
(Preparation of samples) 

n11Lil'im.Ja'11i1Elti1~LU\1.~1\I.~~El~LiL1~1LL~::~n13Ji1\1.1tu"llEl~mL~11::~Lil£.1 
... 'II 

~El~~m~n1nm1~t'ln~El~LL~::L~3J1::a'3JTl'Ui1Elti1~LL~~::"lfUil~~ij3J1n3J1£.1~~1£.11ULL'l.J1J tl1 
'II 'II 

n11L i!'i£.111 i1 El ti1~ '2Jrm~ El~ LL~:: '2.1 ii~1111 LLli\l.thihi1 L ~Lfli1~113J L i£.1~1 £.1 ~ Eln11i L ~11::"' 
'II 

';l!il2.i~~3J1£J"l1El~n11Li11£Jlli1Elti1~~Eln11~a'3JL~L'1i1n\1.111n~a-ilthWl'l.Ji1Elti1~~ 
1 1 1 

ij1.fi3J1tu.111n YW1t1111113Ja'11i1ElU1~L~LU\I.Lifm~£J1rl\m~::~Gl"ll\1.1Gl"llEl~~1Elti1~ a-11 

i1Elti1~~LU\I.L dm~ £.11Tl\l.~ El~Yh L ~"ll\1. 1GlL~n~~L ~El~113JL ~3J1::a'3J L ll.n111L~11::"' L "lill.n11 

El'l.JLL~~t ll.~m.J~lli'Elli.L vlm::L~£JJ1ElEln';l1ni1Elti1~ ~'1El l"li1n1::L ~" Lii£Jn11 lyophilize L ~El 
'II 

i'n~1 a-1111::"11 El~ a-11m~11 1. ~ ~~ L~ll 'li Li£.1~1 m\ Elll.n111 L~11::"' 
.., .... I .. :' !'I .., .o.r ,=-1 A ~ .. • I I 

vacuum oven t'l1a'11Gl1 El £.11~3J\1.1Gl1~3J1n Lu\I.Gl\1. uty~1'Y1Lnil"ll\1.3J~~1 £.1u1::n11L "lf\l.n11 

ini1 El ti1~~ Lilll.i1LL 'Yl\l."llEl~i1 El ti1~,)1\l. 1\1.111nlii' El~fl1 El ti1~a-~1La-11 m ~ El Lull.i1 LL 'Yl\1."11 El~ 
i1E1 ti1.:J.:ill. 1. ~ nJ ~1Em11Lu~ tJ\I.LLtl~~La\1. L'llaJ"llm::1 L~11:\( a'11tn~1,. nTrtl,.utiEl\1."11 El~ ... 

.. .J L ., ..l .,. .J !'I ~ "" .. ... L .i ., "" .- ..l 
'r'l~m~ tJ~m,. "lfL~1El~3J El'YlLu\1. ~~~::"lf\l.i~Lil £11 nu ~~::'Yl!il El~n111L~11::~ a'11El1~11'Yl 

LU~tl\I.LLU~~L~1L "lill.m111t"U. fatty acid, chlorophyll, vitamin ~1~ ')L i'iEl~';l1nLLa'~~'1El~113J 
i'm.~ n11iL~11::"'u1~~f~ El1';l 1. ii1 El ti1~a'i1~'1t~i1El ti1~ LL~~ L -rill. m1i L~11::\(t.Ji"mm 
'~ Llil'lL';l\1. Ltl1 LL~t11n111L~11::"'~h~1111.:!\l. Lna mL it ll.i1 t1 ti1~ El1~1,.~11El'l.J i1 t1 ti1~';}\l. 
LL~~ "ll\1.1Gli1ElU1~nii~113JGh~ru~e:Jn111L~11:\( L"lill.n111L~11:\(tfi3J1tu.ltl1~\l. ~113J.:a\l. .. 

