Scientific Journal of King Faisal University (Basic and Applied Sciences)Vol.18 (2) Dec. 2017 (1439H)

Fatty Acids and B Vitamins Contents in Honey Bee Collected Pollen in
Relation to Botanical Origin

Saad N. AL-Kahtani

Arid Land Agriculture Dept., College of Agri. & Food Sciences
King Faisal University, Saudi Arabia

Received 7 April 2016 - Accepted 9 June 2016

ABSTRACT

The study was conducted to determine the fatty acids and B vitamins concentrations of bee-pollen from the major
pollen sources in Al-Ahsa, Saudi Arabia. The highest concentration of total lipids was obtained from bee-pollen
collected from summer squash. The fatty acids analysis of fresh bee-pollen showed that the tested bee-pollen
samples were rich in palmitic (C ), stearic (C ¢ ), oleic (C , ), linoleic (C,,,), linolenic (C ), arachidic (C, ),
behenic (C,, ), and lignoceric (C,, ) acids. The amount of fatty acids was varied and well correlated with the
origin of the samples. Among the fatty acids, oleic content showed high value in bee-pollen from alfalfa and date
palm. The contents of stearic and linolenic fatty acids were found in high ratio in pollen collected from summer
squash. The concentration (mg/100g) of B vitamins ranged from 0.04 to 0.77 (B,), 0.03 to 0.77 (B,), 0.03 to 2.33
(B,) and 0.05 to 2.50 (B ,) in bee-pollen collected from the five plants sources. Overall, fatty acids composition of
pollen containing both the unsaturated and saturated showed considerable variations affected by the plant species from
which pollen was collected. It was concluded, that the fatty acids composition and vitamin B of bee-pollen can be

correlated with the botanical origin.
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INTRODUCTION

Honey is the main source of carbohydrates
in bee-food. The other important nutrients
namely proteins, lipids, minerals and
vitamins are obtained from pollen (Almeida-
Muradian ef al., 2005; Human and Nicolson,
2006; Marghitas et al., 2009; and Taha,
2015a and b). Furthermore, pollen is the
main source of survival, reproduction and
the productivity of the colony (Morais et al.,
2011). Meanwhile, honey bees development,
nutrition and reproduction are due to the
fatty acids present in pollen (Manning, 2001;
and Szczesna, 2006). Two main factors the
botanical origin and the environment are
greatly influence the pollen composition
(Szczesna et al., 2002).

The concentration of lipids in collected
pollen is varied depended on the plant
species. The range of ether-extractable
material was ranged from 0.80 % to 18.90 %
in dry collected pollen (Roulston and Cane,
2000). Whereas, the lipids contents were
low in pollen collected from different plant
species and when mixed with bee substances
(Campos et al., 1996, Abo-Lila et al., 1998;
and Al-Jabr and Nour, 2001). Besides, pollen

is a reliable source of bee nutrition (Dimou
and Thrasyvoulou, 2009).

The fatty acids provide O, to blood for
cellular division and hemoglobin synthesis
(Youdim et al., 2000; and Yehuda et al.,
2002). Among the various fatty acids, oleic
and palmitic are the major components of
body fat up to 60 % in worker bees, 40 % in
larvae and 58 % in queen pupae (Manning,
2001). Besides, oleic (C,, ), linoleic (C ;)
and linolenic (C , ,) are the main fatty acids
along with dominant mineral concentration
of potassium, phosphor, calcium and
magnesium in the pollen (Bonvehi and
Jorda, 1997).

