
' ""' .<::i ""' t( 'dt-!Yl ct' fl3-j.f)')'Y'J'j,Jfj kJ ct' ct"'G:> 
q 

"lJ'f) b~'I-J'f) L~~'l~'l'lfl'l~fJ~~tJ~~~'lU'IU'U~~3-l'llli klct'ct"'G:> 

fl'l~bfl~{Pl~bb~~~'l"ll'l~t-!1 ~ b~~'d.yj'tl'~ b~'tl'tf'~ b~~3-l bb~~~ ~t-!1~3-.l~~t~tJ~ufl'J~~ 1Vi~~~ ~'d'l3-l~'l3-l'l~t~ 

'Y'I~'fJ3-l~ht-!fl'l~'J~~ b~'fJ~'d3-lntJ~~fl~'j,J 1Vi'fJ'I~fl~bn~~'d'l3-l b.yJ3-l bb~'~ ~ ~'d'l3-l'Y'J~'f)3-j Lt-!fl'l~bb~'I~'I-J bb~~~ 

~'d'l3-l dJtJb~ tlYl'l'lfJ~'lfl'l~ bb ~~'J~~'tltl 'l'l tT'ItltJ 

~'l!u~cwcw 1Vi'fJ'I~fl~bn~~'d'l3-l b .yJ3-1 bb~'~ bb~~dJcwb~t~Yl'l'lfJ~'lfl'l~bfl~{Pl~ .yJ'l'Y'I b~1 ~~. b'Yl ~~fl~ 1 Ylru~fl~ru 
q 

~'l"ll'tl b~'W'tl 1~~'1~1'1fl1~'J~~ LcwVI'd.yj'tl "f11~btJ~~u b'Yl~u b'Y'I ~~cw~n~rcv'lflfl~'d~J1~'lbVI~'tl'l fl~'d~J1~1 

bb~'l bb~~fl~'d~tl1~1"ll1'd" 'IUU~~3-11lli~'litJ ct'o, o o o U1Yl 3-11tJ'I'I1'WU~fl1~fJ~1flTJbb~~fJ~~ ~ru~ 

~~{Plfl~~3-lfl1~bfl~{Pl~ b~'tltJ~~fl'fJUfl1~~"V1~ru1'tl'W~~'IutJ~~3-11rutJ~~~1U'IUU~~3-l1ru klct'ct"'G:> ~'tl 1u 
q 

/~~~~' ('t11"V1~~ ~~. bYl~ttfl~ bYltw~fl~ru) 

V!'d'Vlih 1~~'1fl1~'J~~ 



bb'U'U b~U'fl t~";j..!Jfl1'l~~fJ~t)J~~~(Plfl";j";ja-Jfl1•HfltHPl";i U'l~rc51U \met'~ 

Lvl'fl~'J!u~uu'VIu~~f.J'l..:JL~u'VIu~~ L3-hnu cro, o oo 'U1'VI 
q q q 

g,l 

bb~~fl~'Jtl1-Jl~'l~'l'J 

(fl'l~'l'fl'lfltl~) Comparison of Extracted Pectin from of Musa x paradisiaca 'Kiuai 

Namwa Luang, Musa x paradisiaca 'Kluai Namwa Daeng and 

Musa x paradisiaca 'Kluai Namwa Khao 

li,O Q QCV 

ro. ~UJ~~(Pl'lb~~..!J'l~'l~t.l 
cu 

~'f)~'JVl'ih L~'J'lfl'l'J (.n'l~'lLYitJ) 

(fl'l~'l'fl'lfltl~) Dr. Therdsak Thonnalak 

'JYJtJ'l0l'l~{P)"Juru~{P) (v:l~0l'l~{P)4) :1-l'Vl'lfJYitl'l~tl ~ba-JL~ 

'JYJtJ'l0l'l~{P)"J:!-l~'luru~{P) (~fl~{P)"J0l'l~{P)4):!-l'Vl'l'JYitJ'l~tJn~{P)"J0l'l~{P)4 

'JYJtJ'l0l'l~{P)"J~~Duru~{P)(v:l~~1u):!-l'Vl'l'JYitJ'l~tJ~n~{P)"J0l'l~{P)4 

{9]1 U Vlhl'lYI'l'lfJ~'lfl'l'J 

l YJ'J0f'tfvl~Yl'l'l'lU 
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(fl'l~'llYJtJ) ~'J. fl'lfJfW 'fl'l~01~~:!-l 

