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SUMMARY 

T he purpose of the present study was to evaluate the effect of vitamin B, 
(thiamin) and/or buffer (NaHC03) supplementation to lhe rations of 
lactating cows on some production performance and milk composition. 
Four lactating Baladi cows were used in 4x4 Latin Square design 

experiment. Each experimental period lasted 30 days. Cows receiv~:d daily ration 
supplemented with 0, 340 mg thiamin, 340 mg thiamin + 160g NaHCO), and 160g 
NaHC03 for the control and treatment groups I, II and m, respectively. The control 
diet was Darawa and concentrate feed mixture (as 1: 1 on DM basil;). The results 
indicated that feeding lactating cows with daily ration supplemented with 340mg 
thiamin; 340 mg thiamin + 160 g NaHCO) or 160 g NaHC03 resulted an increase of 
milk yield up to 12.28% (P>O.05), 16.49"10 (P<0.05) and 17.34% (P<0.05), 
respectively, compared to the control diet. Milk fat and protein yields were 
significantly (P<o.05) increased by addition of 340 mg thiamin and 160 g NaHCO) 
(II) or 160 g NaHCO) (III) compared to the control. However, the milk composition 
was not significantly (P>O.05) affected by thiamin or NaHC03 or combination, 
except fat content. The serum nitrogen metabolites of lactating cows were not 
significantly different by feeding cows with the ration supplemented with thiamin, 
NaHCOJ or combination. Moreover, differences in serum glucose and cholesterol, 
and activities of AST and ALT were not significantly (P>0.05) different among the 
groups. Furthermore, thiamin content of milk did not differ significantly among the 
experimental groups. However, serum thiamin concentration increase:d significantly 
as effect of the supplementations comparing to the unsupplemented diet (control). It 
could be concluded that NaHCOJ with or without thiamin increased the milk 
production .of Baladi cows. 
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INTRODUCTION 

Recently, some studies have been showed positive effects of the addition of some of 
vitamins of the B-complex to the diets of ruminants. For example; folic acid, choline, 
riboflavin and biotin were added by Girard (1998) and Santschi et al. (2005) to the ration 
ofdairy cows. 

Thiamin (vitamin BI) is one of the vitamin B group, and it was propose to add to the 
rations of ruminants containing high level of concentrate based on the role of thiamin as 
co-enzyme for certain enzymes in Krebs cycle and pentose pathway. Actually thiamin is 
necessary for carbohydrates metabolism (Mc Dowell, 2000). 

It is well known that thiamin presents in the foons of thiamin monophosphate (TMP), 
thiamin diphosphate (TDP) and thiamin triphosphate (1TP). In animal tissues, the main 
form of thiamin is diphosphate, commonly known as thiamin pyrophosphate (TPP). 
Extracellular fluids (serum, milk and cerebrospinal fluid) contain only free thiamin and 
TMP (MC Dowell, 2000). 

When rations of lactating cows were supplemented with (i) rumen - protected 
thiamin at 40, '70 or 100 mg head-I day-I or with (ii) rumen -unprotected thiamin at 100 mg 
head-I day-I, it was found that milk yield increased by 8.0, 8.50, 13 and 7%, respectively, 
above the control levels (Bonomi, et aI., 2000). Moreover, Shaver and Bal (2000) 
suggested that thiamin supplementation (150 and 300 mg head-I day"l) tented to increase 
milk production and have effect on the milk composition. 

It is of interest to point out that thiamin as a co-enzyme is necessary for cattle fed 
high concentrates and NaHCOJ as a buffer is necessary to regulate the rumen fluid pH. 
Holstein Friesian dairy cows were fed ration containing 25% roughage and 75% 
concentrates with or without NaHCOJ (1.lOA. ofDM) and it was found that both milk yield 
and milk fat yield increased as effect ofNaHC~ addition Kennelly et al. (1999). Similar 
trend was obtained by Schmidely et al. (2005). 

The purpose of the present study was to study the effect of diets supplemented with 
thiamin and/or NaHCOJ on the some productive performance and milk composition as 
well as some blood biochemical parameters oflactating Baladi cows. 

MATERIAI.S AND METHODS 

This experiment was carried out at the experimental fimn of the Faculty of 
Agriculture, Cairo University and at the Dairy Science Departritent of National Research 
Center. 

