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~ i""1 i'04I"lt:~ ~ Cfi{(ffif. ~

13,B"T:q1TIn:~H cntc11(f. 111C:<rT-;n
W+JlICl~ c€t >rWT~ 3"l1q0!JICfl,g:q

~. cn11JTcn~ ~ % q6IU~I(1

fcHICflI(UI itc3 ~ ~~. ~

~"ill B"a.1b;;:r ~ 31TfUrWI 1R

~Cf1TlfCR(ffif. 1lUT~~~

B"a.1T1:5tifICfl,g~. WTWH~~I'Cils

~U~ltila"11ft ~ sTc3~ ~ 1%1

f3cnTuftB"a.1~ -m-rrn. 31W iRtt 1ft

1lUTsTc3~~. lTffi%~ ~

~c€t~~~~'t.~

cn1ttm sTc3 31dcR ~ WcNu)
"ltii301 31Bm.

cnm cnm 1ft ~ 3«1Cflld1~ Tffift

ffir ~ ~. cnm eft 3«1CflI(11~

m~WRml.~~~~

~~, ~ llBTcnc:a c€t cnm
"\" . c3 n" " .3"f1C6@1'041 ~lciGlt! Jj~kll~ ~

eft~~~. 0

~ (fi:q ~ 1ft ~ ~'<fT
BirTit. ito6T ~ liWn ~ ¥T

CflI~(1I(1,WI 31nttm~mCWl

31l%WT'Cl1~~. ~ ~

~;ftc ~ 31T%c€t ~ % lTUr~~

JOj6*"l1~~. Jj'l!'!I(1"I~~ m~
~, ~~-;rcfR~31~
~ ~ k161~~1 -m-rrn. 3~16(UII~

- ~fu;m,~~ ~(f{



0TI ~'m(f itum ~ ~. ~
~ if ~ fucndT -mmr.

Cfi'aT Cfi'aT r<:rT::rTfCfCf::q CfiT~

il'1~O'QI:q1 m ~. ~ Cfilfi

, Gf1001 I-'Q I ~~1T'fUT Gf1~ Bm
fl:rom. ~lJ\ill Cfifc«n flTi::r1 ~CfiCfCf

3H"i(jH If!~ lft 31flT~nl~ CRif. fu;r
~::r 31!fUr ~"Sffi1 ~~::r:q eft ~::r:

Q:cf;1'Q01.:mfUT l=i5011'Q013(tili5l~ (j<:ff{

~. ~~::rcfR~ ~ICfi(jI(j.

~lft~f.rtm~ ~ird1
"mit l1TD."

~:mm~
~~~U1,~~

~ ~ICfiqO'QI:q1 til(j("QI~ ~.

~ : cfturr fcl \ill \{ {Cfl{

-gUt. q l:q '11;:ft 31fCIS, til ~ 1N1CfiCfiTlTI(j"

U1. ~i5J{I~lill%{ 3HCfi~ ql«1O'QIS~

~~~.

. /

~;~~-~A~~~\:;;/~'.
..' 114¥ff~//1j.ii"",;;'.1~\i';7~t.....,

, """."..".:j.':': ••l:t~l~~'>
'~~,;.~f,/ "

..:~:;:::..~
.- ....

'~t/'" .' ,~j l',:,\,:;.;".,.",a~" '.,:t',

'.t " kilri{lt%~(l (f'~S/':

n...

,(""'" ',.,"),.~.i;'~"':~'''''''... ~<i .,.rr.r'~::'<CIT7\},~ !;\r~~Jp
"} f ,';r\ I' ~'~d'l':~l'"t\, r ,: 'I, .~, <011'"
i I I'll /~f' r~nl
if Ii ;1.:jf.~';.(I ./1
r ' ,
{" ~



\J1~II Jl C1 mrffi ~ qaft
Cf'1~I;jjq03 Blq:S°1l(1 Bee Hummingbird

(-3n'm{ : ~ ftf::il!ll RnCfl)



)

