
·lfflE FOLIO AOIO CCti'fitlr 

OF 

CERl:AIN FBESH VEGETABLES 



-~<>!!U.;>i1"U ALIC] tiAL.'tBR 
" 



._,,.~,. -- - " ·-:,,1,1,;~a:.w..-~~~~~~·~ 
Doan of Gr~twfs,;:i f'i(z.ltrx,l 

&."". &l.l. 



'?he, author wishes to exprooa hel'" 
appreciation to D.tw.. R. W.. MaeVie:ar 

for Ma kind s~on.. She viahes 
also to ~sa thanks to Dr. Daisy I.~ 

f<:>r her t~ during the entire eou.rse of" her 
g:radt.late ,,mrk.. the author 11ia.hos to 

thank the Hortieul ttt1:e Department. 
£or their a.saistru:tee .. 

iv 



V 

... 



i:he eo tion, i tification, syntheaie oY 

o stituten a 

utriti • recent y s folio acid 

previoual cha!"aetorized vit.omins., 

int to 1 

ntriUon, 

e in h 

added to th long llat ot 

ncy of its discovery, 

mater · 1D sea.roe. The reeent-

aernoostrated rel.a-ti or vi..._, ... to pernicio in (32) 

in (9) enhtulc the UC of A knmfl the di ... tr b.ution of 

th!G ubstan. int 

Tho biotat"Y tho diooove:17 t tolie 

other ompL vitamins" c a fr never 

id, in a with ost of tbe 

oouroes of work. ~ those 

1nd1vii s to1ic ci<l I:n l 12 

nutrit.io l or in tor sprue. In 1 · 3 , 

orking vi th eye, sh that 

fOOds, an additional fa.ctor . Thia 

ah t it v a £0 liver eittra.eta 7 t 

the nt or eytol)cnia.. , 193 , 

nutura.l 

tit preveri 

ing (35) 

and 

diet tar ribofl asaa7 vi · 

ioks, oba'el"'VI too.t ddlin s y, "'t a outb-promoting eff oct 

uhieh coul not be a.co t.ed for by t1 ir conte t t.h 0rUtro.to factor" 

or riboi' .. th y e · ed this tit . fae Snell 

tet Oll (31), 1n 1 ~91 f 

solubl £: ct for laet1c 

Par ot, 

£1 diet. r 

ctcr • 

(12) pr UC· 

thi e w •.. to the 

ltvor a new 

""' .... ~ in chielm on a uri­

bil1ty or e e orcio.l 

l 



l~ C2tmcts wb1oh they ·imre uaing as a a~ ot s~ ot the· ~ac­

~ifflld ~11. t~'il' ~ •found t.1ttt t11e e.nelllie. ~ of a wtrltional 

nature. Tile mtt.:tru~e p,,inoiple "t&s not i~ntitittble vith arr,' vitamin 

thon rE:lC!)gnirJOO" Uo,~ a~1. Parrot des~ted i'JliB substai1ce .as vitamin B0 

sinee · tt bolo;1&:~d to tlie D, .. eoi.7tt>l.ex: $ttd ~a. e~1al £w the ch:lok. At. 

a~ttt the .~;me tL"le ~eh.er,. lietJS0r_. o.nd N$T1& {28) tQlltld an aleobol 

pr-ooi'pttatG footolw tlbioll tr'..W r:e:q_~ l:w abieks for :tlOl"mal grmltb and. re­

prodtl(,t.!Ql\.., 'fbe ~ol precipitate fuctcr w~ composed ot two ta.ctara 

t~ la dried breliieX"1s :,ea.at and might be ide..~:tcal wit.'l stolmW and 

1,~tng"s "'fl~· tr.fl 
Alao ib'l 1940 an md.dentc!f1<!d ·vrat:er-solub!e rac~, ffthe ·~ norite 

ol1~~ ~ "·" vaa ~. t.o be :naeesser;r tr:st the ~ et Lnetobat:Ulus 

~1 (13).. It wa.s. ht.tor .~ ~, when the factor 'WWI ~too 

fr«11 ~ects ~ea ~ ll1'1er" tbe potency in 1~tini: tb.e .go11th of 

~ ® a. p-arlfied ~ v~ found to ~ase at the same time v.tth ttw. 

