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2 .

A# ia&laaa of any variattaa I» *m«l as fuaaibi* exp1ana-

ties*# f a r  any ©hang# th a t  might ©conrt  tfe« $1# th« w iaraflara*  ant 

vitam in C and augar ©eatent war© s t a l e d  a t  regular in terval** fa  

log ro ll th# possifela. ralatianshlf between mierobiai activity and 

th# <t*#tr«®ii@a at vitam in 6 in  paaa and l ia a  bean*, par# eulturea cf 

baetarla war* feclated  frm that# f#ed» and taabei for their a b il i ty  

be Aealrev vitam in 6 in  v itm *
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FTitsgerald (1938) showed these same v a r ie tie s  of peas lose 30 per 

cent o f th e ir  ascorbic acid content in  p reparation  fo r  freesing j of 

t h i s ,  10 per cent of the loss was the  r e s u l t  of blanching* Moreover, 

they sta ted  the  minignsa loss of Vitamin C occurred when the blanching 

period used was ju s t  su ff ic ie n t to  in ac tiv a te  the ensyme, ascorbic 

acid oxidase* A one minute blanch in  b o ilin g  water was reported by 

Kerteas and co-workers (1938) to  be s u f f ic ie n t  to  destroy the ascorbic 

acid oxidase in  peas* Fenton and T rossler (1938) found the vitam in C 

content o f the Thomas Laxton v a rie ty  was reduced, 38 per cent during 

th® various processes up to  the ac tual freesimg* Studies by T ress le r, 

Mack and Jenkins (1937) proved lima beans blanched In  bo iling  water 

le s t  from 19 to  40 per cen t of th e ir  ascorbic acid contentf depending 

upon the length o f the blanching period* A 19 per cent decrease 

occurred when the lima beans were blanched fo r  30 seconds, and when 

the blanch period was increased 130 seconds, a 40 per cent loss of 

ascorbic acid was detected*
s

The importance of re f r ig e ra tio n  in  preventing the  lo ss of vitam in 

C fro® fresh  vegetables has been demonstrated by Jenkins and ©©-workers 

(1938)* They showed th e re  was p ra c tic a lly  no loss in  vitam in € fro® 

shelled peas when held a t 4°C* fo r  9§ hours, but when held a t  27°G* a 

14 per cent lo ss in  th is  vitam in occurred in  8 hours*

Changes in  sugar and starch  concentrations in  peas have been 

reported by Jones and Bisson (1932)* Their s tud ies ind icated  th a t 

during sto rage, sucrose decreased much more rap id ly  in  shelled  than in  

unshelled peas* At 0°C* the percentage of sucrose in  shelled  peas 

remained almost constant fo r  the e n tire  storage period of 168 days*
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8*

the deeosupositiois of ascorbic acid by these b a c te ria  was carried  beyom the 

rererelb i®  dehydro s ta te ,  and th a t  ascorbic acid was u t i l is e d  read ily  as a 

carbon food when the  aedltai oeofcala®d a su itab le  source of organic n itrogen 

such as peptore.
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12*

to ta l  sugar was determined by th e  Isbe ll#  Pigman, and Frush (1940) modi- 

ftcab ton  o f Seales #nprou®»©hl©riie*l©dl&e method# Hi# sugar was extracted  

f r m  20 grm  samples o f pecs after they had been t r i tu ra te d  in  alcohol and 

d igested over a water bath  for one how* Possible in te r fe r in g  p ro te in  sub** 

stance# were removed by p re c ip ita tio n  with a sa tu rated  lead ace ta te  solution# 

A fter removal of the lead w ith sodium oxa la te , the e x tra c t was hydrolysed 

w ith hydrochloric acid , and n eu tra lised  with anhydrous sodium carbonate# A 

10 cubic centim eter a liquo t was removed and employed in the actual analysis#

©* Vitamin €* Determination®

1* E ffec t of Handling and Frosaa storage Open Vitamin C* 

the ascorbic acid content of peas m i  lima bean samples was determined 

by Boasey and Hag** m odification (1933) of Tillman*a method in  which iodise*

2#8**diehlorophenollndophenol I s  used as the t i t r a t i n g  reagent# The vitam in 

was extracted  in  an acid so lu tion  consisting  o f equal part® of $ per cent 

met&wphosphorle acid and 2 normal sulphuric acid by grinding 20 gram samples 

■'with aoid«eraohoi sand (Thornton# If3 i)#  Prelim inary te s t#  shewed th a t a 

grinding period ©f one and one**h«lf minute# was su ff ic ie n t fo r thorough,; 

ex traction# the e x tra c t was separated f r m  the sand and o ther so lid  material® 

by f i l t r a t io n , through co tton  followed by centrifugation#  A I t  10 d ilu tio n  was 

prepared fra® the  e x tra c t and 20 cubic centim eter a liquo ts  were removed and 

t i t r a te d  d ire c tly  with m&lm. 1#8«*dichlarophenollad©phenol standardised to  

equal 0*12 mgs# of vitam in C per cubic centim eter o f "fee dye* Duplicate 

samples were used fo r  each tea t#  sad analysis were mode on both fresh  and 

fro ien  stored samples o f peas and lima beans# Separate analysis fo r  vitam in
a

C were made on green and white beans#

2* E ffect of Pure Cultures Iso la ted  from Peas and lime Beans Upon Pure

Vitamin C*
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A* Effect of Handling on Merabi®! Musters and kpp@mm.rn

I* Peas* After holding pholled p«a# two hours, iher© w®« no groat change in  

b a c te r ia l  um bers on. e ith e r  th# Laxton or Mi® Or&du# v a rie tie s*  A fter $ 

hour# holding, th® b a c te r ia l  count 1nor©asod 93*88 and 89*13 par cent on th# 

tspcion and Sradus v a r ie t ie s  resp ec tiv e ly , and a f te r  8 hour* th# population 

had increased m er  99 par cent on both v a r ie t ie s  o f peas* The tremendous 

increase in b a c te r ia l  pepeletiea which was © liem d ' after th# S hour holding 

period was accompanied by the  sppesraaee of a slimy and stick y  surface coat 

on the pom§ of l|pbh varieties* These re s u l ts  are shown in  Table 1*

H a s h in g  on# minute in  b o ilin g  water after ®a#h of th# holding periods 

reduced th® b a c te r ia l  m abers more than i f  p ar cent*

A fter 24 hours holding a t  wo® tegsperetur#, th# slimy ©oat os th# an* 

blanched peas, it* ieh was noticed prev iously , booses# mere pronounced and 

appeared to  bo b a c te r ia l  in  origin* Whan s i d l e s  of udb leached pem war#
■£
%dd#d bo fla sk s  of n u tr ie n t bro th  and incubated fo r  24*48 hours at room 

temperature, a viscous and slimy growth dor©loped and a vigorous p ro teo ly tic  

decomposition usually  associated with b a c te r ia l  a c tiv i ty  occurred* D ilu tion  

p la te s  prepared from th ese  unblanotted pea-n u trien t broth  cu ltu res  showed a 

predominant number o f p ro teo ly tic  b ac te ria  as evidenced by a c le a r  mm 

about th© colonics growing on case inate  agar*

Th# sWfao® of blanched peas a f te r  M  hour# holding a t  room temperature 
became oovorod with a heavy whit# m old-like growth th a t  gave a yeasty odor# 

Ifhem stripX#s ©f blanched peas war# added to  flask# of n u trie n t broth and 

held under the  mmo condition# a# th# unbleached p#a#f th# type of m old-like 

growth ju s t  described was noted* D ilu tion  p la te s  prepared from the bleached 
pea-nu trien t broth c u ltu re  shewed a y e a s t- l ik e  so ld  which produced th is

mailto:kpp@mm.rn


IT

t m m  i

Ktnbere o f Seeteri* on Vinei 9M ib feae a f te r  
T«rioo» Periods of Holding Under Condition* of th#

f in e ry

V ariety
Method o f 

holdixig
period 
in  hours

-Effect o f S ffee t o f  blanching
{blanched pea®)

: Celiam A
B aetari*  
per grs*

Colmn 3 
% increase:

Colam 0
Bacteria

... i # j r . . j » .._

Coima 0 
£ deereaee

Dark Podded In Inc 0 §*4©O|i0OO en 900 99*9»e
Thcraas Uaetm box 2 "6*000*000 10*00 l*if® ' if*9i

6 01*000,000 M*m 3,100 • i f , #9
i 680,000*000 it*07 130*000 99*96

Or ad us 0 2*300,000 * 9*000 t»,64
4*000,000 37*50 11*000 99*72

s 25*000,000 89*13 74,000 99*67
6 700, 000,000 99*63 3*100,000 99,56

* ColllMI A fNM9«r0d to  ■ CellM  C1
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UBZJS U r

