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A fh•li• $1.oaittd •• ta• Jaew.;, ot f1r~1nie hlrtMlmi• In•tt·•"" la 

JlilrUal Nt'U.l•n' ot tlb.• ~---•• fe» 

!be »-PM o.t 

:ta 

~DilSfltf 

ftr11n1a l'i''Ol;tc•enio I.a•tUvt• 

1940 



I wtah to exprMa •Y appnobUca to nr. lh111p c. &oMnr• Ir •• 

tor :ua MAY u.•1lwable euggwil11i.oaa ln U•• ll•••lopMat ot tllis tleata. 

1 all/JO wlah ,. Ht.U t.hd1'8 ,o Dr. I. •• a,aon. leiltd ot ,11. 

Depa.J!'1qn.t ot Cl'lai.atr,, ter ll.la wUllng ooopen.t1oa 1a oltt.~u.lng 

uteriala aMeu~q tor th1• ittTHt;1pt toa. 





Oil 1U.VAll7 G1 lt•, lb.U.1) O. llll•nr• Ir •• 4la40Y•nl ,u, Illa 
ntild ~•• wiU.o aolllt10J,Ot•1luleJ•.•S.i"t• 

. . ' - . . ;,_. ' 

)'el.low pro<luot -·-~ WU .olut,.l• S. ..... ;-,. ,., ,--~·"·· ...... f ,..,,1 ... ·. ,·' . ' , .. , .... - ·. ·. '-::-, ... ' .:..,_[' .• 

Ml11llen aunt• ...... ,1 .... ,. 11•• ..... pj •Oa• 
la llU-19. Y•n• a •. •t•••' JD) t.aYNt,atlllill 1111• ,-.tJ••· tut-h•, 

1a u a,,._, to ••••Jl'.ll1Q -.,ae;r th• p.ro-4uot •• HU"1•• -.lll•, 
nethff' 1, ooat.tited. 1.~1 oellu.lo••· alt•t•• -'•t tt• ,,_,_..,,. nN 

e1;14 ._, 4•1'1 •au.•• oov.11 •• ••• !Na U • •• •• a.W.t to llOl•t• a 

,-11$ 1 u arut J'Nct 10A8. 

ibo.e • 4el'i.ftH. ••U.O) ._. eplo,et, with tb• ue ot Dia $0 taolat• 

a p;n.duci, »1'• $0a•nl' •-•••• la ltlt, lb.al the•~.,. ,._etloaa h 

1nYeai1_.1ad t.a1n« la JB1 1a • alt•r-i• •• laol••• ta• Jlltff 41H1llulo• 

Th• wn 4180\lMad ta tkta 'lb••t• tollON4 tUrMtlf :bl lb• -·-

, .. wodl 4on• t.y •tkx.. llltllnlq \lie IM•nl pJ'OOadllft 4e'l'elopN 

b7 kt'ioa u4 uins eq ••• Jfteatv• •1• at.pt 'b• ,...i.»•• 1' .. 

t:b• ,~•• ot th1• lbtNt1t•tloa, •• p.n,an, pvt.tr au uei.,.. • 

••llllllo•• ubo ••4 4•t•atr..• na Ji1Mperl1••• 

\hi• anee twe o-.JeoU.Y••• J'ln\ U waa 11.opeC to 4•••nta• 

... method ot 1ao1a,111a oellultui• -.ue witaou, '11• e14 ot a ••oat 

ooaYenio•• fte neeeealtf ot aaoh a.n. iatttnet aeilu,4 .... r... ti&• 



t~o, tut U1• ~N4t.uiti tu.nod •J>G~i,,nti0¾•lJ .-boa expoaH to the at• 

wiltHut t~• •u:eat la ~•Sa ••• rtt!!unu oa aa4 w!MM tbla •• 40111,e, ill• 

ruulU.Af JH«••• •• 111.-1, -,.,. • 

.... a41t ,, l• li\"rJN lout tH tlin11,.1a, •·ffWilbll•t.ta •• ......... 1u1 

Jl'••at.« ta •~1• ,-,.~-, i.eJ.p •• ••••tll•II ta• etn•tve at ;...-.1. 
•I tile ?M8' l.a bl ••• et •• . teU:alo•• •ta••· 



Aa a -,0\1N ~l• h• ••• -- 'N 6-! de to-,. • 1•8 ,O~ 

•t T•"• hilt Olll.J' •, tM elu• er tile lt\ll --••1'1 9\llill ·tlut •••st ·w 
-l• ta •• llf;l:tl&i:d »ta•• ..... 1M ttNct ta._.l_.t._ NM, pl• 

__.u, la:\~ttl& UI tae ·•1Ml ,,.,_.,., u4 •tr ._.NllW!.J 

nee,11' a•v• \he ,_..1:ttU.lt lM e'f U,.14 UllillNIII • Iii tlOI,... -.. 
~ht tona!i& ., attaU...a. Al ••• , ... , 11U INN u a ......... 

