Juad

(,fn)\ﬂg (ML) ¢« (29)1 ¢ (i Rolo

:.AJ\}:i w\i\i b,\;ﬁfljé ‘Ja.é w\ “_,L«L;)J:GJUQJGLQJM
)u‘lﬁ)l" ¢L;3‘J$@LL~0)) ‘)@weudlbw))i} Lf;j Jj)ls_
.»;C,'a,;&a\.\.e

3445@&543”3@@“0\6\43;\5&'}")59& LS 6,5 2l sl s

s .)\_,,o_"

STy 3 =¥

@'\M .J\}A_f

b sl s =0

i 5 518 5 Bl i ply 138 5150 il 315 005 oot s a1 3
J.«S@o.)l.tw;‘
0 5els 03 300 ezt 03 S S 1 ol oy gn  shatacnl . Cutls &0 53 ot als 45 30
sl olie 5o 1y ooyl lases olgn 2ol b o U sl & Lo geainn gl 6l s 0 S

..);r)u.a
lml



6lol glagosle 4 |y plad 5ol G o st pl 615 1 2 lood 3 30 i) BV sy
355 213 o Uags S iy iy 51 e S il sty sl plim b ssle ] 55
298l g il adl o el g sl ol e 3 S i s | gl Sl Clas
bS5 1yt e Sl 5 8 (6 el S5 5% bl S 8 bl Sl e
VLI - P PERW WA L

P 013 e g 3lge cal Sl eslital 5y g0 i 550

S g Lol sl Sl IS (g o s Ol 5 el Sl 5 S ple glag S 4

b Ll (oo sy pba s el 38 Sis a0 5 ple y i S cols g0
Pl plo s deel Sand 5 U35 J:" Solade o1 5 Bl sy s 355 50 o il
2238 g o et 4l | gl 525 St Jals igols 559 B 38 305 SO S

Sl )3 5 aimo o G 511539 Sl o552 50 Ol 0 Sen s B J o
5ot 3030 1S 1y Sins pl 51 e g0 (S 518 @fo‘ﬁg“éb BERE PP
3 g g o3zl

p-“bg-"TMJJ o 4S ol s e & 2)l5 RS0 S Csls Sal i
S g0 il a8 a3 O J e 53 5 ol BB 5 s 0 6,100

5ol 5a 1 ol 51 sl o nl 31l S0 S S a0 555 56
S PPN IY I ORI IR

Jos a0 53,5 S | ol b 136 5l 0351 Jas 5 g 51 dey 25kt
A3 g 151 58 o s s sy 31 bbb ot 5 i s
L S ity 61 8 el 5 Stadl sladisy i 0 15 dailone 5 b3S,
Y PO i RSP (P LN,T,;) XSO ¢ o

S b 5B b S5l plal iy i e 1 B IS Gp dlag 5 Ls Gl g Adie
Sy bt ol s Koo b 51l sie s (Smedly i, b5 o L e ;LSS
ol o cnli; S0 s s ale o a1 (6 i Jas a5 S o clailons Sl
ol go e g oy S 28 s & s o sl J grames 5 S (BN S e

lwol



Sl e gl Slnad e 5 158 gy p o 6 5 g o st dd il S a5
g ok gloard mlio Y sz

S 2138 3l gn oy geben 8 550 £Vl o ST, syl b 1 galias ] dine S
VA Sl 3 cnl 510550 o 51 e g S 1 5508 5,5LiS Y geazma 51,0 YO
o 30 5 O 3eber V /¥ 1 et 5 e 5 0 VAVt S 5 512 OF Y 0 D 57 0 b
2ol VIV dUATYY Jla saslge cal Giso1 ol Lpm 0510 Y 50 Lid 5,10 YAO
Sl 0y by

P TR R PP G e Wy PR WERA R A PR U
038 53 &V Ne 5 a5 a3l g0 Sl 1o 0 G e 50 U 0l 01 5188 il e
g diu y 590 06 oo o, ldes Yo 5 us

SAd lo il 51 rend SN ) @.W@.W&Qﬁ"ﬂ;“s-\:&g%%
plos S )5S sl ) S8 am 1S

Ul 5 LS il 3 0aS1, 5ole [ poa 218 slsa 51 puam i) prie] polio
Y S e e P R PR S P Y
BP S sye S Wﬁ@%—idhuﬁdb&%J‘fd))T@-’:)d}u-\’:
il o K

S o ] el i i b S 51 Jgane a8 L 8L S ) S )

ol et 3w 858 55 500 0 3,05 a8 o3 VALY P bpus o 1, S Wl
st Gl sl sl g o STt b 5 45,8 o 1y 0l i 5 dis oy a6 S 51
i (5 g 50) 350 51508 s b 1y a8 sl gl 5 i gn iy S 5 it s 1, 0
Gl g pls Siay sl g sty 3,5 55 4 6 S S 5| 28 | el 5ol
3 50t s 5 4kl (5 500 a1 3 53 b

a0 S IS 5 Sl 31 sls as aco,s VF B VY &S s juiis 51 act A
2 sipee S a ) oS 333 5 5 568 (o] Cwddy A3 (03,5 ‘f‘;)d Sly RS o 0ol
el sl it 508 s el JSi e i

-

Iml



S
3

Mupap s ged

i Cu i gl o oS i F\ S

ssils s s, 1 Tl o ) ) ]
w5 (s ) b L3 5 SblS
Ay ) })}gv‘;&.w.b tbfm t).); «r‘)l{

..))\.)