It has been reported that pollen collected by
honey bees contains less than 10 % of total
lipid contents. Whereas, the fat contents of
fresh pollen are higher compared to either
stored or honey bee collected pollen (Human
and Nicolson, 2006). Many researchers
found that lipids composition of pollen
depend on the botanical and geographical
origin (Muniategui et al., 1991; Roulston
and Cane, 2000; Szczesna, 2006; and Taha,
2015b). Also, bee-pollen contains high
contents of long-chain fatty acids with
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predominant level of linoleic (18:2n-6),
a-linolenic (18:3n-3), and palmitic (16:0)
(Szczesna, 2006). Furthermore, the fat
composition of pollen is different depended
on the geographical origin and some contains
high concentration of unsaturated fatty acids
(Human and Nicolson, 2006; and Szczesna,
2006). Generally, growth and health of
insects depends on the vitamins present in the
pollen containing some organic compounds
(Ball, 1994; and de Arruda et al., 2013).
Very few data are available upon the fatty
acids content in Saudi bee-pollen. The aim
of this study is to determine fatty acids and
B vitamins composition of pollen collected
from the major sources of Al-hasa Oasis,
eastern region of Saudi Arabia.

MATERIALS AND METHODS

The study was carried out at the Agricultural
and Veterinary Training and Research
Station, King Faisal University, Al-hasa
province (Saudi Arabia). The geographical
location of the site is at latitude 25° 25" 46"
N and longitude 49° 37° 19” E and 121 m
above sea level. Five colonies (each of nine
combs) of Apis mellifera jemenitica having
a set of equal strength (brood, stored food,
and bee population) were used for pollen
collection throughout the year.

Pollen collection

Bee-pollen was collected twice a week from
a trap at the entrance of hives from January
to December in 2014. The fresh pollen
was dried at 40°C for 2 hours. The bee-
pollen was hand sorted by appearance and
color. The floral origin of each fraction was
identified by microscopical examinations
(Vorwhol, 1981).We identified the pollen
types according to their size and shape by
comparison with pollen reference slides
made by (Taha, 2015a). Pollen samples
containing mainly monofloral pollen loads
from summer squash (Cucurbita pepo
Thunb), date palm (Phoenix dactylifera
L.), sunflower (Helianthus annuus L.), rape
(Brassica napus L.), and alfalfa (Medicago
sativa L.) were selected as major sources

(Taha, 2015 a,b), and stored at -21°C until
analyzed.

Analysis of pollen

Pollen samples were analyzed for different
parameters by following the appropriate
methods. A sample of 2.00 g was used for
determination of the lipids using a Soxhlet
extractor with diethyl ether as the solvent
(Folch et al., 1957). Fatty acids and their
fractions with the methods of Bligh and Dyer
(1959); Szczesna (2006) by utilization of a
Hewlett-Packard 5890 gas chromatograph.
Overall, the concentration of different fatty
acids was calculated on dry weight basis.

Composition of different vitamins
Bee-pollen contains various types of B
vitamins which were determined by using
HPLC following the standard analytical
procedures. For example: Vitamin B, and B,
were determined by following the method of
Szczesna and Rybak-Chmielewska (1998),
Vitamin B, was determined by the procedure
described by Stanley and Linskens (1974),
and Vitamin B , was determined by methods
described by Bogdanov (2004) and Antakli
etal. (2014).

Statistical analysis

Experimental data were analyzed by
analysis of variance (ANOVA) according
to SAS PROC GLM ver. 9.1 (2003).
Duncan’s Multiple Range Test was applied
for comparing means using 0.05 significance
level, (Duncan, 1955). The following model
was used;

Yij=p‘+Bi+eij

where y, is the dependent variable

u is the overall mean

B, is the Plant source (summer squash, date
palm, sunflower, rape, and alfalfa).

e, is the random error assumed to be normally
distributed with zero mean and variance ce.
Due to missing observations, data of behenic
acid were analyzed by T-test. Meanwhile,
data of the lignoceric acid were not analyzed
because it was detected in bee-pollen from
date palm only.
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RESULTS AND DISCUSSION

Lipids and Fatty Acids

The content of lipids found in present study
ranged from 2.20 to 6.13%. Similar results
were obtained by (Rogala and Szymas, 2004)
for Polish pollen, (Taha, 2015a and b) for
Saudi bee-pollen, but lower than the values

obtained by Singh ef al. (1999), Carpes et al.
(2009), and Martins et al. (2011) Margaoan
et al. (2012). Furthermore, analysis of the
lipid content of bee-pollen indicated that
the highest amount (6.13%) of extracted
lipids was found in summer squash pollens,
while the lowest value (2.20%) was obtained
from date palm pollen (Table 1).

