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I$$RO.üIJÇ:NTON :

Ia Êaaada today there ls eonel.depeble evldenee of, *uhoptfmel

nutrltlos sã sboy,ra by dletary srlr?eps ee,srj.ed *ut 1s a nuuber of
el.tl.es äcr,Ëss tb.e aountr?. (gr l trn, each study lt wee found .thet the

esaorble acld constmed, by tbe farally wee below the standard, re-
quirønen!, and, thåt ft wes one of the most extrene deff,elenetes ln
a large proportlon ef the peopXoo

, there ac,e two dl.etlnaËly neparate dletary standards ueed 1n

Ganada today" lo dçÈerrulne tho requÍ+'=ennent of a nutr'S.ent fotr an

Í.ndlvlüuai, a etandard was drana up by the He,tlonaÏ Researeh tounell
of, tbe. Unlted stateE ln 194Lf ln+l and ter¡tattvety aeeepted by the

:

.0anadf.ae üounci-l of Ï{utrltf.on (ÞB} Ì.n 1948, *his stead,ard allows
a wf.de margln of cafety for each nutrÍ,ent to lnsure opttmum nutrl-
tlon fer evelyotlsr [lbe dally adult allowances zuggested are ?5 mgm.

fo'r nea and ?O ffiff. f,or women. ÁI}owanees &ra gtven also for ohll-
drep of çaælgus eg€sr fhe eeoond dtetary etalrdard wåÊ oonstrueted

by the Canadlan Counell of Nutrltlsn (ff) fn Lg45 fer the purposg

of plannLng food suBpllos for a poprrlfltlon. 'fhe &vêFe6e rsÇrr$"re..

ment f,or a rÐpsêÊentEtf.ve grouB of Fe€ptre waÊ nsed te 
"unuiro*t 

the

etandard,, and the suggested dally al,lowancee f,or ascorbia ecld are

SÊ mgm.ç f,or adu].Ès and 50 ugu." for ehlldrenr
Although tÏqe nçtrltlsnal, etatue of, the peeple of tenada may be

þelsw the oBtlwm levetrexêseme nalrlr¡trLtl.en f.e praotlea1try unkaswn.

l5f ) Xn other parts of, the world" however, pd;rêlcularLy ln Europe

aad fndåa etarYatlon 1s prevalont" [he ahcrtege of food euppLfee ls
extremel.y' greven and i.t le l@I¡eretlve that the losees ín nî¡trter$

¡1-
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?eiue gÃBs6d by sueh uglvossêt praet!.sss &s t¡,ansportatlon, ÉtÞ-

tage a¡¡d aosk;tag eþould be 4etermlnod and mlnlnJ.øed ae mueb, as

posslbLe. Xt !.s also of extreme fmportance tbet the food whleh

le produeed ls ef tþe hfgheet posslble nutrltlonal valuer
Aeeorblo acldr ór v!.tamln 0 l.s one og the uçst unetabJ.e of,

the vltamlns. It Ls wator-solublo and destroyed by oxidatlon ín
the alr, eepeoially ln an alkallne solutlon" llhe losses caueed,

b¡r øtarege, eookfng arrd oe$ntng'of, fsul"ts and vegetabl.oe mey be

ao large as to 'lmFalr the usefulnese of tbese food,s a.E sources of,

tbe ti.ta¡tÍn' 1n questlon,

ålthough there erê lrery data on the ascorbj.o acld sontent of
vegetabl,es grøwÊ eleewhere, 'there f;s llttle knorvn cono€rr11ng tho
amount l* ManltoÞe vegetabies. fhet'efore lt was consldered worth,

while to study Manlteba vegetabl,êF el,ørig theao LÍnes. fhe three

vegetablee eËþsen f,or thle stud¡r are oabbage, p6es and poüatoen, '

s!.nee they are e}l, g;ood sourees of, ascorble aeid and conqnonly

grÕwû ls the provtnile. fhe purpose sf tbe work ås threefotrd¡
'I

ff.rsüLy üo detennlne the ascorþle aefd eonsçst of several yaríe.
tfee of aabbage, pee$ aad potatðes grown 1n Maniüoba, and te eo#

Pår€ tþese rssults w5.th those of othor workers¡ socondly, to eom",

par¿? the aseorble acld, content of these vegetables grown at the
unlverslty of Manttoba wl.th that of, vegetables grown 1n oüher

dleürtets of the provl.nae¡ and thtrdl"y, to dete:mlne the effeot
ef uatr¡ratlono shor,t-teru resàigernetor storager long-trem root-
bouse etorege, eooking, eannf.sg and otbor þórrsehold praotl.Ees on

th,e ascorbf.e actd conteÊt of the vegetables.



ElstorSr

gqBrYY sês'v¡el,L-known ln *r*rcpe before the lntgoduatåon ef
Êhe potato but nftef tbet tiue ft i,¡ae rarely Feeä en land.. {Bl rt
TYâsr however, a famfllar dÍEeaso to satlors who were }oc¡¡g åwê¡r

from shere. {got Ia 184? an lntçrest!-ng e:cperfment was carrfed sut
by e ErltLeh 6urgêoa, I,fnd, {66} for the purpose of, findln6,a oure
f6r eeuryy nn asl,lotre. Mar¡y $rgg€ Lted rensdíes w..ere td:,ted þuü
oaly oraages and lemBBE $ëre found to be effeotlte' ïn the saj&e

3r€ßr lt was euggeøted by Budd ler ¡ thåü sGnrysr was eaused b,y the
deff.ole*rey of ÉÊme essentr.al el,emer¡t, hut tt wae not untLl lgtl
that Eolst and Frolfch (85, â6) proved thls propheoy to be ttrue,
end showed tbet seur'Ty ges ear¡sed by tb,e def,rcrency of a epeeifro
subgtance - later oalled vlta,mln C.

s&e eonett"ttttlon of vfüanin c was esüeulleþed b5r the r+ork sf
a nn*b*r of fnver:tlgatorsr åf.X,vao f B4I 1R Igå4, saoeecded fn cÐE-
eentrattng *he antÍsearhutie subetasoø to ar-¿ ax,msst pure staùe,
end usfns the æneentrate establlúed thç moleeular formula c H rìlømula ü6Hg06,
He alse notlced åtc reeem-bla¡ree to bexeeee end lts f.getabll,l,.ty to*
warde @Np$eÐr rn 1ÐÊ0 Þ#s¿ffi,onü {gå.} *uggested that the antltseor-
butls ilbetance be carred. vrtar¿ln c - fet-eorabre A an¿ water-
soLuble B &avf.ng been r.eruod alreadyç

w,btr,te str.ldyfag i,be od,datrçÞ - redustion *¡r*ten of, f;be adre_
sel eeråex" $eer'$-Src$rryl' f6?) leetrat*d a etron¿tr'l¡r redueing eub-
stanse Í'n L*.mor,¡ Jutree aad eabb&Ë*, and elso ep en,aÏfu,e vrhreh esi-
dlses hexur"onla acld in the proÉenc€ of oxygr:n into ê rrev,:r$lbLe
oxldaÈf.on ¡rrroduet, Wzueþ and Kång l?g) Í"der*t$.fled hsxansnf.a eo5.d
as vrtantn € çþen tþry f.solated, rhe laÉter f,rou ï,emea J*r.ee trn
198&ç ln tho next year the debydro f,orm ef the vitemin w&F p'er
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d¡¡eed by o;*1da'ton aad Ísolated Þ-y Karrer, sotromon and gchopBr

(ã5) Shê etrtlcteral 
.-fsr¡aul,ae 

of the tvso foru's were establlshed by
Eaworth, (a2) grrst, f eg) Karrer, $ehdpp and Øehender, f rillMf.rh*ul
and KrafÉ (++¡ erd Von Euler and Klussmann (X4)
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Xt was suggosted by $øent-0yorgyl afrd HewelrËh 16gl thet the
name bexursnle aøf.d be chaFged ts asosrbls. acl.d, sfnee the foro.er'l's the nå¡0e sf a elase of, Eubsti+ncðs rathor than an lndlvfduaX.
eoqpound'. ghe Ausrloan Medloal .{ssoelatlonr hcilrev,:r, preferred to
oat'l nt cevf.tanle eeLd to prevent therepeutÍe 

"**uuuno"r,**u, brrt
later they aacepted the nåme ascorble acLd because of ltß nore
eomfûOn Esåg€r

$he f,furst e¡rnthes!.s of asoorbf.e aetd wa.r aeconpl!.shed in Ig$S
by nelohetern, Gnresner ¿dr¡d oppenauor (60) qsrng ,-*rn-u-*;-;--""
base' [he l-xylose rüéi8 treated ¡slth phenylbydraslne and hydrolyseci
üo l-xylo€onÈ. sydro.eyanlo aold wês then adèed and lt waE further
þdrolysed, to 5-Ketogulanl0 aold, and f1na1Ly l.aecorble aeld,n
fhree otber syathet!"G prooossee have b.:en. dev rlopo¿n and one whtch
he* beea used u*"uletly wae d€yer.oped by Relcbstern ;"- ;;;;;
nslgg d-gIUGOse &s a ibaeå¡

Methods

fhe flrst quentrtatfve deüÈn*lnatron of vi.tauln c xn food was

Eå
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Bade by Eolet and Frol*ch.. f A0 ) Bbey fouqd tb.at Bulnea-pl$* oR a

dlsü úoflet.ent ln the vl.t amtn ep¡r*foBà a henorr,hagic djlseaee
''.t ,

whleh was ${qlXar te sourrvy 1n brxuane* the a,nount of the fsod

Hêcossar5r to Brevent s€ur"¡r le the antrmal Tfles used as an lndex of
tbe vltauln 0 eoseeÊtratlon. $he dlet cönel:rte4 gf, oats aad water

and tb,erefore was defj.el ent ln other f,aetors as $@11 es v!.tånln C.