A."imals and Nutrition: 
Four uniparity Baladi cows after two weeks ~f parturition were used in 4x4 Latin 

Square design. Cows were assigned randomly to experimental groups and the feeding 
period lasted for 30-days. The first 15-day of each period was an adaptation period to the 
diet, and the next 15-day was for samples collection. At the end of each period, 
experimental diets were switched according to preplanned assignments. 

The experimental diets were the control, control plus 340 mg thiamin (treatment f), 
control plus 340 mg thiamin and 160 g NaHCOJ (treatment li), and control plus 160 g 
NaHCOJ head-I day·' (treatment III), respectively. The control diet consisted of Darawa . 
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and concentrate feed mixture (CFM) as I: I on DM basis. Thiamin was (imported from 
China) obtained from ADWIA Company, Egypt. All animals were fed twice daily. The 
nutrients requirements were calculated according to N.R.C. (2001), and drinking water was 
available ad libitum. 

The nutrient content of the diets is shown in Table (I). The analysis was done 
according to A.O.A.C. (1995). 

Milk Samples: 
Cows were milked manually twice daily. Milk yield was recorded at each milking. 

Fat corrected milk (4% FCM) was calculated using the formula: FCM = Milk (kg) x 
(0.3925 + 01510 x fat %) according to Gaines and Davidson (1923). 

During each collection period, milk samples were collected from two consecutive 
milking of each cow and used to determine the percentage of total solids (TS), total 
protein, fat and ash by the methods of Ling (1963). Lactose content was determined 
according to Barnett and Abd EI-Tawab (1957). Solids not fat (SNF) was calculated by 
difference. Milk thiamin content was determined according to Ndaw et al. (2000). 

Table (1): Nutrient content of feed ingredients and control diet. 

It DM DM composition % 
em % OM CF CP EE NFE Ash 

CFM· 90.25 93.50 11.10 14.92 4.33 63.15 6.50 
Darawa 22.2 89.64 30.00 12.60 2.70 44.34 10.36 
Control diet·· 56.23 91.57 20.55 13.76 3.51 53.75 8.43 

• CFM: Concentrate feed mixture consisted of 49% maize, 24% wheat bran, 24% undecorticated
 
cotton seed meal, 2% limestone and 1% sodium chloride.
 
•• Calculated.
 

Blood sampling: 
Blood samples were taken from the jugular vein, 4 hours after morning feeding. 

Serum samples were stored at -20°C until analysis for total protein (Gornal et al., 1949), 
albumin (Doumas, et al., 1971), urea (Fawcett and Scott, 1960), total cholesterol (Allian et 
at. 1974), glucose (Trinder, 1969), and activities of transaminases (AST and ALT) 
(Reitman and Frankel, 1957), Globulin content and albumin to globulin ratio (AlG) were 
calculated. Serum thiamin content was detennined by the method ofNdaw et at. (2000). 

Statistical analysis: 
Analysis of variance was conducted according to Snedecor and Cochran (1982) using 

Latin Square design, where the model was: 
Y iJK ,,; J.l + Tj + PJ + At. + EilK 
Where YilK is the observation, J.l is the overall mean, Ti is the treatment (i = I, 2, 3 

and 4), PJ is the period (J= 1,2,3 and 4), At. is the cow (k= 1,2,3 and 4) and EiJIc is the 
residual error. Differences among means were teSted using Tukey test. 

RESULTS AND DISCUSSION 

Milk yield and composition: 
Data on Table (2) showed that cows which were fed ration supplemented with 

thiamine and/or NaHCO) yielded more mi Ik by 12.28, 16.49 and 17.34% and had more 4% 
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FCM by 12.97, 21.28 and 22.54% for treatments I, II and Ill, respectively as compared to 
the control. Statistically, effects of NaHCO} with or without thiamin (groups II and Ill) on 
milk yield or 4% FCM were significant (P <0.05), however, effect of thiamin alone (group 
I) did not reach statistical significance neither for milk yield, nor for FCM compared to the 
control. Obviously, there was not significant (P>O.05) difference between treatment II and 
III on the milk yield. The present results are in line with those reported by Kholif (1989), 
Bonomi. eloJ. (2000) and Shaver and 8al.(2000). 

