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Tim- ■vniifysfr pistes t& msgrnm Ms $$iMmm B^tmte&i-m t® 

IM© mrh te© fesea Hnlsliaaj; to- ^©fesoer B,. S«. ^agasafi,, load 

•of ^a- W&M. fotSaaso%&^ Begas^safe,, far feis -walaabl© fit^e&ic®© 

.ajsS aS9ii3taa®0} t© l^sfossos?- f* Qsasd©?^.* -.^lao ■of't^© lb©a 2eoh* 

S|>@©ial aol^3E?3.oige@sat is- a0.e©r&©& to- Motor E« IdtotliGr, 

&a3:i0fesa^ f^dfdasor of fo©d &dtt0$Agsr# for Ms sfrttfeissgig oa& 

patie^- .^j^Ssoe^ tdth- ^o ^€B^n8at '©s^wsh.*- ©ai. t^ tee*©? .!♦ ¥♦ 
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s®m mssm oecmam . 
mm wmws® MB 'smaxm mmm mm 

^®s» food ia&tagftggr in tli© feitea States*   Onfe ^f W$017956® p@HBi®. 

of ^eoscso. wg&taM©s paotoi la iStygfe M^»Q3@f#5S5i p#»Ss (21) ©^ ap- 

g,?^jHa%®% 35 pepooafe Har© f©a@*   A oeB^ario^a o^ p©as T&tli ^fifess* 

flgore !• 

<te®fgm ;saS Stf&ipgboa paetejS %^5®0®QO ponmis^ -©f pea©, ^l©& sesaafci- 

■feafe©S th@ tetol tlf,. S, gaek,. (SX)   Smso itc® states. eoofefeiBG*! to- ^ tfes 

sola psnaimoo^Q de^iasg tto S955 £»$ S956 @©a.acg»8»   #&©? a©©t£:«ms of 

the* fI©M*   Fijgag© IS «hG«a tte posit-JiOiB of the- I©j?tteKfe .SB fe©s®B pea 

j^ciwsrli^ far thffi y®ia2?0 !93& to i9l^»- ^^^ @g&isa ^m: te^teasfe p»0» 

•©as ©caatieBa© to li^M th® loswt te tlsia fioM oa23r' If tli©y aaimtsia ^h© 

imli% of ^b^ir fs^aea pea p^^aotioa. 

& big p'i^M®s aa- the. pfoeoas-iaig of fe«©a g©a©' is tbefe ©^ tel* 

«a©Sssg th© -©apaaity of th© plsatt witli th© igapflsr of peaa Si-milaM© for 

.p-orossiag,   Ttemll^ th© field iopia^tsapat of ia plasfe iaafeoa m®%m<$fc& 

vith. ^@: Sajpsasre be.fos?© th© plmti&g sssa-soa. Qta3?ta»   ©ssB^tiais© vfom tfes 

faefes^s ^©©©iiro aor® OMOFS ttosi they oatioifatofi,, eeatsa^to^ &w® Ql^mM. 
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tAth tfo© t&mmFQ tor gea© iss. ©see.©© of &%&$& .osp8s©i%«   %a@# ^^ 

issmsgesisait tzill fSad itself' ia a |>oaiti«m tiioBa. $&© pjesali is fojpeod t© 

tssds eoatisaaoa^ 20 t«r Mj, ^,^0 © i^ tdtfeoufe &©i»g ^blo to- pj?ooea# 

th® -Smlttf iat^te.-   Is tasffiiy glaats $h& frssssSag. ^spa@i% ©ad tlso o®I4 

:0^o^3®9 tiis^lio^ses «g0: aet #f SHfe^at© ^©©i,^. '®t©s,®f or©, «3a!& p^a^ 

Sffi^Et' ssife©- f !?0^isieit t© fe^sSl® th© €^000:8) sfe ^QJS^ ^Smts sli©?© it eass 

ts^j©4,. gmfed* ¥las®li©i». ©©©lei-, -aaa Ssasfodtsfi, tkm- ar©- tssja^c^tsa 

% •m^ioma -jassiajjodEs: to ^aq^^ssg? pImtb fas* ifeeslag ead stamip^.   ^as- 

OM^Uog %fc<m W&h a&geyvi. -ef «(a&'voter f©3?.25 tt&n&sft* «&& i&isB. #&ip^ 

©.sp©0i<aS^ Ssat^aeS for tfefc p®^©©, to.J0-fill^ -oi^h GOM »3t©i?* 

fh© lat^or «?&Qa feas b©<eai ^uesticgie^ Hjosoae©- it m® fol^ tSmt .saswafei 

ffeas am .tes?wst®a Ha th^ ft©!!' % » rndtiaaMX mm^fom'- tieb^ 

tersmst^ e,fe tho sat® of few aoa^a por &OMSV   Si© ii^i?0:stteg is .©aji*- 

ttaa^a ©aS. io' «B«eS,©S m at ssl^it naSisr sts^lfigfel M^st..   ^@ i^sg 

©s© ^hsocfeoi. at a sssa&raS, peSat; aM Htm .pias a^® p«U8ft9d' 5S&9 atsssasaapi 

. '£1®M. lia^' of 3& potass ^apa©tty«   Mfeir ttt©:, ifi^r sr© pjr®^st% loaioii. 

.«a a ts*K©k. dad 'titssjiepfirteS to'#i© ptest st^h^t i^t'^®:lf to ^^© Mi& vm- 

ImWhmm* .■■■■,■ 
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ftaa psas rmoih tk® iaia plss&i iM&j ©so £$£& oaa^le pmisd 

i{si©s®-0is© gpadlsig) t@ figfoswrnm tho p^^# ge* tea.   & !$&& ^k© 

pfle© mis batBeoa @^0 aafi 0120 f®r t« aosQ^iisig. fe tb® -slstj ^sts&iaag». 