Characteristic®  of Pure Cultures o f Organism® Iso­
la ted  f r m  Shelled Green Pm§

Culture® so , i kS T T ------ 1 He* S Ho* 4

rod® short sho rt short
Shap« and sing le rods rod® rods
grouping pairs . . single sing le sing le

■wpairs pair# p a irs

C6Mw
Reaction negative -negative negetl ■/« negative

Capsule absent ebsokt absent absent
%©F« absent absent absent absent
^© ttlity ., negative ... p o sitiv e p o s tt i t# negative

Potato opaque opa^u# b righ t yellow
Slant grayish ■ growth yelleewerenge buiyrou®

r is e id butyrous growth
gppewth growth

Dextrose n© chang# AG** A* no change
te no change AG A no change

Malt©®# no ©hang# AO A no change
Sueroee no chasg# m A no ehsage
TactOS# no chang# AG A no change

M o l negative po sitiv e p o sitiv e negative
H itr ite negative ; POSitlr© negative negative

Id'tews ©Ikalin# acid acid S ligh t
Milk slow cord acid

Ifu trleat St ♦ *# 2+ 34-
Broth sediment#d tu rb id turb id tu rb id

growth growth growth growth

G elatin negative negative M g r t t o negative
liqeefee*

t ie n

Starch negative n(,KRtlTO negative negative
Ifydrolysis

liydrogen negatiTO negative negative negative
Si? I f  id#

Tf*ieroorga©i« Aehromobeeter Escherichia Flavebeeterlu* FXavoba©**
s e c t  c lo se ly C«5¥iC®B» CO IT aurentiacun le rfS s
re la te d  to fSTnei

* A -  acid
** AG *• acid k gm

*** * -  degree of growth



2 0 .

TABUS I lb

Chs*aatertatAe* of Fere Cultures of organisms 
Iso la ted  fro® Shelled Orm n  Poos

Cultures P*Q# 8 ........ i 10. 0 I0» 7

rods cocci large
Shape and sing le p a irs oval
grouping pairs chains c e ils

chains

O r*
l?@ootlw p o sitiv e p o sitiv e p o sitiv e

■
Capsule ; absent absent absent
Spore absent absent absent
u t i l i t y po sitiv e negative negative

Potato aprasdlng fa in t pink
Slant grsy*yellew white butyrous

butyroue .growth growth
growth

'S Y § I® W
Dextrose s l ig h t  a* s lig h t  A s l ig h t  A
I t a r i t e no change s lig h t A no change
Maltese s l ig h t  A s lig h t  A ; a lig h t A
Sucrose no change s lig h t  A s l ig h t  A
liHOto®# no chang:® .jjy b fe tA ____ _ no change

Xndol negative negative negative
K ltr ite negative negative negative

litm us no change acid acid
Milk s l ig h t  curd reduction

reduction

tfu trlen t

~ir.r.............. .............

a## I t
Broth tu rb id tu rb id tu rb id

growth growth growth

G elatin negative negative negative
Liquefaction

Starch negative negative negative
Hydrolysis

Hydrogen negative negative negative
Sulfide

??le ro o rg a n l^  most I Kurthia Streptococcus Rhodotorula
c lose ly  re la ted  to f * « ^ i i fe c a l is t lS H s o a lT

* A * sold 
*** ♦ «* degree of growth



a *

and tt*98 p m  cent fo r  the first two v a r ie t ie s  respectively* Table I I I  

the  above figure**

the  beans fo r  two and oaewhelf minutes in  bo iling  w ater 

(1Q0°C*) end then cooling them immediately with running spring water a t  

I# resu lted  in  a reduction in. b a c te r ia l  numbers of 

than 09 per cent for each holding period* Share we# only one exception to  

the  above statement* The Baby Fordhook beans which were held i s  ru ttin g  

w ater fo r 6 hours showed a decrease i s  b a c te r ia l  population of only 72 per 

cent as a r e s u l t  o f  blanching# fhe decrease in  count between lit# beans 

examined a t  the  beginning of the t e s t  and those examined a f te r  $ hours o f 

in  running w ater may be explained by th e  d ilu tio n  e ffe c t of the  

water* fhe organisms rcnalniag must hare adhered firm ly  to  the 

surface of the beans and th is  adherence may explain the  decreased e ffic iency  

of tiie blanch In  lowering b a c te r ia l  mstbers*

A eoatpari son o f the nvmbmo o f  b ac te ria  towed upon the frosei» beans 

a f te r  prolonged storage w ith those present on the beans before freeslag, 

indicated an increase in  the bacterial matter* (fab le  I?)* Although th is  

increase was noted in  21 out of 22 determinations* th e  percentage increase 

was * ra r ia b le  and thus no general statement say  be made a t this t im *

Among the  possib le  explanations fo r these  observations* the following'may be 

glsv&t a) th e  breaking up of ©lump® of b ac te ria  during freeslng# b) ■fee 

acciden ta l de fro s tin g  o f the  samples during sto rage with aoeonpaaying micro* 

b i d  growth* or ©} to  the v a ria tio n s  of sampling i ts e lf*  As mentioned pro* 

viously* blanching the  fresh  product resu lted  in  a g ree t reduction in  bee* 

t e r i a l  numbers* The Influence o f blanching was s t i l l  apparent in  the fro®cm 

stored samples*

The predaalaetlng  types of microorganisms p resen t on unblanched and 

blanched beans were Iso la ted  by th e  s e r ia l  d ilu t io n  method* Tables ?a and



TAMM III

I w&m? o f  S aetarl*  os Spoiled team, Bmmm &ft«r Yarleua Period# o f  Holding
tetor CoMltlon* of bt» f in e ry

V ariety
HotlMskl o f 

holding
jiariod 
in  bow s

Sff«eb of holding 
(nablaaaluMi Him bean#)

of blanching a f te r  
: holding (nriblanehed lijsa beans)

... _ .
Cclunn i  

£ increase
Col m s € 
bm t*/m *

Colmra 0 
£ decrease

Early Baby la  log 0 201,000 * m I,20© 99*41*
Potato box I 0Q0,O0O n « m 300 99*92

6 2#<xtogooo 89*95 MOO 99.93
at 20,000,000 99*99 io,oo© S9.S5

Haa&araon ' fa  log © 29,300 * so© 96*20
Aaaoeiat® a 00,000 §S*f§ 1,100 98*62

i 800,00© 94*14 ' 3,000 99*40
a t 200,000,090 99*98 35,000 99*98

Baby !M e r 0 120,050 m 600 99.50
F#r4hoolE : rosaing i 10,000 m 2,800 72*0©

wator 24 1,800,000 93*33 7,000 99*81

*Based on bact*/gm* in  C slitn  A and Colmn 0*



Treatment Pries to Freeslag B ffeet of rboreee
Method of Holding' Wijblaaefeed Blasehed
holding period before e tereg* a f te r  storage before storage after storage

7 a ri* ty in  feeur* tact*/sps# b W s » . b*et«/gBu

to r ly  Bab, la  lug © 201,CTO 200,000*000 1,200 60,000
Potato box I 800,000 1,720,000 800 6,000

« t,OD0,0TO 2,760,000 1*200 5,400
24 20 ,  TOO, 000' 2,780,000,000 10,000 50,000

Henderson la  leg © 29,500 *90,000 900 2,200
A ssociate box I 80,000 580*900 1*100 4#,(TO.

6 S©0,000 720,000 5,000 10,TOO
24 2TO,TO0,TO0 1,781,000,000 35*000 100,0TO

Bal Under © 120,000 800,000 600 7,800
Fordhook n o D itg § 10*000 : 17*000 ; 2*200 6,700

vsbr 24 1,800,000 29*000,000 7,000 2,000



14*

fb  glwe tli# identity of these type# based apea th e i r  morphological* 

c u ltu ra l awl bioehenleal character!at ie  a .