Alt. I A ~ IIJ I 4111 

LL~:: Ln~EILL1 "ll\l.!ilEI~nEI\I.n111L~11::'r'l~11~!il"ll\1.1!il"llEI~a'11!il1fl£.11~iii~L~~fl 20 mesh 

a1~n111L~·n::"'m1.nm,"l.I2Jll. mnu,l!Lil11il~11L~"ll\1.11ili1Elti1~L'VIaEIU1::mm 40 mesh 

(Pomeranz et al., 1994) tl1a'11i1t~ti1.:J~11111t'l~!il"ll\1.11ili1Elti1.:Jiil~';l::fl1L~n111L~11::l{ 
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Q.- ""' ... .o:t Q.l I 
'Mft nn1~LtJ £h1fi'Witlih1fl1~Lfi'UiaJGI1 £l !.11\1 

1. nTnh~'Ulth..1LiLLi..1 (Drying sample) -;J::9ii1..1'YhLiR179i'1i1~1..1LLi'l1riEl'ULi 

~1fh~::~1 mni'~ L 't'l71:fh~::~1EJL1iR1~17tl~1UL "li1 'ttll Ui11~17~:fuLL~::n17~n~-;J::L1i~ 
1h:i.,nn1't'~ 

' .... f 0 .... I .. .., .... 0 

2. n17~~1l\41~1lil..1R17~1illl1..1 (Particle s1ze reduction) R17~1illi1..1.,LL~..1~il..1.,1 

L i1JU1~ L~n~..1 L rJiJ L i ~~1 L~~il L Un17~rl~LL~::L ~~~\4~11Ji1..1~1 il ~1..1~-;J::i~~~rllJR17~::~1ll 
n171J~~1 i1 ~1..1tl17fi1L \4~1111::~ L~UL rJiliJ il..1rl\4n17L~ liULLU ~..1tl tlU11't'l1J il..1 ~1 a ~1..1 

~ 

3. n17~illl~~1ll~1lln7~ (Acid hydrolysis) R179i'1il~1..1';l::~il..1~tl7::nau~'Jfu'liau 
t11 '1.11 ~il liL iLLEJn';J1 nnu-;J::Yi1'l ii1Yi1~:~1 m "li1 '1.1i£i.., ~..,tfu~..1t117L in1~ ~a liL iLLEJn-;J1nnu 

L'li\4 lipoprotein, glycolipids LUU~\4 

4. n17L~iln~1fi1~::~1ll (Solvent selection) .,1..,.,fi~Di1Yi1~::~1ll~~9i'i1..1R1~17tl 
... .I ... ... II" 'II ... ... tl "" ''l tl... .._ 

~n~R17a1~17.,~a..1n171Ltl71::~ailn~1 ~~~~~LLEJn-;J1nR17L';la \4a\4') LL~ U.,1..1 {JlJ~ 

"' .~ .¥ "' ::; "' r .,. !"I ,.. o .,j.., ::; .., "' ... "' o 
~1TI1~::~1EJ11UnU1111lil..1 R17~1 il ll1..1 (polarity) tl1LuU~1 il ll1..1., ~111~il..1tln ~n~~1ll~1.,1 

'II 
...~ ... ::: ' •'I .... 0 ...~ ... ::: ' 

~::~1ll.,~111 L "11'\4 glycolipids, phospholipids -;J::~::~1ll ~ ~ \4~1.,1~::~1 EJ.,~111L "li'U 

LLil~nillfil~ ~1nn11~::~1EJLU Hexane LL~tl1Lilun~~~lliihT1L'liu triaylglycerols -;J::~:~1ll 
~ 

lui1Yi1~::~1EJ~lliil.ff1 ~..,tfum7~n~R17a1~17aiJn-;J1n~17~1a~1..1a1-;J~a..,'l'li~1fi1 
~::~1ll~ ~1 EJ"li'U~ ~ il..1 LmliU L fl EJU ~Trh ~::~1ll LL~ ~::"li'U~';l\4 't'llJ ~1YJ1~::~1ll~ L ~~1::~~~..1';1:: 
fi1'lim71Lt171::~tln~il.., 

'II 

1. Distillation methods 

1ndm~lltl11~L~Lmllu1lil..1il'l1~tl7::nau~1.., 'J lu~~c;ui'ru.'t'iil1~17 L'liun~"Ua1~17 
~..17:mliL~nR1m7tl~n~~1li~1Yi1~::~1ll~~1ll"li'U~ L'liu methylene chloride (dichloro 

' ... •'II ' ~ methane), hexane, ether, methanol LL~:: ethanol ~7ilR17il1~17., L117::L~ll nR1~17tl 

L~Eln~1th~::~1li~L~m::~~ L'liu~n~~1mi'1n&uu'i~.,i~'ia normal saline (J1m~a) LU'U 
~ 