;3iit©'. © ltqg$e& tMA gis!©d:a tlie©, osa^© & ^tet-l&g gva^aaai t34t& IHSC^ 

ths^-foarfeaKr of im la^ ia ■3iGi8Bfe6r* Sh®' .peas- SsS©' ^jro^ ^J# 

«<»o@a tMI© l*os«©i^ ffls^iss' M nmm&* 

$m& ■i&88®$ tho pmst iteap 'ossfe©' a ©WKJOK?^ m& oesa^^&s?' "fe^lt 

Elsies ^©sm^: atom to, a Bpajl^f o-Jcnswsr ^M«& Ms tim ■soss^oaa*   Bsa^; 

P&m t&ro^bi tliQ- first Qejpisea ■•tMofei baa lio'los. i^yaio-^aS^h-s. of m. iask 

in taiseot^r aai Itrgo? fioe^s of fo^i^a asttt©? as?© tiaaariMt ^safaf 

,©f ©a lafiti 4a €is«^©r» 

Baa© ar@ s^phaasd o»t «f tfe® .JSsacdtJWP ©l©®®!!^1 feo^-o tnsi f lBBaaa;# 

tb*oa^ a rol ^a-^er* ^^^' ^b©3a 'SMm a ptaap syistsa t|trettz||& ?M«& th^- 

rod wsheap to talea ^jt ©pXit' IISRSMJ a^ bjfoieais. poas*   .Boas atf© jsogg^^atoi. 

tteoa, fotup, ®afi fitf©- sis© |>^^^ tsssre «s©d. ia. fr©0,saag* 

^©©0 §m-B tim® from tb© fiim^s $er©3ftb@r i^m cs Eiia^.3P@) a»S;» 

bla&cters aad ^^ ar«^ tmtoj? MsMiobed £®F- tbss® salt l&pss-Seassfchqi 

t&xa&ea. «* 193° F*   a®7 *teop ^aa. ^« %3&Dd»9^ 4n*tt esot^er ^smM.. 



£0$. isaafeoi* ta laafea- «Kfe «^ ■fldshco? ■1>^SS§». gftagm*. m&. gwm: i&m® mt® a 

%tjBQ& F?^®^ soVdSBg MX^*   ffee l»Jife isf IS £90^ 'leBg- oafi. «f5N»at 30 

$S^B9@ Mi©.   S®r@f.. sw^i. oa^ ^-^ uiste «f t&s feolt gidfe <aa& fdi^^s 

®8' e^^^^ft to ■essffe ^bcsa. 'oatil ssl^ar' tfe<^f Mm® tfo<& 1teslt»   ifelf ©£ 

-eold i*afe©r to tte fSafsfe gl.si©?*. Sffip&» fealf of th© ps&e SE
1
© ofeSFQi. 'So 

%mks; of' xmtesv latar t© ^ psssfcoaset ia •aao*^^ atss^Ilaa^' fsrosaSag' . 

.pliassfe*   a© tolaaoo. is g®p3& Ss^o tSsa fs©@33ag. fiQf^^sssfe of fcte 

mth&f -msM as5© jpsssoi. t^su^i & -^©i. oloasasr T^i^ .SMSSSSS?© mt^r sad 

brdfem. p-i©e®0.*   JjEt®^' ttsifi* p«ao' irop ■«&© m x&m o®mm KM,<&. foats 

of ^0 t© -.50^ 1* ftepoaadSus apoa, tte Ci^satog looO*   f to jfimasSag 

$& th^. 'failt ^®s»S -&s»o teotoa fP3# of-' Wm Wit- % a s^ of 4p©@l©I- a©,^Sa0 

fla^^S*   Ih© feoaoa foao t&aa ^rof ii^ a lesnga .lioISisg li®pp@^ qsai 

■a*©- f®i to tb® feigiK)©? of sst ma&fflat'S©' ■^spfcea- f£Il«?«   Hi©- MXtaM mar*- 

tdssa.. as©. Qs1ta@stiea2.l3r j^. ta os •mdj^atid saeapptog sa^jlao* 

A# '^@ lasaa©! e&g&ei^f iia tl^a. plo^ is mfc m£i%9im& t® 



If 

fcralisg, 'tSs© M ss hm&' scad -a ^!»yfe0r«   M -tfo© •esaa©^' -^©^s -as*©' tfesa©^ 

"big ^aa^B' o^eh. ItdlSias tea- %«}»© of poas tiith eoli. mfcss" ftt 60   .F» 

Shis- i?©isisrw©: of als tos^a of $m® 1& M®®S$ i&r ^aoh. taaafe^sB^c f o^ 

UK-Si the: toMib-ts^n^ES 3?e:asfe ttsoir dest^ati^sa witk. th©. poais', ^^r ®%® 

'e^fciM, taith ftxmm- of eolcl ,mtor# 'iafeO' isig hoMiag toaaka,.   firss 

tJi©3P© Ibh^ ar© jam^oS, to -a- fo@lt frj^o^es* aai :^res0a 3a tfa® ess© ssaaaop' 

lit* ' t&. moptM, 

^i@ $uv$mQ of' this vmm&gti Sher^fos^* tm-a to fissi. -otifc ttot. 

dioi»^9 for a p©rio& of siss soiatho*   S&©. fallmfimg m^t&s of :poa.9.' 

^©ro talsm. for .toffesMg^tieiis.   (l)   fresh peas; i!»fisa th^ sate, pliat "Sa 

ia th^ gapa^ plants: (Ji). blaaatea:. poa®' from. t&© •S^SBS lot; fg^sm la mi 

atis&liafy plaat affesn?1 tftsy Md l>®oa t^ma^o^toS. la « taste^t^cfe si&r^ 

thoa I40 Eilos in 75 Biiautos.. 