Strain® were iso la ted  f t m  the unblanehed beams which were c lo se ly  

re la te d  to  the following sp a d e s  described by Sergey (1919)t B acillus 

geg&tlterlm* Bacillus imbtil&s* and Staphylococcus alb**#, cu lture#  Boa*

8* 9# m& 10 respectively*
th e  blanched tip p le#  showed a g rea te r v a rie ty  o f bacterial specie# 

eeepared to  the uablamehed 'vegetable* The d if fe re n t type# of bacteria 
isolated f r m  blanched lima.® had c b a ra e te r ietim  a la i l a r  to the fellcelng 
epeeie* described by Bergey ( l i$ f ) t  4eh r«obao tcr gmlmm* Aohroaobacier 

n ltr-lflcaaa*  Acrobaoter acrofpisea* Aloali genes. motaleailge&cs* and 

B acillus parvus* cu ltu res  le t*  11# 19, IS* 14* and IS respectively*
The finding of a g rea te r  v a rie ty  o f b a c te ria  ®a the blanched lin e#  

la  worthy of mote* A# untreated w ater was used in  rim ing, th e  bees* 
a f te r  the blanch* i t  i s  possible th a t  th e  water s ig h t here reeeafeaalaeted 
the  l is a s  w ith these b a c te r ia l  types* Several o f the types iso la ted  are  

commonly found in  untreated spring water* Be exeelsietlent were n$dm on 

th e  purity «f ^ e  rtcse water*

Iso la tio n s  of the predominating type# of b a c te ria  a lso  were made 

t r m  the beams held in  fresea storage a t  »13eC* fo r  cm# year* The eul* 
to re s  of b a c te ria  were p u rified  gad identified by the usual seihods*

Table 77 gives the morphological ami Meehan le a l  c h a ra c te r is tic s  o f -the 
four representative culture®* Gultnres Bee* IS* 17* 18, ami If# were 

Identified as species re la te d  to  B acillus sub t i l l s *  Acrsfrecter acrOganes* 
Aerdbaeter c loacae, ami FlaTObaetcrfm botyri respectively*  the f i r s t  

twe sp a d e s  were a lso  iso la ted  end id e n tif ie d  as predominating types on 

the itofroaea product*
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C h arac te ris tic s  of Pore Culture* o f Organisms 
Iso la ted  fro® ttablanehod arid Blanched Shelled Lima Beane.

Cultures 1 ie* ¥ So# 9 si# i f m » 12

HQRFHOLOGT
Bbape and 
grouping

rods
sing le
p a irs
chains

rods
sing le
.pairs
chains

short 
coccoid 
rods 

: p a irs

short
ooeeeld
single

..s a & t ..............

$rm
Reaction

positive p o sitiv e w a i . negative

Capsule
Spore
M otility

absent
oval* c en tra l 
negative

absent
oval* c en tra l 
p o sitiv e

absent
absent
p o s itiv e

absent
absent
p o sitiv e

Potato
Slant

growth
white
creamy
g lis ten in g

growth
Whit©
creasy
.g lis ten ing

growth
grayish
creamy
g lis ten in g

growth
grayish
enemy
g lis ten in g

m n r o i r ..I----------------— ■
Dextrose I A©
Maimite 1 A
Maltose I A 
Sueroee I A
Lactose 1 m  change

.A
a lk a lin e
A
A
alkaline

A
A
A
A
no change

A
A
A
A
a lk a lin e

Indol I negative 
n i t r i t e  1 negative

negative
positive

p o sitiv e
positive

negative

lo se r
C itra te

24 growth**** I t  growth 24 growth 34 growth

Litem#
Milk

pept****esly a lka line no change

n u trien t
Broth

44
flaky  growth flaky  growth

44
tu rb id  growth

44
tu rb id  growth

' Gelatin 
. Ideuefaction

weak p o s itiv e p o sitiv e negative p o sitiv e

Starch ! 
Hydrolysis

weak positive , po sitiv e negative negative

Hydrogen i 
Sulfide I

negative negative- negative

Mieroorgariss 
m m t c losely; 
re la ted  to

Bacillus B acillus Aehrostobeeter ACfcromobaeter
megatherium s u b ti l is gmiimm r l t r  i f  leans

* A -  acid
*** pept#*peptoni sa ilon

**** 4  * do.gr©a of growth
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C h arac te ris tic s  of Porn Owl tar#*  of Organism* Isolated 
fro® tfhblanehed and Blanched Shelled Lima 9e*n*»

CaltSre* 1 fie* i s BO# 14 Ko. 10 Bo. II
M orao tm r

Shape and
grow ing

short
eoceoid
rod*
sing le

short
rods
sing le
pair*

cocci ia
d ie te rs
sing le
pair®

rods
sing le
p a irs
chain*

Oram negative negative po sitiv e p o sitiv e
Reaction

Capsule absent absent absent absent
Spore absent absent absent oval# centra]
M otility positive negative negative p o sitiv e

'Potato growth growth growth growth
S l « t grayish white white yellow

oreasiy «iuek.4MMk13 JH wP creamy rough
n ils ton ing ...... g lis ten in g d u ll

Dextrose AS** no change A* A
itenslhs A§ no change A A
Maltose A0 no change A A
smrm® 40 iso change A A
Lactose m .no change A A

M o l negative negative negative negative
f i t r i t e OOSltlT# p o sitiv e po sitiv e p o sitiv e

lo se r I 4-f **** no growth 24 44
C itra te i growth growth growth

Litmus aeld, eurdj a lk a lin e acid curd pepb •**
111 Ik ..........1
M utrient ix ■ 34 34 44
Broth granular sediment granular flaky

growth fsrartti growth growth

(Solatia »*»«** negative negative
Licuefaction

Starch negative negative negative negative
Hydrolysis 1
Hydrogen | negative n8gatiT» negative
Sulfide I

Microorganism 1 Aerobaeter A lcaligenes Staphylococcus Bacillus
most c lo se ly I fterogene* meialW Jlgene# albu* parvu*
re la te d  to 1 L L  r 1 -

•  A •  acid »** p*pt«*»pepteni s e t t  on
** AC* •  acid and gas ♦ *** * degree of .growth
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m sis n

C h arac te ris tic s  of Pur* Cultures o f Organisms Iso la ted  f r m  Fresea 
Shelled lime Beans Held In Looker Storage a t  *18®C* fo r On* Year#

S l tn r e s f * .  16 Bbt I f ' so . i f " Wo# 19

naiiFioiooY
Shape and 
grouping

rods
sing le
p a irs

small rod®
sing le
p a irs

small rods
sing le
p a irs

small rods 
sing le

J«*.5l«-.e6Pl81_________

0ri®
Hoaotion

p o sitiv e negative negative negative-

Capsule
Spore
M otility

absent
oral# cen tra l

absent
absent
p o sitiv e

absent
absent
p o s itiv e

absent
absent
p o sitiv e

Agar s la n t

Dextrose
Msomit©
Maltose
Sucrose
lactose

grayish# erecm; r m m m
_Eii»**nl22_

opaque
g lis ten in g

yellowish 
creamy, d u ll

h*
no change
A
A

ao**
/i.0
AO
m
AO

A0
m
AO
M
AO

no change 
no change 
no change 
iso change 
no change

M o l  
I t  t r i t e .po sitiv e

negative negative negative
negative

Methyl Bed 
t e s t
lo se r C ltra ti 
Togas*
Proskaur tes1

no growth 
negative

34** ** egrcwth
p o sitiv e

negative

54* growth
p o sitiv e

■negative
no growth
negative

litmus S ilk £SBSt**+______ ac id , curd acid , curd no change

O elaiia
L&ouefastion

p o sitiv e negative p o sitiv e negative

Starch
Hydrolysis

po sitiv e negative ■negative negative

Mierosrganlm
most c lo se ly  
re la te d  to

Bacillus Acrabacter A®robacter Flavebaeterlun
Buoti'lis 2222S222* cloacae " fbutyri

•  A * acid
** Af* * a d d  and gas

*** p©pt». * peptonization
**** 4* » degree of growth
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i* B ffeet o f Handling and Frosen Storage on the Total Sugar
Content o f  Peas.

t!i* ©ours# of total euger atteng® a# influenced by holding $0 * 8 $» §f end
0 hour# i s  presented la  Table VIX. The fo r  cent lo ss  ealcelabed ob both fresh  

and dry w ig h t  b asis  i s  ind ica ted , sad tho re s u l ts  rooorded a re  th® average of 

dup lica te  samples.

The i n i t i a l  to ta l  sugar content o f fresh  green poas was found to  be 909 

«ad 28$ mgs. fo r  grwi dry w ig h t  b a s is  fo r tho lewton and Sraius v a r ie t ie s  

respectively. The amount o f sugar lo s t  increased w ith tho length o f th o  

holding period . Fresh poos of the t&xton v a rie ty  showed a drop la  to ta l  

sugar from  808 mgs* per grssi to  $87 ago. p®r gram, a loss o f 13.33 .per ©eat 

during 5 hours o f holding, The trade# v a rie ty , on tho o ther hand, showed a 

loss of §*7i per ©out fo r  the  s«®# period , 4 g rea te r differ®**®® between 

v a r ie t ie s  i s  ©beerwed a f te r  it*# i  bow? period when the p e r c e n t  le s s  o f sugar 

was $4,67 per om% fo r  th e  Laxte& variety compared- to  a 18,78 per cen t sugar 

lo ss  fo r  the trade# v a rie ty .