(fl'l~'l'fl'lfltl~) Dr. Pawinee Areesrisom 

'JYJtJ'l0l'l~{Pl"Jutw~{P) ( ~~~) :1-l'Vl'lrJYitJ'l~tJ ~~a-Jt~ 

'JYitJ'l0l'l~{P)"J:J..l~'luru~{P). (~~'JYitJ'l) :1-l~'l'JVJtJ'l~tJ ~~tJ" LVJ3-J 

'JYJtJ'l0l'l~{P)'J~~Duru~{P) ( ~.ntff~0l'l~{P)4) :1-l~'lfJYitl'l~tl ~~tl" L'Vla-J 

(fl'l'l:n'fl'lfltl~) Mr. Koblap Areesrisom 

'JYitJ'l0l'l~{P)'Ju ru~{P) ( n'l'J'Lh~:!-1") :1-l'Vl'lfJYitl'l~tl ~~a-J1~ 

'JYitJ'l0l'l~{Pl'J:J..l'Vl'luru~{P) ( 'tf" ~~~:1-lfl'l'J ~ n~ {P)'J) :1-l'Vl'lfJYitl'l~tl ~ba-JL~ 

rh~'l~fl~'l: u-r~t"!J'l~'l:JDUDJ~{P) (cW~U'lYI-r'Y'ltJ'lfl'J~UUYI) 



~'V11fJYlt11~~nl~L~ 

(P)1ll 'VlU--JYJ1--JfJOZf1fl1"J t!nfJOZf1fl1"J~fl'l:n 

cr:-. ~'l1:J.J~1~qJbb~~vl~1"ZJ'iNUqJ'Vf1vlVi1fl1'l1~~ 

fl~'JtJ ltlu 1~v.J'6H~"J'I:J~n~~~ V'l'11~'ch ~tlJ lthJ'flu(P]u~u1 "lJ'tl--J L~n ~1'Vlfuth~lYI~ 1 YJtJJu~flTJ 

'!J~n bb~~fl1"J'tt--J'tl'flflfl~'Jt1 ~'JtJ bozfunu fl~'JtJ~'ti--J'tl'flfl~1fl ~®fl~'JtJ 1 ~ bb~~fl~'JtJ'Vl'fl~ U'flfl~1flfl~'Jt1 (P]--J~ 

fl~1'1~1 bb~'JJu Luth~bYJ~ 1 YltJtJ--J~fl1"JU~flfl~'JtJOZf'W~~u~~JtJ bozfunu 1~ u.ri n~'Jt1J1~1 n~~JtJVlu n~'JtJ 
'1.1 

b~'IJ~'fl'W1--J btl'W~'W L~tlfl~'JtJJ'1~1~fl1"JU~flbtl'WflTJ~h L'Wth~bYI~btlU'ti'JU~1fl ~--J'tl1~1"JtlU~fl1~~L'W 
'1.1 '1.1 

Ylfl~U~L u'!J<J~bYI~ 1 YltJ ~~'WYI'Wfl1"JU~fl~1fl~1fl~'Jt1 b~"J~~n~OZi'W~~U6f 
q q '1.1 da J 

fl~'Jt1J1~1 (Kiuai Namwa) ~~'flfJYltJ1~1'tll?l4~1 Musa x paradisiaca 'Kiuai Namwa' ~~'fl~h!j 
n~'Jtl 1~ (b~tl--J L'Vl~ bb~~b~tl--J"J1tl) n~'JtJ\?11u!l'tl--J ('flu~"J10Zf'fnu) n~'Jtl~~~!l'tl--J (rcruYJu~) n~~JtJ!l'tl--J 

q q 

(o6tJf1~) rcr~'fl~L'W'tlfl~ Musa bb~~fl~~ Eumusa 
'1.1 '1.1 q q 

fl~'JtJJ'1~1~'6'h~ubVitJ~ (pseudostem) 'tl--J 1~ bfl'W {)(]. <t' b~l?l"J b~UvJ1U~'W~fl~1--JU"J~~1ru G) <t' 
'1.1 '1.1 

b~'W~lb~l?l"J fl1U'ch~u~1'W'W'flfl~~h~tJ'J!l'tlu ~tJ"J~~1b~fltJ'tltJ ~1'WL'W~b~tJ'J!l'tlu rhuLu~~'tl--J0i'tlU~1--J 