S5to problea ^® to dstexiaisi©' th® lama- of SJoistja*^', ash, sugar, 

sstosM© ao-M (fitiaaSa €).,- sm-d "bsita earo^sa© {fit^^. &) at e^-rofal 

Bta.ges Stisijat'S' th@ proosasiaag vptmsb-ftem*- tssaof ortiatioa.* aaft ^dtomg©*' 

A F&&m of the litajrarfeuro shoos that los^os- &a 'd^rfcalau x&tvl* 

tloottt fe^tors do. ooeiiir' S». frosm. psas*   Fell©?© aai Stopat (8)- tdm& 



timt 4®m ■nm®^® &*$>& ^ i& cm^km #$ ©as?' tewSi. fl^at fsas <ss^a^^ 

■mm $<aSf ^* "oSfife fla; enesoaai «f If v&* .f cas- Itt •■gs^sr- &£? If 'css^S^.* 

fe^% f^jaift^fans, ^^g C^l i^a^ tfefe i^.^g^^- <«? W 

■^^ .life- sSgssa ^a-gt ass tsmfi" ®g§F ItiC©ss#  Sfe^s.|p- «t psftpsfi^ p?#*- 
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for oae- ,y©af MS m M-gaMimafc- effect' .«a tk© d»y msfetw^-.^gtas^., 

.£fd8m p©a©' -sMfiS*' tea 'te«a p&.$$nm$t. &*&• «gaai ^<p®&^#l«il, -sfesf® 

!®f®m ti&e&sg Ha&.lofi^ tuom §5 to. 3$ .gH&aaBft «£'tM^--'0«iiaeba^ of 

a3to% ©as-tMst «f th©. to%aI. loss*   i&id: fsm@^|a@ 4M oat «CSK^ m& 

®.Mm±oiml lorn. of tiiis -^tsijis*   .^o- 3^9 xatf tttitiA imlm 'telS&ig 

£>» fiw-l^m^te-at Q® fi- \ ••■   

tfifcasaSst ^ o^&isa.t of fr®t^i S^sms -lia^fecsa. f©:as tssa. s»3&%oo$ -afeoeffc P' 

3fe?©5^ f®aa «catei2i©d uf^osteat^' &*S$ ag» aseo^Ie s«>i4 far g»>, 

Slilgpstitty 'fmii^lor :eaa ^i^wt i%f) $em& that ffctesfo SiKHMn 

«a4 fyoafe geas fasv© a^BW^isia^Ssr th© ■■sei^ o&*o$ea&'*   AtsOflfe; 26- pesv 

«aafe ■of' tfe :«a^ot02JS i# }$eS- $m$&g 11 'mtagSi*® atosm^ at wl?,©^ F, 

aaa^lo-a ^f csMiB^eiail^r tfraoaa -f©at «a. the- jastfes* ©esatstoeC frosa •0*^ 

to O^gf'/sag* of ©fl'sos^io )aoiit.,f@?..fp®D# ■ 
1 . Z&m&it®* B&&M» m& .ana«fe&iiQ- ■(as) po:ia3l!©a oat-^hat ^kiMlwft 

'$8ft9 oft^a s&ose^ on. iaei^aeo i» total, ^^^oap. :Q|ife©S'- ^om^. for 



.    :&©©* ^sfeoa1 m& Skltoea^Q. (12) ra^orfeei tfeat tlio apigmMd 

■Mm^&ei p.©aa. 0»-37 .asg#,, iaS -al^er st©isags> for 6 aasstlas Q^ -4® fW 

0*21*. zag* -p^p @ras«,   5&GQr al«o. I'oijffiEd tSta mrsfesim mMt®^ ®t #ie> sje^a 

tm$&% peaa .i**6^ biE»^©i p@i® l|*4^.©M. after o^om^i' 6i(^@r g?@^«   Stej 

toted solid© «@!P@ ^r9T $6tf0$&£ Iter ■«» fk<nSfc» 30*1^ for' blaasSisi, 

aafi l^ff: f-or t&stss ato^sd psae*. 

21*1 .E^* ;p0p 100 gmw asarfe tsal^ife^ ,<^lsoi? !»|aB£Mftg 3.1f«6 ©g*, -aaS 

:of -tfe^. f?ia.s©sS: |®a^ ■eft^r ttst-^atfeo*' sfomig© &fe 0d f» X2'*3 ag*   Hn© 

I©rse2& t@ 7i«4 p)5?©9a% ^^fe -Q^ ^'^mg® of 58*% ps^ooafe*   Sb© ^Istssi© 

•eejafesssfc a-mm^n. 80*^ poroii^ for ^o ttmh peaa- cmi 79*?^ p^ros^f 

^r tli© :@to?©t fro-sea. pos®* 

fan iopa©* ehseot lefea^* sM S^assa. (^) f@«a tlsat .f^pk 

ifoxife Poa^sfi Slzd®^ .tm^c® peas ooa^a-iasf O*.g0 a^. of' f««ios^io .cve&d 

per .grosi, ©St©^ blas^Mag, 0*gi- .^».,. fejoaehia^ ani. oo©^ag. Q4iMit& 

.©l^©s? fe©©«Ssg 0*1;© as*   SSteR' Idaaaltlite^ tb» peas ■r^fealaoi 8<|» :p©s?» 

©sjst of ^fe0 OF&gSjBsi. asoorM© aoM ecatea^i- # p©FQ^at iaStor Tblaaeliiag 

asi ooollatgs-: 78 .patfeeafc al^sr ^it?k fsr©@5asigjaafi 79, 70-, €»# ^ ■?!@-i: 

^®<sfc%-mlfs ®£%m w&a. Wmo-t, m& ate: w®&hn of .fj?©i3B®p io©^]? stffim^* 



m 

I,,  mif&mm t^^m^mMmf   (^m&m® mm aatluad) (I) 

A M<-&mm em^l&. m® upvml t0L<M$ ^t& a foot efeoff®!?, 

Siste© .aM 'ess?© flsMot iat© ■wacaaiaa e^a teat@i t@ i©# 1». aa .<3ip&©^ 

■©«tQ.®& %&£&. mk&jL i^mli*.   M^m& xmm h®M to® mm3&$& M bmm -s^ 

fQ® ft* «& a meteRM «f -^ 4KB*, of wmm^*.   (It' t^s f^onog,' tittg. t^©?© 

t3Q :a® si^ifiis'eadb- loss" ctftop It' fenmstr*^   Mfff of 4f|^ag. Me^a Tssm 

tba s&u&e p«vi«&-of 'l?^tg« Shier ff©3€>fem iiff^a fp» tliat .of t&o 

&»0«&.»©* rna^oi^ .g^imrai^r 5a tM ttea wifsairoa to a'Ga^ ©qpilib?$,i3@ 

Sss tM.S" '0^a* 

to- ©fTOGftes*!-©: prmsw® ^.tfe ^ .aiJp1 ©si. ti©- iMs tas*s -gsife m ^0 &%$m 

%m tli© airete*   Ife© €l0h@3 par® ^33aia©f"@WQi. to.a desfoeator ^sar^t tsitk 

tsa?® C®l^@r X5 .stores)*   f^ee. -tfc© -itff©Soss© t©^3©» origlaisl. t3®£^t 

& 12«»aR»e©' -seaj^lo ms gjpo«adl ;ipi-^3;y- with a .food obDpp©p.B   SupUL* 

-eat© •sas^Ios of e&out ifeso- groa© oaoix VQT@ tmljhisd iato- p03?e@2a.feL ©3ni* 

oi^lo-a aad •©S-J?© plaooa fe &. mtSil® Simmeo- pt&^jcfml^ heatot to- 600® ©* 
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$&© -bm^&^&m^ ms fflaS2itsto@4 at 600? 0* tor ixso- IKSHPS* thea tk® 

owaetMes tsssrdf is^s:f©rr®a; to & 40slc«ator and «©r@ tsei^ted aftei? 