She blamehlng process did not m ateria lly  Influence the sugar lose* a® m  

d e f in ite  eh an go la  th# trend i s  apparent from th# re su lt#  obtained (fab le  f l l ) ,  

S o w w *  a s l ig h t  deviation  i s  noted In. the  to ta l  sugar content of can# of 

the  blanched pea samples# This may be due to  • l ig h t  v a ria tio n  inherent w ith in  

th# mm®lea of th® iib «  lot o f  peas, sin## the content of ind iv idual pea# may 

vary s l ig h tly  according to  degree o f  m atu rity , growth conditions and o ther 

factor® , T reasler, hack, and Jo tM m  (1887).

C« B ffeet o f  Handling and Froaen Storage on th# Vitamin C Content*

1, Fame,  She i n i t i a l  vitam in C content o f the lax  ton v a rie ty  o f peas was 

s l ig h tly  higher than th a t  of th# trade# v a rie ty  (Table T i l l ,  Colmn C}*

Vitamin C lo ss  from the Shorn®# iearton peas i s  observed to increase with the
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TABLE n I

Chmgm in Total Sugar Content o f Green Peas Held for farious Periods Under 
Conditions o f the fin ery  and frosen md Stored for Several Days at -18*0*

Total sugar m
... ..................-......... ...- ........... aevi

an ten t a fter  freesing and holding
B'jOLdamjtt. -M *G ......_...... .... _....... ....... _ ...... .........................

Fresh bastS-__............. ..... -... iter.basis ........... ..........
Unblanched ,...BlamshM - M 3 Lax&hai ___ - M i s hL______________

Holding mga* % mg®* % Total ®gs. % Total ms . %
period /g®. lo ss /m* lo ss Solids /m* lo ss Solids /m* lo ss

fsr ie ty in  hours t t

Dark Podded 0 63.6 60.4 5. 46** 20.6 308 mm 18.3 321 none**
Ihoaas Laxto i 2 63.2 . 62# 58.8 6*96 21*0 301 2*27^ 19*7 299 0.66

5 56.4 11.32 56.3 0*14 21*1 267 13*32 19*1 295 none
8 49.8 21.70 49.3 none 21.6 233 24.67 24.2 212 9.01

Gradus 0 58.8 *. 54.4 7*49 20.8 283 19.9 274 3.13
2 55.6 5.44 56*4 nons 21.4 260 8.12 13.7 301 none
5 55.2 6.12 55.6 none 20.9 264 6.72 19.3 281 none
3 52.4 10*83 46*3 -V 10*89 21.5 244 13.78 19.0 246 none

* % lo ss  Mb to  holding
as % lo ss  due to blanching a fter  holding*
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TASLB n i t
■Changes in  '?tt©i»in C Content of Green Pem a f te r  various Period# of Holding Under Condition# of the f in e ry  and then Prosen

and Stored fo r  Several £#ys a t ~X8*o#

st*
%
m

>tal
j l id s
€

Ascorbic acid  content

I -o A fter hoMitic. period Aif ts r  f r mm&m and holding several dare in frosseiista t# -
m e m .........Fresh..b&si s ....... - .....IkyJbasis [ . Fresh baiits 1 Bipr b a s is...._

m i H TMblenehed Blanched Unblanched Blanched 1mbianehed .Hunched ^nblanched Blanched
*©C

g ... -C o l. ►A- -.-.... _ .Col... B ' H L. £ .... T........ipjdl. © , . , 1..Cel*..1 . r_- O ol. F ........ ..Ool* .£L. - .Gf>X».̂ I ............. -...
#«s m gs./ i. tigs*/ m®»7 % MgS*/ % 3foe ./ % ‘ *« •* / i i|fS#/ * figs*/ %

..JTA&etqr,.... rIII( ,.... an . loss#* gsu less# ....mm. . leer** [g®. le ss# « ... loss##. gat.... lo ss# .. js»*..1 les### -

Dark Podded 0 20.6 is .a .25 ** .17 32.00 1.21 .91 24.79 .07 .13 none *34 •69 none
Thomas barton

2 21 #0 19.7 .24 4.00 .17 29.20 1.14 5.79 .86 24.56 *06 14.29 .13 non© >29 14.71 *66 none

5 21.1 19.1 .23 a. Co .16 30.10 1.09 9.91 .84 22.94 .07 none .̂12 .none ,33 none *63 none

a 21.6 24.2 .20 20.00 *15 25.00 3.94 22.31 .62 34.25 .07 none .10 none *33 ■none .41 none

Qradue 0 20. a 19.9 .22 •m .14 36if41 1.00 « .70 35.10 .12 *» .13 none - ■ M  . mm .66 none

2 21.4 18.7 - mm. ««» ■m mm * mm .12 non© .13 none r56 3.45 .68 m m

5 20,9 19*8 - mm • mm mm mm • .06 50.00 .11 non© ►27 53.45 .56 m m

$ 21.5 19.0 ~ * «N» mm- mm - - «as .05 53.33 .10 m m ►23 " 60.35 .47 none

* % lo ss  due to holding
#* |  lo ss  due to  blenching a f te r  holding*,
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m

ascorbic aoid m s  noted a f te r  holding fo r 2 and 8 hours in  e ith e r  th© t3n#h#ll#d ■

o r shelled  samples} but a f te r  S ■ hours, a 20 por cent loss occurred la  «h#ll@4 

peas#

fASLg U

Changes la  th® V itse ia  € Content of HaaholloA and 
Shelled ®rmn M m  Said fo r  Various Periods Under 

Conditions o f th e  Vinery*

V ariety
Held lag  
period 
In heart

UnAbelled
ftMt*

Ascorbic .acid, contact .Ascorbic

Shelled
Pea*
acid  content

! mmrn/^rn , 5̂ (̂SNV4 T....r...kg®*Z .̂#.. H Toss

Park lidded 0 • i f m • i f m
Thomas ta s te i

2 •24 4 •24 4

1 *21 8 •21 $

$ •21 8 #20 m

24 #22 12 •11 m

2# Urn Beans* A ccfsparisoa of the ascorbic sold content ©f fresh graaa liaiaa 
with sfeii® lim es was desirable# Im every te s t  th# preen beans contained ee»* 

siderably more ascorbic acid than th# white (Tables X, I I ,  and XXI)« On dry 

weight b a sis , th# in it ia l  ascorbic m id content per gr«s of am ple o f green 

lin e s  compared with, whit# llama was 0*6$ mgs* to  0*22 age* fo r  th e  Early Baby 

Potato v ariety , 0*91 mgs# to  0*43 mgs* for the Henderson Associate variety , 

and 0*90 tigs* to  0*32 mgs*, for th# Baby Fordheok v a r ie ty # .

Fresh beans of the thro# v a r ie t ie s  showed considerable le s s  of vitam in C 

as th* r e s u l t  of the blanch# The average i n i t i a l  aseorMa acid eomteat of 

d e l i c a t e  composite ample* of green and whit# limes o f the  Early Baby ro ta te  

v a rie ty  was 0*42 mgs# per grm# A fter blanching for' 2’J  minutes a t  a tem perature
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(for  tlis# 24 how  holding period) showed considerable le ss  in  ascorbic acid* 

th# in it ia l  ascorbic acid sen test o f a coup*#it# frozen cample of th is  variety  

contained 0«3O mgs* par gr#m (Oolmn B)* Gosparabl# m aterials (hold 14 how s 

prior to  frostin g) contained but 0*0® mgs* par gram* % ls represented s. 70 

per ##nt loss# In th© ease o f th# Henderson A ssociate, th# in it ia l  ascorbic 

sold oontomt o f a eenpoelt# fro son sample was 0*80 mgs* per grsai (® ol«a B). 