•t kt&<-•-·--, •• ffiflmt fi«tt•>, -~-- willa ,. YGl"f •l•ru 
...... •P "1' I. O. f'Nr,dJ.la 1a kle ,_. ·• fUtftg•. ·•• •· Ol/M.,-U••• 

•• tnr•l•l ,., ... ,. er 11,td.4 .... , .... P"ttr••ll lftNSbM 

11t7 1t1e. 'D• ,o1nt ot 11,u, -.1a wu 4•t•mt•• 1Pf 1NU1Ul(4) 

u( •• .,._.. t1t t.e ••••180. ftla ftl•• ifU . .._e:111\MI 1:eleJI' ~· Ql\.._(f) a« 

t't la •• --~ ,. k •ntNf\ •• .1•1. • ••• tll• ·•--•&a•t:l:ea ft:1 

eeni-4 ffl b- 11,.u .... 1. •t &tulpHJ'te ,., .. " ... the t-,EJH1iUN wu 

••••••c. 
fte Jani et wlattllffll& ot u.,-.11· __. ... at 11• Nilta1 pt1ld al 

d••••l"to pJ'U,\UN wu tout i;r l'n:uklla \\lta4 lnu•(I) 1a liM te •• lt• 

ine IN •n.f MO AlOl"l1i•• 

tU,•r p_.$lte1 JNJ'•:rt:tu n• • nlenlar ••tune ,ot•t •1.,..tt• 
Mi!l f'1'Na1nc pot.I'll •• ,NIida, .,.h, , ... lMea ..... )9,, ... .a ... ,, .. 
DJ J:ftakl ta la O'll#Ap\•!' I •t ll.l• t>OOk • 

. AUllQUO $Nly(1lt) etanet ,ie ln'featt1a1toa a ltll•U $Uals •• a 

a.olVM\ 0 na aot atl1 ltM ,hat J\il!iUft,lti.e~& ot •Rf 1apO!'IUN OP,tlftN«. 

'rid($ \11''1ft W~fil 4.:>11• l!>,Y ~4f'(l.) ad Fnulf,ll en4 lnu•'I}• la ,-en1 l!wf 



lr<m, 1"11\H' u4 :,u•f_,.u 41a•elv• 1"-411' blil 1.-...1«,_,- rt•"'' .i111 

ill• Nl'fea\• 4>t tbe ••U•; MIit of U,e WH.-, ai.tnfflt ai\Jl'4•t 

•ru1t•• e,-.,., . -.4 •,tJ:>.:bttcyana~~& •.n Nl~•l• qt •&A .._.,_. .......... 

, .. tuerally 11.tttalti'l• aalflie -- tll• •-1thatM, ••1:;tllH••· M$Ut:a 

8.t1d pbM:,IMltff. lltNI ·a .• •qaat.• •~Wl4•• -,1ta '" •••tlia <l>f 

,an.tttae :by4n••••• elitl •• ,o.t '"'" i.1•- 4•1"1ftti,.:t•• ••" ..• ,,._ 

w -. Mlll~le, :0r ffi!.t4Jl1l,le., lt1 ff1"Jlt18 •---• 

-. , •. ,..,. .... , ~- •• lateaatt~a oa 11,qllld ............ ,. 

p:raoU•al.11 aRhlal ot Ill• ,_.»-nlH ot U.tU14 .._,._ tdllB .u. aet 

n-. k4.,-• 

A .._l•I• r-n.t•• et l'h· '1"8,.._iu flt U.1u« -la u .4111 ••1••1 
hil ·-.,. - f•n•llu. $&Ul , • .._tl)u4 e,ftv .-..1ae Q -.11 \)I• 

--• tao\• U1•1 el"d••t at tee tollewintt ~u:1.nolustei:uH 

,1) • A •1•t• •t ••»o•• •d•• 1t1IU•ll la "14184 •• ._. .... 

ta ill• HU ... ,. ta wJab)i ov t:atlhl' OQIIQOW1411 "" .,.,..,. '4 

(1). ll'aakl.t••• • .__.,, •• t;ba\ ••• •olu, M•• "4·.-l'ta, 

.,_ MllM a,,_, oef.u, •'l• -•••• M4 •• al\•• 8ml --•&.• .,.. 
,._d• GOlftlllJ:iOA41at to 'tl't.Ne, Mll .. ---.ala euti4a t .._ ...... 

at &a<mO MU• N.&Nepti..a. 

(a)• 18 U ·••llea:t l•i•t•a •• 1 ... ,. llk• .,.!' .... , 
1, 1• ao\ ii• JllO•••hl ~• a ..-uua1a1 •e•ut u •••r 1, a "4n-
lJallli lfl68Ai• fte 4 .. luoelati~a e:oaetut ot au1'"8 111•14 ...,.la 



ft• geen1 ••uiluf.•• t• ~• 6ftdla t'IM. tu •"GH: --• l.• tldt 

lt..,it --•• _. 111• eu-.ttutel tor _..,. •• a M41M •t• •:nrllc ft\ 

.-y Nacnioaa, n,•l"•fttH 11 •1 &u14e4 '8 11,,-,. let ,..,.,. •U·•~ 

ttlliM ., ulna Utilltl ·••'Ala •• • IMl:Yat. 