Ay | Ly bl o2, 38 5 s

3 (52 Uk oBitns W) o puais sl

r}mwdé‘.} \) DM.)J:.LQBAJ‘JW .\.45@

Sty 5,8 Lbol s, 00 p8 ks X350

Al sl e Ay w0 ) Al 3 0l G

sdile by ol el 3150 5 5 adl g S

dﬂhr\)d\)?d‘jbﬂgbwlak‘wé\)
S

ol 35 5 6 S 5 S am Sl 5

053 0353 sl okl FY IS PV PO (U WP 4

lwvl




A Jae b e s O e Ju bl s Lo g 5 puile] 2] 2]
51 3 gms Lk 5o gl e plalS gl G eis sl g o

s Glbes ol lie Voo 3G S5 bl a by e Uas
ol 31 gan 55l g 2 ms M S 53 ) b s plamed Slhon 515 2 SS
lal ke s

S meidlebe g icnle gl 4 wle Gl Gl s Jotd o ety (S35l g0 it
Ces,llobag s

5T e g 81y -l s e Wb o S s g e e 5 o 20l
d»‘e.})‘-\bdb‘ﬂebﬂ—""ﬁ)@ﬂbﬂdu}w@ﬁévhbrﬁj&) pE
bl ool cele wi do 5 W30 b 4 (Sl 5 Ll s b ) s ] 2
& \)muj\d)\mé.\f&cdjd;hwb \.,\:J_\J.}.;u ..\s)\.lfdelj s> Jw ¥°C
e donS 5130 558 5 SN 15 S 851 (g5l 3l a5 b s 5 458 0 s S 58
a1 e T (] s ad) 35 e 0o 2530 Sl e 0 55625l
i Sl s YO b Yoo (T sls o (6555 55 5 A5l oo il sl S

255157 Jye S
J
IS 5 oy b m

o 5 0 smali okt 18zus ¥ IS

Iwrl



S gr oozl e i s 51 e 03 5 05530 S oda Sl ool gl 4 Gyl 26
S ol Sleslial il Jla wis 5o 5 cnl SU s jlws gl cadla 1,y Jos 1 &
el o e

LLLolmb glages, ol sl 50 bl g mole (L0 bo 55 oo
Sapon s S oo JSd S K 4 Jut ol il g 5 0530
Gl Jl> 4 OT)-’ Lsos IS XS g r;ui‘s‘ﬁlm-’“ le.)};-d) Sl @.L’ K23
sz o0 S 5 e 0, L 05 g0 - s o0 0153 15 05048 ¢ s ~-’3))Tg‘)->
2338 dal 53 e 6,138 a s a3 s 555 51 Las cos s L S s

gl 58 4y 518 Jomama 55 S i 5 S o 5l (b sloue i 8l
FPFE Sy s S Bl s

Lol s S Sp b SN gane o g 512505 3]0 ) 48
s dSd e lam) s e de gl (b s S o by g Ul 4 1 0] e 51y i 0
4 b ol ~->->J§g‘ ot & vty JSUN o 5 3 9 0 s (S 5 58) S g0 558
s Sl g 3l 5 K13 352y 58l 05 53 b jta 3,8 g0 et Wy
el i 0315 Glti et g5 S P Sl i S e b s Sl S S

SN s ) sy ) 3 S oo degi 58 SN G5 Joms Sl inio 5 b 1 o8
o3 S L osn sl sl Lrn saenS GbSda 55 |y 1 a2
ot 21 Sl sl 51 S0 P f IS 5 S e o S et |y JSU1 G b 4 5 oo

s

W5 S g FF S




3010 o 7Y

s Lpb e s SO ke ] Ll 0558 o3 5l el 6 5lsyls Wle
5 Sas 5554 5 gy ls JUs] 5 ol comle Koo (6 pm 51 5 ol oo Sty oo 5l 9
M b b 56,5 i o b 5 olew by s Lols s pin by o o]
(o et 450) e b (oS 50) ne b (5 L olt) S Lite ol (S g 15 5550
ity 28l (] 50) loan

gl s sl I o)l wi &V 551 sl s ol pap Cds (LB BENPIE
3550 3 852 SYE p)ls o aup )l g s eale s oY ol 5053 5l
S b ol el g an g bl o gavdad culal GBYE S 05 5o 5 dnels 5L
RUSTRTO P SV ST VAR po5 o s adsl ol il s 4 by U
S sy Sy sl s

2ol ad s s o gl B e by ls bes e o S s
ol s 1511k a kil 55l S8 nl sy aub o (rino 5l s 10 15 5L e
shs! 5 Sla b L;L»u,:iujrlqd (pRalT s Jols & aS b al |, s
el s 5 oles Jla s 51 Gl b i 65,15 SRS 0 b5 35158 o

STl o g 515k 4005 55l 5 T 0 3850 RS ) Wl B,
ol B 1o o o sl al a8 0 5 et e Lol L 2k (et e 551,
b s e ) B b5 Sl olie g1 A&l sty 5550 5 6 okons 20 S 12
G it 3l 5303 S g alia 5 ol gy S ntes ik s a5 S 51,
el 08 el gleaned mlis S S

ao1s s oS5 slial o s Wb 5)ls jise sala ) pgsls SIL sl sole
S 152 3) 3015 e S5 3550 55 ol pan 48 115 6 500 oo ol s3be e
Ly il alss 505350 sole 0 gadinS i b g - aiali oo (il 5lg0 A5l 5525 (5 o
o3l 5 5 (s g 10 ) Sy SISl 4 gl i S 03 S pe
X g Jiia

\— Drug

Iwal



Sy ol e ot el 5l g5l o150 JUE1 55 5 ol e et 0 Sy
Ly sty ot Sobs 4 e Gley B g a4 Ll gl o sl 6005 Jle
Soa sl pl S clas F ool sbiW il sl b .o ,S ol 5 esliza
5 Sl dacs i b b 58 5o Il a5 3,8 1 asliaal 5,50 S
cad ol ST ohkes & (S1) s o] suil & sai 63554