GGnpersbl# m aterial a for th© 84 how per lo t  ©ont&lned 0*30 mgs* per grtm* a 

lo ss  o f 40 per ©eat due to  holding# For th# Baby Ferdheok v ariety , th# lo ss  

represented th# difference between th# in it ia l  v l ten ia  G •ontant# which was 

0*50 mgs# par grm and the witsmin C ©ostent o f  fro ton lima# hold fo r  24 hows 

prior to  fr##«ing (Column 0)# A #s#p#sit# sanpl# of lima# fo r  th is  period son* 

tain©d 0*34 mgs* par gram, and Mi# lo ss  represented a 38 par seat*

Baring looker storage a t  *1«°C* fo r on© year, ther#  was a ooxtsid#ra.bi#

lo ss  in  vitamin C for both and blanched beans o f a ll varieties*
*

Considering Mi# Barly Baby tofcat# v a rie ty , th© unbleached green and. mbit# 
limes soon a f te r  fro©sing (fab l#  X, Column J>) eontalsod O#30 mgs# of vitamin C 
per gram, dry  weight b a s is , whereat eaatperable m ateria l a f te r  fro  sen s torege 

(OoltM F) contained only 0*20 mgs* per gram# This represented a 33*3 per 
een t lo ss  during storage* Comparable samples fo r  th e  3, 8, and 24 hour period# 

alto show losae# (Columns 15 i l)» Sim ilar changes in  vitamin C content is 
observed fo r  fro  sen stored  s is tp le r o f both Ms# Head «r sen Associate ted  th#
Ssby Ferdhook v a r ie tie s (fable# XI and XII, Column# 0 & F ),

Blanched fresen samples o f the th ree  v a r ie tie s  a fter  locker storage fo r  

©me year showed le ss  lo ss of ascorbic acid than comparable unbleached frosen  

esng&ee*
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TABLE X

Early Baby Potato Variety o f  Freshly C e lle d  Xiysa Beans

Influence o f a) holding i s  Ing base a t  vinery* fe) fre rs in g  and e) f rmen storage ^pon vitam in C.

c ac id  eon& sn t i n  ja&a. iper MTm

Condition
Holding
period Total

A fter holding in  
f r o m s t a t e Total

A fter free s l 
f&a?t bold ii

Lhgr &
st Mne___ Total

After fTeesd 
1 s r . a t

ung & bolding 
p l8 aC. _

o f  the In
bosrs _ ..* .....

f resh  b asis dry b asil 
Gol*_B

so lid s fresh  b a s is  
__ Col* G ..

diy basli 
.... Gel. ..0....

so lid s
_ _ i .

fre sh  b a s is  
.. _ Col* E

dry b asis  
Ool * F—

Unblenchet
Green
IShite

® 54.5
62.5

.34  .24* 

.14
•63 .42* 
.22

54.5
62*5

.27

.06
. 16* .50

.10
.3® ► 43.9  

53.4
.1 4  .10*  
.04

.32  . 20* 

.07

Green
m i t e

3 3 i.2
47.8

*27
.09

.13 .70
.22

U1 41.9
58.0

.15 .10

.04
.36 .22  
.07

, Green
I h i te

6 40.3
46.3

.15

.06
.11 .37

.13
.25 53.0

58*5
.12 .08  
.03

*23 .14  
.05

Green
Tihite

24 44.6
51.6

.05

.03
.04 .11

.06
.09 45.  a 

57.4
.0 4  .02  
.002

.09 .05 

.004

Blanched
Green
m i t e

0 317.0
40.5

.2 2  .16  

.10
•39 .32  
.25

37.0
40.5

.22

.1 0
.16 .39

.25
.32 35.3

62.4
*19 .12  
.05

.53 .31  

.08

Green
m i t e

3 32.3
36.2

.24

.07
.16 .43

.19
.34 52.2

55.0
.19 .12
.04

.35  .21  

.07

Green
m i t e

4 34.5
37.5

.20

.03
.12 .58

.09
.34 40.3

46*6
.17 .11
•04

.43 .25  

.06

Green
m ite

24 39*6
46.2

.14

.01
.03 .03

.02
.05 40.4

47.6
.13 .07  
.01

.31 .17  
•02

* Ascorbic acid  content of composite sample of green and w hite beans*
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tk sm  11

Henderson Associate Variety o f Freshly Shelled Lima Beans 

Influence o f a) holding in  lug box a t  vinery* b) free s in g  and c) fngpn sto rage  upon vitam in 0*

Condition 
o f the

Holding
period
in

T otal
so lid s

A fter holding in  

h heelfresh  b a s is  
..,.£Spl .* - A.-

■digr

AaasBfcfat,
Total
so lid s

A fter freezing  6
S s E l i ta M iE ,H ' “HSFi

Total
so lid s

3C

A fter freesii®  & hold- 
«J&-esi

M U L JBAmJLUnblanched 
Green 
m i t e

Green 
m i t e

Green 
m i t e

Green 
m i t e

Blanched 
Green 
m i t e

Green 
mite
Green 
m i t e

Green 
White

0

3

6

24

3

6

24

40.7
49.2

.37 .39* 

.21
.91 .67* 
.43

36.0
40.0

.23
•09

>16 .63
.23

*43

40.7 
49.2

37.5
46.5

42.0
47.6

50.1
56.8

36.8  
40.0

36.3
39.6

34.8
37.6

42.2
47.8

.23  *22$ 

.15

*28
.11

,20

.23  .19 

.10

.73 .16  

.08 .14

.23 .16 

.08

.22 .15 

.07

.21  .14

.07

.19 .12 

.05

.60  .5 0  * 

.31

.75 .50

.24

.67  .44  

.21

.46 .30 

.14

.63 .42
*20

.61  .40 
•IS

*6l
.13

,4C

.45 .21 

.11

39.1
45.8

.19

.05

3 9 .5 .18
4 9 .8 .0 4

40.4 .12
45.3 .03

48.8 .11
50.4 .01

36.2 .19
39.8 .05

39.7 .18
43.8 .04

37.1 .17
40.8 .04

39*4 .16
43.5 .03

.12*

*.11

.08

.06

♦48 .29* 
.20

.46  .27

.08

.30

.07

.23

.02

*19

*13

.53 .33  

.12

.45 .27

.09

.45 .28 

.10

.40  .24  

.07

* Ascorbic ac id  content o f composite sample of green and s h i te  beans.



TABLE til

Baby Fordhook Variety o f Freshly Shelled Lima leans 

Influence o f a) holding under running water at w inery, b) freezing and c) fro  sen storage upon vitamin C.

..Ascorbic f*tidomterfc in  mm. mr mm ............
Holding After holding After freezing It After freezing 4 holding

Condition period Total ....  in fro slj sta te Total Short holdir^7 t i  'ie Total - ....1 y r . al *. - ia * c ._ _
o f the in so lid s fresh  basis dry basis so lid s fresh basis dry basis so lid s fresh basis dry basis
Lina Beans hours £ iGsO*_A._ ...S o l. ..  ....... . Col. G Col. B £ Col. 1 C ol. F
Unblanchod

Green 0 38.9 .35 .25# .90 .61 * 38.9 .30 .22* .77 .5C * J9.2 .20  .13* j !  .32*
m ite 47.2 .15 .32 47.2 . n .23 49.8 .06 .12

Green 6 3 1 .1 .27 .1 | .87 .55 31.5 .1 9  .n .60  .35
m ite 37.0 .08 .22 43.4 .03 .10

Green 24 42.9 •24 *15 .56  .34 3 1 .9 .16 .09 .50  ai-
Ih ite 50*2 .06 .12 40.2 .01 .03

Blanched
Green 0 35.2 .23 .15 .65  .42 35.2 .23  .15 .65  .42 34.3 .19 .12 .56  .33
m a t* 39.2 .07 .18 39.2 .07 .1 8 41.1 .04 .10

Green 6 36.2 .18 .10 .50 .2% 32.3 .16  .09 .50 .27
m ite 40.1 .02 .05 33.2 .01 .03

Green 24 3 0 .1 .17 .10 .56  .32 32.4 .12 .07 .37 .20
m ite 36.3 .03 .08 38.3 .01 •02

# Ascorbic acid content o f composite sample of green and white beans
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TABLE XXXX*

Us© E ffect o f  Fur© Cultures of ^lQroorgmi.mm Iso la ted  f mm Shelled Green Peas Upon Titan in C in  V itro

Culture© surantiacum c o ll m %i «©r. T*15*
TTnino culated  

contro l

§ 
t

M

0

5

10

15

24

31

Ascorbic
acid

.36

.27

.23

.22

.13

♦IS

100*0

75.0  

63.9  

61*1

50.0

50.0

P»

6.35

6.50

6,68

count

12,700

37,0^3

135.000

209.000

500.000

990.000

♦©©
.*m

.36

.31

.29

,29

.29

,27

ii
l i

36.6

30.6

30.6

30.6  

75»0

6.35

6.63

«*

6,96

6*93

AOOOXfelO

count
noa./ce*
in  T.

«©
*

6.

12,000

149,000

243,000

.28

.00

.00

,00

4>

o*

.00.0

77.8

00.0

00.0

00.0
00.0

©

6.35

6.48

6.50

noa./ce*
in  T

Accor hi© 
acid  

M B te jL .