2. Solvent Extraction 

t~mLEJn~n~9i1EJ~1a::~1EJL~~~1EJ"ll'u~...f..,"l!'u~ii.ff1LL~::lliiii1 L"liu chloroform, 

!"I "" dichloro methane, methanol, hexane LL~: ether Lu'U~U 

R17il1~17tl7::L11.,n~u2Jn~::~1liL U~1fi1~::~1llaU .,7r5 il1~17tl7::L11.,~L1i ii't 1lllU 
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tl "' ' ..1 !'I ' ..1 ~ :' .d .... 1 "" • • .. ~ "' 
1::nEJU~1tla'1U'YILu\l.W17EI1~11LL~::~nu 'Y1~::~1 tJ m U1 'll\la'n~ ~ tl~1'Yl1~::~1 tJ El\l. 'Yl1tl L~ 

ti1::L11'YIL~~EI\I~liL"liU l1u, J1~~l~. J1~n"lfil~~1\l ') a'11111t1L-ii1Yh~::~1tla'rl~l~~~1tl 

. .,..... ......r ... 
Solvent Extraction Ln.N c;lOO'Mi't1Uth::Ln't19h1'lUiil 

2.1 Batch Extraction 1nifLiJum7~a'11a'17~1EJr.i1\lnui1Yh~::~1tJ~L ~111::a-11LU 
111"11\l.::~'lia-n~ L"liu separatory funnel Lrlm"lltiT;J::~h'l~Ln~n17LLun~1"lltl\1~1'r'h~::~1tJ 
U~::.ffu J1 Lrl £lLLtJnnu"Ji~ L ';JUntf \l,fU J 1 ltJ 1 L ~11::~ ~1111 L "Jili"JiU"ll El\1 W11EI1V\11 L u'1fu~1'Yh 

1 ...... u·· .... .~ ..... ~ 
~::~1t1 ~ tJ7::m tl~1 tl~11117EIU 7::a'l'llf111Vi"ll El\ln11Rn~"l!Unu~1 a-11~ ~ tJ (K, equilibrium 

partition coefficient ) ;A\1 K = Csolvent I Caqueous Lda Csolvent LL~:: Caqueous ~EI~h~1111 
L"lill"liU"liEI\Il"lJ3TU L u.ffu J'1 LL~::'1fu~1ih~::~1 tJ tl1~1 K a' \I LLa'~\111n1'la'rl~W11ii 

'II 

lh::i'Yln111Vi a-" 
'II 

nT~A1Wl"% Lipid= 100 { M npld/M sample 

.. &f ~ • .¥ o ..,. .., ,._._r,. a ...., A .::~~ 
uru~1'YILn~"ll\l.W1WlUn11Rn~11f\l.~EI m1Ln~ emulsion "lltu.::m,-a-n~ 'll\111 w . 

inLLnL"ll1~tJnTl~ULLtJn 'luL~~ti\ILLE.JmVIiEJ\ILL7.:JR\I nTn~lla'17~::~1mn~a m1n1u 
'II 

a-11~::~1 EJEl ti1\li1 ') LL~::n11tli'u a'1111::~112JLUUn1~~1\l"ll El\1 a-11~::~1 EJ 

2.2 Continous Liquid/liquid Extraction n11a'rl~a'11i1mh\1~1EJ~1'Yh~::~1EJ 

~u 'Yl~rfa ti1\l~ m Ua" ;A" a'17El1~1,.~1..1 ')~~ El\lm'li L~71::~';1::~::~1 EJ a til u'1fui1Yh~::~1 EJ 
'II 

Ld EI~El..1n11\t1 ltJi L~11::~~1 m~~El\lii El"lfU~~1\I ') n\t1 ltJ,-::L ~ EJ.r1'rh~::~1 EJEl tln';JULflElU 

~ll~ L U 1ama'L~ EJ1tlUnL ~2J~112JL "JilJ"JiU"ll El\1 a'11.r'Hl rl1\1~1 EJ 

2.3 Semi-Continuous Solvent Extractions indLiJu in~ L ~llti7::~'Yln111Vi"ll El\1 

m7a-n~R11El1~11';11n~1ati1.:JEl1~1,.~~a\ln171Lm1::~ L"liuin Soxhlet method t11Hin 