tr,ta, to t.alMliliN. muao nu-.- la.to ••ll.tue .-• •• •• re. 
u lltl. lt> _. tkfl tiket ,._flt ei SehatHA~,tJ,,.._. NU,.,_. 

nount ot abo 1.Unaa n:s l&t:NJt.h1tea .• 

a.. rnrlll after ftuHu11r-4•• e:114 1-.,MAJJH&t•r•• •cu,)l1 ,1,_(t) elalal4 

t.h<11\ u pMdHd au at&et-4 C\h1llllaloB• t.1 t~'tMat wU.ll _.la at a ,._ 

p•n1HU1'$ tetw.- l~°' a:atl IOO°'C• 'fh.t, Mt.!io4 llPJMMN11 \o l•¥• htN4u.Ull 

ft• i1uat>Ult1 ot HJl'CMh.iolag 'Md.a 'M)d: 184 ,. tb.• tellet ,., 'Ille .a:ti,ove 

aeaer-U.>e4 J;N4taota. nn MN1f oell\lloae ta wh:l oil ttie atr e,aou wen t111t<4 

with -1•• 

n wa• not. u.lU. l.al'ft,_.(t) pn4uM4 a1ao cell'.IUeo \tr • 1a41reol 

M"Uiod th•' l t ·•--4 )H&i bl• ,. 1n\N4i44M u UilM ta Illa nlllil••· 

ad.de are !lee~•·· by •-rd,e lllli:!l:IJtf hlO th'ild -14N -· aloahol•t 

tne ••••n or. the m.c,u, tn.4 1,U.•au.lr,t1;i:;11u c t«!H.e n«Ht 11! t~ ~,11a to iro-

duce MdtH!'iD en4 th• •~~l• a.alt or th• p,artio'i.tl11ur •ulpbn.te auti4. 

I.an-er•• ree.eti<~• b.trodua1"1 oiu.t s~tn.o i\l'OO.p to "•l"f 9 l'o 11 011.191 



l"Hi4v.~• ,-~- •• , ..... tn,o tHOt1:a.· ft• na-.1.tlq, pnltUtl -- ...... 

•••ht1o• iJ•bt pnPff'itu. 
la 1• ., •• l•>,...,. .. • .. .,... M Mll.t •• ii.. ...... ,.1 

WM• 1ttt .pN,-.t uU•l.o•• -.a• l;J IU tMo,1a ot l'IBa a MU1i118M 

attn•• ll~t.• ----••• a 4U.1MN4 •••rl ·ei•fl•• M """ wt\Jl u. 
Oi!.tlltllMe .ala• •• giN ·••tta•l '"41l• -11111 ....... ,1 ..... a. 
•• a,1. to latflkt.- •• ,.._ •ltNI• _.., 1•·• ._ l'elll4Me •1--
.a.e. ft-18: Jtfflht du ut•~ _., tf th• ·l'Mdl• •t i••n- ,...._. 



"-• won 4on• U,• ,,,,,...,,,,,,,,,,. .. .., ct •*l,lulc•• Mb• b thb Ill.,. 

VNt1flltion imite.~ utt r:f thit f(;llowi:n,; t'llll.ote(ll) l 

(1) • O.llulo1.1i• nitr.ifitfUr, 1B Mlllbl• 1n H~t.iH ~aia. 

»n:rat• ia 11~~1,4 n,aoa.t• • naot1ca t••• Jl.ltuHt• 

l'.n ad.di Uo~ to tho t1b0Ye, tb• tellowbc ae,1.tWtptt-. fl.N eubailile4; 

U.). ~he to1ln1til J:!ffoli.m wd,ll tat• p1aff 

(Cell) .. o-•oa -r •• .. i> C Coll) • 0-JIO --J •• 

(I). fbJ.e la;O, it tom.e4 4iiJ-1i1g tlle Naeliou, 11 kaoa •• 

u a ciit&lfS1 tor- tbe p,ffptu•ti;;i;t! Gt ldfla ia 11,w..d. -1•. .,. 

therefore e;iwa \he lffi•b for the tol101t1n« n&ot.,l'llU 

fir.. ~c l\i:~t!Ji! hfP ie•11>1\il:n.. h.~ J-'""'" iu,_,, - -? s~ -F 8"I 

(S). The '°• GJ! (the JNfb.able tiOa P'WP. lt1ft) ta nll\11,4/tse 

nl'h•8ta1 wUl 'ti& nP1••· bf lltD. uuo c;ftUp ••b-~1:an tr. IJ!le ,-. 

~tid t f • BOa 'be pr,,numt • wtae-A lillaO 1,_ t•N-4 • la!JOa wU.1 be to~• 

( 4) • '%'t1at the .aeair~ i,ndud ••llaloa• 11u1iae w1 .U ae la-

aolubl• bl Hq~14 •~~h ,hu otter1»i a method. ot aepa,atloa M'UI. 

ptu11iti oat ton. 