'th©f had reaotod 5?@oa t€Bfi©i^ttap©...   i^o«a tfee tmtgit of ^i© origisml 

ssfflgl® «ad the -isel^t .of th© ash., th© pereeatage of e^ %ma .ealcalatsd* 

in*   Sagar Beteea^natJ-oa* 

15i© procedu?©- fd** th® ©3st:3ra«ti<5^ of th© augsr wts a aodifi©d 

&%0.&*§» method 0} ©nd th® detgrc&i&tiost of th@ supir tas.asdQ' ^ith 

th© StKsool-^mffer^&rlanasm ss^^ed* {16) 

A :ssif>te -of IGO- grsms- isag htsaad@d $n & ferteg Meator for ■tl-m 

jaiaait®® T/4'Mi :ao& %&+ isatos**-   Sxouijh sattarat@d .iaetttyal load, .aeotat® 

5soliti!t.i«a (50 at|») ms ad&d to- th®. Meaoded po&s ia. a tjestor to- prsduo© 

■a fl©ee«i«iat. pr#@ipitat© -aad atl^md to- --staad 15 aiaates*   Warn m£- 

fioi©at psRStered poftasslyEi. omlat® '^as :addod to pr©e£j>-itato-- all th©. 

lead, aad it m® flttsswd tteqajg^- d^r ge^er,- 

-&.& ,filtvat0' tm© -tpeated aga^i tsrith a little potagslugt ©saalate-. 

t*- Ejafea sur©' ^iat all th© l@ad fed beim 3?©BKWf9d»   fh© f iltmte wia 

t-yaasfisasyed to v&ivtmtvl'e 13yasir -aai hoeSfior rSassd thor«m#!ly tsith 

t^ter, ad&iag riasiag to eeaft^ots' of th© flask sad' mM® td v&luas 

(WQ® aid*)*   50 ^^ of all^pofc sma tisoafan^ed to-- 50® s^l* va^xraetrio 

fla^,.   fh©- pS m&a adjaatod to i|.;5 hf .adding 0*ii ml* of aosm! l^iro- 

^ilo-Fie ««s>ii%i-iBaid 2 sal* of Ss^rfeS:©© ©oliatic® (prepared t$r Pifoo lab* 

x^ataries- ^JJ^-,;, Uetroit, Mahigaa) mz® added* 

AfS^r oat hour (tfeea all sapir-a: tiere hydroliB©d.) tho coateata 

of the flask -raar©1 @afe to toi«3©,   total eugars T^ro detoraiaM la 
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ij^iie&tos oa 5 tBL* aiifasfes* asisg th& Steff©r-Hartessm asttot -with 

a 0tii®aai€ ^xrf© ©sta^Xleteil fi&th the s'oa.gaats: tssod* 

u»  ■,.,I.-I '■   i   »       . . ■>ri"ii^«<»i»',j,a»ij«-. ■ HI.ITIIH''H », i       i-   ,i.   r II i   . ■ I..,J 

¥b® S3jjstfe©a ©f IS&eall (15) «a's tib.^ te^t©- iMi?®eote© la. tlsla: 

ISItwasd tteoiu^ Sgy tbatocA fllt^^ fc^a^^aad th© fis^at 1© ^L.* of tto 

$&© M-3;dhej? e-i©etro|toc^ffii®^«i ^a» ®st eet ae.ro ttsiai® a tu&e^ of 

filtrate tiiBs pipefctsd 'iaSo ■OT.0&©r' 4fy ol«aa g>iioi!;eB©fc@r te^ ami. 

9 sa» 0odim®*eitmto:.«jta|>h©sgteri'e a^ii Isuffor (gg 3,6) -ms &M®&t 

EsMaif. et total iroltsa®. of 10 ml* of liqttIS iss tto %!*©■•   fh© t«t>© tao 

^l@«@i fe tfe© fhoffeoms^ar ©afi 10 'ial» o^ %e odaed to it with a rapM 

4«li«n^r pip#t i tho r^atSag' vaa tstoa ©ad tosigadtoa as a^*   & di^atial 

q^ aaemrbie aeifi ta-e aM©i t© Wm faalser to d&eolopiao th® iyo -wagpletajgrj' 

til© roa^iag vja© tabaa sa^. a^sipat^a 3%*.   f&is reaaiasg. Tjaa taleaa 4a 

xspter to oor»©ot th© oacbscaisottq' Sfslor sad tarMditie® iatf*o4us©i fej 

:tefe0 -asottep sntdidd tribe, 10 'ffl^* o^ teHe^r m&tffetaK ms aaa@i., 

10 m* of d^s eolutioa. iais©a tiierswitli, md th© f:©a«l^ig ta&aa- lamS 

eallod B1,i   ©lis tmg dfeooloricea tJitk a osimtal of ©.s-eorM^. aoid* ©a^ 

*h© .rsadiag Og tm© ^ecos^BA*   fho r«®<aSi3ig s^ 8«1btmet©& fs^a. th© r©ad- 

3sg % .gaw th® dgnsf ifeetoi?.    ad© 4pj ffestor ?3as d;©t©25aEiaj3t «&%* •QS»S>© 
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fos* t&& day's U:S^»- -fh© ©©©tmfc ©f ag«ojffeio ©cii presesb isaa osIeiaMtei 

fto abo^t ©iseos^i©' sold f&etosr for tbift .ioatsnsaeat.., wstog a B525II filteas 

