars under investigation. Soaking and germination
processes for 48 h led to a slight decrease in the most of these
compounds. A major breakdown and degradation occurred
with further of germination time. After 48 h of germination,
it can be observed high decrement in starch and non-starch
polysaccharides. These processes were essential to improve

the nutritional properties of barley and effectively utilize
their full potential as human food.

REFERENCES

Abdel-Gawad, A.S. (1991). Effect of germination and
fermentation on phytate and some mineral contents of
sunflower meal. Fourth Arab Conf. of Sci. and Techn.
JAN., 521-541.

Abdel-Gawad, A.S.; Youssef, M.E., Abou-Elhawa S.H. and
Abdel-Rahaman, A.M. (2016). Different moisture
contents of tempered hulled and hull-less barley grains
prior to milling. 1. Effect on extraction rate,color and
characteristics of flours. Assiut J. of Agric. Sci., 47 (6-
2): 443-459.

Afify, A. E. M. M,; El-Beltagi, H. S.; EI-Salam, S. M. A. and
Omran, A. A. (2011). Bioavailability of iron, zinc,
phytate and phytase activity during soaking and
germination of white sorghum varieties. Plos one., 6
(10): e25512.

Alazmani , A. (2015). Evaluation of yield and yield
components of barley varieties to nitrogen. Int. J.
Agric. Crop Sci. IJACS, 8(1):52-54.

Anonymous (2005): "The Future of Barley." Cereal Foods
World Report,  50(5): 271-277.

AOAC. (2012). Association of Official Analytical Chemists.
Official methods of analysis. 19th Ed. Dumes Method.
N0.968.06, Chapter 4: 25-26.

Arif, M.; Bangash, J.A.; Khan, F. and Abid, H. (2011). Effect
of soaking and malting on the selected nutrient profile
of barley. Pak. J. Biochem. Mol. Biol., 44(1): 18-21.

Asare, E. K.; Jaiswal, S.; Maley, J.; Baga, M.,; Sammynaiken,
R.; Rossnagel, B. G. and Chibbar, R. N. (2011). Barley
grain constituents, starch composition and structure
affect starch in vitro enzymatic hydrolysis. J. of Agric.
and Food Chem., 59(9):4743-4754.

Balcerek, M.; Pielech-Przybylska, K.; Dziekonska-Kubczak,
U.,; Patelski, P. and Strak, E. (2016). Fermentation
results and chemical composition of agricultural
distillates obtained from rye and barley grains and the
corresponding malts as a source of amylolytic
enzymes and starch. Molecules, 21(10), 1320.

Cevallos-casals, B.A. and Cisneros-Zevallos, L. (2010).
Impact of germination on phenolic content and
antioxidant activity of 13 edibile seed species Food
Chem., 119(4): 1485-1490.

Cornejo, J.E.O. (2005). Distribution of Pentosans in Barley
Pearling Flour Fractions. M.Sc., Faculty of Graduate
Studies and Research. University of Alberta,
Edmonton, Alberta.

Donkor, O. N.; Stojanovska, L.; Ginn, P.; Ashton, J. and
Vasiljevic, T. (2012). Germinated grains - Sources of
bioactive compounds. Food Chem., 135: 950-9509.

Douglas, S.C. (1981). A rapid method for the determination of
pentosans in wheat flour. Food Chem., 7:139-145.

FAO (2021). Food and Agriculture Organization of the
United Nations-Statistics ~Division.  http:/Aww.
fao.org/f aostat/en/#data/OC.

Farzaneh, V.; Ghodsvali, A.; Bakhshabadi, H.; Zare, Z. and
Carvalho, I. S. (2017). The impact of germination time
on the some selected parameters through malting
process. Inter. J. of biological macromolecules, 94:
663-668.

150


http://www/

J. of Food and Dairy Sci., Mansoura Univ., Vol. 12 (6), June, 2021

Gangopadhyay,N. ; Hossain, M.B. ; Rai, D.K. and Brunton,
N.P.(2015). A Review of Extraction and Analysis of
Bioactives in Oat and Barley and Scope for Use of
Novel Food Processing Technologies. J. of molecules,
20: 10884-10909.

Hubner, F. and Arendt, E. (2013). Germination of Cereal
Grains as a way to Improve the Nutrition Value:
Areview. Critical Reviews in food Sci. and Nutr., 53:
853-861.

Jamar, C.; du Jardin, P. and Fauconnier, M. L. (2011). Cell
wall polysaccharides hydrolysis of malting barley
(Hordeum vulgare L.): a review. Biotechnologie,
Agronomie, Société et Environnement, 15(2): 301-
313.

Kotodziejczyk, P. and Michniewicz, J. (2004). The changes of
some enzymes activities during germination of rye
kernels. Electronic J. of Polish Agric. Univ., 7(1).

Kumari, R. and Kotecha, M. (2015). Pyhsicochemical and
nutritional evaluation of Yava (Hordeumvulgare
Linn.). Inter. Res. J. of Pharmacy, 6(1): 70-72.

Mahmoudi, T.; Oveisi, M.R.; Jannat, B.; Behzad, M.; Mannan
Hajimahmoodi, M. and Sadeghi, N. (2015).
Antioxidant activity of Iranian barley grain cultivars
and their malts. African J. of Food Sci., 9(11): 534-539.

Marwat, S. K.; Hashimi, M.; Khan, K. U.; Khan, M. A. and
Shoaib, M.  (2012). Fazal-ur-Rehman. Barley
(Hordeum vulgare L.) A Prophetic Food Mentioned in
Ahadith and its Ethnobotanical Importance.
American-Eurasian. J. of Agric. and Environmental
Sci., 12(7): 835-841.