UH • 1'.be celhuoiae wr.e torsHt •ill b~ e prt.rr ab• u4 



( &) • 04111"1••• ••1•• slgnl be n:,eetel to lt.eve ••• •t tu 
ell-1oa.1 P« Jena,- tlr•i"1 pn,dtlN et&• ,n\•iu - et 
.... :.(14) 



"!'he &.t.'i."'lyUed r.,roofldl.lrG eti:ployd tn t u.• 1loter.alaaUor.. ot ».l1N8e 
(2) 

"i1tl& that ot KJeldahl $15 deHribed by F. M. J1ah • 



uau,1111 h tte 1nviti1:t 1011 •~• lntroo,uid 1aie the NffleU,ft tlaalr 

(G) • (e al:U,)M Ji•i:ut ile~~ tu'b-e). {'.I) • ~h1u11e~l 11fUn•r• t1Ut4 

wUl'! a •~reur, tl"i'tp to •~"'"'v'"',u1 uo;1:ie ot N'm1onlti tw'iJ.,i',, • 11u ••• to •tU411il• 

t~• :r~acrun talat.•n• ( U DH, etJ•••l• ttd11• •• ••_. •• •tti&U ett .., 

•xeo, --.ta iat.• t'laak (.o). (I) •• Yd •• • •t•N• ,.- to all.•• 

,11. &ftpOI'fl.'UOA of' ......... 1.. (ls) • eutatlier tHltHl wltll ..... WU 

aaet to tnp Ille ~l• ,-... 



n'" pan ., Hlltll••· annte ...... 1/UHolffl a 111 •••• ot ll41&ll 

... , •• , ,. ,ttt• ' .... , .. alli:, ... , ..... dt11tlll, ..-11 , ........ , 

A blWt ftlor ..-al\.C, ae 10 tll• .... ot "4i-. Aft• ... ·kU 

a uur l:u blu •lff ftaleh.C •l-1F aN • ,..un .. JNeitllM9 ...._.,.: · 

•• n•t• ._. au.o_. •• atdt ,_., u-.. h.-t•• •1e ,._ ... 

u_.,. wu una•tw MaltllRC :of •• -•• Ml4 ..t of,._ -i& ...... 

• , ... au•• -.u .... a1 to•••• to ,a. am.,,.,. ot't-, ,-. -. .. ,., 

u, -. ttnluton ot i.,,~ -• 
ftv• •••• •t •t• •n 844fl4 Jut MtoN ,,_ ~.t•• ..,.,_..,,.. Ill 

~.1.a. A •n tana •1e•,4t lifil&l4; .adW -.. IM ---1•• ....,.._,._ 
., ... , ....... .... 

h1e m.._ U.q11&t .. _., 111a at,_,. ........... ,.•* d-

llaltox. Ju.a , ........ u0, .. to.11"'4 .... Will •ulk Ultl• •uoe••· ... 

U. 1••4 to tll• J}ftpGhl ,. NJIN;\ lhe G'l>.Oft ·••riMilll ••• ,,.,, M 

aoJ'flftte \h• ,ue eelt•leN .-l11e hua· Uie Tlaoou ·• U~. 

n. 
Twea,r ot Nllul••• atta'te ._,. «t ... t• ta flO •••• et 

1tqut4 M1111lOaS•• to lbl• tl.O --- f#t N4l• ffft• .Uet, -11 pl.._ 

at Iii llu. ft4J l'ae\laa ,....._ •• ktoM Md ibl• U• 16 •••• ot 

.. ,_...,. a4!la4 to Nllol wltk Illa Gff8t11 ••l• ,aa41-. ,,,_._.. 

Th• nnltitn1 'bl'Hn 'ftNeu u~u •u ••11t.a _. lon4 •• 1e •1•.i• 



i.tt qter, 111.irn.lt• 1:11114 ,ud,4a. U WMJ 1DN1-.l'lil1e Us etliutl' «ui4 ltl tilltlT ••lt1bl• 

la d<i~~ol. 

•t• Ai oapl~t,a ~~p~l't!U<r,n, the work: t*, r hid a ••~n• "' ohta.tahc 

the prff1)Uli,te fftll tlle ~r l'lau witi'Ao•t the ••• •t wdn. J:1 ••• • 

llevM i~at w,nittl., lli1111 • H,U4, • ••tllet et piul"ithttiili,:ua 1d.gllt IN ,.,,_ 

t•ot.f114. ftU1 wUJ!iia ttae1f ;;nealM • aw ,~~l• u 1t •o •••• tlMlt 

••~ 'l.~e ~1.11, waa iillowd lo eftpOht-1\1. • •~•••- eoa•·Ua N\8111194 

• es1Gau1 Hi.• t»o4uet t.o tlli• rd.:r. f"-• tin, ut.llot aqcuto4 ~• fl· •~n• 

ot obtaining 1;,notpUf.te •hie Hut btt >uu,4lu _. ••Ali&& tao :,noipl• 

tat• tol"!Mlt ta the f)enr tleett wnlt u.,11U e..-1a top 1' •~• 'bell...., •U 

tia,,u•iUtta n,4.1.d M -~luol• .t:a U~ll14 -~la ueNia.t ib• JH1•o4Gel ai,.-• .... 
!hist r•~u1.1re~ ti s•• typet t)t appantu•• ft• •1t»a•tu to'I ,ae fell..., 

ln--1 ••rt 1B 1111!1:ew• ta Jltt».H oa p40 u. 'fbia appant•• •1• ett••• a 

aeou4 ttd:Y~U•~•• •t•~1td.• •~14 lut ~4e4 \~ Ille l"•ttl.a tlan wt,Md 

lllllowrtn& fdlltftie faff H MN,- illff ta. ,._, wlltat. Q t• tkta U•• NN 

t~u4 t.~ be 'fer, am:U>f 1111«• 

UJ. 