Table (2): Effect of supplementing daily rations witb thiamin andlor NaHCOJ to 
lactating cows~on milk yield and milk composition. 

Treatments (bead day-I) 

Item Control 
I II 

340mg 
III 

160g 
±,SE 

J40 mg
thiamin 

thiamin + 160 
gN.RCO, 

NaRCO, 

Milk. yield (kg head'· dar') 
4% FCM (kg head"day ) 

8.55' 
7.94b 

9.96­
9.63­

10.03" 
. 9.73" 

0.19 
0.06 

Milk composition 
Fat % 3.S3b 3.S6b 3.48­ 3.78a 0.05 
Fat yield (ghead'lday'l) 301.82b 341.16ab 376.4~ 381.14" 10.33 
Protein % 3.15 3.26 3.22 3.34 0.09" 
Protein yield (g head,ldaY·) 269.33b 312.96­ 320.71­ 335.00­ 9.6 
Lactose % 4.42 4.58 4.59 4.59 0.24" 
1'8 % 12.00 .12.30 12.50 12.52 0.76" 
SNF"10 8.47 8.74 8.72 8.72 0.33" 
Ash% 0.89 0.88 0.89 .79 0.26" 

... not significant (p>O.OS)
 

..b Different superscripts in the same row means significant difference at P<O.OS level.
 

With regard to the milk composition, it could be reported that daily ration of lactating 
cows supplemented with 340 mg thiamin (group I), 340 mg thiamin and 160 g NaHCOJ 

(group II) or 160 g NaHCOYhld did not affect (P>O.OS) significantly the milk composition. 
treatments II and III where milk fat content increased significantly (P<O.OS) as it is shown 
in Table (2). 

However. remarkable increases were noticed in the yield of milk fat and protein up to 
13.23 (P>O.OS); 24.14 (P<O.OS); 26.28% (P<O.OS) and 16.20 (P<O.OS); 19.08 (P<O.OS); 
24.38% (P<O.OS) for treatments I, [[ and III. respectively comparing to the control (Table 
2). The present results are in line with those obtained by Kholif (1989) and Shaver and Bal. 
(2000). 
Serum ParamelefS: 

Data of Table (3) indicated that feeding lactating cows on,diets sl.lPplemented with 
340 mg thiamin (I). 340 mg thiamin and 160 g NaHCOJ (II) and 160g NaHCOJ head-' 
day'· (IH) slightly (P>O;OS) increased the levels of serum glucose and cholesterol 
comparing with the unsupplemenred diet (control). 
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Table (3): Effect of supplementing rations with thiamin and/or NaHCOJ to lactating 
cows on some serum biochemical parameters. 

Treatment (head dati) 
II III 

Item Control 
340mg 
thiamin 

340mg 
thiamin + 

160; NaIJCOI , 

160g 
NaHCOJ 

±SE 

Glucose mgIL 753.5 806.3 790.0 777.; M.3'" 
Cholesterol mgIL 2740.0 J 194.0 2927.5 30S8.8. 642.0'" 
Total protein gIL 63.0' 63.3 63.5 68.5 3.0"' 
Albumin (A) gIL 
Globulin (G) gIL. 

36.5 
26.5 

39.S 
23.5 

39.0 
24.5 

35.3 
33.2 

3.4"' 
3.;11S 

A/G ratio·· 1.44 1.69 1.59 1.06 0.25"' 
UreamgIL 180.0 183.8 147.3 175.0 30.4"' 
AST UIL 3S.65 32.60 37.30 38.70 I.75ns 

ALT UIL 27.S5 29.53 25.45 24.70 2.71"' 
ns not significant (p>O.05), • calculated value, •• calculated value 

Moreover, data of Table (3) illustrated that no significant differences were detected 
among the control and the three treatments in serum concentrations of total protein, 
albumin (A) urea, globulin (G), and AlG ratio. 

Obviously, data of Table (3) clearly showed that neither AST nor ALT activity was 
statistically affected (P>0.05) by adding thiamin or NaHCO) to the basal diet. 

The present results of serum parameters are in line with the findings of Kholif(1989), 
Quigley, et ai, (1992) and Majee et ai, (2003). 