Soxhlet ~El\IL~~E.Jl1Ln7i1 ar.i1\IL ~LL~\1 'lLiLn7~1Elti1\IL U111"nu~'l-ia-n~ LL~:: 'lLiiTrh~::~1EJ 
LL~:: L ~~112Ji'EIUL ~ElL ~2JU1::~'Yln111Vin11a'tl" LrlEln11'a'rl~ La'~';) L \4111"11\l.::L VI~ Ela'11'El1~11~ 
t1na-n~a an111 LL~::ii~1·rh~::~1 EJ 1::L ~ E.JiTrh~::fl1 EJ a an lu -i"ti'1~un a-17m~1,.~ a-n~ l~ 
~ 

% Lipid = 100 { M lipid I M sample } 

FDT 2301 (FT 331) 63 



2.4 Supercritical Fluid Extraction (SFE) 1~ulin1'1S"ll'~~•h'l1 ') hm178rl~W17 

~1mh'11 carbondioxide, nitrous oxide, tetrahydrofuran, alcohols, ammonia, ethyl acetate 

A o; t ~~~~ .. I """'"" ... A J ..... ..&&J... l: 'il LtJ~~~ GlfJflfl1'if!f\UiHJI1\I ') f1 L2fCJiiHJ&I~11liU1i'Jflfill,fl 16" l!f&11CJI\ILLG'I ~.A.1800 
...... ~ • .... .... ..1 • .. .r. Ill .; 'I toll ... ""' : 

11l"~Lil~11l"n178n~817l171~L71LLa::3JW17U~LilEI~~El£Jl18~ L"li'Eltu.~113JLLa::fl113J~~~1 
~ ~ ~ 

...... .r ... ... I ...~.., I Oi ... .... ... 0 

11l"~L ~3J1::83JnUW17~1 El £11'11l1 L3Jfl~Lfl £1 '1S'I1~::8nJL8£1~1l11 
~ ~ ~ 

flt~~,i\,,iJtJ,-::il1nn1~8'11 
~ 

" ..I • .. ... .(, " 
a::a1 £J~El £Jl18~ LL~71fl1"l.l El'11n1'1SUlHl11l"flEIU"l.l1'11 H'l1 

~ ~ ~ 

.. .., .. ... ... ..I •'I ... .., • 
Supercritical fluid ~7El"l.ltl'l1 L~aL~UEI1nt']~ ~3J1£Jrt'I1W17l1El£J L ~H1111::'1S'I1 L3JW13J17rt 

~ 

,)1LLUnl~··hLiJUn1'1S~~El"l.JEI'I1L~a1~'11W13J17rtElnU1£Jl~~1nL~Hl~El::LLn73J"l.JEI'11fl113J~ULLa:: 
Eltu.~11ii (Pressure-Temperature phase diagram) "l.JEI'I1W17Ui"8l111.~ ') (Reverchon et al., 
~ ~ ~ 

1995) "l.JEI'I1l ~aL ~il.EJ1nq~ilfltu.H3JUll11'11Lfliln1£J111~ (physiochemical properties) EJci 
~ 'II 

7::Wl1'11n1'1SnU"l.l El'11L ~ a1 fl113J~U1 LL '\.l. U"l.JEI'I1"l.l El'11 l ~a L ~UElinq~iJfi1LnaLfi £1'11rlU"l.l El'11L ~ a1 

L~El1l13J1L iL1ju~1n1a::a1 r.J L3J Lana"l.l El'I1W17~~ tl'11n17~::nnaEJ1l7EIU~1 r.J L3JLana"l.lEJ'I1l ~a 
, 'II ~ 

L~UElinq~Ln~D~7Mtl1flU (interaction) n1L~~~'I1'111U~~tl LEIUl11atl (enthalpy) a~a'I1Ln~ 
.., .... ..r 'I .... ... .., .. .. ..... .. 

n17a::a1r.J L~~"l.JU L~"l.ltu.::L~r.J1nU"l.JEI'I1 L~aL~UEI1nt']~[J'113Jfl113J~U~ (viscosity) LLa::n17 

LL ~in1::~1 £1 (diffusivity) LmtLfi r.J'11rl1Jn1'1S'ti1L ~ H13J17rtLL l17nL "1i1 ltJ1. ~ 1fl7'11Hi'1'11"l.JEI'I1~1rtn 
'II 