hi Oi• .,,.. •JJ«u111tu11 a &:l'ai'III •r .e!,lulcuie a1t1•11rtce NP• 4butol'Nd in 

IOO o. •• of ®~tb. M ,nmfll~~ ot eo4ta •• edd.14 4!104 t:h• reaoU.on ats-

tllN Ra eti:l'J'l!lld tor @ ¥10\Ui"lh Ttla •x~HHl41 -~1~ -- a:U~'IHM ,. 

4t'h!IJ~l~fa1'e ov•I" it1pt,,. l'he pfftlipUate aa WUbed wltll 100 •••• Jel'U,flll3ot 

Uqattl ~llifll until lH •••1' liqucn• Mill el._. th• ri 111d U.q pftldtilft 11tee 

d:rt.4 -4:el" v•cuwa. 

4 !>~i'U.Qll Gt th1e pl'O(hiet., JOUfnr ta. Qf)1l)Xf 11 ·MW/I. bun«td. Atl al/Ital t 



1.no,-paie nei<!1i-0 bd.1e&id blos,ln• ,_r1t1011H,a; ao lt •• •--'J'J' 
to turtur tftd 11111• pntl11tl 'betttN •• 1st11J•t• tedd l)e .... 

Difl1lld 1uttlyl alo~l l•ft t-,vtllN a4 1Uaul'NI •••• flft ,.,_ ' 

pro4•ot-. 

lettettt •• hot •~14 MD·• ••,aatlR. oa 'bute •t •,eolt1t lft'llt,. 

tao ,ont.oa •••utea nt •tWcllt tu•nie n•tttt• it.-lttd • ~. 

c..-. 4le!AlpUet ••h1l atekt• •« ilUV • .._ eol••-• ftN u:14 A 

tae od.&b•l JfNift•••• - tolJtbg -. to~u aid 1111Nl4 ....,.. Ille ..__ 

oqalo bll"U"itl•• · 

S.Teru •i.._,,~ •~ IIHW• t11 Milt111•• ·•l'k • tll's• ••P••U~• ~t U.-

orpuale i,iijpur:t t SN• bat •• I lll.$ t.i.• ~,a •••p.,,a·tet e,ai'l \M pfttaet 

-· u~a.a. ,. ethn. 8. t,Otl'hiA•wa f;6$b',:lltl• ., p.f'Gg.t&fl l'tN'll.ld. 'ftl• 

1.t ... Iha HUel tlla~. 1ho• .ldt'la -· •17 elllktl.r ••1nl• la U.•t• 
.,._,,., ti.e ---•• tat.1114 to MM••·u1 ae'llf1 i>naet, utS tk• •--

Ht")1Jt• ,r •t•••n tna i-. at,,, tko--. 11'-••• ,_.;1• Mid • 

lnltlete Mll.bUttoa., fte. aft: IHHfMW , .... t• tlM Mdtt• ot a tolll1'1• 

... 1 •. •lt ••• •• -.t te r••• wttl u,. •--• ,..,.. ft.ta ••ull d• 

1.MTt aoluble bo:rg1.nt1 aalta •:Ill~- •m• i• ••117 ...... .., llt•lt 

-•d•• 
a11ow1a1 tll• attow •UUN\1••• 11 ,.... •f .. 11w1 ... altnt• ... 

allo•4 to Nuut, w1'lil • •••• ot eotla. .At tu al tt Ile rftotloa 

u .• u.x -· affet to l"1:!l8~, •Uh the ...... ...... ft• JNftfl RIii 

•e•hM wUh Ui!i\d..4 ~ntfi. Dil iv.\hN p•e e •• .. •••!u:e ntok o:;.ul.4 be 



luWllM. but. u \;e/~r•, •• -fl~ ...... li,lU4 aleh WO\al.4 ,...,. t.k• 1..-. 

orgaaio ~Jl'Utu. ft• ~U.ttS.e'd.t,1 fol!iai AeN wu tlaal ill -1.Y-.\e trle4 

•• an---~, •• ftl.U'f. lh4t ~½:alt ia,u,tu ... alH ,u.u101:n4 ,.be, ..... 

Gcl Q allft-4 et N-Jll'MiJitat,1a WU f:ma4• 

•• qaaH.t,- of-.. ••·U •• \lU'M« '-••*to tlii.e ue of elealata4 

~w er .. u111 .. ··a1tn1• ·-4 ...«ta. .. 

ft• t•ll.Hili& ••••i°'1a •n _. .... u •• ,eae11l1• ...,...,.., 

tC..Ul • ..._ +- • ~·7 (O.Ul o-10 .,- aa,p. 
Jl&rlBa ••aOr .... .,.. ... 