potenay .@ m,~ b9' L,.. ooset., 

B.e~, ~ ai,. (5} m 1943, fO'tttld in wrking vith ehielm on a purit1ed 

~t11:m: tlaat f'acbs 1n liver and other material dist.wt from f'olio aeid 

ehffllGd di.ft~mes u,. ·the lov.ele of aet.ivi~;y ot vmitous llwi' frtletions: 

1;1l10D aetivitr.r l'n tha ehtek and m laet.io acicl ba.o.terla. were~., One 

factor ~'lrod e.saentt.o.l tor ~· feather dov'elopment in the chick. A 

second :taetot" set'.Jned. ~~.! for .@."Mb. wt. 1,ms not active in producing 

~ .f:eath~a.. These tvo rac.to'Cn ttterG;, t~~.. ten\3.t.lvely deo4'1».ted 

llS vi~ B10 and Bil" ~ooeh€J~, ct o.l, (l')) bclloved they bad isolat­

ed ~ W1f: ~$b &ctor for ~ptoeoecua J.aot.is a. t.Jhen tiroy used various 

~is of .tl"aots and livar J;Jrepal"atioM QUd e~ tho tolic acid and 

norits e:tua.to foot.or activity ~a.inst o. stam!e:1.-c1 sample of f'olle acid:, they 
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found much more ctivity for s. laetia R. in certs.in fra.otio • 

The ne.mo "folic ec as applied in 19-41. to the factor which tJaO ob-. 

tained 1n a eoncen te form r spinach (22). ThiD raator w:is required 

by~ ptoooccus le.ctis R. and also Wll.S potent for Iactobaeillus case!. 

ollovi.J2g the concentrate or folic acid tram spinach a.n antinn a factor 

wa isolat,ed in crya lline form trom liver, which \l3.S tho ht to bo idanti­

eal. to the l'lllt · lly occ.urr folio acid an in ad ition had aetlvity for 

L. o ei and f'or e.11icks. The ccys line compound vas thin, yellov spee.r-

e -shaped pla.telets and pos~esaed a charaeteristio ultra-violet absorption 

s-.. ect {27). In 19U the isolation of another form or the vitamin pro-

ed from a r entation produet obtained from. an wide:ntif'ied :00.Cterium 

the onUG C()l"J!'nbaeterium vas reported (15).. By using large soale ror-

outatton, it wa.a poasible 'to prepare this new f'arn1 in la.r amounts than 

1n the farm prepared .from liver. De · tion studies 'W-Ore carried out. with 

this t , which wast . nfermentation Laetobaeillus case:t factor." 

en the termentatio L. sei factor was hcat:od with NaOB solution 

enee of gen, a raeemic r · of the liver L .. casei £actor. to-

get: er ith tvo moleaul s or a sub.stance containl.l:.lg alpha amino acid nitro-

The liver L .. ca.sei actor, a. br ht yellOW' aubstanee only very ... light-

ly soluble in tar, was isolated liver by ae..soi-ption and elution, 

csterif iaation tl:o-l st.er~ and fractional precipi-

tati of the eator from va.ter and t.ba.n~l. Tb formonta.tion rae-tar and 

tho liver taotol' . if'ferod in the number of glutalnio acid residuea. The 

stt-ucture for the liver compound shooed only one glutamic acid, while tbe 

fermentation factor appeared to contain three gl c ticid res s. Both 

factara yield p--e.min benzoie acid the pteridi.n~ upon degrada-



ti.on. The l!ver £. easei too~ wtte namod pteroyl.glutamte a<:id Cl.). The· 

SGdium snit is tait"'l.;y snlubla. am s'W1light hes destruetiw uoticm <m the 

sol.ution. ~lgl~e aeid i ~s~ fwl;r l'aPidl3 by heat~ with 

d:Uuto ~ aoi.ds (18). ~ 

A lst"'~ ~ion or ·tho ptoroylgl~e eeld cont.en~ at f'~ has been 

toum to l:te present 1n tbG eenj~~ i'Oftl, wh14h. although utiluablo bf 

eb.1eks and ra'tu1 g1~ no l'G~ 1n the .i'iliero:b:1olog~l e.saq -'ug 
Strept~ tn~al.:ts am3 nGt ha o.w.ilable to ·certain otller spec:iea 

or to h~ With pemio:~ .anem1a (SJ.. Si.nee p~ltllutomie aeid m• 
1n f'ood to e. G01mitte,rable ~ent 1n th& form of mierobiological.q ins.ettve 