Slan ool oot oS baosas wam g b gsols g basl 5 ad s
b bl sl sl ke se sl el b5 o 568 iy, 4 il
Vel 56 ol 03,513 7 5 S A J s s i o eSS S (5o i
S i i 51 e 3 3l e plownst s (Slaplin o

s sl gols Slos il e wadads ol pibg,ls b |5
e e Wi 5eb & 1 gloanst g il (Sl STy b i 53 ) S 5 e
FolS s ez ilBlus S, 5 Kb g a8 s 5 SCS i o5y pl 51200 5 0
LY sbglenl, o Ml 55, 50 Shae 5o oyl ila 1515550 53 05)0s
2550 5248wy Ol 4 L)l 01l ob g las ama b3S 55 dlid s )5l Jas &
P Sl o |y C‘L? LM )5S 25 s )3 357 52 byl L
el 2218

sl olnl s 51iLis 5o e bl 516 Kes s 1 ALS bl
Sl 51 ) paal b 6 Soslas 3 b 518 GLS 5L e 54 a8 slay)ls ais a8
o b 51 pls 5 010l a5 o) S 5o uﬁl; syl 'JJ;@ bl ‘JJ@ o
d 5 3y 5m F e o e b o Bl Sl eslizal Sols Sl s 5 51 eslizd 5
Sas S o oyl Gas 3 b5l ke bk ol @il gl b .ol
I P R P A P B S P N T ESMPOM PRI REP
oozl 5 5 a)ls QLS Condl 4 o500 & oo § o yo dlians . ilails 50255 e
crl -3 S gis prp)ls QLS Sleslinal 5 e gae slizel 5 slazel 533 8 a5 i by
ot e o e s ] 55 el s 48 0 5 2l e 5S 51len 5o ddes
il o3 e sl GBS 55 352 g0 Sl Sl st | BS

l\\‘f‘l

\— Phytochemistry



wiy sl s USG5l al s olp 53 5 ol Gl i Cadign bl 5l 5 S
2 ool oS 3l eslizad OB 31w sl bl Hls, 0 5 LS i glaw S
2 sl GBS W g Bl s 550l 5 el 48 515 S 4o 5 3590 S 5les s
Ayl cdlas | guS

03 ol a2 5 S g s Sad i o 5 Glays s 51 5505 oS
o ol i Golsn b 0yl oS S S iplias 4 ol5 o Jn sl Sl Sl 55
ol I gl 55 Snl oo kS cal 25001l il 555 328lS 5 53 15 S
Oloy S 5o ol Jlo 55 35155 58 aa b bl g 55 e slge 05 1o o 4 0 58 00
el 4 op)ls B beS i ol o 8 )1 spm s ALS slas)ls My Jlus plao
g0 oyl il

Corio s el DMl sen 58 (555 51 e 1 0) ) 09 Sl sl oo (e
D bl Coto e epls a5 50 S8 5 il il J i 558 (3ls s
1 gl g1t bals IS ol aiS o cdlad )5S 55 (g3l B8 00 S Ts 2
i3 b adslole 0
WJ oS 102 200l S8l
i s dal ol s
Ol Sl 3l Slacidl g 5 uS o
s s sl s ady
S Gy 220 YO 51, )5S
ains i) s AV & O

e S i g3 s3] 5 e 5 gl ST, Y S

uﬁ«.\(})‘)@})‘b

lwvl



PR N S P\ FY WK S PUPN-: SER FOVW [k SRR 331
A GBS )1 )18 de serme nl ki 5 5548 Soles)ls 48 YA iy ol
ldes o 5 FUIEET RSN SRR IR
g1l olsion oS 0,8 gn 13 el 55 50 (3l 1 s 3 o 5iae ol
syl o gl A i a4 by e Gl S Sis 1, 4T, sl 2

g by pes Glad i 0,1 S ad 5 b e gl s
.A.:J}I);.C,.M\o.,\ai‘»deoJﬁljb)}«if):ylajbydfoéwtu\dwb
LD gai s oJU;M\QJJSAJM;)C\J;;:w\J,EG_Lbss.,&.?)'\);;\fub

OH OH OH OH
NH, O
© HNO Fe ,Hcl Me O Me g
_— _ 3
=
3 NOy NH, HN A
Byl Bl b

B O
(0 sl ) 5 sl U Jots) N

535 13855008 Sy 31 Sos S al 53 ol 40V Sols Jls 5o
PRI F-W [ I FEVS b P{J\JL: L

il o) 5 (il ooy pi o FY

ool S5 ol s 5515 5o 1 ot ol byl 51 i il 5 s i 3] n
5 i Cwmnl 5 B teals gl 5 bl Tl 4 sy 3lgn o) L iles S 2]
e 5loy 53 508

51 Jl YA e 4 Jilim s 5 gl 3oliza] & s o ol i slags i
Sl 5 Al (g b st ¢ (pols ot s Sl 0L 12 (b ol a0 3Dl
el 038 i 5553 b o 03 5l a Loy 555 g 3 oolitel 50 pains
Jomd Klososlo dd g sl o Lo o s 0o AuSe 05503 dlIL

lWAI



oS a5 51 3 o 21 Glisl ol (63 0335 0,8 Lol 5o (S5l sl 53 oee
] ool 63 8 93Mined (b 53l ) 02 Sl 5t (plimt 3l S0 5y 31 5l
330 o o 3515 St S 8505 ST ol a5 anl

Jsl Gl S b okl (ool so g aile) G sl o (Soosy i 51 eoliud]
a0 5] 3 g g ooty 5t ) g s 53 S Ko Ui g 2l e 5 g gy 5 i
&ijjj-’ (a8 (o @ byl s G i 215l 002 \6\&&.5“ O gl 5 gon ol Juo
ok gl il i B e s ool S5 €4 Ul g 035 JSUT a5 5
ala o S5