~ 1fldTilIT ~Ti1cPTi1 trQTilia Sllat Irfl(1 mrrftaf marnt Jftaar ~
CTCI5"rf, C"llII'Pll ~ "lIT ~Ti1cPTi1 ~ a rl51Sll at 3ntrc=m 311J1&!Oi IC1m-
~ 3nuTUTTl~. "lIT 3mrmtft fcrmai" 3~"2lC1i1 ~Cf50111C1-

a IiiOlll C1mrrn. tJUTmill ~ a rl51Sll at ~ ~ ani ~rmr a:ntt. lPfl
~c/fq121:\013mruT rmm m ~ 3ITC1'T ~. "lIT ~JrfCfiTi1

~ 3lTUT~ are are Jmitdr ~ mr 3$. 2.a;ti 4 I(PEll! I4121:\01

Cf51l!@O"lli44rl "2"fif;r 42il!AC"ll1 "lIT rl5lSllatlJl 3ITro:Jg ~ UJJ.

3"l1~CflI~~<:fT~~~

"l1 ~ iii I ~ I ~ ~. ""<11 Sl 'II u1
~~Cf?TRCffi <:fT~~ ~$OIl:rsof1ct

Cf ~ 3WITftf ~cit ShiRtCflI{Cfl

~ tlSCL,-;:r ~, <:<1I:qSl'II u1
jlqdSlIt!@~, ~, ~<X:lqBI<1,

'I ('fll4 I~." CRBcf~ 31TR ~ ~

~'mf~tit~snRft ~$

.:mIT ~IOICfll{i:q1 ~ 311%.

~~~~~~cm
jlc(dSl1'aJI <X:l1&1ct~ l1ICfl{n~ 31it
3f.tcn ~ >l"fCfR CfllC614 l*i'"i ~ .
~~. <:fTCfliTICffflm (Vinegar)

~,~~mCf~~,
3"lIRZq~I-q~1(mushrooms) ~~,

~, (ffTf ffiqr ~ <:fTCf.WlCft



~~ rlllql+i'"i emg ~, irur Cl

ql<1lql'Cl"'I(J)<ml~ "@f:'j ~ ~

3Hcn~~mm.~

~ 31'8('1HI~~ RB-rrfu 31 I<tCl5ol 1'""!OlI

Cf.rt't "fL2:11 ~ ~ I ~'q, ~ ~

31~ qc;r2f ~. 31m &<:TRT 31fq1JT

~, ~ fci:icn ~ ;m?t ~.
-qur 31fl:lUlTB~ 3ffiUTTD ~ ~

311°I°<OJ1'8 1<31 -31"ffi

fSn<H ~~ <lcn~
~11ftR:~~

-FP:riUT~ ~ Cf1TIft

~ itft<r 1RT2f

;ffi~, ,::n: «H

&<l~ ~n~lll
mm-q(f fcnuq~

(Fermentation)

.:m?t H5°I('11('j. fCfi°cFj I'if) fsn<n "fl2:1i

~~mu ~;r ~ ~ -g $'t:f

~nq~II~~m~ (~.R ~~~~ -a
~~~~)<rRt>T~~~. ql(qf{Cfl

~ ~'t.it CfilOk<OJl'ClSlCflI(clil

"fl2:~<l 't:1 ~ 'I::~ ~~Cf~ -Bq'th

(culture) ~~-;rB. ~~
mmdr, ~ ~ fci:icnCfTCfr't:ftCfiUftcfi

"l~fcl('1HI ~fct;Oq'1I'ClI'Cl ~ ~

~ (inoculum) ~~~.
CfUIcrrtt -11Tit ~, qmr ~ fci:icn

ilumRrwm~<n~drw~

qjq{ol'll .•:fhfl Cf~~, W f.rwTfu
311<tCl50IHI ,~ct~I{I'Cl %Cfilli ~~.

:c';;;~Cl Sll1TfurCl BCl'<f~T't:fT Clp:n: ~

Ctwlll g)c15~ ~ ~ ~ I{<tlll ('1

~ mur fci:icn ~ %Sere: 't:fClirJr ,

3PTI~~~~~.

% 2:1Cl501l1'8lcl~qc;r~ fct;Oq'1Slbh<OJI

t:rSCB 311°IIqlll-q I en qc;r2f ~ ~

('1lqlOlHlq<:T('1~ ~ Cfl{lqll1'ClI

;j:TfUT lfIT <r11<l :m1T "fl2:10141q I-e~ T

-Bqt:f~-;f C'<rWfT

fu~UT ~'t:1
31W~~~

m-m ~<IT4t
~~. ~~ ~oo

'B~ ~(fCf<r1

(f1Cf11m11<f(f ~ 'q

(fTcrfqc;<ffi1 -a
R -Jt!)Cfl m-a. -31"ffi

>rCflR 1RT2f ~ Cfl{o<OJl-elll fsnitz;n
qINfICfl{OI (Pasteurization) ;m?t~
~~.