McCleary, B. V. and Draga, A. (2016). Measurement of f3-
glucan in mushrooms and mycelial products. J. of
AOAC International, 99(2); 364-373.

Nonogaki, H.; Bassel, GW. and Bewley, J.D. (2010).
Germination- still a mystery. Plant Sci., 179(6):574-
581.

Olaerts, H. and Courtin, C. M. (2018). Impact of preharvest
sprouting on endogenous hydrolases and technological
quality of wheat and bread: A review. Comprehensive
Reviews in Food Sci. and Food Safety, 17: 698-713.

Ostman, E.; Rossi, E.; Larsson, H.;Brighenti, F.and Bjorck, I.
(2007). Glucose and insulin responses in healthy men
to barley bread with different levels of (1/3;1/4)-3-
glucans; predictions using fluidity measurements of in
vitro enzyme digests. J. of Cereal Sci., 43:230-235.

Pinkaew, H.; Wang, Y.J. and Naivikul, O. (2017). Impact of
pre-germination on amylopectin molecular structures,
crystallinity, and thermal properties of pre-germinated
brown rice starches, J. Cereal Sci., 73: 151-157.

Rico, D.; Pefias, E.; Garcia, M. D. C.; Martinez-Villaluenga,
C.; Rai, D. K;; Birsan, R. 1., ... and Martin-Diana, A.
B. (2020). Sprouted barley flour as a nutritious and
functional ingredient. Foods, 9(3), 296.

Senhofa, S.; Kince, T.; Ruta; Galoburda; Cinkmanis, I.;
Sabovics, M. and Sturite, I. (2016). Effects of
Germination on Chemical Composition of Hull -Less
Spring Cereals. Food Sci., 1:91-97.

Sharma, P. and Gujral, H.S. (2010). Antioxidant and
polyphenol oxidase activity of germinated barley and
its milling fractions. Food Chem., 120: 673-678.

Storsley, J.M.; Izydorczyk, M.S.; You, S.; Biliaderis, C.G.and
Rossnagel, B. (2003). Structure and physicochemical
properties of b-glucans and arabinoxylans isolated
from hull-less barley. Food Hydrocoll, 17: 831-844.

Sullivan, P.; Arendt, E., andGallagher, E. (2013). The
increasing use of barley and barley by-products in the
production of healthier baked goods. Trends in Food
Sci. and Techn., 29(2): 124-134.

Temelli, F. (1997): Extraction and Functional Properties of
Barley B-Glucan as Affected by Temperature and pH.
J. of Food Sci., 62(6): 1194-1201.

Tian, B.; Xie, b.; Shi, J.; Wu, J.; Cai, Y.; Xu,T.;Xue, S. and
Deng, Q. (2010).Physicochemical changes of oat seeds
during germination. Food Chem., 119: 1195-1200.

Waly, H.H.S. (2017). Enviromental chemical studies on some
concentrated active components extracted from barley.
Ph.D. Thesis, Enviromental Basic sci. Depart, Institute
of Enviromental Studies and Res., Ain Shams Univ.

Wang, J.; Zhang, G.; Chen, J. and Wu, F. (2004). The
changes of B-glucan content and B-glucanase activity
in barley before and after malting and their
relationships to malt qualities. Food Chem., 86:223-
228.

Warle, B. M.; Riar, C. S.; Gaikwad, S.S. and Mane, V.
A.(2015).Effect Of germination on nutritional quality
of barley. Inter. J.of food and Nutr. Sci., 4, (1): 2320 —
7876.

Yu, W,; Li, H. ; Zou, W.; Tao, K.; Zhu, J. and Gilbert, R.G.
(2019). Using starch molecular fine structure to
understand biosynthesis -structure —property relations,
Trends Food Sci. Techn., 86: 530-536.

éM\M\dw\@ggﬁL’ﬂlzﬁﬁSégﬁdd\ﬁnh.,)w\\gwﬂ\u.bQL.\J“X\J&EMJ:\SE
'aaa) and oY g 9" iga sl daad gl ¢ Toldaay ldaa ) Jali ¢V g Aaal) 28 daaa

sas, Tl g daaly, Ao 3 AS, LB Y agle acd

san, b gal Ay, e 30 A4S, LAY L gl 935 g a gle and

Al o a5 el ) il iany 33 sl ) sassall il Sl Ll 55 al) iy S e il 5 kil bl 6 i A3 Ciogs
LIS 5 A Rl pe 54 ) iy Sl e lise) aen (5 sima 3830y J 5 (Yro v Bm s e VW e 5hm 5 ¢ VYA S ) (A5 el s e il 435 e
sl e Yooesgm Y83 g VYA a alial 3780,VE 510,70 509, 6Y Al juedl gon LG (5 gina iy 2 Y g adil) ey & il Cam
e alual) i e 76,07 5T, 50,09 dldadl pe sl e 8 ) sl s gina S gl Je Y08 £,V 56,0 ) S s W) (g st Jas L
sl e LYY, Y, 10, 0 50, Y, 8 iy (o)) sl 5 IS sl Uil 5 L (s gine 3 (mliadl ) sl ol el VY saal il dlee ol 5 )
ol 3 o a0 3 Sl A 8 € (il S8 SR il oo iyl iy Sl el ) 3 oS 0 Y s S
YT Ay el i) 5 il 5 (IS sl i) LI 5 e (i Lo ¢ s 87 ) ) S0 A e el e om0 ) 5 IS shalid)y L) B
oailiad e Al Aol £A 500 Cuidl g de giiall yumill Cogon (e geiiall 31 alatiiod I Ayl a1 VG e 7T, 0 ST G,V £) 0 5T,

a5 A0 ol Ak o Al 5 A Y Al 5 A3

151