5351 Jsloe Gldl Clite pal s o 0l 00 31 3 iS5 inlyl ol e 51 i
o ol 03 01 03 5 55 5 53 iy shatets AL 5 Glam b LS5
o LS omed o by 5 il s ol il 2l ol e oo o o (o0s
2ile) Ulgem 5 0blS 5148 8,50 g tga sl 5l oslinal . los 5 o L84 shate olan &
hoga WS5ol e sbSin I 55 cml il gl ghal e pl il o 5o (St
el s § 15 wolizel 5y g 5 4l

Sl iy 5 uoher 015 sboes oS gy gl 1 2|y 500 5 3] g0 Ctio
LS 55l (bl el g » J~-&J@ Coosty B g > oUE g0 5l M o >
I el S50 St 0 el S go de e LS5 8 8l 5 bl S s 5
L LS Sl sl g o ol Gy ppe g gl a5 4 & oo ploo i 5o ol il
rliee 53 G pae 3550 Ll sl g0 s oS S s 2250 VYol o LS Sl
SeS il lle aaSpam eenly b s 51 a1 Jle 65540 ol pleo
3 b Sl dg 5 il il 5 8 i ot S0 b - o 13kt 0 yn S
i 5 g it e Sl g 53 5 X515 el S0 gl 35 g slizad gl
3tk 5 28 o i 05l 51 S T SS U 1 el Y pana s 5,08 i,
23S o ook il jlan 1 0 SU S o151 4 Koo s 5U sbanl 3 SS L Jols
oS as sy slr g Ses LS Lol il (Sin o e 5 o 5 5 56 ST
Ceilnoy 13050 5 BodiS o b o oS g i ee Julis LS ol in § $lol g slo 4

Iw‘\l

i il LS5 ol b JT et o =Y 50



Ao el 5 S0l Koo i 5 mepao] Cols s hils ol J S0 51 i
Lol sapim bl g 3 Cama JSlpn 5 S Ol i v g 2 woadl b b Gl
a ol o 68 (o) ST U S (§ e & Gyl i 5 48 0 Gl 555 &
g e ke ol g g g T e 1 5l b

C gbol o ol S8 S 1 Sl 0 g 5SS S5 S oo 42 5
oyl .w‘}&.a}&]rb&g)ﬁﬁﬁjﬁxdu& J}?}giww ol 3 5d50a
o2 L& (5 sba S o ad 5 Jonal sl g 5 st 0 S5 0515 sl b ame S
i ol S sl a6,

5 A S

S e P PR Y-S SUPE " I C{ P R CE P N Y P IR o
o0 oy i &8 ol el BB S ) 5 0l o Slasa s 5 S B 5 i
A Gl sl Lol il il g e agi Ol i sl 3
el oy 4 pleo 5l ool LS Sl b

=S 9o i 1o sl U s se il @ Sl e ooy s o S5
b oS bl asle gl e 5y oyl it (Connso ) g i 5 (3,5 O)
Do Ao 5 50 & 3yl smy ol o b S

oy g 3l oalinl & ) 055t connlis v Sl pelizu g1 by slo®
RO S [ R

5l bt Gods pi agi 53 S s ag Slam b A Glay 2 5l o slo @
23 g ool oy 4 wlis 1 Jol> ol e

ool gl oSl 15 0054 05 a5 Sl Sl gone 53 g sl 5l esliul @
iyl 1 blaow 58 cul s solized Sl gl ué sloont i 25,15 350y G0 >

H.C (H,C)HAO— So_ Na U o) oo 570 o 5 =)
l\fo I




el 5 B sl Sl gl e glaoan g SuSSL Lus K, bae

2 rbo st oy s 5l Sl milag Sl s ite ale Slesliul @
D ety Sy B 5 ad]

Sbales S sbas 5 g 5o a5 SOl 53 8 2150 6.5 0 1 ]l 31 5
it 151 ol ol gn a3 gp 0ol s yT L gn 355000 584 Ol oy slas] (5 2l
b ST LS 5 gl 3l ealinul 53 F o gl 5 0 S RV IR RRCTY
I PO O . P Y P Y PO PR A RO S e B TR
JEE PRE PR VS ST py 7RO SR PN FYPL DAY SOV PR L
P.,;L:_. \J.,:L:tjsjc,.cb Bl 2 o0 alaalie ol fpaad sl oad Jylane lee 51 5
3o b ol Ly g 5 e 2098 O e 51 ol sk s A S e (51 5 ¢ sl
o, oS Cudlog J ot Lago Jan g gain ol 8 5 e el ol 5o oy !
S8Ry S b5l 1 el 0o, Sicule sl sad aili |l 55 50 5 ety il
2252 sm gl OBl b cuils el > Lo & S pabo e sbol; (Bus s aan
gy o Y S bl e b g gl e e 5 510k

oo 4 K p S s GLS 5 ol S i s ol el (655 00 gl 5] 50
) il sl g 2 Slol5e LS5l e 51 bloacs 8Ll b o b J o 4 ol
g $12) BoriS 05 o o(JT sl Vom b oD o gV oo b ) S, (S L
53 3 ol g (3150 sl 168 i (51,2) ot 1oolSS (S y sy Jain sy Jlasia
3 26 (ostS S 5 pualis Ol oaim )50 53) Su3 St b 0 o il 0 aa

0 00000000000 O0COCONOGEOGNOEONOEONOEONOEONOEONOEOOOOOIONO wﬁguﬁw#

e 61 gl slpe 1512

g ob 1y gl sl SIS sl iy, -

DS oS 0 o) ge 61580 55 lan ol Sl g, Y
§5 gud ol el S350 Lo | >

e a5 1) g ol pe st glls 0

DA e b Se S 5l S gl pal -

Iml



TS o il A i 516 S 1, 8 Y

s e 5 053 51 o0 gl Al —A

.Jgﬂrt \)&\;\:’-d\i..\.;wcg_‘\

T3 4 650 O3t 0l N ¢

s gz |y U s 68 el )