.. f1 ""'fi'"flP.:lOl'J1(l-i:l1OlJlq~I\Cfl q 3"fIW ICfl

~Cfl{Olll-qI~~Cf~~

~~~, ~~~?:Ji;n
311p ilqdSlI=C1 ~ ~ ~ q

rlllB)c6'Cl 311~ilqdSl l"'ll tl)~q 1('1

wm ~~o ~~;m?t lOlHllI<11

6m~. <nCflI<1@'i!lI'al1 ~{lqkfl<11

"fl~~ 31'R:ffi16T~: fct;Oq'1lq{

311t:rrftf "3-dtrr 31TfUT1iRCf - >fTlJft-m
~~<n~R1qlli'1I~~

~ ;m?t, -qur ~ ~ q SlIOlli'all



~ • 0 ~ e-rit fcJ m'H 11""l "BCI'Q-;:r ~1R!T'tl1 q t.<i (]I ~ Cfl~ d

en "\11<:1Td-31T~T -31Tf1JT<:Inn cf;fi 'CTT

ell ICll51F{Cfl q 3ft-dtfTrCfl ~ iRn
~,%~I@fcJOllld-31T#l. ~B~1:fT

"fi8:11'5l1Cli'dll 3qlj'IJ 'IGji'li!l{~ ~'<f.:r
(cell culture) 31TfUT~'<f.:r (tissue

culture) ~ J1Cld;jld~ ~iRn
~.

ql(qF{Cfl J1Cld;H-clll q~CflRmo.n

"61(,<:[T q ('<:[i:q1

3~tS<il~1SlI!:!@I~

l1HCll-cllI li.~~o

~T 'llfTrcrJt
~ q(g~T~ \oT'G
~M.lID,

ftRcnT, qT@ ,

~,~, llTCf

<:[TCf«[11 HCl l'dl 1~ JI{;Jl'dll~ m-r

q ('<:[THl1fur Cfl{Oll 1'Cl1~<fl ~
~cf\1fT;ft fcrCflfud ~ill <:[T('f~

ClicOli I:€I CflR1JT~. q"(g @I~ Clf<j-qI
<:f"RrCfloT q1(gqu1 finCfT Bo-"'5ll -;mr

qlCloll-lll ~'CTT R:CflI31qoll ~

<!JlfllolQI ~ cr,cf'5li;ft i!l-=<!J1~~OO1

J1Cldi8JCfl q~ qm ~ men %

~m~ Cfl(YClCfl~:€I~cncit.

<D(lJU[ ~ ~ 31TfUT~ ~

m~ ~ ("llIQ'4{'"i ~, "itit,

~~qcJ2f i!l.,fcJdld. fctioCl.,I'dl1

~ <:[TqcJ~ QI~Cfldl ~ ~ H'l i'dll

11Rf.t Cllitf1\1~1Cf\ ~ q1J1C'lfldC""11

~ (bacteria) 3ITfUJ "fchuq (yeast)

<:Ii;;<:IT 'CT<:I~T::r (metabolism) <:IT

qcJ~~it ~ 3"I~EjcCf)~1HlifuT ircno.
~: ~IICflIl5I~lm Cfllft >ll1lolld

3TfPJllft ~ 31flRl ~ 3DfUT

~TqT1Jl. q fcn11qi;ft f~f1JT ~ 0~1

'5lICl.,fl("~ tt ~~ ~ 3"1ji!lClf1C"!11

mm f.rqf1JT 010 3"1fl C"llI~ n~
~ ~ ql1ffi <:rFft Cfll1d{dl ~

~ ('J1JT 'l1ffifT<:r

~Cfl B 1'Jl1 q

trUTfT ~
~oTo. ~ qOO

TfCfCf ~ TTl{-

~l5~nfll{{~ mutt

-31TfUT qTOO00

~s (SIT3)~

~crroscft lli'dlIQI ~ m
>ICflR ~. ~ ~ 3"lflOI I-=<!JI

"fi8:11'5l1CliCfl{cf1<:[TqcJ~ fcnucR m-a
q~1:fT~rilEOORf~q1J1

~1~1{1C11~ mn 31W m
~~ MOOdld.

fctioCl.,l!:!c0"@lTIqcJ~ R:CflI31Qoll

CllitfcJolllill ~ ~ ~, lID

m-r ~ QH chlGlIQl*fl CflfR CfiDR:ffif

~1JTRTBlCmf)~ (Sauerkraut) ~

qcJ2f, <:[T'q flICl{SflI31c!:!c0 ~ ~

\JfIf~~ 'snnz~' m=t%cIoo0nCl~1

C:1q1JT~q "Y"S0 -31T%. ~TCOl1r;;<:IT

~ itccif ~ ~ ~ >ll1loIICl{



Cf~~mm, ~Ol~~
Gl"i fudid. mrtt Cf)iCIl ~ ~

~fr:rra~~~. ~'t.it
-RwTo: 3'1'8011'"'41\iIClIOl-aj1 fct;oCl"iI~

~ SllOllolld ~~ (lactic acid)