,i .. 

a ,a. Mele at tit.• .-. ... l'Rft•lo11.. 4 a'kM of eo4t• •" ftl-1"4 t• 
.,. •• a ... 1 ... ne,, •• .. ,., •• ,. ,,.... et M41• ar;Htli .--et ...... 

m.a __,,. ct l•~,- &lp$) · •t Mlllll.- all.-at•• 

Ga ltd.a \umia u.-eftl •Jen.Mata ... .Na. IA •-~• , a,_. ct ...U• 

WN 4tll&we4 \0 ,_., wl'il ••U,!iilOM al,n.t• 1a lltJ:"'14 ...._,11'.t ..- 6 

t!M .... tNa t •• M •••n• .u llMttor• • •"•'••eeu ....... ,1u n,1111,111 

U t:U 8",0Nl\1® of tile -.Ctala al .. •,._. Nl1.-bl.e --1• alt n• 

UN, J.aCU.o••h« la--,1.et• l'M_.1,_ d .... •--41a. lt •1'~•"'" 
,,...., 1t. •ltl.4 uuuo.te -. Ndt1fA\ .hat\ iot \a• pl.a• u e4..a ._,.,. •• 

W. M•e4 \ct lte ttJ\llat-17 Po••lltl• 4.q t• 1M •1• t• ._.,,_ 
..... , l•k• pl~H. . A ••r1•• Of •~rt••·· ulag •• •• •• w:ul I ., .. ot 
ao41wa o-rcu• " Uae nq• f:Nll f to 84 ~· •• au:t t:rtu. 



G'ffP,OhU.- Gt Ui.e ... 1., fl a,ontuecme ~st.ion ,..IHll\M. 17 lh• -· 

et a 1K1l11ble ._..ln aalt a Jl'Olluet lrJ11:1 obl•ltud wit.1th OO'-ll4 •• lmtull«I. 

rueiia tliMI •• loa.ft ttffla ~l" llmu•• t));e p'Nd'lilet •llowet 1)NSMOI' of the 

alt:h'le n41ed. •• waU ea lnorgrc1'.fd.e tmp•.rUiu. 

stn~• •••• et the l:Nriou e:1p1unt1.o.te <1u.rift1 the bi••·~U.a#i!.tlon 11.ct4 

gtYeJJ. • pnd••t llbioh eoitle 'he tt11!1.tletl, ,., tile .-,et that analyds GQul4 

be IJ61'?'1d out, 1,~-- 4Nt4ed ,. 1.llffe,1,.,. the ...... , .. ht••· the 

eell\11.o.ee at.1..-te u4 ,.._, JtNfPeMI -.,. IN Ntto~ of eoAl• • ec11111n1da 1a 

\h• J',IJi'fftN\C?_, ot "" eltl t«l.,-t. ·· !'hts i:if44 ttOI tl"t "'' p~louely due •• th.• 

YOfi'f •l~t su,l:atJitUIJ ot tl• ~--I b Uq\lil ~lth l'l ll~i!l l:iffn l!IOJiM, 

¥H td!iO'm'>. ft ,.. lft ll'•t •fP Wi!'>\tlt ti• fo'fffld bf t1'e 11Hti.tm ~t Sofia Ml 

tt:1,• nUnte snuap wlu,e~ wo~1a ••• u etttfil.ret l• ta• r•n1~.f ""' U1• .., 

et.Ht •alBt• .IY ttd.e WO?ll4 \te n,.~ t1;11"1fl:,t l:U l"Mlitt ion it ••• beUevecl 

thal the Mlii•l• ••llttlM• 111, .. ,. wultl nae, wtlll tlte .... u teal •• 

ll •• to~, kl ,,. n•u.Ua et tae ta-.u~uoa to tlbh ,ioint indlat• 

Ui~t tbe tUJRU4 naottesi aa ,~- 1G UI not MIIOW u,. l>l'OP-.1" -••al• 

tor '"• Nnlln fQa. 

UI. 

knb« n tiu, 1,u,e--,tten 1111m, ft&'ll_. ~-• wuUI -• •1•~1• ta .... 111 

te raot tdllll the ed,dt1e ••1l.u1ue Blint• H ••• 4fftte4 lo t,Nr,ttr• •--

tint ~ltd tbu Mi!tOt t:elltabflle ,dtNte wHdti u. 1Uifli1Jll1fll' tll$ f')U•wtn, "'"° 
••• ton iea plau1d.l>ltU 

( Cell) • 0-,}lf'Ot :r ~&Nia - -? (Cell) • •1 + l8M1 



Tile ~••t •ui P~•p-11>rat ta the roUtndl'J.I ~"i:f (14) : ~o •••• ct li(§:u14 

1:111ti:1on1~ wJ11 ce>ll.llleted ta fl11Jtiat (a) theil U w*• •n~-4 1•t• the ntuiUoa 

Sbff the cell.al~•• »tts-e'le ul/lllll o•talaoA ll.~ aUJ!llllga. it took 

•' 0-t ·•-l!e ,o Nad wit!l ne an. Gt oelJ,;1dNfJ att•t•• II tffk 

.11 1ffU ot ac1Ua t• 8ftdtut• .1 ·-- ot ••--• Ia ••• toll•in1 ••• 

uaod to 11111UN t,UN'lelut Ndm; .'te'.f ¢0!1!tt}lfi!lte NtaoUoa. 