»©

el

4,250

255.000

505.000

490.000

460.000

450.000

,36

.30

.16

♦O0

.00

.00

4> 4»

P.

100*0

33.3

44.5

00.0

00.0

00.0

©
I1

6.35

6.25

6*46

6.50

B acteria l
©mint

nms./o©.
in  f

19,700

251.000

550.000

620.000

720.000

700.000

Ascorbic

©

e

.26

.16

.15

•04

.00

4* 4*

P*

.00.0

72.2

44*5

41.7

11.1

00*0

©st
6.35

6.35 

«•*

6.00

6.00

* A stock c u ltu re  o f  Ejqhariofala c o ll  ©a© used for cosparl son o f villain C ©o&difttng afeilitgr* 
** T denotes thousands.
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TABLE XII Xb

tfce M tm %  o f  Par# Cultures of ■i.ieromg&niam I so la te d  from Swelled Green Bee# Opon Vitamin 0 in  V itro

Cultures
AchronobfctttT FUTohaeterlus Iticdotorala Streptococcus

fe c d t*
tfeineeclated

controlCSndSCiina (Harrison)

£2

Ascorbic
acrid

content
mm*3*3fi
3£fiSt,

B acterial 
- count
n o s ./co . •■ 
in  f#

Ascorbie
atdd

content
»
iJE2

I

B acterial
count

n ce ./ce .
in  f

Lacorbtc
ad d

toabsni
»

jf
trpHi
"8,

B acterial 
count 

n c s ./c c . 
in  T

Asco rbic 
ad d  

content I

Iscorbie
acid

jontent
52o
,  a
M t  10 *4 X2
s  I s

*
<•«*
sh....S...:

43 «g . C P
I  |

*
8<*
Is
if

<3 ^■ i* ®
1 fifi*i Pi

#

**
l  $
I  gu m
t h

•
V0  <<*
1w

0 If 
I I

« 1

I  ‘
1  2
1 . '

tacteiia l 
count 

oa./cc*  
n f

g<•

0 .36 100*0 6*35 480 .36 100*0 6.35 330 36 .00.0 6.35 3,220 . 3 6 : 00.0 6*35 25 .36 300*0 6,35

5 #25 72*2 - 1 .26 72*2 * 1.5 24 66.7 #N» 209,000 *24 66*7 mm 57 .26 72.2 -

10 *20 55*6' 6*40 15 .21 53.3 6.42 97,000 13 50*0 6*53 294,000 .15 41*7 6.3  a 71 #16 44*5 6.35

15 •12 33*3 • 330 .20 55*6 * 100,000 11 30.6 *n* 320*000 .08 22.2 - 235 .15 41.5 mm

24 .OS 22*2 6*35 4,900 .13 50.0 6*38 73,000 04 6.32 283,000 #03 03.4 6.03 1,600 .04 11.1 mm

31 *01 02.8 6*06 10,000 .16 44*5 6.34  = 42,000 02 05.6 6.32 319,000 .00 00.0 6.06 1,000 .00 00*0 6.00

* T denotes tho*i)tends.
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TABLE XV?

The E ffec t o f  Mixtures o f  B acteria I so la te d  from S h elled  Omen Peas Upon Vitanlri C In  V itro

Culture®* !MJ~1 H-P-3 ^Jninooulated
control

Incubation

Ascorbic
acid

content
B acterial

count

Accord c
add

content m
Bacterial

count

Ascorbic 
a d d  

content ■ . . m
B acterial

count

Ascorbic
add

p i
period. ag®*/

CO.
percent values n o « ./cc . 

in  Tec
b u s./ 
fifa...1T

percent values n o s./co . 
in  T

ig*./
( 5 2

values nos./ee*
.ia~T-.............

age./
Jifi*...._

percent
m m m t

values

0 .34 100.0 6.35 24.000 .36 100.0 6.35 23,200 •36 100.0 6.35 35,000 .36 100 .0 6*35

5 .31 36.1 MS' 132,000 .34 94.5 - 310,000 .29 60.6 • 320,000 .26 72.2 •

10 .10 27.6 6.51 660,000 .12 33.3 6.72 1,000,000 .00 00.0 6.67 1,040,000 •16 44.5 6.35

15 .00 00.0 1,000,000 .00 00 .  o - 1,500,000 .00 00.0 «M 1,310,000 .15 a.? «*

24 .00 OO.O 6.94 2,450,000 .00 00.0 7.00 2,700,000 .00 00.0 7,02 2,450,000 .04 n . i 6.00

* M -tl-li mxed m icroflora iso la ted  from unbL arched peas.
II-B-2* Mixed m ioroflom  iso la ted  from blanched pea®.
1§*P~3* Mixed cu ltu re  prepared from the seven pure cu ltu res  of b ac te ria  iso la te d  from peas. 
T denotes thousand®.
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TABIM IT

D escriptive liable of Tcmbtre of th© 3oii<»Aeregenes Group 
Iso la ted  from H&blanehed Shelled Green Pass

Cultures tec* 20 S&tJS_____ ii®# 22 ho* 2$ Ko* 24

Colonial
c h a ra c te r is tic s

M g r ...........

Small s is#  
f s in t  oink 
solor

M itss sis#
fa in t pink 
solor

tlsdiws s is#
dark pink 
color

Medium sis® 
eeafcer dark
pink color

Giant s is#  
f a in t  pink 
color

u a fo m u m
Shaft# and 
grouping

short rods
single
pairs

short rods
ting le
>«lrs

short rods ! 
sing le  1 
©sirs j

sho rt reds 
sing le
pa irs

sho rt rods 
sing le
PM r*.... ......

Qrm
Reaction

negative negative negative negative negative

Capsule
M otility

ftbssnt absent 
m m t i r e

absent
negative

absent
negative

absent 
riegstiv# ....

Besttrose
Mannlt#
Halt®##
fhwrose
l#otoso 
Descirl Ti 

t Glycerol

M o l
H itr tte

... r,

m*
k0
m
a® ©hang©
m
IS slow
m

JOSitiV©
>o*itlve

t®
L#a
1,0
I® slow
10
10

feSltlve
te s itiv e

m
10
m
m
4®
m
10  ̂ |...

pcsitiv#
POSitiY#

m
m
a®
A®
A®
m
A®

positive  
pet i t  I t#

AS
40
m
40
40
m
40

positive
positive

C itra te
broth i

so growth j
L..-  - ....... :

r« r th eo growth growth
i t

growth
14

.Bt"n'nw,’‘............ ...
Brio sold ;
broth

1
m growth j

i
growth
4

a® growth growth
i t

growth
4+

BriiXiisrt Oreem 
litotes# 111# 
$reth

*t 1 n

Methyl Red te s t fositiw# i ega tiv s positIt# losltiv© le&atlve

Ycges«*Pr®#!raur negative i 
t# s t  1

egatlw© segatlve posltlws segativs

$(ydrogen weak s
Sulfld# fOSitlV# I

©fiUS
o s itiv e

i®gativ# iegative aegatlvs

G elatin
liquefac tion

egative i egative legativ# isgativs negative

litm us m ilk only J only t only L only >. only

Base- of 
b a c t e r i a

8* c o ll  1 
a typ ica l) 1

s« 0011 
& E i e « a ) _

»«♦ eo ll “«• m u  
t i f e e i s s i l —

aeresenei
a typ ica l)

♦ AC * so id k go* *♦* 0 •  gas formed
*♦ A •  fit® Id only #**♦ 4- -  degree of growth
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T/L3L8 XVI

Hie E ffec t o f Variant S tra in s 'o f  the Coli-Aorogenes Croup Iso la ted  from tMblanehed Oreen Peas tfpen Vitamin C in V itro ,

Cultures
to# 9 HQ • 12 jfeQTQ*

m s u a a u t
so li*
c a l

UninoemXated
e o a tro l

a s 
r 5 g
s t x

& s

iscorbi© 
acid

kscorbta
acid

#o
*to

4* <»>
|  i
8 ~6 ft

«
§s»r-4

ft

*©©
to
I?

isco?%ic
acid

lifm tfiftptiS&jUmM ?ftHWnr.>i. n̂ipi

M
$
%

f  1?
I  s

I

a d d

1
&

©
#m

»
<•» 4> 1
§ i ! H" IS
g 0Sp j>
a)ft Jhft tx:ft

iscorb io  
meld

t e i t e t ..
a d d

© » t> m i i

Ascorbic 
a d d

?
«cft

.©.© 1 1  
s  g
I I

to

I
£
a

0
5

10
15
24

>36
35
21
,00

LO0.O
97*0
53.3
00.0
00.0 6.42

6,63

6.72 00

00.0
97.0
91.7
63.9
00.0

6.63

6.42

19
,00
>00'

00.0
33.3
52.3  
00.Q 
00.0

6,

6.60

36
31
21
00
00

,00*0
36.6
53.3
00,0
00,0

6.63

6.55

36
34
32
17

00*0
94.5
sa*9
47.2
00.0

6#

6.42

36
i26
m
16

L07

00.0
72,2
55.6
44*5
19.4

6.63

6.22

# Stock c u ltu re  of oo li used fo r con par i s  on of vitam in C oxid izing  a b i l i ty .



of 
vttm

ln 
C 

and 
ohm

go 
la 

pH#

a
$
§

m
Cm
%#

f
1
ft
S
2$**
n#

©i
is*

m*■%

%«#»

a

**>
s
sm

iI
&
9

i

m

Hm

ft

I©
I
M.m
*a«
h*i

s

Hi
&
«a
5
S?»*«*jh*.
»*-»
0k**
4
a.