Cohen and Mendel, (fa ¡ and sb,e:nnan, Le Mer and Oauapbell (64} nad.e

l¡$rrovemente ln the dtçt unt$.I åt we,s free f,¡rn vftEnln t but oog-

talned a.11 the other eãs€Húåêt, factsrs.
Fhere aro three generel t54res of btol.ogtaal Hpthode, $henm,en,

I.a M@r a¡*d Sa.Ðsthell (841 used tÏæ grewth €r Í)reventlve uethçd te
detergttne the ¡rf.n1mry amaumt of vltasûln Q necaesar.îr to p::evegt

seurT}'o ln 19BA a eureÍ;lve.aethod'w&s developed by Elroh,* Ha$rls
and HaS l"y) wAtch dete:nalnes the amount gf the vltemlp aeesssatîr
üo eure seqrvl¡lû ar.*d tþe tþf.l¡rl uethod, ¿evel.oped þy HpJerr f$5)
tlseü the htsûo}ogieai. changes Ln the teçth of, the gulnea-3¡lgs &B aür

fndl'catlon of, vltamta C concentraù1on, Btologlcal methods are ueed
today malnly as a ebeek for chenrear proced,uree,

Sþø f,f-rst eol"or tost f,on VftanlA G wee deyeleË¡ed by BessanOff,
f66l.usf¡ry{äe FçIlËr=Þçnf,ç pbenotr neagent. fþs df¡s E_6 dtehl.erø_
pbgnotrÍ-adelñenst was f3.rst suggestecl by lf.ltrnens *nd Elrsaþ {?o}
aa'ueläg speeffLe.for vlta¡n1r,l 6n and 1É 1Ë$5 Besser aa4 Elng f6)
uned fhlç dyg fg a tuåmtitatívç tent to determtne nl-tarnln 0 !.n
plant and anfsal t*,r+sr¡ee. sho s*tsplee werç grouad [u a nortÈr
epd tbe vltadn extfaeted w.th fbree psr cqrit netaphospborÍc aeld,¡
Xt was then centrlfuged and the detcralnatlon carrled out by dlreat
tltratlonr Is 1958 Besse¡r f4) poAlfled the Èye tftration uethoê
üo usø a pãotoelectria eorortpet*,r* ffhe machue uutoa*tfoall¡r
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EettÐr,s@rreêtc fpr astrÊ86Ðlts,

ss{-polnt 1s elfmlæted.

ar¡d the sub$eeflve reêdlag 0f ths

Ia 1941 Merell {g0t re?vl.sed Ëeçseyte method ts dete¿:H.lns as-

Gsrbl.G a6fd lr* plant material.s" Á' Warlr¡g Blengor seg us6d for
extraøtå.ng and gf{nclfng¡ and the EÞIut{on waa flltered through

tsugtber twelve r$hetm¡¿n fluted fLtt Ðr paperc flo *f"mpl.f,fþ saLeula* 
i

tloae a etanderd ourve waß prepatred uelng solutlone of pure âscot-

ÞLc acld* Eho log of the gafvanonetær readfng was pJ.otted agelsst

tbe e4qwat of, asoo:rbÍ.e agå.d 1n tbe semple to f,olæ a etre,l,ghü l*ne.
ln t94Ê Loeff,t,çr and Fontlng 141) us¿lf,led ldor:etLrE method

:

üe aeke [ù adapteble for the dote:nalpetlop of msr,¡y kXsds sf, frulte
ead vegetebi,es. frosh, froøen sRd dçhtdrated, å Eolnt1on of, one

per cont netaBbosphorfo acfd wae ueed ln FIu** of the three per
ceBt ln orcer to eltminate the need fsr þ$fferf,ägr It was f,ound

tbat a one pêr eent sol.utf.on, wlth a'ratÍ.o of -qe.r¡sR volumee of
aetå to one ysl"nne of ptant nsåter1aI, y!.elded a pã low enough

to prevent losses durlng blendlng and'yet su.f,ff-clently htgh to
prevent the fadXng of {;he dyer

Þ..1Ë.obJ. otspher¡ol Lndolphr..no'I det eræfneg rerine ed as* orb i.c as-l d

only' Wben deh¡rdroasêorblc acld 1r: presÊf¡t Ln meterials tt ¡nust
þe reduped Éo a'scerbl.e aeld before àt ean be detc¡rua!.rred by thf.a
d'ye. fhe most $enêri.lly used, reduatlon technlque ls that orlgl-
naüed by *lllnens and Hfrseh. f f€ l Egrdrogen ar¡l,fÍde wås ï¡sed ae

Éhe reduolnË agent s¿nd *'he êxsêÊE drlVea off by earbOR dlO>r{¿e

er nttgo$sfrr Ehe total aseorbLç acld wae then det, ¡æJ"ned by 3,*6'
dfehl.orephenotindophenol tftratlofrr Eowèver ft hee boen ehsrsr,r

by ä1rw lãã) *haË sulf$rdryl salte produea a notf.eeab}e error,
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aËd a technf-que bas been d,eveloped by Roe apd ûesterllng f 6å ) te
determlne ascorble acld dlreetly ln plants by uslng the dye 8-4

dlnftrophenyl.hydraøf.ne, Shls 1e a modlf[eatlcn of, the metb.od of

Rge snd Ker¡ther (6I) to Aetermlne tøtal aseorbte aeid 1n ühe blsoctr

îhe ertraetfag soluttroa wee fl.ve per eent netaphoøpborle acld and.

oae per oeat thlourea. llhe Latter. süabLlÍsee asoorble aeld and

prerente lts oxld,Etfoa to the dehydre fsrt 1n the preeence of the

dye'

Certaln t¡rpee of foods, such ai6 gre€B walnuts, (g1) a¡rd de-

h¡rdr*ted (44) and eooked (?ã) vogetabiee were found ts eon*aln

Ether dye-reduelþê; g*þgtançe$, ¡shtch reacted as a*eorbLs acld "whert

I,t was bel.ng dete:m,J"ned, wokes (rs) suggested tbe ãû$ûe Eapparent

vÍtauin C'r to lnelude these subst¿nces rshich have no anttrecorbutlo
actlvlty, lËwo'¡aethode üo áeteflEl4o ü.apparent Tå.trn"ig, G'f baye been

euggesÈed' Lugg (**1 and Mapson 14ö, 441 both r¡,sed, fergal.degyde to
sgperêüe aeoorb!.e acld from reductones, $he baete of the æethod

le tho faot that at a PE Þf, Ê.0 aseorbfc esåd f,s rapfdly eor¡deneed

by * sstrutl"on of +fgü.t pcr eegt fomaldehyde, while redqctones
reaot nore slrylFr Ir¡ L94g LeW f ¿l.El foi¿åd that a .twenty per eenü

sol'qtlon of h¡rdroehXorlc acld, vrhon addod to & solutton of ascorblc
acid, eompletely lnhlblted the rev.erstble o ldatlon proco:.s êBd

enLy trapSrerent vlt;nln Ott neacted lsÍüh the dy€:. 0B dlluttor¡ s¿ith

water, aoeerbLo aeld rigaj.H wqs gxl,digçd ån the presence of the dyer
and the dlf,ference tn the tw readiags gave th* aeçoråÍc acld con-
tcst of the çolutlon¡

REvf,ew of, tfteraüure
A ver¡r wlde varf.atlon ln the aeeorble ecLd content of cabbage,
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PesF åf¡d pqtatoes hês beea rsportsd Ln låteræS¿¿"rl:. Fho varte,tlon

å,s tr,i:rge not on3.y betweon vartetiee , bgt Ê.I.rîo v¡lfhln varf.etles.ôf,
the ee&e vegotabXe¡ She råfrge and mean aseorble aold value* pf,

the raw vegetabl,es, &*. rspÐr*ed 1a L!.teratur+, êre sbown åu Eab}e I,
Wånter cabbage Bas found by Êould.,nd Bressler {fg} to contain lees
ascorble acld tban Euuuner qabÞage. whfle Bure!.l, Brown and Ebrlgbü

{Ie} reported tke ÊFposlte f,eetn Fhe wlde rsnge of 4ß tq l€t ugp,
per l0o gïrr rrâs rol:orted by both Br¡retl et ¿il. (ro) and Maynard ¿incr

Feer:sg 146 ) ËEr thisty and th.!.rüy-one etraÍ.ns an¡i verfetles r€s-
peøflvely* fbe eversge eeoorb!"c aofd csr*trnt 9f the Êotderr Å*re
varlety $e.s foufid &o be ä6 ¡agÞr" per 1CI0 gr[r þy 6ou].d and Sressletr
(le¡ and 8fl'$ EËæ* b5r Bureltr et al. ll0) llhe vatues reported for
the Ðoplsh Bal,trhead varlety by theso w*,ker.s îrerð 60 and lË?,0 Egîrr

respectlvelg; Ëoã¡enhagçf{ }frt,irkeü e$d Fennr;i3.van1a $tate Bellþeed
Talues wer€ nepotrted þtr BurBIl* growu snd EbrlË;ht (IO) ae TL.g and

1Ê6'l gg$¡ pÊl" l$t gno, e*øapeetfvúü¡r* HoX.l.Srreann Brodll.e and Wfll-.¿rd

lA+¡ fouadl a räÂgc .of $6 ts g8 ßtgïrtr pêr L0ü gm. fer eabbs.ge pgti*

êheeed sf¡ tbe [sronto retelL uatriket.

For e*,ghteefl vagl,eÈf,ee of peas, Haak, frEseler aad K[rg f +f ¡
ln 1O0 ffir ¡ and yan Ðuyne,

Frue&&art, üþaee and $røpson {?g) f,or¡nd Ê oonilpernt$.vo rångê sÊ EÐ

ts 4o Hsr per !'0CI gm. for Rlne varÍetl.es. fhe ¡nee"rt velues for
[axtonrs Fr,É.greeE and tr'ltt1e,]ûarvel variet{,ès wêre reported by
lån Ðq¡fne et sl. {?6} te be ål asd Êõ, mgror per lCIO grn. respectlvely.
ËetÞ &tack q¿t alc {+,*, } aÞÉ Bessey f ûl €orrn¿ that tþ.e escorbf"s eold
content of pees decreased durånE u.aturatfcn;

Â seel.lor varÍatle$ sås tssported by Heael.en¡ f,yone ,,nd trrelle3g
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flgl between seren varletlee of potetoee €irown in olx stutee', than

wtthln tÞe Ïrtsä. 0ràbibler varl.sty grow$ fn Eevan states. .& nauge

&9, E2 te $9 figm* IÞF 160 9m', for tu¡enty-fwø varletles wä,F reported

by &{urphy st a3.r ¡ {øA¡ whlle a slmllar varlatlon of, åû to 41 mgun.

per 100 gn. ïvas reported by Lanpått, Baker and larklnson ffg) for
f,lfteep ranletfes, For teE varlet!.ee. ;Iulea ÍS0) r€pörted €, rênse

øÊ I&,Ê to å9rfl îngn, Ser f,OO gø. A great df,fÉerense wlth.Ln tþ e

fr{.sh 0oþþl,er snd Wesþa varletfeE tcas reported by both Karlkkn.