VLSV PP PO SN FERN PO SV WA |

6 gl g L aw Y

S 8 | g g5l 2N

11,58 b ‘)g‘-"‘f“‘:*-’}Jufv‘}\f43-'\3‘}3.))‘3&.45&?6\;—\0

S e ) 5 WSV

oS4 (o il ol (o o550 ala (Al

cilidus 28 5 ale (i) buns kg 0l 5 o 1) 5lus, s ple 12 VY
55, 6

e 53 15 B0 4 015815 55 e 5 S i 5 1y U sl la VA

Sy rt.\;”@)lfa‘”b.\ﬁl}:);é \)&ha@awa}\;)yw_\‘\

g b1 g plo ] sl Y

a8 xS s LS 5T

DS o 85 pad gyl dul 5 VY

118 ol 3108 5 o oty 5 o S plo 55 YY

Lol s Ses s s sl sl s £ ) Sl LS5 g5 4 XY
oy U 0o g 0 8L

s O plo Ja g e 51 B g 2 00535 556 YO

VWESIE) S = DG I §

e ) Gl Glaoasy 5 s Lo slo o s 55 VY

g o6 1) iyl slpe g 5w YA

oy b gy g0 B il ol e dgs 0 S5 a5l 5l gy =T

lml



Pl S6)o\id

P R B W A P A RS C S CLPIT ENE RS
S G |y 5 gl

s e 1y ol ol 5 apd kY

s iy ol ol s A LY

A8 ol 1y sb sl slas 8 51 s F

Sy | S pulS 560

aedie VY

S5 00 b 5 oo 5 o 53 8 sl G G55 i 0 25 Red
55655 5 (6559555 0) o 6318 0l sl 0T 51l b Sl S50
aeb g Ll s (5558 b g Sl 3 plomed sl 3 LS 3 05061 (550550 50)
s Wil o S6 8 slas e 5o ol Glos ) > 5 56 sl b s pl 5o

$U gsld sy U VY
a1y pad sl Gl B LIL Glo i) 8 5 Al o 55l VA0 Jl
3lam 5 ot g a5l g0 sl al e sSU 5s 01 51 el 56 sl Can
a3 8515 ol e 53 Qliios 1k 2053 § s s splis 5 p ke 53,8 Cgn
g Ol il S 53 0l Vo ainy cnl 51 Jeol> 0,6 i ]

\_ Biotechnolo Y_ Nanotechnology Y_ Richard Fynemen
gy

Im'l



50 UGl d gl daaddalyy rils 5,0 5 b ) e 5o Bl i
etk 50 (U 55l Ban 5 b5 sl Sl 5 0 il 5 5l leanasiis 5 OV stas b 5
w455 g0 s e L VPAY

bl e Mg B Slaslpdn sl b 51T a8 o 56 (6,508 amu 55 slan
-wﬂ&‘) aml> o 5y ds s laoly oo Clles 2oy ¢ WSl 2l B

U 6sls arw 5 555 sl ® www. nano.ir

&3 ,Ju:;s\.s &l o www. nanoclub.ir

S 31D iy 85 & s 3 0 305 54 kel 05 565 st peplin b Lzl is ol s

SO s 0 &S 0510l Con s el Gl 2SS Tl g 1 e gl sl @

el Wl (107 e o sbes S eV nm) e gl S5l -l (17 53,k
VSN0 W FVIR SV SV BW] JE i PR N

& god di Jaw 320 5101 V2N e

23l (nm) % 1%
o NS Doooe
SR e
ans Yoo
el S 50 \
bs K o Siaae @l Ve \

S epl sl s b J.ALA\‘ML;A&.\?T;,‘J&LA[’\;‘_;),\J};B,A;S}B: 135 L@
w5515 a3l s eslizal oy g0 iy Jau g gatilssgmy 153 5b oo g ol ol sl b
o 155 sy 51l Loy (S slaaded gl GBS 51 ok Jlin (51 -]

l\ﬁ"l

Gl 05 50 a8 Jas 4 manos )



.&'S@a.&g‘jb)}:)‘&h’uduc_’agj)b‘ )\J.?.odlbb)\)a‘\.: ‘)‘Jéﬁﬂ‘d}gduw‘
&Ij}\éﬁ@}j)d)ﬁ}ls ‘)3-’}‘*@W)QCMLSL“&)U'\‘YQP}“W}‘AS
S b ol s S 51 Glbac s Jolis Jams slos s Ol Ll lSe s WS JSiis
5 Kot Juaze o 6 (g sSIpn b il Sl ol a1 56 Y g -l 5550
g GMbL il e gl Voo U by slad

N TSI Y ST INPEAN A P 5 JUUOVY I P PP C S
I@\bﬂ&lﬁj})é&}d)&

‘b)\v\a‘dsg;vw‘ 63\1}«4.’“ )\wb.:.w\)f\)b ik;oLﬂ tw‘,:dta&éu‘yla d)}l.d (;A”
b5 b Voo By e byl

2203l JAS L i b 5 b)) ol ad 5 U157 slhme 4 56 6,5l (0
“\’}‘“@waC}L’“UT)Q‘S‘;M‘g}"")’)‘d)bjwjé‘)d“;‘)g;}ﬁ}‘C)k“

o (93 S5 a8l o e sy S U (5518 S ] o i i35 )
ol £l s ol 55U S i L o il 5 g (58l o Cmlbaz; ples )
‘})u.u\)\b\a)ﬂjw‘}b).ﬂytw).ﬁau‘d)j“ &u)“ngt&)ﬂ‘
.))}’\’.\b\}’-J?}NW}DJ}}TJ?}&&M@L«&)J ‘)6.)‘.3‘) Y}’J