~~a.ta.,. ~ific ·~ .aro ~~ for the liberation of the .fnm 

dtemin (2). . ., ~i~ eo~>ti.ted. fat-m cantain ~ tbs:11 ono glutaraic acid 

naidll£1.. · . ~~e ea1d diat"Lvn.Uve mw been iuola~d .frotn a t~nto.­

ti® of ~terium (l.5) am ptGr<~lhaptaglutumic W'!1d ha. beml found 

to l» idml~ i4th vlta.m:bl Be eon.jugate (l) ... 

In 19,42. Cheldelin and Uilliems ('1) published e study of the vit:~ 

B eon~t of t«da.. A~ that time 017stalline vi~ B0 ~ not tlVAila'b.le 

·GO· th · · ~.· w.ts ~ · on a ~d ~ u~ po-tanc,. !boy ~ed 

large 1.ea~s at' folle &aid due to ~dne. ~ re:m:l:ts. ot ~Dis by I•a, 

et al, (16} ot· Ge'V~ ~ .ttmd:l in~ted that- !i.'.le1l of the tolie llt)id 

JXN)$ent in ~~es; ~ tie lost in em:mirJg.. U~ ~ta.se digostJ.en 

the7 found tho aVS"~ foU~ acid content of' sp1na.eb, !lnen ~ uith L. 

case1, to be, 1 .1~ mag .• par lOO ~ C~d green aspat'agua, green baa.us, 

em-rots., :,el..\w ~ . peas, m taaa.toos gave values !Gas than 10 l'l'!Qg ... peit 

100 gm .. lrr1en u~ w:ith eitfWl" th:m organism ar s. faetmlis:. About 65 

par oat at th0 v!tmrd;rl :proaont ~ fotJnd in the solid portion.. Olson, 

Bur'l':1a,, snd ElV'Ohjem (26) rli.\~ tba.t. o:uice tho~ vegetable:$ of deep 
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green colol'- vm~ all high ia"l folie o.eid, the fol.le aeid content of vegeta­

bles liJ3:',f be e~ela.ted '41th the ehloropnyll content of the plant. Vegeta .... 

bles of light geen eol~ ve~e $hotm to be low in folio acid" During theae 

:studi~s on the etteet or d.tff'o~nt storage oo-nd1 tiooa on the folic :aeid 

content ot vegetables,. it uas found tllat in all oases an a.pprec!ablo loss: 

oemlrred 1-lhmi the vegetahl.e$ We.t"e stored at room. ~ratu:re; that storage 
; 

Q;t ~ :re.f'rig,emtQi" tempomt,ure was qui"te etfeetive in minta:i v tng the 

folio acid eotttent; tmd that storage in iee premnted loas,es 'for par!ods of 

The folie aeid content of Jlleat :w.as studied IV &mveigen, et al, (29) ... 

~ t0Und 11~ to be an e.~llent source or· the vitamin; ldcm~y-" g()tld; 

~f e.nd veal m.usele1 tairJ Mld pork and la.rah muscle, poor. 'fhey also ft1Wld 

that only from ;: to J..D per, cent ot the; vita.~n l(a.S retained a.fte.r frying 

and s~ pork lob or hem tUld veal chops. ·i'hey found the per ecent re­

tention of m'Qit.t® shoulder to~: 12 e.rtsr· roasting, from 8 to Zl at~ 

1'00$tin8, 'bra1B!ng, or st011ing, as moosilNd by s.. f'sscal:ts, and. ~ 10 to 

II) as ~d 'b1' L,.. Ca.mli. 



The turbi trie of aaoay- "'ing ;:;tr 'toe eus f'aeeal!s 

used in this study. o ganism, :treptoeoccus faecal.is (S. lactis B.) , 

stock ew.ture uor enrried t.a.b in yeast~ t- - gluco e agar (1% 

glucose, l yeast extract, 1.5j agar). Stoo cultures were 

every wo . eks.. After transfer, the cultures we incubated at. :;o0 c. 

for 14 to . )0 hours and then stored i..ri tb oi:r erator (25). 