S' n  
*  «
#»

8**
a

**

9>
§
I«*>©

I0»
I
Aarm
*o5#
I

*

ft

#q%
 

%**
4% 

0% 
m#

9 
ptn

om
 

t|t
$£

 
*»

«©
$ 

p©
%«

Xo
s? 

©«
m$

3rj
s 

«i{
t 

Iq

r

w g-

#

jo 
9%

nj 
^i

cp
w

jd
dt

 
p#

ja®
xx

©j
: 

®*
Gf

$. 
n$

. 
u.y

m%
iA

 
#t

$.
 j

© 
»f

©
|



46*

I t  appear# th a t  the d estru c tio n  of vitam in 0 and a lso  the  p ro tec tio n  of 

vitam in d from no»**bft©t#rial oxidation i s  operative only when the b a c te r ia l  

populations have increased to  m illion#  per eubie centimeter# Hi# i n i t i a l  

growth o f -two species o f b a c te r ia , on# s im ila r to  B acillus p i m i  and the  

o ther s im ila r t© B acillus »stath#rtU8i appear to  be somewhat retarded by 

vitam in C# a# indicated  by a lowering of the v iab le  count during, th© early  

adjustment phase of growth#

£• E ffec t o f Handling and Storage on pH Changes 

jU ?e«S# lb# following general statement* may be mad# concerning th# changes 

In pH observed in  the  uablanehed peas* I )  as the  period of holding increased , 

th e  pH readings of both the Inside  and outside portions decreased! i )  a f te r  

holding fo r  8 hours, the decrease in  pH readings did so t exceed 0 ,3  of on# pH

with th#  in s id e  po rtion  of peas, while the skins showed a marked ©hang#

under Hi# same conditions# Blanching did not lower th# pH of the skins ©r cause 

any o ther d e tec tab le  change# The g rea te r Increase in  a c id ity  observed with 

portions o f the  skin compared to  th a t  of the inside  portion  of peas may hare 

been caused by the  a c t iv i ty  o f th# b ac te ria  on th# skins {fable O T Il)*

t*  Um» Beans# I© s ig n if ic a n t change was observed in  pH vain## in  e ith e r  th# 

unblanehcd or blanched frosen  casspl## of lima beans of the th ree  v a r ie tie s  

(Table* XIX).

Since the pH was determined on the whole bean, i t  is  possib le  th a t  any 

change in  a c id ity  or a lk a lin ity  which might hav# taken p lace on th# seed ©oat 

due to  b a c te r ia l  growth, was masked by the buffering  e ffe c t  of the p ro te in

content o f the bean when the  sample was tr itu ra te d #
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TABU TO £ a

fli« E ffec t of Par® Cultures o f n'.croatgmimm  Iso la ted  from Shelled Lima Beans Hpcn 71 tra in  G
in  T itto

19 ioo.o

vm
74,000

Gmliures
B acillus staphylococcus

albas

scorbic
acid

count

n ttr if io a n s
i inoculated

con tro l

1
5
6
i

P
I s

o
5

12
24
36
56
73
m

} Saoberial 
count 

Aos./cc* 
n T®*

440
1,620

11,009
34.000
24.000

iseorbic
acid

in te n t

»

I *
I

39
431
.28
21
01
00
?* * ft *» m * 4" .4 

i * * « . . *  ft .  lifc ft * ft •£***. *

15if
&&

100*0 6 
79.5 
71*3 
53.3 
|02*S 

0 I

bacterial 
count 

m s./cc *  
.a T

.35 
*52 
*3<4 
,00 
.93 
.55 
*« .* 
• * * *

oo

3,000
H3,ooo
U6,ooo
292,000
710,000

, 360,000 
<*•*.**•*# 
* • • • « • * « «

39
31
17
00

f ft * . 
4***
I . . .
i * . . .

io o .o  h 
79.5 
43*6 
00.0 
. . . .  ft'
. .  * * *

:« ft ft » ft 4

£

Ip c ie r fa l  
ooimt 

xbw«/oe.'
in  T

*33 
.65 
.03  
*26 
» .  n « •

ft .  *•
* * • *
* • . .

Ascorbic 
a d d  

jembent

4
•v.«©

2,530 
93,000

373.000
392.000

» ••* ..* .*  <*J< 
. . .  # * « • • • « • «

i|
4 * »

439
29
0̂6
00
* • *  * 
•.«
« ♦ *'#' 
ftft * ft

3130*0 I
74.4
15.4 
30*0

• *
. * • • *

. . . .

# * * *

eates»fH
►

q setcrla l
count 

rtos*/cc.
in  T

35 
.50 
*15 
.24 
.  *»•« 
.  « *« 
i*. * •
. . .  *

soar hi©
a d d
■intent

N#81

1,430
54,000

340,000
«*

> • • • » • • . . .  
4 * * « ♦ * . # »  

.  . . .  ft. •  •  •  ft .

:I9 110.0  6 .3 5  
!8 71.8 6 .00
>4 5.1.5 6 .0 4  

:-9 4 8 .7  6 ,0 0  
3  >3.3 6 ,0 4

■i )4 .0*0 6 *00
6.02

*
%

• * * »<**** *

* lix ed  cultures-; prepared from the e ig h t pure cu ltu re s  of b ac te ria  iso la te d  frost H im beans.
*»■ T denotes thousands.

•*<►# ho re l ia b le  count due to  flaky or sedtmexifccd growth*'
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TA8&S m i  h

The e f f e c t  o f  Pure C ultures o f  ^icroorgaaismg Iso la ted  from C e l le d  X»ina .Beans Bpon Vltesdn C in  ?iir©

C ultures

3•r4ua
5 «
PA A
1 5
0
5

15
24
34
54
73
98

122
151
131
195
224
252
273
300
326
350
373

Ascorbic 
acid  

content

oo
w

I
*39
.32
*30
*30
•29
.27
.25
.24
.23
.21
.19
.18
.16
.13
.09
.07
.04
.02
.00

J10O.O
82.1
71.9
76*9
74.4
69.2  
6441
61.5
59.0
53.8 
48.7
46.2
41.0
33.3
23.1
17.9
10.3
05.1  
00.0

B acteria l 
count

nos*/ee*
in  T#

p.!

£$> 
>.64 
>.82 
?#42 
.10 
'.42 

7.70

7.70  
95

1.05 
1.10 
i.10 
f*9Q 
#80

1.05

ace rb ic  
ac id

750
25,000
24*000

—■Tf#

mrmm

39
29
24
21
20
m
20
19
17
16
n
u
m  
06 
04 
03 
02 
:00 
.* ♦*

100.0

4» P
l i
I I

61.5
53.8
51.3

■.*
51.3 
48.7 
43.6  
41.0  
38*5 
35.9 
23.1
15.4  
10.3 
07*6 
05*1 
00.0

»©

&

B acterial 
ecu u t 

oos./ce.la T
6*35
5.82
6.08
5.96

8.64
7*18
7.18
7.55
7.50
7.70  
7*70 
3.00
3.10
8.10 
7.90
7.70  
8*20

»• * # • * <• • » • * *

4.2
.3

3,900
12,000

kseorbie

in te n t

39 
30 
29 
28 
26 
25 
24 
21 
20 
16 
13 
07 
02 
00 
* * .  . 
* * * * 
* * • . 
. . . .  
* * * .

00.0
76*9

«

%

71.8
66.7
64*1
61.5
53.3

15 .90 
!6*Q2 
5.95

|6.52
17.02

7^25

33.3
17*9
05.1
00*0
•#••#* 
. . .  * * * 
******
* * * * • • 
*»*•#.