S Sl e 53 0l el 83,208 Skt 5 Cople b am 5 L 5L 5l iy
PRV IO R WO INP S rwiwogé.wgq.ﬁ)}»caﬁglﬁ wli )l gas

ol 05 &1,

155 5b s S Y=f

40l SN 5 gl 1 S8 ol 51 alaw a5 Sl 15310 GalS
S cambs Gl 3l Yo 51 (S s ST s g0 S abaipl 5o a8 s e LY
oo ol S o S gr o i | il S 5y Celbl e 4 S 3
e s il 3l (b oo bl CdlaiSi iar oo e U 1, Wi a5l kel s m
s o ad g hadad gy e 5l e A G5

\— Cluster

Iwal



o n il Y ok oSt 1 0T B8 5o sl ¥ s 4 s
iv\i‘@@w‘*ef“;?)g%&"\m‘s
FS e S calus S=oxY =¥ el
S S i S S Colin S =5\ =8 p 0 Sl
FS S ki cla S colus —Axs = ¥A paSl
sl odds 1y 50 J§ colun & uS sl
ol 0,8 o ool e b 51 (S 5 plemd r Vol 51 (5l o a0l 5]
B ame s D3N s Gl ada )y L3 st ph S S
g gp deeS | S ety | 50
ol 5 b SIUS 5 S8 50 5 cl o Jole olpe 153 s pedans s 5L
S P v T S e S TSP LB A R PR N [Jopen
Shemsgg £ 68t it (50 03) 5SS glo 1l s Sl Koo s
200l S 55 bl 53 8 5,8 515 a5 ) guekin S Jae o il o oyl o
B ol i 5.5 wlgs sy dopers g M D3 SV s, b sl s
Lol 5l 5 (00 g sim) 0 sladlins S 535 sl o Jdo 5l o560 JIY
O aS s Kl s jlcwl K W 5 5l el il ol JS kel
3 LM 053 sles il B Sl g0 el T 03 sles eaylo Mo 15 5L L Jgeme
Cilpa So S dea 53551 s 0l sles all uS aa 5 a0 0L 5L gl bt

sl 5 s

lwl



s,;,S%J:EJUC)
{24

') tl:.& (nm)

(FeyOp) awa (D) ol 5181 Jbe cslas 855 oslizal 5,50 0 586 & 51,5 50 51 o
(Ag) o & J5 5 (ZnO) a1 (ID) (55, « (TiOy) demS 65 wilis ((SiOy) A li5> pamaakens

3 Gl CacdUlS o 20 5l il sgitn o S b o g iils a0 13 5L
WS e 3 w3 o 5 1 gl 5 a8 SHLEG s 5 s SL) o S 5 415
2 oy L 5 il (51 5 o] Sl g ;S0 o S sl 651 5 ol
ol ] 5 gl olgn o Sty i 53 le 8 5 1) s et 4051
sls gl ey Sl Wil8 (K,

ylsgles x84 yewl o Kwaso i 155 5L Y IS

lwvl



C)‘.Js sl St v_0

Ly 29 34 %Mwb)JTde}ﬁfﬁ Ty x}ﬁv@“ﬂ‘i‘gﬁiu‘?&ﬁ
@&La)l.s.bjsls»;L,a;JlSA\CﬁJSQ-«Sw\xﬁ&\&pc@bé\jﬁ e Ll e S
il als T S A S5 o) ol

Ao iloaal 5 8 Ul 05 e )l o S 1P JSlgn il o i s @
Sos b s Wbl ) Sy Sl 53054 ol sl soslial s el sl S ol
">J~§d° B o

o) it JW 8 Oy o S8 sl VF IS

Cadl S imin G wsle 2 S A 5 Jkale :Lo] pol 3 5 S LSSl e
ook Ko Ani S5 53 3 5 g0 S0k 5y o5 T8 b 5yl ) S S S
ol Lol diloasts sl s sdomy Sl S ks 51 1 S s 5L i aily s a2 S1) e
(s 4 ol ki ol G 5 515 o Cnl )

3l (226 A 5 e led

52:5‘;:-’&“&5%‘ﬁﬁ&)wﬁpmdu@bﬂm)bm&dﬁ)—\
Y

(VD JS a5 ) S ooy SocSin ol JS a5 55 o |y domis o Y
sl e gl ol bd sl 51 IS p

\— Fulleren Y— Carbon nanotube

Iw\l



N P S PSS S UV B PO A P P W QP P
o5ba) 2,05 ke 2l oble ok 5 sl we pue gl )l ST A 5L S
Too U ol 8 055 8 iy sanSlsle S a sl s (Voo m b 5 Yom i

iy S o

L (VenVoonm) sy gl ki b S 5 pon o sladl il o)l 55w slad ) 5t
a3 g S

SSosba Js 81 55 slie ol (VY 5 Vo F (ola JS0) saae glalis b
S ale Lagl iy pducilaast s pglie 5 5lab bbb S50 5 i Sl sbd ) ol
oSl 3 8y Ul oty el & S b (13 45155 0 5 28 g Ll o gt o 57 bt
sdam 45 o ool 5Y 5 415 Voo spim 30l 0SS sl ) 4 (s 5 i)
sl s 4l )L Salas e S 51 agT ol Colas 0 i K 1, #
ealno] 03 By 405 b 385 ol ) 5 S0 e S -l e

05,5 5l 55568 s B 5 gl 18 clad ) st 5 Klcila jol o
o laas 5 b bS5 S g 51508 b b oo (g L o o150 ol 51 ke gl -l
oS el Sy s aasb

st bl ) SU V_VJQ.,;; 6@#3_,3‘,3[3\/_7‘)&3 U‘xé&@}élﬁﬂj‘,}u V_OJSJJ
o)l 3 X 50yl 0SS (SWNT)