bbV'lU b~'Wfl~1--J LU~~ezf~~'El'fl'W rhuozf'tl~'flfl1~~"lJ'W LUU"J~(P]u"JtJ1~0i'tlU~1--JU'fl~ ~'J'W--J'tl~'WU~1tl~'W 
'1.1 '1.1 

ezf~~!l'tlu tJ~1tl~b'Vl~'fl--J fl~U"J'J~ b~tl'd (free tepa I) ~"ll1'1 L'tl ~"J'tltJ'VltJfl~tl~1tJ bV'l~'flVl'fltJ~--J bV'l~'fl'Vlrl--J~ 

mt-G)<t' 'Vlrj 'Vlrj'Vl~--J~ G) o-klo v.J~ v.J~L'Vlqjfl~1fl~'1t11~ n~1--J {)(]-cr:- b~u~h~l?l"J t11'1 G) G)-G){)(] b~u~h~l?l"J 

~b'Vl~tl~ rhuv.J~t11'1 bU~'flfl'Vl'W1 b~'tl'tlflbU~tJUbtlU~b'Vl~'tl--JtJuJ'1\?11~ bif'fl~"ll1'd "J'tl'V1'11'W ~bbfl'Wfl~1--J 
q 

paradisiaca 'Kiuai Namwa Luang') fl~'JtJJ1~1bb~--J (Musa x paradisiaca 'Kiuai Namwa Daeng') bb~~ 

fl~'JtJJ1~1"lJ1'1 (Musa x paradisiaca 'Kiuai Namwa Khao') 'tt~JuJ1~1~1 (Musa x paradisiaca 'Kiuai 

Namwa Dam') ~bd'fl"lJ1'd "J'tl'Vl'J1'W bU~'flfl~~'J--J~1bb~~bb\?lfl~1tJ--J1bU'W~'tl'W~ 'W'flfl~1fl'tltJ--J~J1~1~~u 

b~t1n~1 kl.<t' b~l?l"J b~t1n~1 J'1~10i'f:l~ bb~~fl~~JtJJ1~1b~t1'1 ~--Jb~'fl'tlfl~~~~b'Vl~'fl--JtJub~tJ'J J'1~1u'J~ 
q 

~~'W1 (bUqJ~~1~. kl<t'cr:'<t'; bUqJ~~1~bl~~rl~tJ1ru, kl<t'<t'cr:') 

n~~JtJJ'1~1~V'lrutJ"J~LtJOZf11b'fluntJ"J~'tl--J~ 'tl1~1"Jtt 1o61~YJn'tt~Ju 1~~1~~btlurhu 1u ~'tin v.J~ ~1 
q q 

~ubVitJ~ 1o6v11btlu'tl1'V11"J t11fn'!:J1 T "JV'l bV'l~'fl--J 1o6rntJ 1uthu 'Vl~'flv11btlu"lJ'tl--J b~u biu ih?hun~'Jtl uu 

n~ n~~JtJJ1~1'!J~n1~~'1 1u1utJ<J~bYJ~1YltJ fu'!J<J~YJ1unu~1n L'W'YJflj f11V'l '!J~n bU'Wfl1"J011~'1 1uLUf11V'l 

n~1--J f11 V'll 'Vlil'flu ~n~1n~rcr--J'VlrJ ~~'I:J ru T~n b~tl n~1n~'dt1~u-fi~ ~~!l'tl--J bd'tln~'JtJJ'1~1~ V'ltw0i1YJ1--J 
'1.1 q q q 

'fl1'Vl1"J~1fl Lo6ltl'W'fl1'Vl1"Jb~fl'El'flu futl<J~YI1U'tl~ vl1btl'W'tl1'V11"J'Vl'11'W bl~~'fl1'V11"JV'l1'1 1~'Vl~1tJOZf'W~ bozf'W 

blfl--J'Vltl'Jfl blfl--Jl~tl--JU~fl~'Jtl fl~'JtJYI'tl~ "lJ'W~fl~'Jtl fl~'Jtl\?11fl fl~'JtJQ1U bb~~fl~'dtlfl'd'W dJu~u 