Crystalline pteroylglu 

v-au de up in abo t 0.05 N OB t a. oo centrat · ./id. 

in a dark bottle to protect iii 

vas dilut .,.. ........... .._. per ml.. Assay levels of tho diluted standard 

present.a a. typ d.ar curve fei- the ass • 

The follouing ification of the sal snedi of epley and Elvehj 

(%} used: 

odt ei _ .te 
2HP04 

C ein (o.ei by oly ) 
Glucose 
CysM.no 
Try-pt hen~ 
n-1-MJJ[l.l.lJIJ:J 

en.tne 
Guan 
Ur ell 
Ianthine 
Thiamine 
Riboflavin 
Nieot:Lnie c 
Pyrida.tdne' 
Ca. Pantot1ennto 
Biotin 
p-,Aminobenzoie eid 
Salt lution • 
Distill - m:ter to 

50 gm .. 
5 

lO .. 
10 gm. 

400 Ine· 
400 mg. 
400 
20 • 
20 mg. 
20 mg. 
20 • 

400 tlCg. 
400 mcg. 

1200 , g. 
2400 mc.g .. 

g. 
0.8 mcg. 
20 mcg. 
10 ml.. 

1000 ec. 
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Tb di.a ws adjusts to pH •. S, ing brOillt blue. 

Vitamin f'ree, Aei~olyzed asein. 50 gm, of General Bioebemieal 

itamin t'reo easein were · ed vi.th 500 ml. 001 (280 ml. to ;oo ml.) and 

oonce1rt:a-ated to a thiek syrup, 

redissolved in tor, and reeonstituted four t s. It \1rul then taken 

'to 500 • Vi th '8tor, brought to pll 3 .o (brompbenol blue) it.h Iii4 on. and 

; • iorite uae add • The m.hturi \laS st tor .30 m.tn .. !I.Dd filtered .. 

The 10 gm.. Darco G 6o · the ixture ws stirred for 30 min .. 

and then filtorod. The filtrate neutralized \Ii.th 1m4cm (bromtcymol 

blue). The filtrate a autoclaved a.-t 1$ lbs. tor 20 . ' 
toluene, 

of oaeh vero dissolved in 

a s: a.mount of eono. HCl with boat and e up to 1000 ec. {2 mg. /ml.), 

eowred with toluene and rei'r erated. 

Adenine, guanine, uracil 1 1 gm.. of each roro dissolved 1n a. smll 

aunt 0£ cone. HCl with hoo.t e to 1000 c .. (l mg. /ml.), covere 

v11th tolue , 

Xa.ntlune:: 2 mg, of mnthine vn..<1 dissolved. in 1 amount or cone. 

01 to 200 cc (l · ./: • ) , c:wered with toluene, cr.nd refrige t-

Salt Sol ion B.: -i0 S04.7H20, 10 .; Cl, O.S gm .. ; eso4.~o, 

o. 5 J · i•4fi20,. o. 5 ; ter to e 250 • The saJ.t,s precipit tad 

t this :l.ution 

only u a unifo 

Vitamins . 

n it Gtoo·l in air. Tho salts oeded to be reneved 

simpo ion collld no lo r be obttrl.nod by shaking. 



'l'biDJn.ine,. a took sol .:.ion c nt.-iniDg 100 cg. ~ thiamine ohloride 

per ml. was prepared, dissolved in a buffer solut , and stored in the 

re.frigeratctt". 

Pant.othe-ni,J Acid:- a. tock solution containing 100 eg. or thio.mine 

chloride par ml. vas prepared• ssolvod in a buffer solution, and etored 

in th re£rigoro.tor. 

Para, obenzok Acids a solution of par 

ing 100 t:1eg., per • uo.s prepared, di'8~olved 1.n water~ and stored in the 

ref"i-ig~tor. 

Ribo.f"lavin: a stock solution o-f riboflavin cont: · 1n1ng 100 mog.. per ml . 

vns ~ed in 0. 02 N acetic acid nd refrigerated. Unnecessary aXposure 

to light ·vaa :voided, and a fresh solution was prepared at equent inter .... 

va.ls. 

1i eotinie . id. a. stoe.1 solution of nieotinic aoid conto.:t.ning 100 cg~ 

per • llllB diGsolved 1n vs.ter al1d refrigerated. 