Thiamin content: 
Data of Table (4) indicated that the overall means of milk thiamin were 0.072, 0.099, 

0.069 and 0.066 mg/loo g milk. Statistically, differences among these means were not 
significant (P>0.05). The present thiamin levels in milk cow are higher than that reported 
by for cow milk (0.034 mg / lOOg) and are around the thiamin content of buffalo milk 
(0.082 mg / 100g) as reported by EI-Arab, et al. (2004). 

Table (4) : Effect of supplementing rations with thiamin and/or NaHCO) to lactating 
cows on thiamin contents in milk and serum. 

Thiamin eontent Control 
Treatments (head day"l) 

340mg 340mg thiamin' 160g 
±SE 

.,.' thiamin +160g NaHCOl NaHCO l 

Milk (mg / 100g) 
Serum (mg / 100mI) 

0.072 
0.050d 

0.099 
0.106" 

0.069 
0.0821lc 

0.066 
0.079"b 

O.OOSI1S 
0.004 

nos not significant (p>O.OS).
 
".b.c,d Differedt suPersCripts in the same row means significant difference at level ofP<0.05
 

Regarding to the serum thiamin content, data ofTable (4) showed that this was 0.050, 
0.106, 0.082 and 0.079 mg/l00 ml serum of cows in control, treatments I, II and III, 
respectively. Obviously, all supplemented diets significantly (P<0.05) increased the 
thiamin level in serum comparing to the cows in the control group. However, difference 
between treatments II and III (340 mg thiamin plus 160g NaHCO) and 160g NaHCO) g 
head" day" the difference was not significant {P>0.05). 
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between treatments II and III (340 mg thiamin plus 160g NaHCOJ and 160g NaHCOJ g 
head·· day" I the difference was not significant (P>0.05). 

Economic efficiency: 
First of the all data of milk yield and FCM (Table 2) and the data of feed intake 

(Table 5) clearly indicated that although feed intake was the same all over cows in control 
and treatments, milk yield and FCM increased (P<0.05) by treatments II and III. This 
finding may be possibly related to proper utilization of dietary carbohydrates producing 
additional energy for increasing milk yield and milk fat production. 

Table (5): Economical efficiency of the experimental diets. 
Treatments (head dati) 

II III 
Item Control 340mg 340mg thiamin 160g 

thiamin 340 +160g NaHcoJ 
NaHcOJ 

Intake as fed 
CFM (kg head·1day·') 4.00 4.00 4.00 4.00 
Darawa (kg head· I day·') 20.00 20.00 20.00 20.00 
Thiamin (mg head·'day·') 0.00 340 340 0.00 
NaHCO) (g head·1day"l) 0.00 0.00 160 160 
Milk yield (kg head·'day·') 8.55 9.60 9.69 10.03 
Feeding Cost 
CFM L.R. kg head·'day·1 4.00 4.00 4.00 4.00 
Darawa L.R. kg head· I day", 3.00 3.00 3.00 3.00 
Thiamin L.R. kg head· 'day· I 0.00 0.0612 0.0612 0.00 
NaHCO) L.E. kg head· I day· I 0.00 0.00 0.12 0.12 
Total Cost L.E. kg head·1day·' 7.00 7.06 7.18 7.12 
Price of milkI, L.E. kg head·,day" I 21.38 24 24.9 25.08 
Return over feeding cost, L.E dayo' 14.38 16.94 17.72 17.96 
Relative economic efficiency % 100 117.8 123.23 124.90 

ion !he basis that the price of I kg milk was 2.50 L.R. 

Data of Table (5) also illustrates that the relative economic efficiency was increased 
by 17.8,23.23 and 24.90% for the treatments I, II and III, respectively as compared to the 
control. 

From all the above mentioned facts, it can be concluded that the effect of NaHCO) 
(160 g headol dol) for cows fed concentrates up to 50010 of DM intake on milk yield and 
milk fat was numerically better than that of thiamin and NaHCO) (340 mg and 160g head·' 
day<'), while from the statistical point of view, both had significant (P<O.OS) effects 
comparing to the control. However, the not significant effects ofadding thiamin alone (340 
mg head<' dayol), suggest that addition of NaHCO) to diets of lactating cows fed a daily 
ration containing roughage and Concentrate at 1: 1 ratio would be the best supplementation. 