Table 1. Saturated, unsaturated and essential fatty acids of bee-pollen from selected botanical origins.

Botanical origin Lipid content Satur'ated fatty Unsatgrated Unsaturated'/ Esseptial fatty
(%) acids (%) fatty acids (%) | Saturated ratio acids (%)
Alfalfa 3.23¢ 33.83¢ 66.15° 1.96 17.07¢
Date palm 2.20¢ 48.98° 51.00¢ 1.04¢ 11.54¢
Rape 4.37° 35.99¢ 63.99° 1.78° 36.16*
Summer squash 6.06° 52.23¢ 47.74¢ 0.91¢ 33.50°
Sunflower 4.96° 40.87¢ 59.10¢ 1.45¢ 36.19¢
Significant % o *% *% *%

Different letters in same column indicate significant difference. ** indicate p<0.01.

The high lipid levels in sunflower pollen
were confirmed by Nicolson and Human
(2013) and Taha (2015a and b). The present
investigation showed significant differences
in concentrations among fatty acids in
various bee pollen (Table 1). The maximum
concentration of saturated fatty acids (SFAs)
was 52.23% in summer squash, 48.98% in
date palm; followed by sunflower (40.87%)
and 35.99% in rape; whereas the least value
33.83% was registed in alfalfa. On the
other hand, the maximum concentration
of unsaturated fatty acids (USFAs) was
66.15% 1n alfalfa, 63.99% in rape; followed
by 59.10 % in sunflower and 51.00% in date
palm; whereas the lowest value 47.74% was
remarked in summer squash (Table 1). Data
in Table 1 showed that the ratios of USFAs/
SFAs differed significantly among different
botanical origins. The highest ratio was
1.96 in alfalfa, 1.78 in rape; followed by

sunflower with 1.45 and 1.04% in date palm,;
whereas 0.91 was the lowest ratio in summer
squash. Similar views were expressed by
Bonvehi and Jorda (1997); Szczesna (2006);
and Margaoan ef al., (2014) who reported a
maximum ratio of 1.82 with a mean value
of 1.43. Similar views were expressed by
many researchers who reported that different
levels of various fatty acids depend on the
pollen source, geographical origin, age
and nutritional status of plants required for
the development and brood of honey bees
(Manning, 2001; and Morais et al., 2011).
The highest concentration (36.19%) of
essential fatty acids was found in sunflower,
whereas the least value (11.54%) was
obtained from date palm.

Mean concentration of all the fatty acids
was significantly (p<0.01) different in all the
bee-pollen samples (Table 2).
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Table 2. Fatty acid content (%) of pollen from selected botanical origins.

Concentration (%)
Faty acid Alfalfa F])):;Leq Rape Sslg::gﬁr Sunflower Significant
Palmitic (C ) 27.49° 13.34¢ 17.38° 11.23¢ 30.10° ok
Stearic (C ;) 6.344 4.72¢ 14.97° 29.28° 7.77¢ ok
Oleic (C ) 49.08* 39.46° 27.83¢ 14.24¢ 22914 ok
Linoleic (C ;) 7.62° 4.92¢ 7.14° 3.68¢ 27.408 ok
Linolenic (C , ) 9.45° 6.62¢ 29.028 29.822 8.79¢ ok
Arachidic (C, ) ND 3.22¢ 3.64° 9.28 3.00¢ ok
Behenic (C,,,) ND 18.342 ND 2.44> ND ok
Lignoceric (C,, ) ND 9.36 ND ND ND —
SumofC, ,C.,C.,,C.. | 72.49 55.72¢ 78.96* 77.02° 66.87¢ ok

The means of each row followed by a different letter are significantly different. ** indicate p<0.01. ND= non-

detected.