~~~. <r[ClI<t0C"413'11k1dt!05

~ ~ \JlIClIOi9''tl ~~ m-a Cf it
"of ~ ~ ,,,<:;1 CflI05 lc:.etlClI. <:rr IStl<.tCl Cfll<i1l-.:;ll1

q l"i Id ~ll' ~m:rrCfimm"'tll m~
SlIOlIOlld~mm, 'PJT~>lf~

Cf \JlICl"i'8~ ~ mm >fl1TUTl{f~

iRr. f%qICiAld~~~qq;@
m-ooo~, 31mi:lctt~It1(IC11 ~
~,...,..A -) "~~,{lIlOjlC"4ClH 'J1ICl"i'8 '8ICl(Sflkfi{lOl~

fi:r05"d. m Chi (0 II '81cfl~:r Cf s:q
. .

~~1q~ "@~rn1H1 31~ ~UL:r

'8 1Cl(Sflkfi{ K0~.
~, tilo~f\lll Cf ~("$kf$ <r[

~~ ~ 'limIT ~ 11Cfd-R

0£l1Q0C11311%<r.f%ClICiAld <r[ ~

~ ~ 'PJT ,H5 ICiA Id it ~d050 cfit
it~TfCfd~. ~ ~ ~d050 cfit
~Cf ~lCiAI~<tlli"i1 "i:l(Olll'8lal :s1ll(ICl(
'1loClOlll-ql it~"4~ 311%. -qfT 31m

geld jCl{<""i~~~ 311UTUt~

"i'8C"4I~ (lliQI~ it~ ~ 01 ~
~~ Ch(Olll-ql ~~. <:rr~

ClIQ(~lll '~rrun::<.fT tl8:11 ~~

"i:lll"iI'8la"l ~ Sllt!&ll~ ~

~ .3ffllRT2f ~, ~ m 3jTqUf cIT CTCJFf~. qur 'lIT ~

~<:ll'W11u1 ~ ~2f ~ 31i6/'i:iil \!f110lllll1l~ ~ \ifT(f1(l,

%~cpm? .
~~1:RT2f ~~, ~~cp)urcf~~ 3R1cfu;r,

Cf)'IO,ll I ~ ClxIxi IIIf.1Cfi~ ~3ffiCftc;r, cp)urcfi ~ (f<:lR ~

3R1cfu;r, % WW 31"~m JRffi. ~ 3ffiT 1:RT2f ;or ~ CTCJFf~

~. <T1\3C'fC~ 3jTqUf ~ ~ ~q:gx'Rix~, ~~ fWm
~: ~ f.1<l?lOIl@C'f1m JRffi. cIT ~2f iSHClOlll'6lll cHlfclCfi

q~~3jTqUf~~~~q~~cm"Rmm

mm~ (\Jf1UTill-~) mr., ~cIT1:RT2f~lollldllll m.



(lactose) ~ ~, quy ~'Q1(f ~

m "1lcFmil ~ FrrfuT mm.
q:)05i-all HOi Iq l*t"l ~ 1RJ%it ~

;R~ (fFlfT ~ q %c3 <n:an

31~TqH f6Cflci)<mf ~~ itun-n

"1ICl"""l'8~i'<'ll Ch'l(j((jl ~ ChldlCllll'8

~TJ1 GS<l 31B. m 31'801I-ll 1.