fh© 'Sp©0fef:6plitotfflE©tE,'ie ifeasity dste-mfet^iesa ©©titoi of tfe© 

&#0*it#.CW .(J*) ime jsaSaSy follorped n-siag a Ba^a^a ^xartjB spedferopliota- 

ESfces?*.   A Ig-M^sae© aas^l© tjas grouaS gei^^y t^ltb a feoi Copper* 

Bopli^at© ■siiffi#l©g gbottfc 2J0 gssa® <m-eh w&r© ^lead^d for 5 atoateei' ^t& 

200 s&* of It piarcettfc ©f al^ioli© potaaeiBa hytosarii® o^IiatliQ®*   Shsai* 

200 si-* ©f fstrole'B® ls©astoi«' sms aid©4 t© th© ¥l.a&fi©4 eas^l© iat# a 

580 ml* m§®,mtQ$f fujoadl aM ahakoa fer da© to. tTO' afiaat©© BM ©©di- 

asat ■a.IS.cR'^d to .sei&l®,* ttiorewf (got tih© po^nalowm .layey ms jjopajrat^^U 

2fe® preeaSmso tma spspeatot tcra sans. tSB0s> >®aeli pltjlt ^ sd>» potrolstam 

mm,. |jy ateMsg iJlth 10-15 sil* of mlotsfiml. Affesi* too ei* %%&&& aMi-. 

ti«aa.l ©sfe?a©tfo3as oitb. 33 s^U- pot'tiQaB: «# soi^aa^ vMeh Tssaally ©as® 

ooSorlQ'SS,. .riasMus- tms- dlac^rdocL 

Ixtriaotioag .■«?&?©■ fid^aatod into th© sepasutosy fuaaol ©Efd 

aasfekoghyll tia® poaotisd tsitfe ^ ai* porfeicaa of 90 poyesfflfe as^jaaol, 

sliakteg. too sdaates -eaeh Maaa,    ftoso .Qst'sototioM t®?® ooateSaaed 6 %@ 

12 ttes® eatil fcfi© astliBaao-l tias ©oiorioss* 



tbe pebsdlGm "bmsSma; eogsfcaisslag tka earo^ea© -ms tjastei tea©©- 

Mth. 50' Sea* ©^ -«t©r to p&smv® the- astftaaol* then filtered istea- a 

S!^ ai, ■v&lvsa3fcrL& ti&sa&z %h&ov0. 4sy filter gapes* tapos TsMoib Ba» 

^laig©d -a aHsl'l oseta^ of laafey^cas© sofiiaaa mlfet^., £oil«cSag th® 

&*0*^.»C* .pswoe^tare, ©ad <a^|uist©d to volnse©., 

@irot©a©' ecaaeessfetm-ti^a tjas ^©tosadansfi "by isaing ■fifet© a»p®eifi# 

tibsopflfeim eoeffieimits eal«ulat©:d for ^Mc»r0td3@«   Optieal $@m§.ty 

ws&murmmts tmr@ sa^s tot oaeto ^tes^adsmtioa at ^w©. Ip&gt&s '$03®* 

Sa. .gas®© pei? laMiset ip«a3. 
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Wit.   5BSBl»f$ 
■  . mm, ■I»I» ,»ii.-n.ii.Tpn.ii- 

Hs-i^fearas mm te&sa ■■on fso^t eai. Mgs&^&uai peas at ^@ a^isa 

plasS ESI^ «4 fr@B<sa. psa-g. :a&atS%" o^f a fe^ioi of sis M«tlis feo^ls 

SlKl© I*, 

&miim& Sas- StosJugs 0°' f * 
■ M«..-.|-*U«Tj>M    •» i.illHl,ii'-»liT><.l'..ill .iff, li   I   I i    ,  iii.n... 

1 Tf*.^ ?&.$ 

k ?5*¥ Tfi.^ 

I39t#feai*© <iQt®^di»at:ioas: csa t&o fto.afe poas .siiow thosi t©' •fea'v©' 

-Qotitseaat xas tmrnM, t® 1E>©. '73*6 j>i3^e<s»t, or a loss, -©f ©^ fi©!p<B«@afe.*. 

Aftos1 i^«®©alsg5. tlt©r© Is a ptia of slbot^ «© pespeoaafc ia tH® f^as^ 

pssa© takea fstrat t-|i0 Eaia p'lassb ami tm* ^Feaafc ia those- ta&aa. fr^a 
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si* 

I'ufciiiniT'ir-n ■ 

ef 'Halt per ICJO- grass, tssfc baeia, la Umifa. ■$&&&■., felsm^t©^* ifeojsisa,- saa 

ASS 0@Sf B® O?' M® 

Bl6ffidk®t pajgr);  " ;. - ■ $¥$■<& w&t/Xm gsmis' peas 

■cteiMiaB» la sti©m»j#' f* 

llcss^     igaasfe'^t'    ila& lost      Itftffc Coatmfe ' Aisfo 'l*9S&     ■ Soste _ 

I   ' 58*4*"     ^^w     ^*t^        te.f"w     3ao.j*     i^.S^ 

t     sro.^-*     is^-''3     aMopf       SM^     ^^sa     ^.M^ 

3    m&-*:   m*?u. £%w»    ■ ^0*$*   ^i^ft   fta*?^ 

^   ^0-■'■' m&sn   $&+$&     10&?'   m*®*   ^JM 

^bom f igux'©© efeew ©. torn ©£ 9*^ i®r©®at of ®sk to©, t^ IslaaA"- 

ftajsi^a loss ©f- '25*05 p«9«dao^ feaia ttw* ^te giraffe «taS a l^ss ©f .^*82 
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III.   totat Step>T 8mt®a%8. 