.., .... . - . .r.. .. 0 .., .. 

a::a1r.J L~~mnn11"l.JEI'11L~a1 (Rivi et al,1986) fltu.H3JU~L~a1~~'11~[J3JU1"l.ltl'l1 L~aL~'\.l.El 
~ 

1nq~3J1 'l iL1ju~1n1a::a1 r.J L il.t~'l1~1nil"li EJ~n11~1n1a::a1 u~ EJ tl'l '\.l.8rt1'\.l.::"l.l EJ'I1L ~ a1~E1 e)~,-, 
~ 

n17thml13J1a (mass transfer) L11nl1LLa::i'ifl113JH13J17tlLUn17 n1a::a1ul~ilni1 ~1n 

n17fln1y1Lmr.JULfir.JUn17Hrl~7::~11'11fl1fUEI~l~EJElnl'JS~~LUU"l.lEI'11L~a1nmfuEJ~EIElnl'JS~ 
"li'~~L~i'i.Elinq~ ~::l~D'~71n17Hn~H'I1n11tJ7::3J1tu. 2.5 Lrh (Mayer, 1993) 

'II 

Solvent Selection 

1. Lfl~El'11~3JLLElanmm~ U£J3JHn~~1£JH17a::a1£J~Ul1~rJ~la.iii.ff1 (nonplar 

solvent) 

~~El Freon 12 
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"" I ... 

n111J~ Gl1 £UJ1\I £l1l'I11LL l'l\1 

n1LUl4tfi2J1tu.\.tm..tLn2J11tlLi'tni~u~1~~::La£J~ n1~1u1u2.11nifu~11Li hammer 

mills LL~::~hun1'liEluL~"llu1~L~n~~ lJ1~~f~~El~Lff~1Elci1~1u1tlElU~112J.fuL~ElL~LL~~ 

OJ; 

n11tJ~i1£JU1\I£l1M111i" 
._,I .. .k " ~~~~~d ... A 

~1 El £J1~ El1~11~:: ~ru L ~£J~112J"lfU~1n ~112J'lElU "ll El~ L~'lfl~2J El LL~::Ln'lL ~2JlJ1~"lfU~ 
'II .. 

n1i1 ElU1~~ElU"li1~LLii~lil::Ln~n11tluLtl ElU~1n 1~~:: 1 UL~~El~U~ inLLnL"lln1L unnll.~~:: 
lL~'l1::,Jtfi2J1 tu.1~~:: 1 UEl1~11~11 1 "Jl'L~~El'IU~~Yh~1nLLfl1~7miJl'l1ii~ tl1~~n L~ £J~ L~~El~ 
~Yi1~1n 1~~:'1i'~~11 1 "Jl'L~~El~~Yi1~1n 1~~::~u~:-ni1.~nu~~:iL~11::,J m'lL~"i£J2J 
i1Elci1-3~~~112J.fu1~m~2J~ui~Ltlu:B'u&J L"liu~n~~~1m.J~,~~~ n1~El-3m1:B'uL~n 

.. '1..... .4 ....... tl ' .. ~..r 
~::LEl£J~~11~"lfL~'lEl-3 blender uUIJl-32JLL'l'IL~1£J~ 1:111tu. 2,500 1ElU~ElU1fl fi-3U blender 'll Ln 2J1'ltl .r~ i 1 El ti1.:~~~ E1u"li1 ~~ u 1 LLiii ~ El-31::1~~112Ji'Elu~1n L ~~El~~::·rh ~1 m5u 'sn111 u 

~n~~'~ 

..... .I A.:"!.... .. "" 
~1W'lfL~'lEl~ chilled ball mills IJl~uu.:~num'l~ruL~£J~11El1~1'lVI1un11 

'II .. 

Lti~£JULLtl~~fi1~L~ij\um~11 L"liutll)mm maillard reaction ~~Ln~lil1ntlllffi£J1"llu'l 
J'1m~LL~::n1~u::ii1 u~utu.~nii~u'l tl1Ln'li1uci1~~"1JU1~ 1~nl~T'I1i centrifugal mill 

• 'II .. 