Biotins a stock solution of biotin \las prepa.rod fr comnercial eon­

eeutro.tes that nre low in other vitmnins. The solution, containing 0 .. 1 meg. 

per • of biotin vas preserved under benzene and rci'riger ted. 

PyridQJdne:. a eo ook solution eontaining 100 mcg. per ml. of pyri­

dalclne h~oohlorido di solved in w.ter vas prepa:red and et.a.red in the 

refrigerator. 

ium. for Inocul -1 folio a.aid tree media, diluted to the coneen­

tration used in the fim.l to.st (5 ml. :media., 5 tll. ter) wa prepared to 

Yhieh uas .. added 0.01 1::.cg. of folio cid. 10 ml. v. ,pl.aced 1n each :ln­

oculum tube. 

Preparation of Inoculmn: a t ... ansf'or tas e from the stab to the in-

oeulum mE:d5a and incubated £ar: 20 to 24 hours.. 1'be eella were e-ent.rit"uged 



out and restt:Speme<;'! 1n 0.9l saline thl-C~ t.imos, :bl. Groel" to eltmimt.e a.rJI 

felie aeid that, ~t cling to the cells. 

ret- Gt the vita.min pn!Sel1lt in naturnl foods is in a t'Ol'Jll t.hat. i,s in­

ef:reet!ve as a ~,th. at1mtllant ~or the organisms. Elird,. et el., (3} found 

that des14oated bog lddney uas a practical aource ot the es,:me and that tt 

eoatainoo a blank lcrA flno• for lJ.tOS't purposes., ~ hog t1~ •e 

blended and ·mued, vt'tb t'b11,ee· ~ ot di.G'tilled 1llt\ter.. This was blended 

antl ~ «en~ituged, ~ the eentrif~te was tlltered ib!'ough a thick pad 

ot d!a~ceoos oart\ (Jolltt ~~ille uauper ae1n). !he ~ed ~et 

1~ dispem in S ,oc. am.mmts in tes·t tnbee and frozen.. to a 1 gm.. samp·le 

to be testild 4 ee,. of hog k1dne1 en~ plua 10 e-0, ot 0...-lJ ?itt acetate 

barf~ WU, added. 

Tak.ai-4ia.sta{;Je was £~ used by Chaldel1n and ilill~ (6) it> NU~S:O 

folic acid from t.iasue" Lueke7, Briggs 1: et al.~ (21) also U$ed this 

enzyme prep:1ration.. They moo 20 mg. of ~iastasa to a l gm. sample 

plus 10 ml:. or o.1$ Ma a0;etate buffer .. 

!he ve~ta.blai u.aed. in this study we:re obtaiJlad from eithsr the 

ec.U~e foods wtlf.s w tlre hort.1crult~ plots of' the college and vere 0£ 

uldtormally hlgh q..iity. '?hose V$ge'tnblea £r:$Jt t.tw college. 1"ood unit.a bad 

be:en ae.cured frca pr'Oduoe ~s in cities, loeated nearb,y and tmipped here .. 

The vegeta.bleec ver-e W&hed wl.d cut l.nto pieees suitable tor eooldng. Only 

tthe edible portions of all the v~getab.1.es were token t<tl! anal;ai.s~ and onq 

fresh,. suceulea't ti:ssms 1l'ere ael$Ctad<» All the vegetables: wel'e cooked by 

G~ in an aut.oelave '&hat a.a.me up to about. 4 lbs. pres&Ure, thus 

stmula.t.:wg,, unc!Elr' labontory eontU.t1ons, int?titution&l. e,aGktng ~ .. 

After eooidng, the, vegetahlas. tJere ~e.wei~d ... 

A 25 @'.f.t.. portion of :representative oampl.e 0£ the ra.u end th$ cooked 

vegetables respoet,ivel.1 were homogenized vi th wtel"., blellded in a llsrtng 

0 



Blend.or for 3 ·n.~ and made o 250 ml. with diatill · W8.tw. A 10 ml. 

(1 • ) aliquot f'r:1r cub:ttion vitll either taka..diastase 

or ho kitiney nz;yme. Also, 10 ml. (l gm.} aliquot, tor autolysis was 

taken... f'ev drops ot toluene were added to each and the eemples were 

incubate at 37° £or 24 hour,s. 