The order of abundance of various fatty acids
in the bee-pollen was oleic acid (C, |) from
(14.24% to 49.08%) followed in descending
by palmitic acid (C,,)) from 11.23% to
30.10% > linolenic acid (C ) from 08.79%
to 29.82% > stearic acid (C,g ) from 04.72%
to 29.28% > linoleic acid (C  ,) from 3.86%
to 27.40%. Small and miniscule amounts
of behenic (C ,, ) from 02.44% to 18.34%,
arachidic (C, ) from 03.00% to 09.28%
and lignoceric (C,, ) (09.36%). Total of
fatty acids were also significantly (p < 0.01)
different among botanical origins. Rape
(78.96%) and summer squash (7.02%) had the
highest fatty acids concentrations, followed
by alfalfa (72.49%) and sunflower (66.87%),
while date palm came lastly (55.72%)
(Table 2). The dominant fatty acids in pollen
collected from different sources in this study
were palmitic (C,, ), oleic (C ), linoleic
(C\s,), and a-linolenic (C,) acids which
agree with findings of (Szczesna 2006; and
Margaoan et al., 2014).

In the present study, oleic and lignoceric
acids were significantly different in the
bee-pollen which are similar to the results
of Szczesna, (2006), and Barissova et al.,
(2010). In another study, the dominant fatty
acid in pollen from Brazil was arachidic acid

18:3

22:0

(Bastos et al., 2004). On the other hand, the
concentration of long-chain saturated fatty
acid found in this study was less than 1.5 %
which similar with the findings of Szczesna
(2006).

Previously many investigations reported
that the concentration of different fatty acids
vary with the location and sources of pollen
(Roulston and Cane, 2000; Manning, 2001;
Human and Nicolson, 2006; Szczesna, 2006;
Barissova et al., 2010, and Margaoan et al.,
2014).

B Vitamins

Data in Table 3 show the concentration
range of vitamin B, (niacin) from 0.04 to
0.77 mg/100g, vitamin B, (pyridoxine) from
0.03 to 0.77 mg/100g, vitamin B, (folic acid)
from 0.03 to 2.33 mg/100 g and vitamin
B,, (cobalamin) from 0.05 to 2.50 mg/100
g in bee-pollen collected from different
sources. Folic acid (B,) was found to be
the most abundant estimated vitamin and
represented by 90.90, 60.30 and 75.16% of
total determined B vitamins for date palm,
rape and alfalfa, respectively. Furthermore,
cobalamin (B,)) was found to be the
predominant vitamin in bee-pollen from
summer squash which estimated as 83.06%
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of total determined B vitamins. Moreover,
sunflower was characterized with high level
(44.76%) of B, (niacin) and B, (pyridoxine).
These results agreed with those of Stanley
and Linskens (1974), Szczesna and Rybak-
Chmielewska (1998), Campos et al., (2008),
and de Arruda et al., (2013) who reported
varying concentrations of all forms of
vitamins useful for human consumption. In
addition, they observed that concentration
variation among different vitamins may
be due to soil type, location, plant species,

climate and handling procedures. These
results bring new information on fatty acids
and B vitamins compositions of pollen
as well as the botanical sources visited by
pollen-collecting bees. The data will help
regulatory bodies establish parameters of
quality control for pollen produced in Saudi
Arabia. Further studies are necessary to
discriminate the effects of botanical origin
versus processing and storage conditions on
pollen unsaturated/saturated fatty acid ratios.

Table 3. B Vitamins (mg/100g) contents of bee-pollen in relation to botanical origin.

Botanical origin .B3. .B6 . .B9 . B, .
(Niacin) (Pyridoxine) (Folic acid) (Cobalamin)
Sunflower 0.7740.005* 0.77+0.001? 0.13£0.001¢ 0.05+0.001¢
Summer squash 0.04+0.001¢ 0.44+0.001°¢ 0.03+0.001¢ 2.5040.002*
Date palm 0.05+0.001¢ 0.03+0.001¢ 1.50+0.010¢ 0.07+0.001¢
Rape 0.17+0.001° 0.33+0.001¢ 1.9040.020° 0.75+0.001°
Alfalfa 0.14+0.001¢ 0.65+0.002° 2.334£0.010* 0.06:£0.001
Significant wk ok ok wk

The means of each column followed by a different letter are significantly different. ** indicate p<0.01.