') 'J; 5t "' tf .. I ') .. ... I 

fl1'i L"1fLD\U'1UJLLilt6'11'iL~UJ'1f1 U L~fl1'iLG'I'iUaJifi1DU111 

n11L<il"i£J2Ji1 El ci1.:1 rl1~11Ln2J1'ltl 1 idju 'IJllfLL~::~1L~ij"li1 £J ci rl £J"llU1<ilL ~L~n~-1 

Lrlu~::<il1nliiEln1'llL~'l1:'\{ L"liu cellulases 'litiu£JYfln~m.J~'~ ff1u proteases LL~: 
carbohydrases 'litiu£JEl1~11~~"llU1<ilL~qj amyloglucosidase liciumLiJ-3 L5u,snli'~h1u 

Li~'V'l1m"lJ£fL"liu m1LiL~U,'lfli' protease i12JrllJL~U,'lfli' lipase 'lun11tiumttut1~1. '"ll'ri 

~1\l.1U2J1n~u Streptomyces griseus tn'VI'llJ lipase ~2J11"tl~~~"'ln Candida 
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cylindraceae ~-\lilth::ir~nrnYi'lunTniEm~mn «Tnflil'ii1-\l ') L'1iu Dimethylformamide, 

urea, pyridine, phenol, dimethylsulfoxide LL~:: synthetic detergents 

nTUJ'U Er"t.lijn;U1tlil" L~'l-L ltUif (Enzyme Inactivation) 

'\tni Lfl1"1::\{9i El-\IYitJU q.j'V\1 L ~ tl1 nu1.J!jfi7 tl1"ll El-\1 L~U L'lfli"ll tu::i Lfl1"1::"' El1'V111" 

L rtEJ-\1~1nL~U LSU2.i'iJft111Ja'11JTHl L Un11"£lEJ tla'~1tJEl1'V\11"1J1n ti1L ilum1"iLfl1"1::\{ a'11"El1'V111" 

~1 'JLU L'1i1.4 Ln~md mi1ulnL~,.~ 1.1'1111mlul~1L~u lli-4i1Lilu.iEJ-\I£Ju!T.,u!)mmL~'1.4LSU1i 
'l \l, i1EJ £11., m'V\1,. LL'iiti1iLf1,.1::'-"m111m J1~1~ l"ll31'1.4~«,.:: .r EJ-\I£Ju Ef.,u!)ffimL~\4 lsu2! 

ii~::,f uth~l.i~::~1ni1fl1111 L ilu~7., ti1i Lfl1"1::\{1 a-~«~ 9i EJ-\1 £Ju Ef., L~u L'lT1iL ~ EJ 'l ~ EJ1'VI11"El £l 
~ ~ 

L \l.a'l11YiL~ 11 

MftnLnm't11,..nTnian1-A'i1tha::a1u 

1. Ltlui1ih~::~1tJ~a'1m1"Cl~::~1tJ«11"~9i'EJ-\Im1"l~mn~a-~LLR::~::~1tJ«11" 
~ 

~lli~EJ-\In1,-l~ll'Elt~~«~ 
~ 

2. i1'rh~::~1tl~El-\IL3.iLiiU~1Y (non-toxic) LL~::l1l~~l'V'l (nonflammable) 

3. ~EJlL3.i1"::L'VItJ~1tJ'V11EJmmnulu ft11"ii boiling point ~1 
4. ~El\IL1hhunmmnuLl1,.i1EJti1\I~~El·mTl«n~ 
5. 1"1ml1l«\1Lnulu 

~ 

.... .I ..,..... ... I ... .I .. .. 
IJI1 LhJ'1''YIIJ ilflf:i'WiiGiil n11'ftnGI (u1"::L 'YI El\lfl1" ., 2543) 

.... ..~..J .... .... .. .. ~ 
1. ~1n1~::~1t1 (solvent) fl11"11"ll1'YIL'V1111::a-11ntJ~1Cln~::~1tJ LL~::11fl1111'VIU~~1 

~ 

A ..., 0 • A tk 0 'l""&,.oo .... .r 
2. El tli.'V\1111"!1 El\1~1'YI1~::R1 tJ LlJEl Eltli.'V1111J a'\l"lJU~::YI1 'VI El~1"1n11"Hn~H-\I"lJU 

~ ~ ~ ~ ~ ~ 

.. .I ... .r ' ... I .I' 
L \l.El\1~1n u1"::H'YI1i111'Ym11"LL vnn1::~1 mJfl1111n"llu 
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