Þxdgeon end Eauk {ne¡ a$d Murphy, Þove and Akeley. fSe¡

tt was reported by B'r.rre1l, Broirun end Ebrl$btn {fO¡ ![erpby,

Ðçrye and Akeley {6e} egd Haynerd ;',nd Beeese f46} tnat geãette lß-
ftr¡eeeeg pvslffihel,a any va¡.l.atfons due úo el!.maten EofX.,eS fertl-
l,tøatlonr Bhe eþseïqte Taïuee g6p the aeaorblc aeåd eantent sf
s vøÍl,etg we,s foxrnd to depend upCIft eavf.ron¡nentatr fa*tgËe" but the
Fgtratlve ¡ienstlon sf, a Varf.ety wlthln B. 1.er€*r Brsrs* $ndef the
same conditlono, rem,alned coastent. Of, tbe en¡¡irorunental faetors,
trÉaffiard nad Bsesoä f46! found th,.ù tse.h$ waÉ the mest effeotxye,
whåle tha efføot of æfl, egd fertttr$,aatJ"eåtr wã.s ntÍ.6ht*

Ebe srÍ'g$t¡ul aeaprbùe erel.d sontent sf a vegetablo may ohangg

¡clÈä etotrager Besegy {S} ne¡¡orted a Ê6 per üffiit åoEe ln the
aecorbË.s aci.d conter¡t of eebbage wheR stored for oae ns*th at
rOoB tempepatEfê¡ Fhe loes wss I0 per eont f,or stqrage of the
ËsÐ,ê l,ength of true at ,*Fø to 60e g. .yan sushei üheee aaê
st,*pßea {??} regunted thet ls sÉerege a* gro to sge F. thete was
e sllgþt rlsa ån aseoxtj.e aeld fn three dayso a Lt per ceat losg
f,n twenty-trf*e days i aâd a Br. per eæt roes f.n nrnety-tårøe dayer
.t r!'se ån the asoorbic acid yal,ue af,ter stora6e for two deyo at
õP C. waÊ alss repËryted by Lampått, Eaker aqd FeirJttrBeon, (AVt
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aqd, *ã.esÊ EffirËefs eagge+t that tbe appa¿'ilnt åae;:ea*e trn aacsrbå,e

aa!.d is drre åe weigb* ÇÞt*ngeø ln tþe ve6øËahle*

Feae kepü at rsçn ËcmpereÉl¡re fgr aa* end threc *ayç weire

f,suad W 9re6etref, {l I þø 1os6 I.å anti fi$ psr eent öf ühefr ae- 
i

çErbfo acld eont+r¡t respecttvely, Ât €s to åÐ ú tb.ere Ere$ Êg loes

ln ene dayr aM a I Þen cent loe s f.n three dayer

St, vüae r,,)poriied by Essalea" I.yons and 3te11.ers {fg} ar¡d Julen

f eO ¡ Êhat süarage terlåed tø level dlffenenees betîfleen verletl.es
äf, pø,t-atoes¡ Ees+Lcn et aåç flgl, fswrd e. Xoes of Éros Ð ùo 60

per oenf for efgÞb varå.etf.es drlrü"n6 fÍve xronth¡l $tEsege, wbf.l.p

&glÞþf fÐe¡'#oqnd the efesaga Í,oss fgr* #å,H vestsùåes durf"t6 ssyen

uaonÊht s stetreg* wes lT, per eent . .

'te mlght be e,æp*eted eqokånei ohang*e the asçerbf.s aså4 c€f*-

teffi of, e vogeùab*,ar. fbcre hae heeffi ø grÞet verf,atlor¡ lr¡ tbe

method, th.e uten*j"L, the tfme, &þd the r¿rt1o of water to vegetable
üsed b¡r dtffereut wrkete who have rtud.{ed thås probteÉ. fabX,e ïI
eho$'6 üh.,r percer*üe$ë çf, aseorbf,Ê acåd retaåned ln the cooked v€gê-

tableo då,esolved Èæ th*'qoçkåßff w*'ter end dÊsúro$eür 4a found tg
iåtçrature* 'flho emrumt of aeeorþåc aeld reta3åeÉ fn tUe oooked

eabÞegç varled frorn å* to $g Þsr eenüç Sbe æOqnt dtesolved ln
tke coohång r,vat'*H verÈed grffi 8õ te 66 grer cgn* r Ê.Rd tke emsunú

destreyed,, fr,.w, LÊ to 56 per eent, llhe en:ot'blc ecid retalned, ln
the csoked potato varled fFo$ sã to,g? per cent" whlle tþe a¡nounü

dleeolvee tn {:hp waüsr w&s frund by ture r¡mrkers te be,Lg and I,5
p*r eentç e.nd the æeunt døsüreyed gg ar¡d ? per centq

fh'e retentlc¡r ef assorble acld 1n cooked freeh peÊ-c w&s re-
pented b¡r Beøsey fS) asd Fesfen, ärssslet and, Xing (f?¡ to be
€pp¡Þrct$ratetill SO per eptrrtc Senton, eË eI" ,f,l?) rÉporled. teet &6
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peåE beee#e ovetrcooked¡ fhere was a corrtLnual rlee ln the asesrbÍ€

aøåd nelues før tbe wateÍn whtïe åhe values fer the vegoteblÊ pG-

m.alned conete$tr ilr tendEd to Lnerease s},Àghtlyi $'þese woÍ'kers

suggert that the apparent Lnereeso 1¡r tbe ans*gbå.e ¿l'old content

may be dt¿e åo an lRerçase I.n stþer d$ra-pedurS"Rg r.:Ì¿bet¿ncasr å ef.nl,-

*ar ris.e was r+g)orbed"tly Fenton *ad Sreesleg {¿q} whea fwnøn pees

w€re Éïrese@ofu_ed.+ 8Edþ¡rntsr {ir.r,rq 8oþT¡f"ne f ?¡,} ropÊptsd thet qeoked

frozeg F@aE csr,¡talned 40 tø 60 pçr ee,rlË of tbetrt qrl€;lnal aeeorhls
ectd oontstrt, sr¿d Fell,ers a1d stepat flgl g'ound Thut the loss ån

eec.orbic soi.d daa to frøeøtxry Ha{i *ookÍng wae 6sç6 p*r eqnf¿ frþe

sa¡rryrercl.af eannf^ng'.ef pes,s wes reportød by Fen,sey fg) t,e reqse Ê

lCIse ln aeeosbÍ.e açÍd qf Þ0 to fiõ per cent, vrhåle ã'el,l"er*¡ and $tepat
(15) found a lc¡ee of, Sb,g per censr

$he çffect ç9 a rerf large vph¡naç çf esokf.ng watês w€B reported
hy Olltver f66) to l"ower the retentlon of ascosblc aelci ln the
e+sked vogetatslen and a v'jry ffiarL vorune çf water was ehswn by
Yan Ërlyne, 0haee and $lmpson f Tr) *s lncrease the retention. 

-I\

wüde varÈætten wlthta tbeee extr.@es* howererr had l,lttLe effeet,
0lrfvor {66 I reported' thaÊ the rengfh sf, the oookf-qg tlne hed
lf.ttle eff,est on the rotentlon unlass tho vegetabl.e Þrâs Ðver_
ooohedr ffg Loss tn nseorbLo eefd durtgg the soarklng of potatoea

;fe¡'three hsurs fn Èop water was re¡:ørüed by sllJ.vÉr {66} and
Allen and Mapæar f l)

[bere uey Þe a f,us,*her t,osa Ír¡, aEeorB'le ac$,d fÞæ the hst
sooked f,ood v¡hen reft stand-,* ng. she ross ïehen cabbage røas kept
hot for oae hcur af,ter cookr.ng was found by tennpr.tt, r*rcr ur,l
Serkllnson. {ge} Árten anei Mapson {x} ana orrrv*o *o be 60 per
eent* Hoj.x,ynan, Brodle and wfåÏard l&4! reported, a loss ed 6å 

,

¡



Segeteble

S.abbege

HEf eræc*

B,&.aE". är@sb
f,twrsn

Al.Ies amd MapesúË {L }
Eellynan, Ëmsð1ç aed
Fúllard {s4}
ïsbêl, aM ff'aÉü48Ë. {,6ã},
Taa Ðrryae, Shaeo
and ¡lJ.æpeor* {T?l
woåãÍË#oæ asË BseEsltrsr t&s ¡

Bøsew f5l
Fenton:" aH. tsressler {f6 }
t[elnüo s.b* Ftr*eeler .aslê
Fouton f 481

frÈÐñ qsd Eal,tléagr {&} }

Ë@$¡effin Beker affiê
,Parktnep-a tua¡
Sl,X.l.ver f$É )
lan Þryrnæ" ehase ar¡d
sîq¡sea f ?Ê l

gÉ+a*oê,*

Eå81,8 TT

0ook[,ng
Stue

rtu

Wate* ta

t

*
I
{.
s
,s,

ü,

Srqset'ahile

Ëet
B:S

å$ll
4Ê¡ I
*¡,ï.
Etl.
Ë':lL

tl
&¡S

s,f ll"

Ê,1É

q
$
3

4+
4å
Ëã

$û*4#
s$
6Ë
e,8

Ëß
ss

69-SS

êê*æs g,
ls$*Fw*

te,

Êø

gae Ê
lgb+l$w¡

44
$s
BY'

4&=49
*ü
gF
6€

&#
$s

Êfi*åt

!.a
4
I

1?-Ê8
zv
1?.
x,å

âE
6

S-f,6

*.ts-

19
6s

gtt

r6
1g

r
8fi



.: , -14-
te 8E peg eent tn thlrtS ntnutêsr It was found by.lerftins (F,vl

tþåt boll,ed potatoea, kept hot oÞ å stoen-*aþle f,or ef.xty æinuüee,

loet an addltlenal 64 per eenû of thaår ascorþ5.e ael.d eentent.

Bhê dshyd,soaeeorble aeld. of eaþbagc and petatoes purehased

on the retatL m.erket was four¡d Þy Beoharech and Coatee lg) ts bø

5 sr 4 ægnt and L Hffir per 100 gm. roøpectlvêlfl* &loryag, MaeKf.nney

anû Catlleau l5) repràrted that ne deh¡rdtro aseorbto ee!.d wae found

l.n any v*geteblee, end Eseel,enn I;yoas and FøL!",ers (Xg) found ne

debyðnoasesrþåe acJ.d ln the petato* However fuba, flunter aad

Steele {TF} reported tha? twÉ raw cabbage senples srRtarned ls?g
tügfß,r and 9rl q€içr, &'ðr tr00 gB. of debgdroaecorbtrc,ecid, whltre the
eookeê vegetable cont¿iÍneð ,,$.ï and $,f u6B, fiheso wÞrkçge re.r
porùed that fresh peeg centelnçd Ë0,ü üffir ef dehydroasoorbf,g

aeid whi.le tbe cookod ea,nples had a content of 5.1 and. Ê.? nigtn.

Ber 100 gn.