100 graxai^ oafe tesls, ia frash peas-, M^aeh^d,. fiposm aai la .©SE- 

.Btaia^&tiB-,: stoirag© friaa the S&la piatst asd tte AusHiasy■' plsat, 

■SWflte III 

wm, mm®, mmms or FS&S 

thesis C^3^) 
:Stoj^ii? lost' €«© t'@ KtoeM&g 

'2*35 ^aaa 
2#O0 g^w: 

,:iios9@.0 ia Stof^gs ©9 ?».      • 

&faa 'Pian&' JtusdMasg* flaat 

Mat Goataarb 

0            3..JSS gf*. 0»'69 ^ :29»^ 1.00 fg»- 1.35 §P 57^ 

x         1.50 a ©•85 * %:,m 0^ 9 *#Jil * 6©,sa^ 

2            U5&w 
0.t9 0 jzJe& ©.92 '' 1.1^ R 60.938 

3         a.Sfe * o^ai0 
%M '   ©0^ 9 i.Ja B 6©..©^ 

h            %.& a ©,,79 • 33.6^ 0.93 * Lltt *» 60,» 

3          1.58 :c'' 0*^3 * 35*3^ 0,91, * UA.w ^1.^ 

6          i...56 * ©.79-w 33.^ 0*924 « 1M * 6©:.©^ 

Ilfeea©- f igaaes akw? a. 1©®:® o-f l!^@9'. ixaroesit: ©f total sagar <im>* 

'tent- -du© to isi^ta^iiBg^ a loss of ^.3& |>sr©@st is th^ safe f Issat a^: 

a loiss of ;57<»45 psyooaat la the Auseiiiaasr pMat d'u© to le^ohiag to 

taasportati^a. 
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fho figares reeortod ia faM© I? sliow the a^lligjtans of aacoi"- 

h%G a©M p©? 100 gsass-, w®t i«gis, ia fresh peas, "blaaohei., fs'o-gm. 

aM la. ^i2t«-mmt^i3;r -st-taffage fs*® th# Ifeia pisaat aaaS Austliasy ^l^at* 

;Sabl9 I? 

ASGGEBIS ASIB GOBSSST OF MAS 
FHISSj BMSCBSOj AID flQSSS 

ISaaE&fe      Gcsatsmt- .      &3s;t. I-osfc ©ojat^afe.      I^ist lest' 

0 ICUafc lag 10«i85 sg 50*Q9t 6.80 ag. H*-.^ sag 6B-.i 

t S&5 * l^* ^ 55*53$ 5.92 ^ 315.77 ^ 72.7^ 

2 8.90 » 12.79» 58.9^ 5*30" lS.59 " 75.5^ 

3 8.09 * 13*60" 62.7^ 4.96 ^ 16.73 n 77*1^ 

k 7*59 * 2k.lO 0 ^.03^ 1^76 * 16.93 * 78.0^ 

5 7.17 H 14.^ e 66.^ k.k5 w 17*26. * 79.W 

6 7.^" lh.6kn GT*&& lu3Qn 17*39" 80.1^ 

Sh@a© figu^®.© shosr a less of ljl..-82. por^tit of total asoorMe 

■aoM 'ooateaat dtie to- telanj^tSsig, ■ a loss of 5Q**02 percessfc; ia th© Sfeia 

plsat, and a loss of 63.65 p^rc^ot iB tto iaisdliaxiy plassli. 
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IT,    Betar^roteaafr ooiiteHt■■: 

fJi0 figures recojpdod ia T&bl® Y show th© 'xaicicogrstms of Bota- 

Carotoa© p©? 100 gmms, tsot Mais, ia fr©sli peas, Iblaadied and 

fromn cuad ia. six»mosithst storage trcm the &ia plant and th© Ausili- 

asy plaat, 

fablo T 

BSSA-CMOfSHS COSfS? OF ISftS 
FRBSH, BIAilCKBD, AW MO^M 

Blanehed (Jul^) 
B©ta-Carot©&© lost du© to 

ilancMsg {29^ 

521 X/WQ gr®ES peas 
14.92 X'AO0 ©rams peas 

5*57^ ot iVQMh otmtoat 

Cheaages ia Storage 0° F» 

loss or 
Coafcent         Gala 

Amdliasy Hajat* 

B^satli. 

#©rco;s& 
Losa or 
&in Goatoat 

Loss or 
GfeSa 

Itarocnt 
Lose or 

Qain 

0 1^5^ 46^ -8.8358 IMy -75 / -liutoS 

1 JW9* -1^2 " -8»Q$S mn 
-67 " -12.8^ 

2 liStt " •a/11 -5.1^ hn • -50 " - 9.60^ 

3 521 ^ o.oo'1 O*QQ^ i^" -27 " - 5.18^ 

k 550 n 2$ a 
5.57^ 525 * 2 ** 0.395 

5 5%> • 10" 9.a¥ 5te* 21 n h*C& 

6 5li2 » 21 ^ l*.03^ 515 ^ -8 " - 1.5^5 

Sios© figures sho®' a loss of 5»57 percent of tfe© total Beta- 

Carotea© content duo to "blanc&iBg, a loss of 8.83 p©ro©nt ia th© liiia 

plaat, aad a losa of II4..I4O percent ia th© Ausiliary plant. 

*   All ©aalys©s ia th© table are ia tenas of Beta-Carotea©. 
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m. giscossicg. 

Sier© are asmy faotors goirorsiag 13i@ coaditioa of th© pyoduet* 

fho "ra,rious elimtio ooaditioas, •vBriatioas m soil, agrieultuml 

treatEseatts, diseases and inseots, difforsnt 'terieties, and stag^ of 

maturity have tbsir effect <m th© quality of the product so that thes© 

results say ■ra.ry from year to year.    She eharaetoristics of the dis- 

triot itself ar© factors T&ieh also hfiree aa effect oa th© quality of 

peas produced. 

In son© casoa the findings recorded 3a this paper -wary XTith 

the findings of other isxrostigators aad in others agree closely. 

Ih© :mo48tu.r© content of' the fresh peas found in this Investi- 

gation, me 73*9 percent (ftafcle I)<J; *ile Lee, ■CfGrtn@r> oad tsfeitcosah© 

(l;g) reported'77.05 pereenVemd IMicaey,. Walls, Suater;, said Scott 

(lli) reported £50.25 percent.    Shis loader aoisture oonteat issy "b© due 

principally to the fact that this is a dry farsaiiig area or that the 

peas xmm soEiswhat over-xaature.   The Mimehed peas had 73*6 percent, 

■eMle Lee, etc.  (12) had 79.51 percent, aafi &hen©y, etc. (lh)t did 

net report on bleached peas,    fhe slight loss of •©eight in our fclaneh^ 

lag process my 'be explained as due to the delay in cooling, ©-©apora- 

tioa having taken place ishile the peaf xiere tiarsii. fhe frozen peas 

froa ^ie Itkin plant sh.osr a, gain of oiae percent in aeisture, ^lile 

thee© lalmn from th© Ausllias'y plaast show a gain of two pereent. 