'V'J'fl'C{'V'J'fl~'C{ Ql<t' ~~~fl~~ b'Vl~fl o.~ ~~~fl~~ 11~1~1-Jb'fl Ci'U::Ql IU '1~1~1-JUG) o.oei' ~~~fl~~ '1~1~1-JU 

kl o.okl ~~~fl~~ 1tJ'fl16J!tJ o.\:> ~~~fl~~ bb~~'1~1~tJ~ QlG) ~~~fl~~ ~'JtJ~'fl~Vl'JU~hi1VlUfl G)oo 

n~~ rcv~LVi'V'l~~~1tJ kl\:> nL~bby;j~'fl~ bby;j~b~~~ QlbrY ~~~fl~~ 'V'J'fl'C{'V'J'fl~'C{ ct'kl ~~~fl~~ b'Vl~fl G).o 

~~~fl~~ '1~1~1-Jb'fl kJU::Ql IU '1~1~1-JUG) o.oei' ~~~fl~~ '1~1~1-JUkl o.oQl ~~~fl~~ 1tJ'fl16J!tJ o.Ci' 

~~~fl~~ bb~~'1~1~tJ~ G)kJ ~~~fl~~ (~1ltJ~. kl<t'Ci'o) 

'C{'J'J'V'l y;]twYJ1'l~1~'fl'ln'~~h~ rJ1'lrcv1nLun~'JrJ'C{1~1'JtlL~vh~ b~'f)~ 1~ ~~~u~'C{1'Jt~·h~~~1tJ~~'f) 
q 

rJ1 bb YltJ'WtJ (tannin) i'J ~ ~fl~1'fl1fl1'JYT'fl~ b ~~ ~fl~ 1 bb~ ~ l tJ fl'J ~ b 'V'l1 ~'fl1Vl1'J ~'JtJ~ ~ 'C{fl ~ 1{1'J b 'V'l y;J ~tJ 
q 

(pectin) 1{1"Jllrcv~ TtJozh~ b~~tJ~~1ru'flrcvrcv1'J~ bb~~vh LVith~'flrcvrcv1'J~ 1~y;J~'fl'l~tJ ozf'J~ bDtJ~1'J~U1rJYT'fl'l 
q q 

bb~~~'dtJVl'JU~fl~'J~~'J'C{b~tJ bbtl~'fltJ ltJfl'J~Vl1~J1 bbn1 'Jy;J b~~r:1nu~11~ 1 "Jy;J 1~~~rcv1~ (1y;j"J'lfl1'JVltJ~fl 
'II 

~fl~b~~'J. kl<t'Ci'kJ) 

b'V'l~~tJ~1rcv1flfl1~1fl~fl~hrJ1 Braconnot Vl~1~{i'l ~'JU'J~'C{1tJVl~'fl~'J'Vh LVhb~'l (congeal or 

solidity) ltJYJ1~fl1"J0hrcv~'C{n~ b'Y'l y;J~tJrcv1flbU~'flfl ~~ 1ii~'J~t:}~~~ bb~~fl1fl bb'flU btl~ (Zareey et a/., 

klookl) bri'fl~rcv1n b'V'l~~tJbDtJ'C{1'JU'J~fl'flU 1 'V'l~b~'fl~~'V'lu ltJy;j~ 1~~~unu b6ff~~ 1~1{ bf1~b6£f~~ 1~1{ bb~~ 
'II 'II 

1n~ 1y;J 1 U'J~tJ~'fl~~t:(~ b 6ff~~y;j~ 1{1'JU'J~fl'flU b'Y'l y;J~tJ'Vh'Vlih~ b DtJ 1~'J~'C{~1~~'fl~ b6£f~~ bb ~~b DtJ'C{1'J~ 

'C{1y;)t!JltJU~b'JtwofftJ middle lamella (fl1'Y'l~ G)) ~~~b'Vlrl~'Jb6ff~~boih~'J~ntJ 1~~bQ'Y'l1~U~b'Jru~~btl'flb~'fl 

'fi'fltJhi~ bozftJ ~tJ'ti'fltJ lu bb~~~~ 1ii (Bemiller eta!., G)~~) 
q 

Plant Cell Wall 
Structure 

Pectin 

Cross-Linking 
Glycan 

Primary 
Cell 
wan 

fl'l'Wv\ G> 1{1'JU'J~fl'flUb'V'ly;]~tJltJU~b'JtwofftJ middle lamella ~'fl~~U~b6ff~~ 

~~1: Davidson (kloG)kJ) 

b'V'l~~tJbDtJ'C{1'J l 'V'l~ bb6ff~~11 'J~~'fl~ ~tJ'J~fl'flU kl ~'JtJ L'Vlqj1~ bbrl ~'JtJ~'fl'l homogalacturonan 