Ma¡leon laø¡ roported that t-rË napparent vttamån 0F ïras fcund
l"a efther freeh fru*.ts 6$d vogêtaþles or- ty¡rleall,ï cooked and

Bresersêd f,oods. Høwever Wekes, Ê*gan and tleeoþy fAA¡ have .f,oundt
rrapparent vltemtn Cn lR a wlde verlot¡r of foode, lncludlng those
whlsh have beeq etoced undor Bonmal eonditf.ons+ It wae reported
þãr fube, Hnatcr aâd steçLo {?6} that gCI end BË pen cent of the
aessrble eeld varnee ef üwe effi*Ì¡,Er of cookeû eabbage, End t4
ead lõ por eest of ùhe esntent of, two sanples of, oooked, ÞôaF nss
aappare*t vltamÈn d$n altbou8h ge rapÞarent vlteuta tw wå.s forlnd
ån the raw saqple.
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Methoê

tbE anelytlaaX, procedure used to determ.J-r¡e fha asoorbtc aeld
qsntent of the vegeteblee was that of teeifle{ aRd }ontlt€, (41)

and readtnge €eir's teken f,n e 0ø!'wan spoetraphotamaeter uslng e

680'M'¡r. {f.lterr Å eE$â,es of eolort^neten tubes wers rnatcled ln
the opeotrophoúemeter en¿ used througherat the otperåæente. ,t
stook solutlon of â-6 dlehÌ,orophenollndoæbenot d¡ro was prepared

solrúaûnlr¡g 800 frgqr pel tr* Þd d.1etî.1,1ed, water¡ from wbteh a weaker

E*lnúlon s"f 16 wgm* per I. Bas Frqpasqd aad etandarlsad'daily. trt
wss found th.at the stoek eCIlutloa enu}d be ueed for a month if
etored tn a refr!,gerator.

ßhø nethbd in detall wa$ 6e followe: Frm.,Ê6 to 50gm, of,

plaat mater!.e1 were grouad, ln e warlng Bl.endor wlth õ50 oÉ. of
ene per eoBt metephosphoric aol,d for ff.ve u.fnutes* eBü tþe ex-
traet f,f.lüered thr'ongh sumber tçrelve [{þat&e"s ftuted ff-åüer paptsr!

S,he speetrophstonete¡' was eet at f00 Tri.tb a tqbe osntag-n1ng: g oer

o-f dtstflled wetef and I oe. ef f1[tered extre*tn $o twri other
üubes" s €Gr ef the prevå"oe*xy stasder4i.sed dye sotrutt,sn and tr

ê9¡ sf the f,I.tterad exfiraet w6re added i.¡nd w6ln etfrred¡, Read!.ngs

Tssse takEa wnthtn fff,üeen eeeonde EfÈsr addfng tbe extreot untlt
üwe eheek@d rråthtn &r,ã galvaaometer antts. lfbe everege øf, these
üwo was used Ín oaleu[et16¡"¡s. Þ-uplÍqete samp]6s prsFered fro¡s
th,e eome extreot checked ¡d.tbis one psr eentr

Bo atendardise tþe düe. üþe uachlËe wae eet at 1o6 wtth a

tube ef ùT.eti.lled w&tetr, Fs two other tubo* eontai.n3a6 g eo. of
¡16-
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tbe d¡re, t @s. of the oae ¡ier oent metepb.osSrhorlc aeld wae added,
aad reedlngs teken wltbln få.fteen ceeorrds af,t+r addl,ng the acld
unttl tv¡o eheeked wfthü¡ 9ç6 galrenom*tgr unJ.te. Bhe average ef
the two valuçs waE used ln oaleulatione¡

A stendard curnre es euggested by Morol1 ($0) wês prepared, by
uelrl8 a eerlee of known ascorbig eeLd eoluålone eontaJ-nÍ.ng fron
5 to 40 ¡rgtra. of ascorblo acld pêr cor fhe standard eolutlons
werÐ prôparsd by dle,€ol.vlng rilã rûgtr? of ascorblc ael.d o"y:ta1,e 1n

åso ooç of ose pen øent wotepboephorlo ecldl From l tg g err
l4ounts of the nolutloR wore added. to l,0O ec, volr¡metrle f,Þnke,
made up to the mark v¡lth one per cent metaphoephorf,o acld and---t_ 

,tested by tho proeefirre dEserl.bed above, 0be log of, tbe galva_
noneter read.!-rg for the samþ--r6 mlnus the r.eg of the reading for

j

the dye etagdardizatfoa wea plotted agølnst the asoorþls asld
çostent tn ugn, pÊr oo, F,he llne çf Þeet f,f,t was eeloutete¿
Uslng *&e u,eühod ôf le¿¿st Ðquares, end the equatLon wes
Yt0r00?48-oeo001. fhe callbratloR data for th.e detenolnatlon of
the et-ndard ríne are sb.own lH ßable ïrïr and the graph of ;;" '

llne ln Fl"gure Lr

fo earculate the $[ount of ascoïbfe aclê per r.o0 6m. of, pr,ant
uaterlel tbe f,ollowtng, equattCIn lvas used^¡

eqq@8blF eei.Ê) lüs!.s-tun

Ehs aoå.Eturç &eryeenÈage was appïe:crnated f,rom food tabrds,
sinee Lt u¡as f,ound by roeff,lon and, pontt'g (+x,) that a varratron
of, ËeveE per oent eaused lese th.¿n a oae per c.ent df.fferenee !.6
üå'e asoorble acld caloulaûlon, Motsture deternninaül.cne wero

t
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ffiade on ra,w cabbeg€ and fow¡d to check well wlth the tables.
thøy w@Te aleø pede on 6enn€d peas, einøø *he moå,eture contest
wae nöt glven ln tebles,

For the dehydroascorÐic acld d,eterulRatj"one, the nethod of.;
H,oe and, 0esterli.ng (eA ¡ wap ussd,, wi.th a S4g ffc.È* ftrlter. á

sa,lltÏ)le of a¡rproxluo.tely E æ" wa.s ground 1n a Warlng Blendor

cent metaphosplrorlc ecld
and ene pÊr çent tlionfea. fþe Fxtraet wae then f,tÏ.terod tbr"onËh
gunber twelve Wþat¡nen flut ed f ll,ter BepÉf . trr¡ eacþ of tw'o

netohlqg eolqr,lmeter tubes was preoed d søc' éf, å&e firtered
oxtraetn and to *he of the tubes I ec" of, tvro per eeBt å*4 dfnl.r
trophe¡¡yÏ.\ydraeä"ne ln $Fç Eul,phuråe aelé wae à¿aad, f,be other
tube was T.oft blank, ÊotÞ wËr6 hetd sos threa hours !.n aR Ln*
euþator et ä?o ü, and the6 pl,aced Ln an tee wertør þath" Whåle

å"a the lce weter" 6 eq* of, elght¡¡-ff,ve per eent sulpburlo acf.d

wa,s e'dded ûe eecft. tub*" dms þy üno¡¡r dBrtng açt x,eee than oBa

nfnuto, aad üE *þe bl,enk tEbe or,,rl,y wes addeel I eG* of Ê-4 dlnl-
trçphenyläFdFaøl.rlæ, $.he twe tubes ìr/eüe tþÊä ïilOll agltated ú

Fer$v6d ead drled, ßhe epeetro¡rbotsmçtes ærae set at lgð wfth
the þLeak tuÞe and reedlngs w'r6 taken wåtþln thlrty and forty-
ff,Ve &!"nutes e.dter rcuoyali, .f,srs the baùho

.å sçrtee oË kmvrn doþdrøa*eorb!.s açåd soÏr¡tlons cenüelntng
fron 0"$ tç,9r0 Bs&r Þex -ügr werç t$sted and a etasdard eur:ve
prepared,. ÍÞ.e detrgdreascorblo actd solutlon was prepared by
dl.eeolviqg å6 ff#rr* ef, escorbf,c actd ery*tal.e l_n il5 orr of flve
per oent metaphosphorlc acld. tshe eolutlon was oxldløed to
deþydroaeesrþ1o eeld by *ddtng ê d,rop Êr t.çvo of hro¡sXne until
the eol@.r wae ysllo+r¡ Exeeps brs¡alae wa,r dêoi,gted' afid the
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sotËtlo¡¡ aatraüed untll eolorless. From Q.ÛfLø te 0/f0 o6* agrot¡ülte

ef tþe eçlutåon $tsrâ pleced 1a .10û ec' voXrmetrl"o f,Laske ÊRd dtadé

up to the uerk wåth the eslutf"on of metaphoephorla aeld and

th,l,ognøer lfihe paxrples w6re prepar'ed aäd dete¿m1nçd by the ¡qethEd

d.çserlþed aboTer

F,be t,f.no sf heet fåt wae ea$sutrated. þy the me4þsd of le¿:sf

gqusFesr asd the equatlon wee Ye *O;Oã}T"E I t"VOff, wh'ere ã,

equala tbe ugnr Ðf de$rdmaeeorbfe aeld Þ€r oc. r and Y' equale
';

t$re Io6 ef üho gaâvenem@ter'readlngl ghs data f,or the'detorsf,+

naüÍeg ef the staadard 1åF6,ess ehsren l$ fabïe LV ane the grapb
.i

of the L1BB ta Flgure Br

;-;; ;;-;-throusbout üþ!.s $mrk, *nres* otherw$.so8bs vegetaþåee used througbout üþ!.s

Êpðçi,*[ed, were ð#gwÊ umder the a.rpervå.c jlor¿'6f the Þtvlslon of
Pleflt ËoleË,.,e et tbe BRtverstty ol fifant*oþa+. Flve farü.ptåee of
aabhago * tþree eu¡mêr and two winf;er, f,fye ver!.etlee sf p6es

end three varl^etles of petataeg were tested. llbe gerden was

planted later thag usual anå consequeqttry Éhe vegetabLes ïcer€

trate 18 reeehlng naturf.ty w!,th ths firnrt s¿mpl"es belag iletes-
nlneû about the begtnn!.qg of ;\uguetr $he vegetablec were of
eptf.mrrn aatur*.t3r unfeoe,,øËhenwtrsç s$-at€d, &gd detesm*,eetloRp

rres6 Garrieé oaÈ en the de$¡ theSr ws,fÊ gathered.