ACKNOWLEDGEMENTS

This work was supported by the Deanship of
Scientific Research, King Faisal University,
Al-hasa under Project No. 130275.

REFERENCES

Abo-Lila, S. M., and Ghoniemy, H. A. 1998.
Evaluation of the role of borage plant,
Borago officinalis L. as a source of pollen
under Dokki conditions, with observation on
honeybees as pollinators. Journal Agriculture
Scientific Mansoura University. 23: 3401-
3409.

Al-Jabr, A. M., and Nour, M. E. 2001. Content
of some Saudi honeys of pollen spectrum
and sucrose. Journal Agriculture Scientific
Mansoura University. 26: 4009-4014.

Almeida-Muradian, L. B., Pamplona, L. C.,
Coimbra, S., and Barth, O.M. 2005. Chemical
composition and botanical evaluation of
dried bee pollen pellets. Journal of Food
Composition and Analysis. 18: 105-111.

Antakli, S., Sarkees, N., and Sarraf, T. 2014.
Determination of Water-Soluble Vitamins
B, B, B, B, B, B, and C on ODS
Column 5 pm by High Performance Liquid
Chromatography with UV-DAD Detection.
Asian Journal of Chemistry. 26: 7035-7039.

Ball, G. F. M. 1994. Water-soluble Vitamin
Assays in Human Nutrition. Chapman &
Hall, London/New York.

Barissova, M., Palk, K., and Vaher, M. 2010.
Rapid analysis of free fatty acid composition
in Brassica rapa L. and Brassica napus L.
extracts by surface assisted laser desorption/
ionization time-of-flight mass spectrometry.
Procedia Chemistry. 2: 174-179.

Bastos, M. D .H., Barth, O. M., Rocha, C. I.,
Silva Cunha, I. B., Oliveira Carvahlo, P., Silva
Torres, E., and Michelan, M. 2004. Fatty acid
composition and palynological analysis of
bee (Apis) loads in the state of Sao Paulo and
Minas Gerais, Brazil. Journal of Apicultural
Research. 43: 35-39.

45



Fatty Acids and B Vitamins in Honey Bee Pollen in Relation to Botanical Origin

Saad N. AL-Kahtani

Bligh, E. G., and Dyer, W. J. 1959. A lipid method
of total extraction and purification. Canadian
Journal of Biochemistry and Physiology. 37:
911-917.

Bogdanov, S. 2004. Quality and Standards of
Pollen and Beeswax. Apiacta. 38: 334-341.

Bonvehi, J. S., and Jorda, R. E. 1997. Nutrient
composition and microbiological quality
of honeybee-collected pollen. Journal of
Agricultural and Food Chemistry. 45:725-732.

Campos, M. G., Cunha, A., and Markham,
K.R. 1996. Bee-pollen. Composition,
properties, and applications. Proceedings of
an International Conference on Bee Products
Properties, Applications, and Apitherapy.
May 26-30, 1996, Tel Aviv, Israel: 93-100.

Campos, M. G. R., Bogdanov, S., Almeida-
Muradian, L. B., Szczesna, T., Mancebo, Y.,
Frigerio, C., and Ferreira, F. 2008. Pollen
composition and standardisation of analytical
methods. Journal of Apicultural Research.
47:156-163.

Carpes, S. T., De Alencar, S. M., and Masson,
M. L. 2009. Chemical composition and free
radical scavenging activity of Apis mellifera
bee pollen from Southern Brazil. Brazilian
Journal of Food Technology. 12: 220-229.