192
 



Egyptian J. Nutrition and Feeds (2009) 

REFERENCES 

A.O.A.C.	 (1995). Methods of Analysis. Vol. I : Agricultural Chemicals, Contaminants, 
Drugs. 16th ed. Association of Official Analytical Chemists, Washington, D.C., 
USA. 

Allain, C.C.; L.S. Poon; C.S.G. Chan; W. Richmond and P.c. Fu (1974). Enzymatic
 
determination of total serum cholesterol. J. ClinChem., 20 (4): 470.
 

Barrnett, A. J. G. and G. Abd EI-Tawab. (1957). Determination of lactose in milk and
 
cheese. 1. Sci. Food Agric., 8: 437. 

Bonomi, A.; B.M.Bonomi; A. Quarantelli; A. Sabbioni and P. Superchi. (2000). Dairy 
cattle ration supplementation with rumen- protected thiamin. Effect on milk 
yield and reproductive efficiecency. Nutr. Abstr Rev. (Series B). 70(4): 1744. 

Doumas, B.; W. Wabson and H. Biggs (1971). Albumin standards and measurement of 
serum with bromocresol green. Clin. Chim. Acta, 31: 87. 

EI-Arab A, M Ali and L Hussein (2004). Vitamin B I profile of the Egyptian core foods 
and adequacy of intake. J. Food Compo Anal. 17:81. 

Fawcett, J.K. and J.E. Soctt (1960). A rapid and precise method for the determination of 
urea. J. Clin. Path., 13: 156. 

Gaines, W. L.; and F.A. Davidson. (1923). Relation between percentage fat content and 
yield of milk. Correction of milk yield for fat content. III. Oklahoma Agric. 
Exp. Station Bull. No. 345: 577. 

Girard, c.L. (1998). B-Complex vitamins for dairy cows: a new approach. Can. J. Anim. 
Sci. 78 (Suppl. I): 71. 

Gornal, A.G.; C. J. Bardawill and M. M. David (1949). Determination of serum 
proteins by means of biuret reaction. J. BioI. Chern., 177: 751. 

Kennelly,	 J.J.; B. Robinson, and C.R. Kborasani (1999). Influence of carbohydrate 
source and buffer on rumen fermentation characteristics, milk yield and milk 
composition in early-lactation Holstein cows. J. Dairy Sci., 82: 2486. 

Kholif, A.M. (1989). Effect of supplementing rations with buffers on the productive 
performance ofdairy buffalo. PhD Thesis, Ain Shams University. 

Ling, E.R. (1963). Textbook of Dairy Chemistry. Champman and Hall, London 3ed ed. 
Vol. II, pp. 140. 

Majee, D.N.; E.C. Schwab; S.J. Bertics; W.M. Seymour and R.D. Shaver (2003). 
Lactation performance by dairy cows fed supplemental biotin and a B-vitamin 
blend. J. Dairy Sci., 86: 2106. 

McDowell, L.R. (2000). Vitamins in Animal and Human Nutrition. 2nd ed. Iowa State 
University Press, Ames, USA. 

National Research Council (NRC) (2001). Nutrient Requirements of Dairy Cattle. 7th 

rev. ed., National Academy of Sciences Press, Washington, DC. 
Ndaw, S.; M.Bergaentzle, D.Aoude-Werner and C.Hasselmann. (2000). Extraction 

procedures for the liquid chromatographic determination of thiamin, riboflavin 
and vitamin 8 6 in foodstuffs. Food Chern. 71,(1): 129. 

Quigley,	 J.D., L.B. Wallis., H.H.Dowlen and R.N. Heitmann. (1992). Sodium 
bicarbonate and yeast culture effects on ruminal fermentation, growth, and 
intake in dairy calves. J. Dairy Sci. 75: 3531. 

193 



KIlO/if et til. 

Reitman, S. and Frankel, S. (1957). Calorimetric method for the detennination of serum 
glutamic-oxaloacetic and glutamic-pyruvate transaminase. Am. J. Clio. Pathol., 
28: 56. 

Santschi, D. E; R. Berthiaume; J. J. Matte; A.F. Mustafa; and C.L. Girard (2005). 
Fate of supplementary B-Vitamins in the gastrointestinal tract of dairy cows. J. 
Dairy Sci., 88: 2043. 