Be obtaln a unlforæ eabbage Barnple the oearse outer !.eaves

ef the þeaé rï€Fe rrr&lâSê4r the oebbag.e quartered and the oÞre

takea out¡ Ç&eE-$eottsnel sllcee rrorÊ ct¡t from oppoel.t@ qrreg+

ters¡ eftopped ceari:el.grr the ehrede mLred, and e reprssentatlve

Ba5ry1u öf apË:re:rlsat +Iy twestyr*f,jlys gme saleotedr Ã s6eôÊd

ge,mple uef.ng the other two quarters wss prüÞared trn the same wêgr

Eb,e peas of eaeh lot to be tesfed s€re shelled ¿nd m1:,r6d together
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9þeer,Yçd
{og 8s

üetrnrrlateå (.e)

û.õ
trrå
X¡ä
ã*€
{is
6iÊ
$*B
?.Ê
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f+l Êe},e.Étstef, fs.Ëtg Èbe T"tÉe ,øf bøe+ fåü. u$tng tbe nethortl

€i Leaet ËSTÃ&fê$r

E.-o.ûst,Lxft.feft
flhe s¡saderd Er¡ur of EeÊf¡aate ln per cent of, the
$€sn wae 1.11 per oent.
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end duplåcete eenpï,ee of apprexlnr,telg ti"renty'flve 6r*. eel,eeteô

ead welgbßdc Bwo s3.loee f,roß each patato, weågbåag approxlnately

50 gna. each E[ere tested. fbe vegetable was cut through the oentre

eloag tbe ton6$"tudlrlal exåe, e¡ld tbe el,le,ø,e Èaken fro¡n ef"ther haX,fr

&åffeleneea 1n ascorbÍ.e acid eontent betv¡ee¡ tbe fåve varl.otåes

o-f, eebÞage aÊd. betr,sEea fl¡rwer and wånter varf,et!.eE were te teå.
|Fhe heade selestçd wetre nature, sâê seüU)lång lraÊ aarried out ln
tbe aeäåer dêEo.rLbed abo?eo Slve er sf.tç heade ef, eai,h varl"etp
*etø,teated çver e pårf.od äf, two weeks to e s{onth, trn tbe caee ef,

pÇaso. f,røm e{ght *ø foltrteep }.ote çf onelr vonã.ety rsÊrñ ÊfàÊ.lsrsedr

016r e poriLød qf th¡'ee weoke tq a molltþ* ae they y6s'-"àed maturltSiç

Four.potatoes of eec&,,of, tbe f&reo vaf-ü,etilee werê teste4 after
':

belqg bsr¡rested¡ SlBeÉ they w€fc etorefl l¡unedf.atr,lilr the tranla-
tlon $,n tbe coneentratten nf the räteesla tn vogeteþl,ee gr,owa ln
dlf,ferañ Bar$e of, th*, provÈ,Bco waE teeteå by anaryEiÐg cabbage

aad, potaüoes eqt fæ¡n di,x dåaúrtote pf Manå.tobør She Ðpntah

Bat,l,heed verË.ety Of oabbeg.@ enê lr'Leh Ë_abbler and Werba pøtateee
wëre teeted aø they arrtrv'ed by:the aheve doÊsrlbed prcçødursr

lo fL¡rd the eff,eat Ef maüuratloa oÊ the asoorble gcj.d Go¡r*

tent @f peee. ü¡plåaate Ëffirples eg tþe l+artpa!e p,rggre*a r,erlety
ln tbree stages of nstur!.ty wene gathered and tested - when they
were snaIl, tendev and bad Hs! pçaehe* pptimum rne*urtty* wben

f,ully nature arrd oyer-rf,åtqîÕr fo determlRe the vernatlsn l¡l
asoof,bfo aold wtthj.n tke ¡*ature at*ge of Boas and cabbågs¡, a reeord
wae kEpt sf tb.e dete and th.;,dai1y avetragê oontent sf, æ,'¿1eh varåoùy
Ëver the ex3¡erl!Êçfitel ¡reråod.

flho exter+t of var{.atf on In tb
out tbe head of eat"bege was tested.,
flye heads wer6 remoyed and eamples

vlt anf.A eoneonf rutl"op Ébfongh-

flhe gêapse oî¡ter X,eayes of
of the êorìe and ånner end
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óutsy tLeeuèa ðf ea,:h lread analyeeda

Bs detenmine ho-va toag vegetables rnðy be kept ln a refrlgeretor
¡stthstrt loelag eeeorble'acld, refrlgerator øtorage testË wsre

eaffiod out on celbbage and peas. $h.reo verl.etles of eabbage Be¡:e ¡

gathered, glrt lnto guarters and for¡,r deterrnlnatlone $adg on eeeh

head lrrynedíately, $he seetlang $Jere wrnpped. fn wexeÈ pagrer and

k€Pü ån the refrlgerator fsr sfx day*, a&rl €eterslaat tçne made on

eaeb day exeept th* Shårdr ' PodE of thø taxüont s Frogrene ve:r!.ety

of Peae ursfs gatbernÉ emd foun dotemfnatioRs nade tnum,adåata1y,

lfhe rest of tbe podn ser6 ntored la a refrl,glereter fos feur d,ayen

and eamples rirere analyeeé dalXffr

Feüateee ond iqi.gter eabbage werê eüsred ån a roe?rþçase ebout
th* end of, september' Phey werð anai¡reed at *he tå¡ne of sterage
ând tbÐH ÐBGÊ #vesy month uetÍ[ ÀSfl]" ,A s,,ånJ"niffi ef f,oBT SstaÈoee
of, eeeh vartety Trer6 ansl,ysed eeeh tfme, hut ln tbe eare ofI

ft*bBage t&.a-re wÞr6 fgl*$r teads so thßt ÕB[tr twe Ðanteb Þetåheed
and oge $ennøF'I.v4nfa ff*ate Ea1lbe{xd wÈrg teeted at oêe tLreer

Låncola varlety pÐÉrs s[Þrs preÉçrved wher¡ they reached cpt1ur¡n
uaüur$ty SP rfgt Bea[svs usf-ng * prsrsure eesker* $ests wqre nEde
oa the pea8 before cannlrg, ead og the SlreËer:red irroduat several
tlmee durlBg the wlnterr Be oempare these valuçs rs.f th those sf,
É"Ovmerefelly Sår¡HBd Þrp&åêtgr eevçral þfe,nds ef *enned peas fougd
oa the retaf.l merlcet ef fflnntpeg wene analyaed. Iå eaeh ea*e two
capcFles of the vegetable aRd trve of th.e llquld were teeted¡

Gookirrg teets oB stored cabbage were oaruíod, out aacordlng to
Ëhe ue$hod sug"gemted bp $ebe[' ar¡d W,@deãI.r {ss¡ Ebs eebbä#€ rge$
quertered and, the oore remoyed,r Seotlone frCI¡n opposite quartere
wer@ choppe{ cæ:rsery, inlxcd togetkerr aÍ}d raw senl}tree werg anê-

j

'i.
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lysed for asoorbf.e acl-d and dehydrroaeeorbie ae1.d" fhree 4O gm.

and one 5 gm, oaryles y{ere weighed^, tied ln L;o*e eheeee-clOth

bags and cosked togetber ln 50O ccr of tap water ln ¿ra uneovered

ena¡nel sauoegmn. llhe ratto of w¿iter to caÞbege was therøfore

âzln îhe cheeeeoloth bags ellu1r¡¿rted tbe eoollng perloA trêGes-

sery to wetgþ the rarcple ascurately, durf-ng vrhf ob f lne the ae-

eorbte aold may be Lost by oxldatlon. Âlso ealotrLatlons may be

nade dlreetly oa the raw welght basls. [he wati]r waË bolltng
when the sarylos were add.ed and they wers eoolced for n5.ne mlnutes

af,ter {t returned te tþ.e bolL" Âfter oooklAg tho water wae

poured off and measurod, and samples of 1t deter.'rnj.ned f,or sscorþlÊ

acid and debydroascÐrble acfd,r One 40 grtr sample and the 5 6fia,

sanpLê of the cooked eabbage rrrere deüe:mlned for aEcorblc acfd,

and deb¡rdreascorble acld respacülvel.yr fhe otheF t'¿,o samples

Erere kept hot.fn pyrox dtshes 1n boll1ng water for thlrty and

sixty minutes, and then detertifu¡ed fsr eeeorble acLd. I{f.ne tests
were ueed to cbtaln the $Þän flgures for the eeek1r6 tes:ts, fXve

tests to sbtaln the va}uer: f,or the loss on standlng rmd tbree ts
flnd the debydmaseorble acid eontent.

Cooklng tosts were elso earrled out on fresb suütner eebbago,

uelng a ratto of wet*n to oabbage of 411,, to oonparÊ the retentfon
of the vft anln 1n the eooked, f,resh vegetable wlth that of, the

ooÕked stosed vegetable. $be ef,fect of addf.ng eal.t ts the eooktng

Ì8&ter wås etudf-ed, Ëupllcate aanpl,ee of eaþþage werÊ prepared ãnd

olre nqê,s aooked e¡lthout aalt and the otber with one-half a teaspoon

of ealt added to the oooktng water. Sh,e meån valueg were obtal.ned

fro¡n thø results of four tests.
One brend of, froøen raw peas were analy*ed for aseorblç esld
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and debydrqÞaseçsþlg eeldi êIrd cooklng teste were m¿rdê on tbø fËt¡Egn

vegetable by addl-rry thøæ. to bolling wat+r before d,efrestlng. Ebrae

40 €p* arld oÊe 6 $8" sa$rpls6 EÐr,r w$ågbed, tl.ød fä lcese Ghêese-

el.oüþ br:gs. added to 5tO CIE+ sf bCIttlhg tap w*.ter aâ4 oooked for
aå.ghË ml¡naües ¿f,tes tbe watËr retrurned te *he bo!.Lr flhe 6 gnu. and

one 4O 6Ët* sa¡ry)l.e* EîËre analy.*ed, ferr ascerbfe aeld å,nd dshffd,fs-

E,seorb$.* aeÍ.d, reepeotlvel¡r¡ aHd eanr¡rles +f the water wêr€ also

tested for both fsrrnr: of the v!"tamJ.nc fhe other two eanples vers
eseked fes eJstee$ and twenty*fogr üïnete"s and then analyeed al*ng
wlth water eanplee fer ascoil¡!.s aeld onl.y,

Tn tþç @€,flË of eaekfng te*te oå, pgtaËoesn the ve$etabXës Tsspe

PåslBå and raw *ero¡r3.es tostad fsr aEcorblo aeld aad <deþydroaseefþåe

aeå.d* fws påeeas €rf a¡lpgpxlnat:;I,y 4t grnr ånd øne Bl.ees of S Es*

Tflere wef.ghed for oooffir*g, eftd the vs[r¡æe ef eøehång wet*n ussÈ

waE fouP tåmeç the üetaï. wefght of vegeÉshl.s¡ F&e earyl.çs wsre
added to hoflåne water fn an anp^m.el så.r¡eËpûn ahd ecoked.wt"th the
If.d onr Sbe ma$S FÍ.eçe wqs eookfid ln f,offiteesr minutes.r å,H,,. îflð.å

remþved a.Rd ån@lysod fpr 4EhydroascorbÍ.e ae -'id* ffit}e übe lerryon
IrÍeaes tesk elEhteeæ ntnuteEr. $he ws.tetr wae *hen pgqg@d aÉ.fr

Eeêsgred qed eampl,oe ðf lÈ dçt+mntn-sd for ascorble +c1d and doh¡r*
droascorble acld' One of i;he lar6e eamples was aRaLysed Lffio-
$fatelg after çroktÍ*$ g€r aseolrbå.c ae f.*,.