31('Chlc;l(?ltJ)c2i~ 38l \jjIClloLql~-"I

"(1;101 ~.

ql{qf{Ch ~Cld::ll(j Cllq(&"Q1 \i1101l'""'ll1

~'Cf)l(~m-r, quy~8:11~

q ~ 31'Rffi1 \i1'8\i1'81~ ~

~, m~ q 31f~ d(jId(i'I'iSll1

~ ~ ~. "fief ~8:11~

~ \i1Id'i d)'8 I( ~ 31T~

(medium) ~. ~ ~ crrcn:

~ ~ ~ 31f11lJf'q f.r'Ifur ~

:tICholl'""'lll >lChI:tI~~J\t'lCh ~ 31TfUr

itCfT05i~T (algae) f.rocrco ~

(mineral) ~ 31fC11(5\c:><!lICl(CfTdCf(jl

<)-a. 31B ~ ClJI05('lll '8 ~ 'BCf

~8:~ 31TfUr~ ~ Cl1<01'81d1

~ 'B"$\l<l (0 rg ani c) l:R1mq"(

~~~. llicillcil(jl(j cil~~&J

~8:~"l:fiffil-q 1@<;05~ q~

fllT;n CflTChCft, JCh:SJ\ J\ ~ "fcncn

~W, 31mmPl31"MI(5\c:><!liCl(~

CfTdCf(jliRr, quy ~1llif 3=flTCft~

31B 31T'tl1(5\ all 'i:l ~. ~nftrcn"ll"

31T'tlI(5\c:><!lI-q1<ftsRn (concentration),

C'~n~l 31~T (acidity), ~

('8ICh~OIl'i:l1~ (osmotic pressure) ,

(ffq11R, -Hcr~ iturm >II°1ClI"l-i:l I

~,~~~'1~~I~

31'8<lTcf. ~ 31T~f.rcn ~~

~a:'14)Cl i'iSlll ~ -qfu;r "fief tR:Ch

<irR:r ('lll >I'IIOII(j fil05I~(j ~ m
31m fct;oCl"""lql::li=4l(fermenter) ~

CflUCft ~. ~ fct;0Cl"""l1~ f.r'Ifur

c;lOIl'""'ll1fcrfcm"~ 31lq~I(?l1 WIT

3R11JTm ~T~ ~ 't.~ ~'TJ(f

fil05fcl0ll1'8 Idl ~ ~ fcrfcm" ~

CflUOlIT (?lPI(j I(j. <:rrnTit (1'8 III RCh

31Rlll i8cfi) (chemical engineering) q

~JIOIChd::l (computer science) ~

~:tll~i'i:ll~~~.

~CtiChIC61~1RJ, ~fcficn~-

iffi ;lli-':;lll3)(\"'llI'i:l ~ 31'8J\('lll

31m <ITmun q ~ ~Clci::l I~ ~

~l.\- ~o ~cit 311~'i:l%I(Ch>rKft~



61'1fq (ti~ lJ,t""R CflDRfffiTaT

~~~5bi~, qur

~ftrnq':f~ Clif;P1 )lCfim,

61 IdIj"fk1d q BIflTd<!J1~ 3Pft

SlljIJI:<IIC2>I, ~ mrfcf; qmr<R,
31liUT~~m, ~~
~cr ~-R ~fcrBqn:fcr

A. f.lflf" " ~~Cl'1fQ(l -.::<!J1(1 l'l:ll Ictl'i(1 '<,"fl"fl I

-n~ t.. ~. ~ 31R1YlB 3Tffit.

~ldCfl'"'Qi'1lSlR1~cf2.{~oo~

~ m~tJ\%{f"'1ltt. ~

~~~~~oo
iTdTd C"l1"1 on fll 61 ~ ~ "'1TIfRr.

~ ~Idlflill C"lIJIOII'"'Q1 SI;;IJld"j-q1

~11fl3;m -n-q ~qu<:ffi1T6T

~~~cnwr
-mIT. fu;n(f c;1@fc48ctl m~
31T%cr. ~ ~ °61<!J{fl'Cll

~mmqUrrz R!<!J10<!JIctlHmuT
mUTPn ~ ~ cnm itit.
3'lRtBCl~ crm: ~ ~
~3ffi~wm~~.
m 00 ~ UQ611Rend fci1cn ~
31W Q<!JTCl(Olid~~~

~ ~ldCfl'"'Qi'1l ~ 31W ~

~mt.