'fo thfl? st,Ji,tior. ot Bdffl1 la llq·tdd _.tuit• ot Mll'tllciu• aUNte 

flY2ll'f\(H'."~tfon l;}r the ~la1:ll!Odfll. .,-,1 lllOCbt)l -· •. ,u~4 ,. r~v• ~11,y (l.{Ju .... 

lor,H!! nltri!!rt,t ~n:1 o_,,nt!!?I iillM ah ffl,!Ji!f ~o, Mve l""t"Jt•"'• th• tlrud pn411et 

Hat t•r nitNt~D w,"·• ~$g11Uv,; 1di~n m1Jh1 an tl'ut rtri~l pl"oduct. Th'le JH''°"" 

duet na te;:•n •a pur• entt t11u,l1sed b:, ljel4ebl llN'l~M (ll ,,,,. .-tno nJ:lro-



vnx. 

Jatu attl'Oc• 

s •• 

Totel nUftCiid:l 

,.~ 

The abo•• pn..._n .,. NJtMteA uinr 10 @l"lllU of' cell.ale•• altnte 

ud. two 11:rm1ut at utal.lic 11o41u. 

n w"a bo.U,oYtld tha:t i.pnp.- i.U.g~~Uor, -•• the 11u,son tor the low 

10,al a1t1'ofe: enaly•1•• ftte t1u 10 f.l'M& Ee804 •• edl.« la tuldtton 

tc .a '"• of OW/104 te alee ,u tRl)ePl;itun ot t b• laso,. 'lhU insuNld 

CO!'ijplete 4iteet1cn. 

Re•u.lte et a1u111,,.1a1 

n. 

Miao nUNtR 

, ... Total nt,ro~• 

a.ltf 

fte 4lff'fll J>NOe4ur• -· HPd'IM ono •i,.111 IUJ it RB ~-u.11.-vedl thftt 

the s~• ~Uiroge •• l>ef.n& uea11ret1 1a 'lo\Ja ~l•• •t above •~•• 

luultu 

Tielt c ,,.4' •t t.beor•t1nl. file tol'!l'llla wre,4 f<>r tbte o•,-t•:Uoa 

wUl be i\U.*ottfHsd tn •nte«t'fun1t,,n or RHul ta ... 

x. 
lep.eUn1 tbe n:por1.;nent &1.Hi• Ml'& 11aul:,ata t@Ylli & 

Aiaino 1H.tros1m 'f&l.!'!!l nitn~• Ylel4 ... ._ ..• , 



'!'he rtnt'll r,rn4ut!t •• ac1u,1e ta Wilter. eat •• »,eq,tN!l to pleol-

pblheletn. aetihyl or1u1~. and • .-11,1 roo. lt \!UU!J (Utlu.'111• la •lk.eU•· Mn-

•ot.ntt1td s.~o, ft!Ht dU1.ite f!ICl. It 11/l!'l& b~lubl& in JH1.th1l l!!l e•hol. et!'1yl 

ttiV"lh 

.. 



41'oJ or he-.tla-011 el\l.oru111. ·n1a itd.xt\lre ••• ebaton •1ole%1tl1 fop i,a• m.1:a•••• 

Jtou:r d:ror,11 or lO;A cura•oiu, tarrh elllo:rue Nlllt:lon. •- a44•4 an toiar 4J"OM 

et concteni.-ete4 HC1. 

A re« Y1ol•t or- ,.-,,1. •olo;r wiml4 b:uU.eate tbet a t.14ro•1laata• ••4 
'bea ,r•ent 1n the crl~lnal ea1J.'l(Jud.. fie colo.1' 11r.n114 be d1:te to \19.e to_. 

i1on ot i.eneX'l.hy4nxeahe aoH •. 

e,a1coo1 t u 1o R Calls • imoa -r u1 
ftl• , ... -· !le&ll\t:l.ff. ft• l'NIIQ tor lb1• ·••t 11111 be Ct••••.t 

1., .... 
a appera\ut na ••••led bJ' whteh the 'Hl-. ot aUl'Of• cl'fft tff 

4urtr-,.g fte,.-,ttsett,,11 tm4. 111b•eflu•, 4.eoompoetttoa GiJt.114 be MUU'N;. •~ 

., tbe tbl'ONtted l'!tUMtn ffll)M -· eoUeote4 ia tht• to-. 

ft• •~,... '" erJ'}11t1"bften,, weft ff.Jl'l"1e4 eut tor the Jml"tCHte ot •tnltlt-. 

ll\C wh@ther ttie ttnel Jtro4•a• •• 1111n aratne er a b.J•h•21latn•• · ftle wtll 

le 4t1ou1.a moN hU:, later. 