( G)-Ci') linked 6li'lbDtJn'J~fl1bb~~~ 1 "J'W~ b~'f)~(?}'flntJ~h~rl'tJn~ a-G), Ci'-glycosidic linkage bb~~n~~ b~Y1~ 



L'B'CH\Pl114' LL~~'C{'du rhamnogalactunan ( G)-kJ) repeating linked ~'l Ltlh!fl1"JL~'B~~'Bnh!411 "ll'B'lJ1\Pl1~ 

LL"J~ lhl~HL~~fl"J~fl1LL~y;J\Pll"JUy;J (Fishman eta!., kJoo\)) (fl1Y'l~ kJ) LY-Jy;J~h!~Lolflh!UfiiJfiiJUh!JurohLtlhl~'B'l 
~ q 

t.J1 L~1fiiJ1fl~1'lth~LYl0T Yl1 LVi LY'l y;j~hl~"J1y;)1~'l l~tJ"J1y;)1"lJ'B'l"lJ'B'l b'W y;J~h!bbth~hl~'l bb~ m, V:: o o- G) o, G)\) G) 
~ 

U1Yl~'Bnl~n~~ tunu bb'Vl~..:~1'\Plt~~u~ Y-J~\Pl bL~~bfl"J~"ll'B'l b Y-J y;)~h!~Loif (~'dun~ bb~~y;)rn~. kJct'Ci'V::) PoJ..:~ dJu 
q ~~ 

11tJ ~"J <J y;) ~ 1u ~u Ylu ~11 ~ tl "J ~ n 11 u n1 <J"ll u1 ~ b ~ n ~1~ Y-J ~ \Pl il rn ~ ~ ~ cP111~ ~ ~ n u ~uYl u ~L ozsilf 11 L Y-J y;) ~u tOJ 1 n 
q q ~ 'lJ q q 

Yi'B'l\Pl~1~ bb ~~111fiiJ btlhlfl1"Ju ~rru1'11n1~~1Vl~u ~~ ~'B'lfl1"JY-J~(Pl Y-1 ~\Plilru~ b ~11u~Tfl y;)'Btl1'l b~tl'd 
~ 

L ri'B'ltOJ1fl b'V'l y;) ~hl~~~1Vl't.htJYl1'lfl1"J ~1~ n1~ bLU'l"ll1tJtl~fl'Vl1fl~'B'lfl1"J;J'B L utl~~1rncW'BtJ 

H OH H OH 

0 0 

0 0-

H OH H OH 

I 

Vl~1: Zamora (kJoG)m) 

tl"J~bYl0T 1 Yltlrcr~ b tlutl"J~b Yl0Tbfl'l:l~"Jfl"J"J~"llhl1~ L VJqj bb~~ btlu~'C{-:j'E)'E)fl Y-J~~ilrn~Yl1'lfl1"Jbfl'l:l\Pl"J 

~1n ~1tl fl1"JVl1 u hl'dYl1'lfl1"J~n ~ b y.J y;) ~hlb 'B'lfl1tl L uu"J~ LY10T ~') tJ n1"J Lozs"lJ 'B'l b Vl~'Bvl'lYl1'l fl1"J b fl'l:J (Pl"J~'~ 

b tluuu'dYl1'l'Vlrl'l~trn1Jrcr~Vl~1~ y;)fl.j~~u LtiiJt.J1~1~fl'l:J1fl1"J~n~ b y.J y;j~hl b ~u fl1"J~n~ b'V'l y;j~h!fiiJ1fl b u~11n 

vJ~'l (~~~tJ bb~~y;Jru~. kJct'Ci'V::) Ltl~'Bfl~~~~fl'B ("lltiiJ"J~fl~ LL~~~hl~. kJct'Ci'G)) Ltl~'Bflbb~~fl1flY-l~~~ ("lf'd 

un~ bb~~y;)rn~. kJ ct'Ci'v::) btlu~u ~'~db ~11~~n1"Jt.J1 b~1 b'V'l y;j~hlfiiJ1fl~1'~tl"J~bYl0T t~~hl'BflfiiJ1flfiiJ~~')~~~ 

tJ~~1lli"lJ'B'lb~~ bb~'d 111fiiJYl1 LVi1~LY'l y;j~hl~~"J1y;)1flflfl~1 LY'l y;j~h!~~~1Vl1-h~Yl1'lfl1"J~1 ~1~1"Jfly,J~(Pl Lolf 
~ 