[þe as*srbÍe aald retentjon i$ o*okeÊ freshty harveeted peta_

tËe* wqe tested to eôtsIlare Lt wltn the rotentåon lH eoçkeÈ süçx,ed
potaüpeç" fþe vagotaÞl,es r¡eno peerÐd Ènd eooks-ü ln e retÍp øf
wa$er to vegetahÌ,e cf 4råç 0åerbelf sÉ the vegetaÞtrÈ tras cooked

l¡moodfe*elf ane tb* otheæ half çooked ln t.,"p weter f,or tws hotltre,
the waûer rsê.s tþeã peRrgd off,* a,nd the vegetablee eooked [n freeb
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wFteg lm the Ìã€r,å*êF d6øçrf.beê above+ îhree te*tÊ îry6re Ussé üO ,

ßþtaûn erß¡têge veår*es*, *he effeøÉ of saak$,ag FgÈeÊoes wåthout

eeoks.pg thsn wae tepted þg sgak-Í,itg' onør,þ"l,f o"f, four p@tetøee åA,

tc aeåd+lap waå*r fCIr three þouse end åben feeü:ä& for eÊeoËþi

Bhe other balf waE analgreed tmnoålately,



Ba$rXts end, Ðleer¡ssJ-en

Fhe aseorble ael.d eontent of r&srr Ba*ur;; f,neehtg, barveeted

6åbbâgê, p€as and potatoee grûT'r$ sn {;he tlnåver¡:!.t¡f €øupne at

Fort Ëefry'hae br*en si¡merl¿ed lg febl,e Y,

A wÍ,dg yer"iatlon wl.thlÞ eesh iraråety of, aalibi:ge v+e,ø f,ou.nd,

End ühc Bd6Ír raLuee fs:: f,lve vsrÍ.et1os yarxcd ËrEm g&¡y te 4grî
&@r per l,Ot €rsr 8b1E rangs le 1øwer Shq$ that ã"sFÊr't6.È fçr E

¡atlsþ lagger nüÍrþ*s'rf ïê.råetl.es Þp Êt*x'exl* B$sprs end Ebså.gbt frol
and !fiaynard and Beeeoh f46 lr äË showg in Ðabl,e l, but are nora
øCIuryaraÞäe ta tÞs ¡r,esi¡lte ef #or¿[e and. Breeeåe:f {1Ð} end Hetrtr¡ruan,

Eagd$s aad Bf.Llqsd" {Ê4t Sþe qe.nlsh BeÏ.[head 'and Sennaylvsnlê

Ëtate Baälhead €s,nÉeHt sf w$.gùer yar*.øtÈe*n weß qensü,oftentl,y

hlghen then thst of, euwner varieüles, G,operrhagen }ÃerkeË, Gard,en 
'

,Ér6::e aad üersey Wakef,leld. lhie ågreÊË wttþ the result* of Buretl
e* *å¡i¿ f10¡ br¿t ls the reveseÊ sf tbsse sr:portød by Boul,d and

fseae}e!'* f ågl Bhe rltênÍ"a $ ssnteBt ef tbe Balähead vartstl.ee
Ðøæ¡rarøs wsåï. r¡åth that fçun4 bp €ot}3rroan et atr r {*+l þut waE

hlgher then the results sf, #ould and fireesler fl,O¡ aed ceReider-

abx,g Lower then th*ee çf Bnre!,l" et al* flÉl $f, ÈÞ,e s.ürû*tsr vp,tf.otlee,
Ëersey Ha&efget,d wes fen¡nd So hev'e ?he hfgbest aseerblc sstd content,
sþåLe the eenter** sf *he toäden ¡tere varÍety wee hf.gber Éhea that
*f Êepenhagt;n ffarketr $hÍ,s wee elec* reperted bs Furrslå eü elr ([0)

B,he escorbte *e$"d eantmt sf fraeh rew Es*Hf€ prÊs wae f,ouRd

to varp mord wf"thLn a varåety the.n betr¡¡een varllstles. flhe rf,eart

g€nteat oË ff"ve var$,etåes ërhgwsd a var!,atf.on of Ê$. T äs s$r6 ÐffSr

pgf ËêË g:B,¡ r, v&$çh egreÞts wltþ the Tarla'tlon rçpCIrted ån Sfteratrllle
qEF-
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e$ sþown åø Fah}e $' ghø I;lnaol¡r yarfe*y oontalsed the hl.gheet
avB*egs aeaorbåo acld eo.ntetìt, wbll.e tho va!.ue* for Laxtonre
Srogrees end LÍ.ttXe ûff+rvel agree eloee!,y i¡+åËh thsse repor*ed
by lêa Euyne, Þruclråsrt, $hase and Sl_n¡¡conr ty6,t

Eþa sarÍ'ertåçn wåthl.n potato vari"oüf.ø$ was IeçE thaÞ thåt
nêtsd åa the cther tlvo vegeüablee besauee *he vfte,mf.n ehanges
ovgll a peråo4 sf t3.ms 6öur.d not þe eeneådenød, ffbe aean yefLo-
tatr VaIuBE vaïl¡,frcm 15.P to l8.g nhleh are s¡lthln the rar¡ge
reported by Julen ($O¡ end elcee to th,e me¿in va}ue for slx ya-
råcüå,es f,ounü h'g ffia*-pÞryo, {ËË} $hey aro higÞ,en tþaa the vatugs
r*:Bofted by lls*elenr- Iiyens ar.!û Feï,lers {r$¡ er*d rcwes than tho.se
'of Saøpl*Ê, Ëaker and Farkf.nsen {gg¡ amd [iurä¡hy' Þov+ and retkeloyÒ

f nr¡ Fbe l¿€eh üobht*f :*¡.fid ffiarþa ?essø*åeÉ s¡erü çÞ.nËlÊt*ntly
hlgher !.n aaccrlrle acfd than tho Sot.lmbla Russet* aRû çomï¡ared
well' H¡åth Èhe reeul"ts repo*ted rw }åüeraturç,¡

S*påee ef aaÞÞage and potatðêg srer€ sffi.lt frc¡m e nr¡nbor of
dLetrf'e*e 6s He,nltsba and anøl"grsed Êçr aseorbla acLd* Beç g.eçults

'ef, tþl,a eùudþ are shown in Fsble VÍo Å[t]mug.b the ar¡¡nber of
Vegatablels eesêyed, ryar-, maLL and only one sarnple l*t g¡r¡fu eacb,
dletrf'ct teeted, lt ean be sèen tbat a great verj.atlon fa eeoorble
ecld €onsenfratLon exf.sts'wåthfw * v*rtutF ûf 6" T*$etablsc Fsr
Ðan1sb Ball&e¡ed çatrþct$e a,ye¿srtretfen":sf '8T,4 to ?g.€ nëm." po-r 1OÇ

$ffi* wêF Sound wf.tb ê¡fr eyerage ef {$rF lqffr,rtr per I.00 gm* JrÏ,thorrgb

the vErtstlon between dåsürÍets ts greeter thaq thet çho.wg fsr
oabbage g$ÐTvB on tb.æ t¡tlvsrslty ËeðqÏrus at For* tí.eÍry, Shç seen
val,ueo agrê€ weLl¡

trn Ë'þe o&se 6S pptatee* a vartattoR sf, ft0 te &,ËrO egün" Fer
t'#o #r* wee f,suäd fpe the Harþe vari.etyr â{rd 8¡8 to }s',.ã sgn.r Fsr



le6etebf,o

SebÞege

fffi ,¿iS00RÐï0 f\GïÐ
å rs{j}mrr3

Þaafeh tsalLhea&

SarXe#5r

3@ü8tê6e

EÅBLH VT

ÕtNrÌü{g ûF
û3' Ðl*rHTçÉ3

ÞLsffiÊü

R.Alry VH&HÐAñI.ES FRCIW
0s' M"4srgsBÅ

WaESa

gflbæt 3}.af.rss
LyLoto,r*
Pfpøe*:one
Ela*pbiA
[.sft.sw'.þød
&læ5.çkeds}"s
&¡rt ü.aæ¡ir

Þ*s,üsåsf* ¡f,ssü

Gll.ber* Platns
tryåeton
Sf.pestone
üæwewæê
9¡-Tetal tlty
Þt.e&cêela
Fort ßarrg

Þüs#s!,st¡¡ EleeÞ

lrÊ,så ü,sþhå;e4, firg.eùaï Slty
ffie&Edeïs
Fsxü fietr;W

Ð*,strtiåef,e $[Bsn

Srryrlþ*r CI.f ,

fegetablee
ÅmalSreed

fl
4
r"
A'
L.
E
Ë

emaï.1
hes¡ds

Â.s€'srþîs Jt€åd

Sanffe

41¿,Ð -, 4S'4
ß4.# - 8Ê.?

¿ jr ¡ra

6T.5 - ?1."t
ùùór.
¡ ti¡ + .r,

4Ð.9 - &ã-$

$
&
e.
+
4
ö
&

S"í - ?.t'8
15"å - ä4,4
6iS o" Ï0*4

l$i6 - L6.5
19"S - B4"T
6¡,F - f.9

1.6.0 .. åÐ,"Ð

4$."'õ
?$.0
61*6
66;Ê
å?.4
õå1.?
4ñ,þ

4S"9

T.Ð
Lg,2

&,r6
I4.,4
.gg*t
?"I

1g.g

TfuÐ

Lf,+6
8*å

1g*,6

14..8

'lãI,-,

4
Gú
4

Lå'[ - å.8"$
8'l - 8*&

L8e,ß . äã*$



-gff:-

t,OO gq for lrf.ch tobblerer åtthough t.afge th.esiø Varf.at,fonÉ egreê
well wÍ.th tboee repoã"teá åh rtterature as shwn ia febxe r.

f,hs results of tbfs study ¿nd thoee sf o*her trweet$'gatotre

ohow that s, very wLde varlatlon ln eeeotrbf.e qel"d eoneentr."tlon
exfsts wlthf.q a verlety of a vegetablo" Ma¡mard and seeesn (41)
and Burrell, Bnown and Ebright (l0l reported that vhfte genetla
lnfluerrcoe Eff,eeted the aseorble acld varlatj-otr between varleties,
øavlreræenËaI faetore wsfe Í.nfluentlal, la yãïf¡"tf€ tbe content
wlthla e varlety. Of, these fectors, llghÈ was reported to be the
m,ost effeetlve. Earllcka, DuËgeon and Eauk f na ¡ aad åflur.ph¡r, Dove

and Akeley f$$l heve reported that tbo ayerage content of, the
E¿inå varf'etí of, potato ?ariêe v¡lth dlf,fersrt gre&r$o flhese f,lnd,-
lngs nay pertl¡r explallr dtfferenses 1n the eseorblc aeld eoRtent
ef vegeteþIçs gFo@ i[R Yerlogs pl,aeesil Ânotber faetor whl.eh lE
Ef,Êçn nøgreoåed fa *he.se¡rylÍ.Hg teehnlque used, 'a eufflclent
nu¡nber of vegetaþle lots, nunbers ef vegeÈe.bl@s rÊlthl-n a let and
Rum'ber of sa¡nFler w3thln a vegetable nust be tested to obtaln a
ürue ploture s€ naríetal dffferencsgr

Et bse been re¡rorted by Beoeey f 4l asd $daek, tflreseler and Klng
fy+) that tb,e ascorbic acld eontent of peås desreases wltb Batu_
rtty' üebLe lfl ahows the ersrage esoorålo aeÍ.d eegteat of the
Í¡eg$ørilf s..PregreEs ser*!.ety gJ pêaür- ,lä the under,ripts¿ m&ture and
over-rflpe stages of maturÍty. fb,e ascorþle acld eontent aü each
efage $.* øÉgn$.fåeantLy êtff,erer¡t *nd "¿ø*r*Ê,Bes wlüþ uatffiut:.on,
shË d1f,f9Fês€6 åE e,soorbte es!.d befween the under-slpe e$d over*
nlpe otages was f*.fty per cont. flhe Áfie1ysj.s of farlanee tp ahow
*he slgnå-fåeeaüe of dj.ffe¡rencg þetr¡yeen the aüagen pf meturlËy la
ehonn ln fleble YITI.
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Bable IE Ehowe t&e vert"atJ.one ln tbe ascorblo ecf-d eoâtent

wltbia Ëwe var{.etlee öf peåsr'la the.m*ure stage, and Fl"gure S

showe the grapbs of these vê.rå'atlÐnsr Sho e,eeerblc aefd êe4êên-

tratlon of tbe Lfncolft yartety dêereased twæùy-flv,: per cent ln
twent¡i'one days, wh.lle that Ëf the Llttla Merçe1 YarLety deereassd

thlrty per eent ln eleven d,ayer

ilable Í. sbows a çfral"lar deorease i.a the aseerble aotd Gon-

cçäËratlsn od matr*rg oabÞage, and f'fuu.re 4 ehcws the graphe of,

theeo deûreÊpee+ Tn ose rflpf¡th tþe contenÈ of tþe *oldeß Àcre

rarfety doereased twenty per oent, w'b1þe thet sf fhg Jersey
'WakeÊl.eÏd deereased flf,teea per eent 1n three y¿osker and the

fuperlhagen $[arket twenty 3mr aent Ín,twe weeku.