All 



(1) 
Ndlia 
-'7 

l•$• than ona •1~o n.Uro~en pl})r c6 u.11u. 

Ir the rate :>t tne re1u,Uon ot numb•r (Ii t16s m'i.leh ~_reuter thflln 

OIJ!llber (l) th•• U would JIUH• loi1Qt,d that. the f1,;'1d rroth.rct l!IIQU;.d ,3'.}-:ltaia 



t 

In 

N.,Mu1 
t-he ebov~ rniiu:•ticn i.1 ~nti1·1,ly ;,oiwi!)lt~. thi'J tolloc!Jlibg 



nlµht1 h,xd.roxylllYtin~ •~•,. th~ (';¢tH'.UU~n• •nploye;:1. 

,. The 't:1t1dUtQ:,'l e:blorld~•tei-n, ohlll>J'UO teat •• $))$Ohl te•t t'Gr 

hY4:ro.1ylaidn"ii, llfft\11 n~g;ath·•1t. 

5. ?he 11011.MetH•ie 11.U.l'Qten d.•t•~t&.«Uoa bey .U,4!tlK)thatla aa4 de-

Offlp&liti~n wttb weteft 'lllrHJ 1n4te.te4 that no a1&n:x,l•il'le •• pNaM1'\ 

•tr.tee: t1drox1lam.bt1t ,,,_;) \ii.14 no\ l:>• •"'J•et~ tilJ 1.U111'toU•·•• 



l. <:11Uu.lose lJ'l..on.o fU~1ru:, has be8a prep,u•-84 by the aeUon o.f' 'ldlit 

ft IHtllUlOf\8 nltnte. 

•• Cellu.l.os1 1tono ~mine eori:ic1.ru::ig 1.1,.'f, (aTen~e} nltroco ma muno 

111troi.• ua b~en pHpiu•oc.t l:>7 the acts.on ot 1-,m, on ••llulo&ut uUra\e 

wlth a 74~ 71el4 (ft'fenge) • 

3. Tbo 9lJulQ¥~ s~»,c-$l!11nea wt,f!t ;t\1w1d tc }l1ive tl!ril foll9Wla« pi•oi:::•rU,ea& 

(a). !k>lublct t:n 'IWfllo11 reeult in tA rututnl 50lU:\1oa to phenol• 

pM,h&l•ln, r~•th:,l. onttgo 11ru1 r«l. Ut •• it.;,po111etble to 

&fl a pr~etpUtlte tr~ tll.ia ti.,luU.«m). 

(t.) • ttuirolubl.e 1~ uthyl ~loohtll 1 altohOlt ~t.h•u• end 

aeotone. 

• 
.tr•• ,..,,,.., ... ,.,.." 

1tive t~jjct 



1utUer 4on.,v1;1:.m or the .-.UillCH.it ait.:Ntt• t1' th• ttm!A•• •nd li>Y i-.. 

00.1'U1nl \hilt llimi.lilu wkich m,1i1 ~• aolu:ttl• ta th.9 alo'>h<>l tb•ti h ll&M 

to ash ct.it tbe froQ nlbl••h1 nttn,e au.t ~1-, wblnb may 1v,t 



·% 

(l) C1,,dy• '!i • .: • 
1 • ftl.1•• C'k8l'lh • l : '°' ( 1811) 

(8) na»a, ,. a. 

(:S) 1ex,u1Uu ~n4 1ollru,~• 
1 • Ch~. , $ t 828 • 

(S) hukU:t¼• • • ~m! »rnta.me, c. ;;., 
1. lht•• Otum. • I : 313-6 {1£it&l 

(I) ,,._ullnt I, C., awl l'.M'!l&et Q., A. 
1'\:m., Che1t'!t,. :t. • 20 ; 880 ( ltHJ~) 

(7) Gibb~, n. n. 
1 • l,. c. s., ff t 861 (ltol) 

(I) OGie@, L. P • 

.It,. c. • \tt,Hto~pk S@rt•• 
(19$5} 

. Mtuit@:rt\ rhe11h '.f1l'~UHU:l.tM t<!I tb.o J!<ll~illt.)' or the 
Vil',rinia ol1tet'l21nio Isu,tUut• ( 1957) 

(9) •ntt, 1. t., antl ili404, 1·. o. 
,. 

u. Vu lioatraad ~pan-1 

(10) Me:t\o:a, VEtl"n® a. 
:~st~l"I Thesh .l?rMien1Htd ti, 1/he , .. ,~uuy o.t tha 
Vt J'I 1tt1..,. ri:>l;yteohn ta lli..i'it ltut.• ( 1931) 

(11) Sehenr, P. o., ,~. 
J • ii.. c. :l., 53 : 4009 ( 19!'!il) 

(12) S•ol:, 
Ch••· •••• as i 169 (UWl) 

UJ) SllrtlUUl't Rftlph t.., QtHl .1,Ui~n, .a11t;yn.»U: C• 
'"""i''I ,:, -- - ·".I•· .:'->< 

,, 1 ... .,, 



Vaughan• ., • n. , arut Y ort, L •• 
1. •• e. •••Mt 11... U,IM) 
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