Lee, etc.  (12) shot? a gain of 5*^0 percent, and Bahoaey, etc. Oh) 

a loss of Q*h9 percent in the moieture analysis of the frosea peas. 

fhes© -mriatiens amy be due to the differences in handling and 
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processing,,    During storag© th© peas froa ths $M.§& plaat sad t&© 

Auxiliasy plaat did not show ooy sigoif ioaat mriatic© ia ssKjisturo 

cont©Bt, -itiiioJi Indicfctos that wxappiag paper is very helpful isi pr©<» 

tBntiag the loss of Boistur^.. 

Sh© ash eoEtsat of tho fro^i. pea© vsas 752*2 ag. p©r 100 grca^- 

of p®as# ^nst basis (Ihbl© II),   ^ffeer MoaohiBg, the ask'ms 679*8 ^g* 

por 100 grwus of peas, T/ith a loss of 9,65 pweoat*   ®i@ fros^i :poas 

f?^a th© feia pleat shcffrad im s^x loss of 23,1, p@i*coat aaS in th© 

Auxillai'sr, lj2,8 pero^at,   Shia largO' poro^itag© of ash lost in th© 

ixKiliasy plant oaa 1&$ attributed to. the taaJt-tFUolc ts^risportati^a 

:previoia&ly d^sorihed,   la tho &in plant the loss1 :3Paise& from 9*^5 

poroeat to 23,1 porc^it, ae th© p©as Tiore praped for Emr© than 200 

foe* to th© freezing departaeat.,   During atomg© th© ash ooateat did 

not show as^ si©aif icaat mriatioa*   This slt^t variation in ©sh 

ooatont dttriag storag© my be d«© to saE|»liag "mriations ia th® iadi- 

nldual p&ele&gas and thoir saoistar© cont^ata,,   A soctreftt. of th© litora* 

tur© revoalsd no published arfcioles eoaeeraiag tho ash e^fcont of 

peas, 

Ufa© total sugar content of th© fr©sh peas tm® 2»35 gs^a^ per 

100 gsasis of poasjiast basis (ta1>le 111),   &ft©r blaachiag th© total 

su^r was g^OO gisaas por 100 grams of poas, a loss of 31^,9 psroont, 

Diehl (5) stated that no isErked chaagos in the carbohydmt© eoateat 

of poas rosaltod from gealding l)y li'er© stoaaa or by hot 'xmfc&r xiwzi. 

follcremd by iupid coo-liag,   Biolil. (6) also reported that th© ©ealdisg 

of peas with hot X3at©r r©sult©d 3^ a slight loss of sugars,   fho loss 



hero my "be  sligM;ly high es th© blaaehiag period was threo and 

thiNso-fourfchs jaimttes, tdiilo in coraaoroial praetic©, the tiaa is 

usually less than tsro aiautos;. She froz©n peas frm. th© ISiin. plant 

shcrosd a loss of tQ'Jk percent and from th© Auscilxary plants 57«5 

psreont in total su^trs, Th©8© hi^i losses ars du© to th© mettod 

of handling th© peas, as preidottsly desorifesd. Buring storag© the 

total, sugar ©oatent did not show any sigpdfleant variation^ 2his 

slight variation is total sugar say fe© du© to th© individual pack- 

ages ©nd th©ir isioistur© contest, this agroes t^ith. th© results ©f 

Di©hl (5,6) and Diehl, Oajspl)©!!, and Borry (7)« 

2h© ascorbie acid content of th© fresh peas -ms  21*69 sag. 

per 100 grass of peas, wet basis (Mil© IV) ♦ fhis Eigrees with the 

results of othor iiETOstigators, ©sseept for soa© differeacos du© to 

^ra.rtety and state of Maturity, After Msnehing, the ascorbic aeid 

oontent ms 12*62 sigi per 100 grams peas, « loss of l^l.S poreont, 

2his loss is higher than all othor investigators found and is 

doubtless due to tfa© leager blsmehing period of three md three- 

fourths nimtesv She frozen peas from th© lain plant showed an 

asoorMo aoid loss of 50»0 percent, and there ms a 68.7 percent 

loss from the Auxiliary plant* Sies© hi^i losses are also du© to tli© 

method of handling the peas., Tihich has been previously described. 

During storage there ms a unifom slow loss of ascorMc acid, ■eMch 

agrees with the results of all the investigators ©ssoept Jenkins, 

fressler and Fitsgerald (10), isho noted no loss during five ffiaatha 

of holding th© frozen peas at 0° F, 
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She Bota-earotoa® -eoateat of the frosh pos® vms 521 tf'per 100 

grams of peas., x^et basis {Sablo ¥).   this is higher thssi other inwe~ 

tigatora foimd, as the pesc-s irar© sone^aat over^Katur©,   After blaaoh- 

siag, t&© Beta-carat®!!© ocmtent tsas I^Vper 100 gjsaxs. •Biith a loss of 

5,6 pereent, lohich noar'ljr agroos T?dth the results of Lee, Gprtaer, 

and Uhitocoffi)© (12), ^ufe does aot agree with, fodhmster (18), fiio 

states that the hlstschiiig period has ao effect cm ^irotene eoateat* 

fhe fK)sea peas from the !Mn plaat shcssed a. oaroteae lose of 8»8 

peroeat «ad $1^4 per cent fr<m the Aasiliasy piaab.    fMs rise in. 

loaso© vsasi ho attributed to the ssothod of .handlfeg th© poms* as pre* 

viously desoribed*   During, storage the peas sshoosd aa toerease ia 

carotene'^ iadioatiag app&rast gpSm or se^ttivo losses*   SMs agrees. 

with the^ result® of ether investigators-*   tfeose- appar^t' gaia® w&y 

he due to a jsaore ©ffioient essts^ctioa of the earotea® after ^stoiPage. 

tm,    SIliMRY Agg 00W<gflSieK8. 