Attor :tncniba.ti.on the samplea vere utralized to a pH 6.5 with lla.(E 

or 001 and. then alitocla: or 20 min .. at 15 lbG. ~ssure. They were 

then tUtered and made to lOO ml. 'Id.th distilled tar. .Aliquots of 

three levels in ot rawer than duplicate WN. \lSOO so tha.t an avemge 

could be obtained and drift eould be dotected. the aliquots were placed 

in teiat tube~, o.nd distilled YU.ter add.od to make 5 • , then 5 ml. 

or media vas a.dd • Tho tubes vere autoclaved tor 15 min. at 15 lbs. 

ssure.. After cooling to room te rature, 1 drop of the inoculu.t:1 va.s 

added to each tube. The as~ ~ incubated in a Yater batl at 30° for 

18 hours. 

a grovth response lUS de far 18 hours of incubation by 

asuring t.he turbidity with the~ photo-eleot.riO eolorimeter, uaing 

the 600 m:UlimiCl"On f'Uter.. A stand.a.rd curve \las · $ by plotting gal .. 

nome-ter readings of' th i'olic acJd oonoentra.ticn against the tolie 

acid content 0£ the samplo at th various l vela of addi.tion waa deter .. 

rtd.ned. The tiguro reported is an averago of values obtaiood at. the three 

levels of o.dclition. 

d st.ion are presonted in Tnbles I to III. C o.rative valuoo wen no 

emzymtic proo.edu:re was emplo:yed are given in Table r.v .. 
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ur:rs AND DISCU3Sio · 

The green. l.ea.fy vegeta.bles (beet tops, mustard greens, spine.ch, and 

$\dss chard) bad a relatively high folio acid content, as ahmm in T ' le I. 

With the exception of :suochini quash and golden ban 

quite h:lgh, the ligb.ter eolored grreen leafy and yellou vogota.bles gave in,. 

t.ermedia.te valuea as show in Table II .. 

The results in ablo III show thtl.t root vegetables had only a fair 

smount or folio acid; tho.t beeto and new potatoes bad higher values. For 

o.onta.ined such ema.ll q rtit1es, it vas ot­

also eon .ined a. very small amount. 

eggplant 

surable; CJ'¥1 aeorn squash 

A red and .a. Yhite ,rorieizy' of old and new potatoes wre sampled. Old 

potatoes that bad been stored for appro.:rl.:mat ly seven onths wre CClllpaJ"ed 

of new Qbito pot.a.toes 

pote.toea wen hog kidney on.zyJle wa uaed. 100 gm. 0£ red net.r potato con­

ined 52 meg .. ,. as compared with 16 g . in a."l equal amount of old red 

pota.t.o. This e.erease of folic aeid during storage of pot.a.toe is in 

f,ound never lossea in vegetables held at room 

lengths of time. This lo.sa 

invest! ion .. 

Burri (26),. who 

In comparing i.t'"f'er nt ietles of the same vegetable, the was only 

e. al t variation of' to.lie eid eo tent in s 

white 

red and \lhitc v pote. s. Iowever, ulde vuriat:ion vas found the 

va.riet.i&s of s(l'Wl.Sh,. Zucchini sq'U.'.l:Jh w.s va,:,y high in i"olie acid 



.A.A.cu,,::, I 

o.r:, Vegetables 

et Tops 250 237.2 3 min. 17 6 • 65% 190 113 -
ipmacb 250 259.2 J min. 53 lJ - 1si s; '11 - 1 

tard Greens 229 214 3 min, 23 10 ... ;11, 62 190 + .303 

·us Cha.rd 250 252.1 :; min, u 10 - 9% 6.S 93 + 49. 

249;,2 245 • .3 6 min. 9 1 .. 22% 41 48 + lf(.1 

Oab~e, ROd, Cut 250 250,.S 15 min. 21 10 - s2i 37 23 ... 38 

Lettuce 250 250.4 6 uin .. 4 :, • 25J 2.3 24 1 + 
25() 220.5 ? min. 3 o .. 8 .. 73% 29 31 .,.. 