L'B'l bb~~'B1fiiJ LtlhlLLhl'dYl1'l L hlfl1"J~')~~ ~tl~~1llifl1"J LOZS~1"J Ly;j~L hlfl1"J Y-1~~ b'V'l y;)~hlb ~'Bfl1"J ~1tflfl~')~ 

rr~~ b Vl ~'E) LOZSY11'l fl1"J b fl'l:l (Pl <j'C{')h!Vlrl'l t1u1~ ~ 1fiiJ1 fl fl1"J Lb tl "J"Jtl Y-1 ~ Y-1 ~ ~Yl1'l fl1"J b fl'l:J (Pl"JfiiJ1flYl~ 
q ~ 

b0T"J'l:l~tlfiiJ fl~')~ btlh!Yl~~tJ~Vlrl'l~~ y;)')1~~1~f) IYJ1'l b0T"J'l:l~tlfiiJ L hlU"J~bYl0T 1 Yl~ ~fl1"JU~flfl~')~Vl~1~~t'J~ 
~ Ol;j ~ ~ 

1~~1tiiJ~Ltlh!fl~'d~ 1ad fl~'d~Vl'B~ fl~'d~J1~1 ~'lfl~'d~J1~1Jh!Ltlh!fl~'d~~tl~n1~ttY'dYlflfl1y;)"lJ'B'lU"J~LYl0T 
~ q 

1 Yl~ bb~~~Vl~1fl'Vl~1~~hlTI bb\Plfl~1'ltlhl1tllhlbb~~~~hl~U~fl ~fl1"J~1Vl1-h~fl~')~J1~1~'l Lhl"JUY-l~Y-1~~ 
q ~ ~ 

~~ bb~~Y-1~\Plilru~ bbU"J"JUVl~1fl~U~ fl1"JbbU"J"JU Y-1~ Y-J~(Plfl~')~Ju'Yl1 LVi b n~rr~~ b Vl~'B Lolf~~1 ~f) 1tl ~'E) ~ ~ q Ol;j 

btl~'BflY-1~ ~'lfl1"J~fl'l:l1bbhl'dYl1'lfl1"J Lozstl"J~ ltJ"lfUfiiJ1fl btl~'Bflfl~')tJJ1~1 t~tJfl1"Jt.J1 L'B1~1~n ~ b'V'l y;j~hl ~'~ 

LUhlfl1"J~~"ll'B'l b~~ 1~1flni'B..:~Yl1'l'Vlrl'~ u11 flfiiJ1fldlb~'dfl1"J~fl'l:l1fl1"J~n ~ b y.J y;) ~hlfiiJ1fl bd11 Y-J~fl~'dtln b uu 

fl1"Jb~~~~cP11 LVinuY-J~Y-J~(Plfl~')tJJ1~1 Lui'd'l~~"J1y;)1(Plfl~11~!fln~'d~biunu 
~ 



'll 'll 'll 'll 

~r~nrJ-Jn'l'H tJ~~u bYi~u b 'V'J ~~h-A'tHl~IQJ'lnn~'J~th~'l b'VI~!l'l n~'J~cW'l~'l bb~'l bb~~n~'J~cW'l~T'll'l'J ~" 

b tlJ-Jf1TJ~f1't:n b ~!l'VI'l~il~"ll!l'lf1~'J~J'l~'l~ b 'VI:l-l'l~'tf'l'V!-rutl'l:l-l'l'cHl ~ b 'V'J ~~J-J ~'ldb~!l'ci'l b~~:l-l L Vi bfl ~n'li 

V-J~{P] b'V'J ~~J-J 1~ b!l'lfl'l~ 1 J-JtJi~b'VlA bb~~'ci" b~~:l-l 1 VitJ~nn~'J~J1~1 b~!lfl'l~'fl{Pl~'l'VIni<J:l-l{P)!J 1u 
~ q 

'll 

bb~'l bb~~n~'J~cW'l~'l"ll'l'J 

ct'.\~ b~!l~f1'1~'ltJ~:l-l'lruu~~~rnfl'l'V'J"ll!l'l b'V'J ~~J-J~~n~ l~IQJ'ln bU~!ln u~~bd!l V-J~"ll!l'lf1~'J~J1~1~ 
q 
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