Fhe çar"latfens wf.thl.n thç hçad of a oabbage BrerË also dêter-
ntqed, and tbe resuÏte ere suffiarlsed f.n feble Xll. fhs asesrbto
açLd oogçesteat*tr* :i,n thé core was forÈy peg dffiË h$.gher üheq !.h

etker parts of, tke eebhager* the çontÊnt of tþe çuüar ttssue$
tended to bG a lltè3e [swÉv then that ef, the Lnnotr tü,Em¡e hut tbe
åtfferenee wats æ.elL.

Hhe l'eauLts ef refrlgerator stsrag'e teets &rle shown lg Fah1o

NII' fhere vrråË ng ehange !"n ühe ascorblo aei.d content of the pees

f,sr threo da¡rø aad tben an ebr.EÏú lÞee ef twenty-fÍve per oent oh

the fous.th day* For ees& of the tbrep vaBåsûl.ee of eabbag.e tbere
wes & rn'se Ln eeeorble ee[d value aurlng tbe flrsü alrd eec*nd dagr

å aå$1å1+r ãf#Ê na,s repetrted bF Lsepltt, Bakof etpd Barkl.sssa {$?l
ard' Van Ðr*¡rae¡ 0þase and $åmÏ¡son (,?V]. fhç former øqggesteÉ tbat.
wef'ghü obenges fn tbe head caused the appanenÈ ånçrease j.n the
vltannln" *\ffäer sf.x daye storag*n there was 6, }',ess of onl.y ten per
eeRt for the Foldsn Aore varf.ety. fhese reEr¡lte shos thaË ugehetrIsd .i
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FÊas san b$ þpt 1n q r€fffgenetor

ßB6otrb$e acld* ffid Êabbage elf'å;::ped

or $q ê$cÉtrbfe açJ.d 1n çlx deYs.

for thre6 days rryåth Ao Loss ln
J.â Tpa¡Ëeô Fnper t¡Lll lgce Lfttle

She offect on t,þe eseorblç eaåd oontent ef eabb.rge and potatoee

çf, roo-house s*orage f*r elx monthg wae sunrnarlt"zcd lg fabte åÍIIr
frher,e wag lf.ttle ebe4gø fn Ëhe asaorblg aeid eç$Éer*t of, elüher

yarlet¡r of eabbege durAng ühe,t üf,sep Botb Besoey (51 and lan

Duyne, thase and sfupson ftT'l reported a iose of l.O per cent l"a

one montht s storege and thß latter gmuB of lnveatigatsne roported

e troet ef {1, per eerü fm three monthsr ln ep,tte of tþe fÊ'ot that
e maLL gr.¡nrb':r of heads were analyeed each üfmer-ggly one ln the

6es6 of Penegrtvanåa State Eal.lhead - the varf atLon was s¡qeLl, show-

t"ng tbat tbe wàge dleÉs€per¡eÊ.e,s f,ou$d betueen freshly kørmested

eairbage üer¡ds to leseen on storã6e* ffhe blgh veLue for the qsoorblo

aold Ëþ&tffit É'f the &enfgþ Ballhea4 verletp ln the uaonth ef
Sev,r¡s.þer end the Pennsytve$tra Stete äa}lke.ed ån ÐeeeffrÞer m.ay hsve

been dme to fhe m*ll. nr¡unber o"f, vegetaþles anal¡rsed" Ér tÞ eÞ tlt-
sreeÊ€ ln otber êye-.redr*çlgtg subntanees es suggested by Wokø,e,

órgae an* $aeigbyr {8ð} êraBhs showlngtaq rate sf, lëee 1n aeoerþlø

aeld Ín ppùatoee dur*.ng etorege le show,s in F$,gure 6r

$he loss 5.g eeco-rbåe acid durlr¡g the sÉorage of, poùatoes Sor

sÍx montbs was 64 ¡¡er eent for tolrmbåa Bueseüe and 6å and 6? Ser

eegt f,or lc{.sh tsþbletrs å,ãd Wapbas respâõtlvelgr fheas Losses

asfee fa*rÏy wetl wftþ thçse r*perted f.r* Ll*Enature* Eee.aÏ,eh'

Lyone end Fellers f fr¡ qnd ful,eã (¿el

the effeet of saünLfig oil the aeeorblc acåd coneentrattoa ef
pÊês bae Tleen show$ ln fable åTV. "eppnøx:tmat+ly a:He*thl.rd of tho
gsåglnat aeeosblo acld content wae reteiRed by tho v,egeüabl,€E êHê-
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$þÍFd. üÍ,ssûlved ls the lt,Au1et, ff?d olle*thtrd des*reãfedr FhtE åe

& liftle åmer than tbe dest$¡ot[e$ roportad Þy SeIXere and

Êtepaü fLg) buÈ wi,thlrt th* raagë gÍren h¡r Ees*egr {Sl'. Bha aseør-

Þts ael,d and dehydrðaeeorbts ec5.d oon. ent sf t;he caêned produot

þas þeeË snræarføed Xæ lilabtre fr{r, fke averagø dæ&ryrdrÞemeerbåe aoåd

øontent of, tþe pe&s $ås epprroxlmateLy two-thlrd,*: as gr&ut au tþe
a'sçorbf.e acld coneentratl,enn shlie *he emounü Ín ühe LLquå.d wes

rolstf.volgr sxralå* A ccwarJ,eefr sf esxmercf.r;f [yrçs¡¡Bsg¡ and. hgue-

canned Beê.$, ln relatlsn to the.aseorb!.s acld 1s ehorya 1n tsa.bl.e

ÃYJr $l,nee the s!.se ef t'he poa"-ås¡d tbe 6raå# eË wetl En tbe
br"*nê O# the oomregçlal' preduetrr îertodr, thø avel,çge fsguriee føE¡

tþe whol¡e gr$u$ þ,ave ÞçeR H,$ 6dc SllghtXy rlorð aesqrb[c eeld lsao

fouad 1n the hstnp*en.naed prêdnet , thes Í.n somru.CIre [a[ly eanned peosr

Ho detrrydrøescsg?]le *eld, wes foun*t ig eåtherr *þe vegetable og tä,e

:,åqB+d 
'of 

ühr:, eçwrescte}Ly"leanned prødr*et. 8þe tÉt{*1 aecorbie
aoÊ,dn wbf.ch f.neludes tsùe asoerbf.e aaf,d pLEe the deiaydraaseçrbte

€,c[d osnçentratËoa for th* home*oanrl&ei Feas hns *fso been ehowg.
'she perceretege of aseorbl"e øctd fou,nd $.r* ?.h* pgaê wåF approxl-
naùel¡r frfty f,ar hçth frgqp*o øf, canRlng:* whlte tþe Bereønfrage of,

tot.l, ascorl¡le acid 1n the horce-¿.aßned peers vras eåxty per eent.
$be sffeot oS eogkåne; pf* f,he aseorbåe aeld contenfr ef eabbaga

hae been Eunm&rÍ.sed ln Bab}e åVlI. $he retentlon of the vltamin
ln the eooked regeteble varled from Bq,|tc 6$,s pÊr crnt¡ and

the empun* dås*ol.vod än the Þoolrlng w*ter rrlnged fs.€h ß6'6 èa

$6c,$ pe? oent.' flbeEe resu,l.*e egs6e weÏ.Ï îy:"tÏå *hose reporüeü fA .

lltepaturs a* s&Ëtr{R Sn Bas-le ãI¡ Sho amouat sf aseêrbåe aold
d*eùreyed durxag oookågg yar*.ed f,mæ L.$ to fiõtg per eent, aRd

a sÍ.mf.L¿àrly wåde variatlon of, 4 to FS per ser¡ú has beeq reporfeü
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s$l*
Ía llteratarer.

"å' eoryarf.sçH wae made Þeäweql tbe retontåsgi o.f asoorblo aeLd

ln eoebd fsesh oabbage egd soflkd etered, eebbege, ead tbe reø¡¿lte

mmia¡,{,øed lfl ßable åTlIl. ffl{ere. wets nÞ dlf,ferer¡ee þetweøs the
getenf,lon sf the vltærln la tbe eoohed f,reeh vegetables and that 

,,

getaåa+å by eoeked stored oahbage, fhLs ehet.g tb,af åf nagl¡rareRt

Tåt@m$.s $tr wÊE formed dnr'éng súotrage¡ *t dooe r¡pÉ affeet thø
retêntLon øf aEeog-tfç *etrd ln tbe eookqd gusd.uoÉ* '

ffes åe&yêeeaasçorÞf.s eef,d eonÈwt of ea.bbage hae beøA 6trnç

uarlssd ûn ßcb&a XIÅr In beth the reîF and the eookoú ?egetable

the'rôahs€r¡tletl,ea øf deh.y'dÐoesoorble eal.d wap ebsut twenúy trrer
geaË of the Asesrble acld eont€ßt, whlle rrerïr LlttLe or none at
all,'rvas found ln tbo wotes.