\,-) 



tA!'lUJ :rt 

'Tt~ Content o.£' Light m'ld Vegot~bles 
-----"'""'"'"'""n::P'f.: i12lr.t4,:e;!ilf~~,..,~~~~~~1;..!ii"a'llS;ii~dll•J.·1~· 1·p..,._ii'io-~·~••*t"'.· l "1"'ft·1:r·r111,w,--•i1t•..,. ur~~r "-~r•.~·•s• 

Wt. befo,:,,o Wt. aft,c.rr Coe,!:ing 1'~'l-D:la,ot1:1.sC? t,.19pa;l"eTit zhllg Kil{:nay Enzyt10 Appru;-ent 
Ve~o-ta.blo Oookinti": Ti::1e gr.,.. l:~ D~ct"OO~~e 1:cg ./100 gic1. ;g Door(:rwo 
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TAB1.E III 

fto l'bl.iG AcW. Content at &ot a.nd ot·,'bsr Vege'bablet 
·,. J)IJtrti · ,,,,.. li!J (,(t_ .u:: ,-- 'il!!l.fll,! ?i' ~ ;¢ cJ,e::aw,,aYJ 1\1( i li!f~li!111_......y - iMflPJ ·~-~-J'J)Jlfl! ... it~ft~$JI; ij ~ iitf 1 al I ('Ti. ii w:·· I ·1 t $.,..,- I(; , .. q ., T ., L . !~ · 11 Y --~~ 

· . . Wt, be.t~Oi tit~ ~ Cooking Ji'.~lt...~-n!t.tstaise ~~~;rent llog Kidtw"J £:.:;;~ •. ttppe.re:rrt 
V~tab.te Cooking Co~ 'f~ he~t/.lfJ,"J gm.. 1.:, ~ves.se Mect,/100 fP~ $ Decrea.se 
• tl~'it:llH'f.lffn1:rt'11!rillflr".•t I :;;·t~):t;:.;·~·IC!M '. ,G-,Jiitlli':~~···Mal]""f~~--~)l!ilfilioil1$"'.(~' 1_4 °i 11albr..:~Lf!jpS;:Njlf':')!~.Ji..._~i11~zTtflf' !luir P&,Qlieri J,,a'W; ... i;il~;q)L,tn~11La 
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Po~to, Nov r\¢1d,, 
2!.,6,.3 6 nhl~ JS% + 30i; Diead 250 23 15 ·"" 43 52 

Pote.to, Old, lilh:ito 
7 .,. "'ten: .:?20" i:j·. . '·~,;Ee 2,0 262~1 6 ttin- 4 l .... 75~ 4 4 0 

P-etsi.to, 014~ ltGtl, 
1 i:t{ ~ 6.' :1~. ..:i m. .. ~e 250 '/U;..7,6 6 min., 7 3 -S8j ' 16 + 220'iJ 

oocts, Fresh 250 •)<~, ~ ,;;,,:;.:;;,.,.., ro m1n. 16 ' ,j!l 69-fo 22 29 + ,~d 
. #;,JiJ 

t!a,ulU'll · uor V .. : :· ·. Q··. a;o.,4 :U1-6 ... t1-, 6 min. u 7 ... 42$ )2 44 ..,. 37% 
Eggpl.e.nt 249,.6 255-.S 5 min .. 00 00 00 00 00 00 

~ Wb1te . t ,. 250 21,;3 5 ~in. 4 ' •. 2,~ ,24 20 .. 17$ 

Squ..~b., tf'.tli to 
. lhtt~'\$? 246·? , .. ~4 10 m:t.n., l3 0(11,l Mt '99'i 37 27 -- 2:/r., 

J-f 
i..., 



( 5 g .. /lOO ) ,. yell c1 croo k aquaoh ( 59 ./100 • } vhite 

s squo.sh {.37 g .. /100 ) re or n 1J:ltn iat~ value, and a.c rn 

squaah s extr ely 1 (6 eg./100 gm. ) in f'olic o.c • 

Sineo tako. ias-tiaso did ot contn. a:ny conj~ e o.etivity, incuba-

tion of th gctables ... did not roleas a.ey ppreciable 

quantity 0£ .f'olie ae the conjugated t !:!:~ Th cooking o.f ve ota ... 