\— SWNT: Single Wall Nano Tube Y— MWNT: Multy Wall Nano Tube

Y_ Nanowire

lml



ey sl 5U Y5

w2 5l o g aia L s 51 J e i Sl guad 00 551cmna b s s g 4
Jf‘ S \C'e}z.o“f C)T“e S ‘v\Ju‘ ooy (G 350 5 B ady Sl o o 18 BUU‘*)
33k gp ool o3l 56 Al Veonm 31 S B g slal Gl ol 51w LS

s Sl S5 S5 sl 5 0 b5l bl G515 Lo paasn oLt 1 S
Sl ol g 0l 5 g0 Jgmazs 4 canilia Sl 5U oS e 00581 L S e
Sy 50alS 5L ols kol 5o 4 dds J gama 3 1 L“OTRJQ:DL)LS)} (Se Sl
p58 ol el G s al 5o Jlet LS udS 15 55 e s il Slead JSs
Sttt 51 bl g o 5 Sl i P Sy 5 S 5 )15 g Cagln [l 4 S
9y 84 &u&‘ sl ge

1S o)y gobuassl i 51 sl o (o gl 50) D5 b L osticy o5 slo ok
b1k IS sl S Y g ol il gl S sl
515 Gt Caslin Sayp Hlp 0 sl 1 ShFeS oliss Syl J

sliiul 5y 90 25 9mlS 5l ge 50 & des oS, 'Lhu.«)};t :654.{)[5‘4.33&&5
sosdle el (o s Yo JINV e spa) o (s Sl Jeolm o3 g8 56 S5 6,8 a1 5
loniier L3 SETY LS bl S S e T (6t nslin b8 54 4, 5 ol
o Shcala gl sl ol aS o cuslin Jsane 9";}&\;5\;&}&@@%@
~-U)Tu‘ onb 1 0B Cad 55,1 5,0 pleasd o3

i Co gl S Sl sW (555 Gaiow Sl o ey S S i S

o) g2 (S n 5 sl SUYY
s &y ol b el & amilys p wac Wil (6555 56 s )18 51 4 sms aim L Loy

sd)Lu})‘.} ‘Lﬁimf .A...ILA slb‘_g)}bjuw\.))\ Lg‘°'>j;“‘§:))’.5 .))-wu.u .))Jauw

}o.«u‘)\}u.?.w\.\.@; r)‘}.‘ (9 9> u_iujjﬁ\ ‘u'"l’““ ‘LS)j‘ ‘L;L'“'?"" .\\}4 t&‘)& C“L*p
)“OJL@‘LtJJ)‘.)Jj)gbf)'});x})bég;&&ﬁduygoﬁ\vb .J;L;dj).) \)uu\ﬁé

\— Composit Sl ool S5 98 S Jfa\f

Y— nanoclay

l\ool



SLaisi | Koo o4 000 Ssdig s sl ol by i CdS b sl
.3y P o)L.i;\d;j)\S

oot G281 2ol e )5 SV S i slosle g0 pusill b 55J0 e
Y SRS iy, i by | Slov sson et Sl | 5o B s gm0l 1,
5 8l (55,0 855 cp) S5 w3 g olid 6 Ko & s Gl sba |y ST )
v oy 53 IS e Cola b SV S el -5t g0l e 2S5 b s S50
Lol b 5 Shas b33 S el D3 il daw Colun aal331 il by - ol ol
by 5 5SS slay ST 5l s sl 8 ool Gl Al s 5 i3 sba
2o gei oolaial s 5005,

~—\3)‘>)}5>j6\°ja)¢:~«h‘)\@Wﬁd}bﬁj‘-’&?j‘@wﬂdﬂe«w-’ b 3546

w\)“\JW.&J}?;&bﬁwa((@aw}m ‘@wﬁlpzuuﬁu‘,ﬁlio
a sbolal jo gl ooy o Sulal .;J.i.;\gda rlqu'\ s S 00,V Sy A
Pl el s b A s o b S b S IS5, S ols g IS, ol

e o d e 2S5, SU o5 b adied iy todd b Gaed 355 (g akind —
e ol ol a denty s 55 AU K i il 4 o g e 5 i 4 0l e B g
w&;lﬁj(@«.ﬁjls}éwu)m.\gwwlwc&@\);,sj..\;,.?gf 1535

e b At 31 ey

Cl¥ JKis 5ol ) 8 peas

ol s s piose
@M})s:)i
bh“)‘tfﬁ-"’i 13 yaedoass

st Ol Y b 5 L 55,1

X b g0 | i 51 5 X g 0

w8 5 b Y= A S

o 3 3
l V0 I



@L:J

Sl ol SUl e J ST ol b g sl b S as gla uld (Y
S g0 e ) S 914 Spd bas )b ol ol a5 5 Ol ao (S
e by 55 T Ol S Jia) g Dl 5 a8 0 S B0l 65, Sl
Jamamme pl 8y 53 C8 i i 35021 3 b 03 Sy 2 b b s a9 sla
el sadt ()l ol J g 5 ks Jlab

-hi‘..'F:.__

Cakl L3S e 1y bl e st gp Ol g g 2ebiond g8 Ol punio (o

Sl Ot b cenline 5 as o Hlale s 10 0oy, L o)l L &S Cual 6 g0 o GUI
S g SN e L an b 5 gk L L Ges il g

e g Suad Cools 511 ol Ol guis SUI w0 8 D155 56 03 saiaill (7

58 Sl 5 Sy Ol g dile (iliss Glos )8 Ol s p) -8 (o 51055

.JJ)‘J

l\ovl



1850 sl ool se Vo S
SrSse 5L s 5 S i o
R 5 )58 31 b el sas )

sisle

Lol b by S 5o il § sl 4 S slodl b S eslizal dags 5t s (]
a3 e el 4l i

S5 o 51l ) plaslu lbadad g5, 5 256 Gl S5, 025 (0
gt a8 gl b 515 4 ol 5o Sl 5555 51 sk ol 5 5 48 0 58
b 2l ol 5o ptalo s gl 5o il S (s &3 B A )