De Arruda, V. A. S., Pereira, A. A. S., de Freitas,
A.S.,Barth, O.M., and De Almeida-Muradian,
L.B. 2013. Dried bee pollen: B complex
vitamins, physicochemical and botanical
composition. Journal of Food Composition
and Analysis. 29: 100-105

Dimou, M., and Thrasyvoulou, A. 2009. Pollen
analysis of honeybee rectum as a method
to record the bee pollen flora of an area,
Apidologie. 40: 124-133.

Duncan, B. D. 1955. Multiple Range and
Multiple F. Test. Biometrics.11: 1-42.

Folch, J., Lees, M., and Stanley, S. G. 1957.
A simple method for the isolation and
purification of total lipids from animal
tissues. Journal of Biological Chemistry. 226:
497-5009.

Human, H., and Nicolson, S. W. 2006.
Nutritional content of fresh, bee collected
and stored pollen of Aloe greatheadii var.
davyana (Asphodelaceae). Phytochemistry.
67: 1486-1492.

46

Manning, R. 2001. Fatty acids in pollen: a review
of their importance for honey bees. Bee
World. 82: 60-75.

Margaoan, R., Marghitas, L., Dezmirean, D. S.,
Bobis, O., and Mihai, C. M. 2012. Physical-
Chemical composition of fresh bee pollen
from Transylvania. Bulletin UASVM Animal
Science and Biotechnologies. 69: 351-355.

Margaoan, R., Marghitas, L.A., Dezmirean, D.S.,
Dulf, F.V., Bunea, A., Socaci, S.A., and Bobis,
0. 2014. Predominant and secondary pollen
botanical origins influence the carotenoid and
fatty acid profile in fresh honeybee-collected
pollen. Journal of Agricultural and Food
Chemistry. 62: 6306-6316.

Marghitas, L. A., Stanciu, O. G., Dezmirean,
D.S., Bobis, O., Popescu, O., Bogdanov, S.,
and Campos, M. G. 2009. In vitro antioxidant
capacity of honeybee-collected pollen of
selected floral origin harvested from Romania.
Food Chemistry. 115: 878-883.

Martins, M. C. T., Morgano, M. A., Vicente, E.,
Baggio, S. R., and Rodriguez-Amaya, D. B.
2011. Physicochemical composition of bee
pollen from eleven Brazilian states. Journal of
Apicultural Science. 55: 107-116.

Morais, M., Moreira, L., Feas, X., and Estevinho,
L.M. 2011. Honeybee collected pollen from
five Portuguese natural Parks: Plynological
origin, phenolic  content, antioxidant
properties and antimicrobial activity. Food
and Chemical Toxicology. 49: 1096-1101.

Muniategui, S., Sancho, M.T., Lopez, .,
Huidobro, J. F., and Simal, J. 1991. Separacion
de las clases de lipidos neutros de polen
apicola mediante cromatografia liquida de
alta resolucion (HPLC). Grasas y Aceites. 42:
277-280. (abstract in English).

Rogala, R., and Szymas, B. 2004. Nutritional
value for bees of pollen substitute enriched
with synthetic amino acids. Part I. Chemical
methods. Journal of Apicultural Science. 48:
19-27.

Roulston, T. H., and Cane, J. H. 2000. Pollen
nutritional content and digestibility for
animals. Plant Systematics and Evolution.
222: 187-2009.

SAS Institute. 2003. SAS/STAT User’s Guide
release 9.1. SAS Institute Inc, Cary, NC 27513.




Scientific Journal of King Faisal University (Basic and Applied Sciences)Vol.18 (2)

Dec. 2017 (1439H)

Singh, S., Saini, K., and Jain, K.L. 1999.
Quantitative comparison of lipids in some
pollens and their phagostimulatory effects in

honey bees. Journal of Apicultural Research.
38: 87-92

Stanley, R. G., and Linskens, H. F. 1974. Pollen:
biology, biochemistry, management. Springer-
Verlag; Berlin, Heidelberg.