311%.~~~~31Rfl~

~<Q, .'>lRi~qCh,~ (hormones),

~ (enzymes), 41q •••{J<"l~, wT'Q,
~~ q 3RCf)fc:r'Qml7R "l., fC1ct1
~ITdl<f. 311'g,f.rcf; ~~'ITrn 311fUT

~~ <:lffi Cf1q\ ~ ~ q

.'>llo~i'a1l~\jffift~~, ~

RGR q~~~~ 311<f1

~crc=i~ {1161£~ I~ t:fS't-;:r 31fOT(f1

itcrI<f. ~1~lql~ q.,f4(ri=Cl ~ TR
(multiplication), ~H,l(I"lI~( iif1;:jji:Sl=Cl

~~~~T[~itqur,
~ chlcCfii'Cll q ~1(l1(lC"~1~

~,{1i:S4IoA~~~, ~.,ql'1.-q1

f.rfi:f<fl, 31:'{!'t.~ ~i'Cffil-;:r :'{!'t.~

fq{c\41(l ~ ~ f8Ct5fC1ci), ~

~,~~Rfitft, ~1(l1(l~1

fiTcni;:n3TI'QCfi".'>l11TU11(f~ q q;Tf'"h({1

~11~Q'Q Cf){U[ qTt~ 31a.1"('IT:~"(1
iX1lq6If{Cfi~~ 311<f1~qd;jI~R

t:fSCl-;:r31TUT~1 ~ ~<f, 31nUT

flli-.:;~I(l ~ ~ 34li'lJli-q"1~

11:s(f311%.

~qd;jI=Cl~~~~

~m 31111~1 ~H q <i~
~;j 1c.1~1'a1I 31@flll£1(l ~qd;j 1'ClI fcrcnm

q('lllCf( ~ 3~IJli'a1l ~

q R~I01.,Ic.1IllG(f06fCfi~~~

~cr<i;r fu~'q ~"{C\ ~~1 ~.

("~I'Cl.'>l101lul~qd;jlqflc.1 ~'t.~ftrcn q.

.'>l1~lfTICfi31'RlI{1I{1lal ~it~ 'WJ:
'CfiR~ ~ I01TfMCfgc.1("l1~Tc.1I~l'



...,.......,.., • TTl"f\-n" "."lfl '1IQI"q1 ~~ '-1S,1'-1 S1'4IJI~llasIQI

~~~3TI%.~~

~ ~Cld::lICH 31Tmfuf ~ we'
- ......;+-,. ..,Cfi(ICl'QI:q1~H:1~, <R.31W 38 l''ilCfiI(1I

~ ~{fclo'Q1:Jl~~~~
6Rft~;m%.

~2Tffi ~ ~~ ~Cld::tICl( 31Tmfuf

~~~~~-=m.fur
3ffi l1T::t"~. m timer masOIl=<l1

CfiICficftqI~ ~~~Cfil&R

~ ~~(f.

'Q1~ICll'Q~~q

~s ~, CflRfST

CfilOlIClUl,~, ~ q

cntem f.mfoT ~, ~,
'l1l4)q Icr'Ql:q I Cf)'qU ~.

~~"@(fq

~~HClI?{-cfl ~ ~ ~ fct;oCl'1ICl(

:mmmr ~ ~m ~ 31TB
~,I:fOT~:m~~

~$~~~31R1T

'lffi(ffif :q I(1 ~ Jl ~~(f. ~.

S1R1~ClCfi~q ~. "lfl ~

3dp 11:Jl~ ~o'Q 1\'i1Clas'all fqqft "lfl

;ilri'if.ICfi cH"l16cfld ~ ~~L..'t~

"3'l1I(0tlld ~ffim m~m
:WlliWii RCfi'al1 q R RkfH CfiI(@ '"lll ~

~. Yj'6ClIifl'all CfiTCOl(f"lflCfiI(@ '"lll ~

51R1 ~Cl=ti i'all ~ l1T& WTCft ~ q
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