3loslital (g e 4 S (g0 G e (5 5 o S g bl i 50355 42 2
e 53 25 sl 5l o 0l 035 51 (058 Sl 50) Y 8 e & by 58 5L
] Jos 4 52810 Sl By s> s

S0l b2l Usare s sl binds s L3 sl pan oSS LG
cib o Gl B 6551 a3k i 5 5 2 guk or ke B

l\m.,l 85 s 1S gadis YV ) S



S i 5 63L5 chl Sb sl g luguls 5 (Sam 5 U g sl e
T P W FRCEN b 310 5550 Gl el s 4 i 53 052 e Sl ey
el i3 sl sl lad e

Sb e do sbayyls Juls &S 5155 56U 51 olg o ol 5550 Olays Cga (]
) (5,515 Jolo J g 56) 035 56 gy sen L o1 bl 55 gn enlin 3,5 S0 5 oolitan] i
2 SFk S 1> 5 28 0wz G Sk 355 D3 Sl a8 g Gl 55l
YU b ol Gleyo onl sl 51 e sl e &8 oo s o 515 Dlew J e
sl

(o kS ke sl g 5 lags ol (0
Lolewil ¢ 1515 Gapds s2 08 13 5L
5 Sl 5 (Sighe 516 S s ) shaiaa)
Hls sy 3, silag

s skl b sas byl (7
Pl SGgs) 2 u—“&—i’abﬂ el
Sk 5 ol panl a5 iy g1 QS e
el 318 el 51 6 K ks ag]

3 FrelS (S S s 5,5k @
o ol a2aliS 0lj b bl
O S 3T A ol s )8
S Gt g adllas ol 5 Ll

el dia e 1 a1 g & diay nl o

Vo) Y K

l\ovl



©0 0000000000000 0000000000OC0OCOCFOGEOGNOSGEOSEOSOIOIO U:!Jﬁsui.uu#

e tU s glag sl 51,5 50 =)

S i |y 3G g5l Y

T 3 b (g5l Sl Y

sy Jle S oy sU ¥

e i g S 1 S sl el 0

OIS P I SR

S ol b S sladd U ol 5150w Y

T S elS 56— A

s i 1) sl SUlas )l 514 e aie A

5t s e B 350 48 Ly pmlins 5 ke 31 Sy ¢

S Gz ol 5o 5 sl sl 1)K 5,50 4o (]
rL’u‘d;w‘ussqﬁa&“')édsijut}aéa&uckbtu-:a-‘»\»vh (U
els S5L G s | s S

l\aol



C.?I_p 9 &l

e 5b ol B okt DLzl b ool e Do 5l )
\YAY

a3 155155 5L Sl 0l 2 SIS 5 S e ol Y
VYAD oy |lis]

(18 B 3 Ly a5 125) LS el o 5 et 0 goin L e Y
VAP (G i ol 5L ool 5o e

Al (O lls pags i 5 o5 bl des i S5 ¥
VAT Sabolsla s o34 505t

A g S i AL S S Ly 255 0
VYAS ool sl Ilisl 55 55 sm 5b

VYAY 5 g sl sl b —F

VYAD 53 5 5o] o sl slias & s Y

VYAD sl o o 5b (glias 4 i —A

VWAD (63 v snals 5 S i Saudly mlias 5 o ske Aona ¢l 8

www. nanoir b g5l drw g sy sl Vo

www. nanoclub.ir 6)'}.&‘\‘&\.) &l 1 )

VIVY T S5 Gl ot e g Y

VWP (Kin sy e il ) e Kin i Y

VP ol oy bl S a iSesT o ¥

il ple Ml uler pag sl a5 Gl i) 26052 =)0
NI RARUSRIR

VWVE Jaie Llaslol8 b oleys Jame 5 3 o i pliaens (53 -V #

VYA (ke Llasl alS oliys 5 5ol ol Goliodame _\Y

l\ofl



I\ovl

b blisligpls oS S5 5 s i i plhans ol 2VA
\YV§
ol oBails Llisl o gaio $3lus)ls o Sg ady e =\4
il s gl dllase 85 )l paam 5 ) o1 Sl Jpol Y ¢
VYVY Ole
WWOR o o sy £ il Jo bz p 2 b ey 511
VWEY olaad Gl 65k sVl Bl 8 5,18 XY
i S8 Gl 5 i) o) gn it iy g =YY
AYAD . 2l
Y¥_ Chemical Technology; by: I. Mukhlyonov, D. Kuznetsou, A.
Averbukh, E. Tumarkina, I. Furmer, 1974
YO_ Properties of Engineering materials by: William. A. Cordon;
1979
Y #_ Engineering Thermodynamics, by: V.A. Kirillin, V.V. Sychev,
A.E. Sheindlin, 1987
YV_ Introductory chemistry; by: Zumdahl, 1995
YA— Chimie. L. I. Olmer. J.De GIGORD Editeur Paris
Y4 _ Chemistry, by: Loretta Jones/ Peter Atkins, 1999
Yo _ Encyclopedia Britannia “Soaps and Detergents”, 2009

Y\— Hand book on Soaps, Detergents and Acid Slorry, 2nd
Edition, Author Nirboard, publisher: Asia Pacific press, Inc

YY_ Soaps and Detergents, www. Hoover. com

YY¥_ Klemann.A, Kutscher. B, Reichert. D, Pharmaceutical
Substances, 4. Edition 2001

Y¥_ Organic Chemistry, 5" edition by K.Peter C.Volthardt & Neil

E.Schore 2006.