bles destroyed the jor pwtl-on of the natural eonjugase present in the 

plant tissues, and. tbero.t , essentially otib' folie cul content of 

the vegetable vs.a measure in tho cooked les inoubato with taka-

diasta.se. Relatively high ue for £nti tolic acid an compered uitb tho 

total pre rt as sured by hog kidney hydrolysis was found in limn beans, 

yellO'J crookneck squash, potatoe ·, and corn. Tb1s might have been an arti­

faet produce by a failure to completely stray by cooking the (:onjugase 

activity • these particular oods. ln order to eh f'Urthar on this 

point, the oun-t of' f.olic acid in sh 

only to autolysis vas doter'!llined ('l'o.ble IV). 

cooked vegetables ubjected 

It rill be s n fr these 

data that, tor cxampl,. n !'l ly i 'ent eel vru.ues ·ro obtained when cooed 

old potatoes wore a a.utolysis, take. iAsta.tic dige"'tion, and 

hog kidney -=--·"' stion. 1'h!s suegests that complete destruction 

o.f the conJ s occurred.. ould such vo not be.en the ea.se, release of 

tollc acid the conjugate present. in the taka ia.n se wuld have been 

ob erved. Theso data again e· ha.size the ed for .further research on the 

ClUUU?,es in folie acid osition of foo duri storage~ Yellow crook-

nee! uaa , head lett e, t toe , white cabbage 1 a; orl.ma.tely 

tho amount of' folic acid in both r :wand cookod forrm wen measured 

vi.th ia.stase. 

The follc acid eontont or both coo v.ogetabl.os was, as e , 

much higher uhcn the bog kidney enzyme i tood of taka ta ... e, used. 

l 
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The test diftorenoe o noted with boot tops,. mustard gr.eons, S\li_as 

cl-iard, sveot potatoe~, pumpkin, zucchini equaah. s noted previously, 

in s vegeto.ble.'3 it appears that t lea.st a port of the f'oU.c acid :may 

exist 1D ·tbe e f'orm. 
of the data elearly ind:L · tea that loss s of folic acid 

on cookL.,g are not of serio gnitudc. In fact in many vegetables in-

orea oo in folic ao· content, ... ured by ·~ • .faeealis f'ollot1ing bog 

kidney ~t1o.n digestion, vero observed. These increas-ea might be due 

either to the destruction of eonj ~so inhibitor that a been s 1own t.o 

be p sent 1n many n.atur l :materia.ls {4} or to a rolease or the conjll,.;,~ted 

folie ae1d from protein by the cooki·g oeoos, thus rendering it ore 

r <lily tto.clred on dlgest:ton \Ii.th conju:;ase. Tho reviouoly observed 

appa.rGnt loss 

of the nat 

oook 

conjuga., 

y . "', in s.ll pro bility, uo to the {le~truction 

e ont in the vegetable during the cooking pro-

ee s. This fa.et is substo.nt:i.at , for le, by the .folio a.ei eontont 

oi' "'UU"d grt:iens (Tab.le IV}. 1r.dlor results vere ob inec by autolysis 

o.nd by toka iaotase dig stion in both raw and coo· r sa: les. 



Th results o£ the arelysis of e · in fresh vogotablcs for f' · ic 

act h0\1' that: the gr;"Oen loofy vegetablos had a relatively high folio 

aeid eon.tent; tho light aolored ereen leafy and y0ll011 ve et.ables had an 

intc ediate lue; the root wgotablos bad o. fair value; nd other to.-

blc vere lou. 

The g,:· t loso of folie acid durin etorago of potatoeo o.t room 

temper· t.uro ,,, orious eds further investigation on the changes in 

falic acid e aitlou of i'oods during storage. 

Different wriotios of the same vegetable showed onl.y a a.light 

varint~on of folic cid 1ith the exeoption ot the Vi iettes or squash 

vbcre a wide variation oxiatc. 

1 e folie acid content of the ve3ota.blee \1: "', as a rule., mue 1 higher 

t-then the hog ,,. dney enzyme ins d of ... ...diaata.se s used. In s 

v.eeo bloo it ppMred thnt at le~at a. portion of the folie acid mo:y- be 

in r 

he loss of .folic neid . n cooking uns not serio • In many veeeta­

bles n · r "OO in i"olie ... oid e tent followinfJ ho kidnoy propQration 

YaS observed. 

l :1 
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