Schmidely, P; P. Morand - Fehr, and D. Sauvant. (200S). Influence of extruded 
soybeans with or without sodium bicarbonate on milk perfonnance and fatty 
acids composition of goat milk. J. Dairy Sci; 88: 757. 

Shaver, R. D. and M. A. Bal (2000). Effect of dietary thiamin supplementation on milk 
production by dairy cows. J. Dairy. Sci., 83: 2335. 

Snedecor. G.W. and W.G. Cochran (1982). Statistical Methods. i h ed. Iowa State 
University Press, Ames, Iowa, USA. 

Trinder, P. (1969). Detennination of blood glucose using 4-amino phenazone as oxygen 
acceptor. J. Clin. Pathol. 22 (2): 246. 

194
 



Egypt;cIf/ J. Nutrition and Feeds (1009) 

)l~~~1 u\j~~ ill.1:lJi ~ ~~~ ~)bdIJ~~1~ ~..u~l:i 

.u\j~ J 0#1 J~ ~ 

'.a~1 ~4J--.w-...J 'lj~l ~I ~ r~f .J'~..a--f.w-...J'~ .ll""'-.).llUfI ~
 

'ul.~.).llUfI~ o.1.:!M4Jl4JLIIJ
 

.~ -I~ - ~I-~~ ~~Ij.4i.jl' - 4J4tYI,.-l'
 

.~-I~-1~UfI a-~ -1.01»11 ~-yo1l~1 rrCi311,.-l' 

~bYf~~ID.llUIJlJ.!.A~44.,1~·",·1I.J~~f~l"':!"'"..Li~t:;I"!!jij'-"!4...,~16~..ll~ 

~.;.lI~rl~4 ~~4D,,'i~1 ~.,.)I....,..1llj""--4ll.Jl....ii.:o~lLr-- t r~' l;,w .~w.:.;tl 

. tXt ~}UI 

(f) UALalIj(I) UALalljJJ..,:;.:...s.:Jlu~~:t-·ul.,jI~IU:!~Ji....~,..D~J..l=..:.!~1 

r~,.t-JI (I",:, ~~) ~~ r~,.t -JI~ ~1""L.A..o J~I~~ (,.) ll.LalIJ 

u.:.~J.'-"I~I~r~1..,.1.; 1r~.ll,.-":'L:o,..~r~ Ii· Jlr~,_·lIuL:o,..~r~Ii- +lJ.!.A~ 

.;U~I."Ul..,.L....I~1:1 ~;=.J-"~J.J'.J.>...... J~I~ 

4.~.•••..;-,.(")J (f)J (I) llALalf.;,..o J=:t- .ll1jU:<.1J1 ...... .J~~ ,="",~l r;:l:i.:I;tI,:,1 ~~l ~JI ...L41J 

o.b..45 ('-)J (f) llALall.;,..o J.SJ~""'" D.ll'-:!jJI ~l=oJJ~~ 4:o.Jl4..~1~1 ~ 1.Iv.rtJ li.t~J IT.fA 

f~ ~)~I":'L:op:..."""""l..AI~f~»-,.J~ ~:t-~."'::!i(")J(f) ':'l:a..oLalt~.....,..1 J.AJJ 

.,,:,lSW.'iI· •do.. L.. '{;;J -,.. (·......JJI4.........l
• ~...,.~.;J .-- -.r- . 

~I ~J~I:t-~~.Ja>.~~ r.JJ1 r~ ..:.up:... ~~ ":'lSW.;tf .. ~ ~t:; i:.>"'- Lol 

GOT ~~ UJLOJI uL.o.Jj:I;tl-J~,of- '»-=~l- L..o~l- cJ.!.I~~t -lJ.!.A~~I­

.GPTJ 

. . 
rJ:!o'o"o:'~.Jl4..r~1 :t-.w.ll'::!i'-"lu"Il...f:i1'i1U:<.1J~~~I~~~~ f~UulSW.;t'~...u..j 

.J~l ~~ uu'-,=", 

uLj,..~~...I..JJI r~.ll,......JI":'Lj,..~t--" lJ.!.A~4.JL4.:'YI ~~ l"':!"'"...I..J.,:,1 r;:u.;.:;....." ~ 

.U:<.1JI r;:l:i.:IJ ~ '-"llj.ll!! J-'i.i r~",....ul 

195
 