1»   She moisture eeatsat of poas shotsed a lose of 0>2 percezst 

due te t3at@r IslQJK^tiag, hut a gain of oa® peroeat ia th©' feaa plaat 

mad two pereeat from the Aus&liary plsat due to their traasportatiea 

is- ^ator* 

2,    the ash determinations Indicated a loss of 9*^3 peroeat 

to© to blaaching.   tb&fr loss increased to 2$+l perc^jt from the l&.ia 

plmt aad i42«,8 peroeat f rosa. tho Auxiliary plar^ due to traasportatioa 

to nmter* 
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5>   Total supir e^al^-sos deraraastratedt & loss of 3l}.»9 percsnt 

4u@ to l>lmi<^ting«   fhis lo&s tma doubled (^.36) ffom the Main plant 

■arai guadsn^jloa (57.45) fffom the Auxilisry plant. 

il»   Jtetorsaii^ttiQas of ascorMo aeid indigatod a loss of i}I*B 

paroapS du© to felaaehiag,. 5Q«00 porooat froa the S^in plant and 68*7 

porcont from t&o Auxiliary plant, due agpiin to traasportatioa in 

w&ter*   Buring stos^g© th©?© ^aas a unifogm gmdual loss of as-oorMe. 

aoid*   AfFter- eis-xmmths"* storage, this, loss vme 67#5 peroont in 

packs from the lain plant and 80 poroont in pa-^s fs^nm th© lissiliasy 

plaat. 

5*   2h© Bsta-carot®!'® data destonsttuted a loss of 5»6 p©re®a& 

du© to Mxmehing, 8..8 percoat loss in th© Ifcin plsnt. and lh»h po^- 

oent loa^- is tho Aussillas^r plant du© to transpoytation in. mtor, 

Baring stomgo tfeo poas shotmd mx inoroas© in Beta-oarotoao, indi- 

cting apparesttt gains or iaadoqaac^- of this 3tandaj?d ssothod for its 

cstiaation. 

6»   Tho thro© and tiuwjo-fotarths mimtee* 'Emt©r-hlandKlng-tiEi0 

is too long, as indieatod l^r the losses deseribod &b&m»   Tho usual 

tias in eamerei&l pracstio© is logs them two mlautosi- 

7»   ISxo delay in eooiing tho peas after hlftnehing is likoisds© 

not deeirablo.    It causes ©soossive losses in iritaBjin oontont and 

flavor of tha froson peas, i^ieh aro the prorotuisitos for assuring 

th© appeal of tJio product.   It is ad'risaKle to sepayat© th© canning 

peas, so those tshich will he froson can ho ooolod iEisodiately after 

hlanohing. 
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8»    fh@ ;ps#S2!!g' of tls© proiaeti t© the fi^slas ^ajrtissfa& Sp. 

loisss, la- the- Msssqliei fs&s*   It zsmM bo l>©t%#r fm^te© ^B emM 

9*.   fill© ts^asi^rfeafefoa -of fc&© gsas to- tte Aon&iagp flaat. iss. 

tMs- I^^Sitsig ^xgis^ ttsa^^ftati^tt- eiso ©ff©^# %&©> ^©'^3? of -tte 

|>^oaaotj> iEMe& tsill,. i!& tB£% ©ffeot' th©^ -pwibji^^ a®@©i»fea2i«j©- of.it*- 

gmtlagt aa4 blss&eiliiBg is. ^L© test; a®^<^ to mess^ass© t&ota losse^v 

«m9 oeaettE&e&l ■Sheai; aa-Sug' i^s-g^ .saass^f. xrf i»»asflir,.   ttst,, it sftll 

'UliA^agiicsa^ s©: Miat tbs)tS0 -g&&t©$ -o©® ooa^S«)tt@' to feoM'. tS$© l.m«. .^ 

-ooaosws'saa temln^i t© fro^mt twKgSlesa lo^ss©- -asfi to i^lsjfesla .^iitf- 



j.   .•«.-.««.,--*.«.-.1*B.^ 'l©iiioiag Bupirs^iffi^ial 2f♦5l.# f^g® l*^* 

1^   ,««.-*«=«.'»—»-*» -eas^t03a©-0£fl0£a!|. 36»0 (a) gaga &QQ aad ^,11 
pag<a 6oLs*. 

Moa» $043f-2S8, 193^* 

©..   FslXore,. e» 1» ©a& Stog^*, T&lteir,. Sffdcfe of SMppiag* fps©siag 
QM ©simSag. ea tihs AseofM® &eM. (^itasia 0^ of" $&&&• 
RrecQodiags -of:'-t&o &©jpi-ea& Sooief^ for fiorfeieultu^l S©ioiie©..: 

^©©yiojal Frsesiag, &f£%at:&Etg aM OookSag of Frost©d $em+ 
Wood WQ.zm&<3h. ytk$&&&9 I93@» 

¥it!Sffli3a © 0cBat.©Bt of ¥og©taM©p«   till fro-ssa, ?©©©»   Fo©4 

¥<sg<2feibl©s,, ^0«r. Bioj. @w?a..,. llS:?!?-^,. 1$ 

12,. Ii0©# F» il.1# ©asatorj '!?» A;,, asji SMteissab®* J*., lff©«fe of ftess- 
Sstg 'B&tse oa fegotafel©** ApfHsaEaas©,. felotabilltj ^s^'fitasato 
CoafeGat o^'Peaa and Smp JSsans*    lad. axid Sag. tSieru, 

193^. 

, &.: B«y l&liia, S..'8.,,. Btoa&er*. H. A** Attft Seott> L. B*« 
¥itaiaaa fioataafc of P®as:» Efiteoij. of' .Etoaasiae, feaalag ©M- 
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&} Cteateat of' frd^fc ®ad Fr^at©! f^a©*   'toot lososvrdi,. 

If*   .*^-«!«-*-v**.-« -sad feStHsfe®., l^tk ©♦,,. M^bii® Aeii {mt^Eto ©)■ 

mh*. iegr*. S^^- $txk» .BisSt* 1)198, £&-£$*» 1^1., 

21.«   -Wostosa 0aH30r ox&r Bateis&r,. S^atistti^ftl .lawi^sr a^ Ifesr Book,  ■ 

2S« ,.Ssoheij#>-J&ji !>♦,. i3a43,©w §*. W*# sad-, ^a^bill, 1, S*,. ^JPO^SB® 