'*-h,e effeet o4'Ïreepfng oookad cabbage &et for ùhü,rtg and ølrty
mlnatee after eooklr,g has þeeq $¡mnatd.øed irt fable .x,X,. fbe addl-
tløæel [Eas,f,E thlfty nl&eùçs wes $¡fl pgr.eent, aud ln el.xüy

rninï¡tes lt was ÊlrF par oent. lPhe total d,estruetlon durlng the
eooklgg and h$tdlng f€r thl"rty ntnr¡tçË wås 6?rõ per eent, aad

?9r4 peæ cmt ln slxty minr¡tesç Sh!.s ehorfle the greeË d,esÈnretlon :

of ase&rb[s actd wbå.cþ ret*Id be øneountered whç* täe vegetaþ!.ø

wee kegrù hst sø a stesfrft*f*bï, e* flþe des*rusti.on wan greater than
tþê sg pÊr rers J.n ona hour rexmrüoê by r.empåttn Êaher emd

ParkË.nsEn{r$,l,*1Ienar.{dMepeøn{I..}anå:ttr'f,lrer,,{ão}Þ.u*ag.neeø

ü{Lth the rçeulÉ s of SÐ}t¡ma¡r Bredte and 'ffillr,aqd. {z*)
fee esf,êet oS eddi.t€ çal,t to the eoakÂ,rg weter of cabÞe$a 

!

has beqß slw¡r$as,Lued ln ËabÏo ffiT" S{rg feûentlon otr eÉq,sg&Èe ael,d

ln thÊ vegeËabl,e s{as fourteqr per cent hþher sbes sel,t was ussd,¡

fable -{Iff süow the effeet of salt ln the retentl,on of esçorþXe
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sold l"n eopked freeh llo&sr lPhe peas cssked wlth salt retalned aR

ayê€åge ei seventeeÞ pËT eøRt Exørê Êeeorb1e ecid thaq thçse eookêd

wÍ.tÞor¡t EaLt' lilho retentisn ln unsal"ted peas varled fro¡n 55ÇÊ

to Ær,Q per aont whleh Ls a lfttle lewer than tbe rotestlon to.
ponted by Beseey {5} and ffenton, llrçselery and Kln6* (Xf )

ßba aeearu*åc acå.d çontenù of fnouen pëå.$ Eas ãu¡6s"tued ln
fieþte Ç$lÏÍr Ëbe concentratlon of the y1tæún lf¡ th.é raw frezen
vo6eta.b},€ îçsH y6pår s¡Lellr as¡d mleh lowa3 thåfl ßheþ, reported ln
ï,återatrlre es Ehflc& ln fabï.e ,I. $be netentlon of aseorble acld

fin tbe aepkad pêÐË ve¿,"feÈ between 4Sr,ñ ead ?Êr,ä Bw oent" wh!"elr

agress v[th tþe rçffilte :àeporte4 1n tbe Xåüerature s,q sr¡ïEs,erløed.,.
[n ÍaþLe Iïç the esçorbfr.s aef,d dû.,ssøl,ved in tbe cookl,Fgi water,

Þoweverû wå# Sour*d *s b.e Ver¡r hlg& whlçh led tç eñ epÞe.qent galn

f.n qscorb!.e acld rather than e, destructlçn. lflhe oauçe of, tbis
sppareøt fnúseaee *s spt &nown* þut [t ås euggested t]iåt lt aaay

:

be due to tb.e foræatlon çf aapparent vlfe,roi$ Ð* duråpg cook[ng

as ïepörtsü þy fube, ,Hunter and åtoËIer f ?St

Shn øffeat oS eeoktng Ëil th€ aeçorÞ1e aç1d coReentratåsn of
stored poteåees þ,e þeas eusüâårlred 1#¡ Eåbte {X,lYr tshe raåsntlsg
ef &ÊÉsrblc aeåd by the ooeked ve6eteble yaplod frçn Wo¡ üo 8?,8
ger eent¡ Hhås Ê,Er6eË well wlth tbe resulüs reported ln the

llterature n,s shovsn f.n Bable II, wir!.eh vnry fron 5s to B? pe:r

gent* ÍHhe a¡muRt of the vÍ"tasfn dleE*tved ln the eooþlng wator

wss feued to bÞ yeqtr h:.gh dhleh led to åR epparent galn J.r.r aEeor*

bl,e eeÍ.d, sÉah as r¡as fonnd ån the eåsé of frpfroa peeør

[þe assgrbf.s aaÍ.d eontent +f, f,reshty he:rveet€d Þotatoes was

,gr¡mmArf.ø&d lB Pabf e 'XX9ç Ë,he av*trerge retentS.on by the uncooked

Ve$etaU1es wes conelderabtr F l.enyer tb.en t&e evonago retentlon f,or
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#erad feset+btr*+, buÊ .¿+hr;îiu u*** fsuad* ffiesE was elsq Êh

sï¡per*nt geln 1$ asostrble açld elmflar tp tbe one for¡eÈ 1g storeô

potatoeer

Ehe effecü of æakf'gg pot*toøe tn tap wateF bes beeü* st@êFløad

f,n Sabls XhYI. No êtrf,fereneË ln Èbe aseorbtc +ef.d eontent Þetwaøn

sEekeË apd un-eoakeå T¡otatgaÊ waÉ not eü. Hølr'øvep Eabl¡e Sffi shows

tþ@ 6*{est of eocfuüng po*a*Ees aftes aoakå,r¡g* $he patroer,*fage

netenü1orr of, ascorblp ae!.d Þy the vegetable wae foqråd to bç for¿f-

teea. pgp Eerñ hlgäer ln the 6s€,k$d pg,taÈoos than ls the u$eoaked

01168r

: Baþâe trryIf eb.wo the effcet of, peelåäg reur Fsùatoes sÞÈ

Sffiroef$g ühee to the aÍ,trr Sþpra nrÊs Ëtê ebange lu tbe asoorbÍç

ao!.d aentent ef,ter forty-flre mÍnutes exlloslrr€r

flho, 4spU4rev''gaeserbÊç *etd coatent of peùetoe& Tres Sor¿Ad *o þø

?efy Ï,ew wåtb a Yar,{atf.sB eS frge ü tE s+F mfiwc peÍ 1.00 grae !É

ühe psw vegeta,b*en ss!ü raüRe et aI,[ tr{ the søo&çd vegeünble aad

eooklng wateær
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$IJ&I}flARg
¡ale*

Â rery'm1ge rerâ,atlo& exåeüs ln the asesrbte aEf"ê ösntenü sf
gelr vggÞtablee, not onl,y between varletåeç but also rs!.thl"fi å T8-

rlety" $þ.ere le a grad,ual døereese 1g ùhe råtarnla e{ts$et¡tratlon

É¡¡råEg satu¡"etfor* ef bçth p@åB snd eaäbeger ßhe h.lghøeü $oseen-

tratlon f,ound Í.n Beå$ Tsas when they nere small, tender and hed not

feachsd full seaËur[üy,* Âtthough di.,ffsrenoee l-n the rltamln oon-

cenlratlon threughout the oabbage haad wae notloed the e,verags

oontcnt pf t&e ånner åfrd euter tÍ.seges dlffered ?eËy 1.t^ttlerwbf,l.e

üþç eeßüe$t o^g the ç+re was fcrty pÊr çsn$ bfgher than tþet of

otÏ¿er tlssues.
l[here wan no loes dur1.6g refrlgerator etorege af peas for

ühsee days', Þut an abrup* deorease sf tvren*Jr-f,lYe per cec*,ü was

nstl,soë o& üke f,otrrth deyr $abbege wes found tg keep fer etx

days wttb ?ex1f ll"ttla sr nø lose l.n the vlte¡nlnr lfhere ïFan no

f.oss ln tbe escor-Ðfe asld eontent of two varletles of, eabbage

durf.ng læa*-hsr¡no etonago f,ur sfx Honthoo¡ wh!.ïe Boü**ees, CIn, th?

stber ha,Fd* Ioet fron ffjty*four tr sf.xty*s$Yen per oe*t durlng;

thts ti[æe" wi,f& *he greatçet$eeressË durf"ng the flrEü t¡ro mpnths.

Þur!.ng' the cannlqg of gnee approxtrmntetry sne+th5.rf, of thE

gråg*,$iåå vfteÐtn oontenü was reüaümeå bg the vege$ablsr snÊ.tåí,qd

ðleEolved !"a tb.e llqutd and ons-th!-rd destroSred' She yLtamla

eøntent ef the hon,e-eenned peas was found to be a ll"ttle bfgher

thaA tbe avefa8e oon$ent øf e gr:sÌrÏr sf Eør@srefally*senned SFo-

4ugte founÉ on the W3.nnlpeg reüell mErket'r In both typee f1f,Ëy

per aaat of the våÈerufn was retaÍned by the peê$ and fÍft¡r psr

êent f,fssolved 1n the Ltqulår

,1#+,
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ffh.w retentlon of astortå[ß aeld.5"n potatses aftçr caokf"rg v+ee

tho hþS.eet CIf th* threE ve6e*able,:* evenagf"ag eeventl per çent..
gahbage ret,.,J.ned en avërag,Ë e{ thÍ.r*y*nåae pã:i cest of tbe ørågår

ns} Faw aeoorbfç es$"* øontcnt* F,ha êT6ra€e ernount of thç yåtçmln

*.n the cs*kl$B wst'31Í ef eabbage w&.s ferty par tøaÈ" end the @orent

d,oettroyed fourt€en per aent* Froaen pees rets!"nød an s?ere.se of
efudÞ5r*o¡¡e Saar ssRt of the eentent æf the saw fyûøen aüate* lH i;he

6&s@ of, beth potataos {¿Éd froøen pêas¡ the e¡nor¡mÈ sË the vÉ.üersln

4åEeo}.ved *.r* the cooktngl weter waa ht"gh, vrhlr:h led to an appareRü

galn 1r* eseçrbgo a<¡ld durtnË aeoþ*.Rg. ft Í,p olggeeüeü fhat tlråe

æg heve þeçn due Sg eÊ l"ßorease åg "apperent r*.tsmj.p €n* flhE

pkenemençR m{àtr håvç þsen l¡reserxù a1eo i.n eabbaga tests' br¿.t beceuE6

the erf.gln¡ü" asaorblç aci,d contsrt wae bighn ar¡d th.e tos.s'ln
eooklng large, åt woutrd r¡st be evf.dent.

fhere !rê,Ê no dlf,ference 1n the :retentlc¡n of ascorblç acld

durlng the eeoking of stored er fresh cabbage and potatoes. fht e

ntrggeete ùhn* go sapÏ¡sronù våÈemtr* ün weç fe¿ued duråeg tb#
storege ef the res vegatabLes.

ffie ebalrye fn the asÊûFbLç eeld. eaßeentsatf.oR was f,*unA **r'fng
ühe eoakû,ng og ¡rq*atees fgr three hours ln ùep ryeterr Hæraçryer

when the soaked vegetahlqs stre coølced* *he retentÍ.on of the
vl.tamLs Í.n the çøoked prødt*e* wes oq$E$,st+ntry hågher then that
Of tbe üRs€iìked nanl¡lee+ Enpeslag potatoes f,sr fort¡r.ff'ye m1puten

1n tþe etr &aqsed Ro lo.se år* tbe ascorbl,e agÈ,d eeneanËlatåçIrr. gr6lr

t&ou6h ühe vege$eþles wer* Þi:-dl,y *[eeoloredr
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