Szczesna, T., and Rybak-Chmielewska, H. 1998.
Some properties of honey bee collected
pollen. In Polnisch-Deutsches Symposium
Salus Apis mellifera, new demands for honey
bee breeding in the 21st century. Pszczelnicze
Zeszyty Naukowe. 42: 79-80.

Szczesna, T. 2006. Long-chain fatty acids
composition of honeybee collected pollen.
Journal of Apicultural Science. 50: 65-79.

Szczesna, T., Rybak-Chmielewska, H., and
Chmielewski, W. 2002. Sugar composition of
pollen loads harvested at different periods of
the beekeeping season. Journal of Apicultural
Science. 46: 107-115.

Taha, E. A. 2015a. A study on nectar and pollen
sources for honey bee Apis mellifera L. in Al-
Ahsa, Saudi Arabia. Journal of Entomology
and Zoology Studies. 3: 272-277.

Taha, E. A. 2015b. Chemical composition and
amounts of mineral elements in honey bee-
collected pollen in relation to botanic origin.
Journal of Apicultural Science. 59: 75-81.

Yehuda, S., Rabinovitz, S., Carasso, R.L.,
and Mostofsky, D.I. 2002. The role of
polyunsaturated fatty acids in restoring the
aging neuronal membrane. Neurobiology of
Aging. 23: 843-853.

Youdim, K. A., Martin, A., and Joseph, J. A. 2000.
Essential fatty acids and the brain: Possible
halth implications. International Journal of
Developmental Neuroscience. 18: 383-399.

Vorwhol, G. 1981. Pollen spectra of African
honeys. IV Intr. Palynol. Conference,
Lucknow. 3:409-502.

47



Fatty Acids and B Vitamins in Honey Bee Pollen in Relation to Botanical Origin Saad N. AL-Kahtani

Natall Loty fucnll f2i AL g R (o) solisd degodog duidall ploaBl foin, dige
Glazall yoli daw
o UL lule-‘Zi.l.bgl\j-i:pl)}ﬂr#\w‘bLU\L?A\);‘J\Zp\))'VJ
02016 4559 J 53 - 02016 Jo 7 el

el
M‘J_>uu_,aCLQJuj_\?&(u)uulm.eUMJMJJ\upLé*‘Y‘ub_SJgJ_:MupJ_wu\)vU\cJ\_Awf\
Leloldl @fbj\@uu)u\ FICPPI| ORI | PENNY wLM?Y\JCUH\QQMJ\MU\)JLA\UJUM\
U,LM\J_,\;C_,L,MJ_@L\ TS S e | A s e e b (SISO gl 18 5
)MUUc ),wacg.L.J_yY\jcgJuJL“_w\jcd_wlU|wﬂ‘wLRYbWWLSLHCLLU\uPdeJ\
w_j‘j uu‘)wb :.LA,L}JLLAJK_WWJ.H‘)&L?Y‘MW\MJ wajcqchq_i.\:ﬂ)&\j
u,\),,‘C_xJ\Jw,L;,uL;\MJJ\U_AUM\Cumu,_.}dLw,wtsq__.,w\uuu@_su\w\,m
O Al 01 Bl SIS e 380 o e gl A O (3 I (6 yman S sl el Ll a2 LY
() 0.77-0.03 5 () 0.77-0.04 {ny o 515 5l il O s (3 (0) ali s gz (o 100 /o8) 525 5
() 2.50-0.05 5 «(,) 233 -0.03 5

; *uw\ﬂjwtwmuﬁuwéﬁ;duuuﬂg’\Cuu\uydwmupuv\@,uuuﬁp,
d(U)UULJU)A;)M.U\&L?Y‘WSJJO\CW\USNJ CL&LU\U)..?UJ):J‘ L;U\ULJ\C}Jb
G ooV U e 0554 03 7L G s

. WL‘L;& ¢Q}A.U\ cCUi.U\ S egl.:ﬂ\ J.p‘ﬁl M:JJA.,U\ UpLé*Y\ 34?\.’&1‘ C;Uﬁ‘

48