(7.60
7.60
7.55
7.55
.**••• 
*#• ##
* * • * 

*****
• * * * *

B a c te r id

in  T

700 
9,000

77.000
65.000
57.000 

1,600,000
67.000 

101,000
«■*'

Inlnaculated 
con tro l

**••***. #■* .* 
*«.* * * •* 
•*••*•«•••** 
«*•####•*••# 

«###**•••#•

3aetert&I 
count 

10a ./c c .
m f

600 
710 
750 

140,000 
44,OCX)

1.00 .0  
71 
71.8
66.7
59.0
59.0 
51.3
43.7 
46*2 
33.5
05.1  
0O.0

24

7.70

». **
• * * * * * * * *

•*♦♦**#*«

* T denotes thousands*
** Mo re l ia b le  count due to  flaky  or sedimented growth.



m am  xfixx

XnfXimhmm of lelt& ag #reea Foot latieir CoMlttoaae of 
the Vlnovy Vpm fee p i o f fee Feee*

C oalition
of m m

ioM feg
perio#

OH 1rai«e»

*M*t Im Mo

Dork p©aa«a f&bloxiolted © 7*00 i* 4 f
Thena* laxtoi i 0*40 6.50

§ 6*16 §*§7
i 5*48 §•47

Bleaehei 0 ?+m 8.66
oae misaite 2 §*S0 7*00
a t  IOO°C* 5 «*$7 §*§?

i 6.62 6*70

(teo&tto Unblenohed 0 i . i f §•40
f 6.62 §*§!
§ 0*40 §•70
8 6.00 §♦70

Blanehea 0 §*§f §•§0
one nlattfco 2 6*73 4#44
a t  lOQPO* $ §*7§ §#80

0 8.40 0*70



m iug i s

iB tlm m m  of a) fo ld ing  a t  vinery* end b) frosen  storage 
open th© pH of lissa bean©*

Tfofoty

i

t
»

1m «

* •
9 i  1
1 *1
i  |  ©
a | i* 0  H

.. . a t  values

A fter freezing  and 
folilJSE several weeks

; A fter ffo es iag  and
holding .1 vr* a t  *18°C<

tJfolanehed Blanched i tablanehed Hanthed

fa r ly  Baby* 0 0reen 8,86 «» /MEf #W 8.72 8*96
fofofo.. Whit# ■0* 06 0*08 8*78 6.63

3 Qreen ...6*91 6,98 6*79 8*84
White 6*86 6,98 8*74 8 *87

6 §ree» 6*78 6*96 0*63 8*88
m i t e  . 6*98 6*96 6*87 6.82

34 Ormm 0*02 6*06 8*89 0*78
m i t e - . ;d*#i 6*96 6*90 6*83

Associate* 0 §re#m 'i* ? i 8*24 6*74 6*82
m i t e 6*77 0*^0 8*80 6*80

3 dreea 8*60 8*77 8*80 8*82
m i t e 0*80 8*77 8*82 6*86

i Sreex* 6*79 8*77 8*74 6*74
i b i t e . 0*8? 8*79 8*72 8*79

24 are#© 8*66 6,83 8*73 8*77
m i t e 6*84 6*77 6*80 6*60

Fordhfok** 0 ireen 8.® 6,98 6,83 8*81
W hite ' 8*91 6*08 8*88 0*90

8 ireen 6*66 8*88 9,54 6*48
White ' i*?8 iS  A So * e o 8*72 6*68

24 ®re#» 6.48 8*84 4*88 6*18
White i#?4 6*86 6*84 6*82

* Shelled I te a  beta© held to  lag  fox a t  vinery*
** Shelled liaM beans held under running water a t  vinery*
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b a c te r ia l m t 8 o f  peas sh e lled  a s e p t le e l ly  w ith  forcep s w ith peas sh e lled

by hand, and with peas shelled by eoamereial shelling machines* Thetr result# 

imdte&taa th a t th# in ta c t  pm  in a actant pod v e s  p ra c tic a lly  s t e r i l e ,  and that 

th® large numbers of bacteria m  th® outside of th® pod lead-:: to the heavy 

infestation lasted m  commercial shelled peas* In a prelim inary ®3*p®ris*e»t in  

th is investigation, a hcadkchcllcd sample of peas was found to contain only 

9,000 bacteria per grant, while the  in itia l bacterial content of vtned peas 

uccd In. t h i s  study varied between S*§ and § million m iercergsnisns per gram# 

fti# predominating species of bacteria resembling Achrcasfraetcr eandieaise, 

FAavobaotaFlms au rcn tl acuta* flavobaeterlm t fulvum, and Imrthia scntesrl, iso* 

le&Cd from u&blanehed peas probably contributed to the slimy condition of the 

feat a f te r . several hours holding, for the colonies formed by them upon 

a rtif ic ia l med-ima were butyrcue end even slightly v isc id t although no cap* 

solos were demonstrated by the staining procedure*

The pink yeast Iso la ted  frm  th e  uhbleeched peat resembled those o f -the 

genus Bhadatorala* Stained s lid e s  shewed no spores to  be presen t when cu l­

tured  on caseinate *®ev> h e w ers , seme b id in g  was noted*

A eissNfijiaube blanch followed by immediate cooling, brought about ©@ per 

cent reduction in  the  m icrobial content o f the  peas* f r m  a san ita ry  po in t 

of view, the  blanching process i s  indispensable fo r i t  destroyed S iclierlchia 

t o l l ,  om  of the predominating species iso la ted  from, fresh  peas* Presumably 

th# blanching process would cans# s im ila r destruction o f re la te d  in te s t in a l  

pathogen® th a t  might be pr eaent concurrently  with lach e rich la  coll*  A 

species of yeastwllks fungus and a species o f b a c te ria . Streptococcus fec& lfa, 

were found to  predominate on blanched .peas* the presence o f those two micro* 

bi&l forms on the blanched pea# may be explained by contamination o f the 

product by dust in  the a i r  o r by d ire c t  human contact subsequent to  blanching 

o r both*
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§ 4 .

0m  day was found to  be n eg lig ib le  in  easparison to  th# leas in  th is  vita&lti
t t m  shelled  peas of this, s w  v a r ie ty  held under the ssssse ©©sditlon*

Fencer end co-workers (19$?) ©heerred frees th e i r  s tud ies on seasonal v a ria tio n

in  id tg©in C ssntsixt# th a t pea®' showed le ss  flu c tu a tio n  in assorbi* a old than

did the o ther vegetable* need# fbeee worker* suggested th a t  th e  pad o f the
pea i s  responsib le  fo r th e  g rea te r re te n tio n  of th is  vitamin* Jenkins# e t  a l

(1888) reported a 12 per sen t lo ss  in  vlbstsln C f r m  button peas ( la  pods)

h®M fo r  i t  hours a t 32® C# th is  percent loss I s  exactly  the  asms as was

observed in  w  studies#

the p ro tec tiv e  s e t  ion of the pod may b# two fold* l )  the  ®sel»s!sn of

a ir#  and t )  th e  p reveatlea  o f injury# e ith e r  of which weald expose th e  rite® in

In  the s e l l s  to  ©asymatie^HKtdatlwe ac tiv ity *  Moreover the  pod keeps e a t

mi«roorganim s  th a t may be stole to  attack th* vitam in in  th# sk in  tissues#

the  eh le f loss of vitam in C was found to  occur during blanching and

subsequent seeling* Between 24 m& $S per ©eat o f th# v t ts n la  C ©unbent in

both v a r ie t ie s  of peas was lo s t  in  thee? presses**# S ia l ls r  lo sses in  vitamin
C from pees during sanasrslal preparation  fo r  freesing hare bsea reported by

B ukins and ©©-worker* (19$8)# In sp ite  of the  lo ss  of vitam in 0 by blanching#

th e  snssat re ta ined  in  blanohed snnple* remained a t  a f a i r ly  esnetsato lev e l

a f te r  the blanching when held a t  low tsnperaturee# probably because of th e

deetruetien of ascorbic ae id  snides* by the blanching temperature# Samples of
*

estolmihsd peas th a t were fressn a f te r  various holding periods and held 

several days a t  freesing  tem peratures showed an excessive lo ss in  eseertois 
sold). whereas samples of blanched frosen peas .kept under th# same eondltle&s 
showed only a s lig h t loss* th is  demonstrated again the  value o f b la n k in g  in  

preventing oxidative decrease in  rite® in  con ten t. |snkins* Tressier# and 

l in g  (19S8) reported a  sim ilar observation in  which they ©omp&red the vitam in 

€ sentsst of uhblanehed and b lan k e d  pea* held at -18°C# for varying periods#



§§#

Wh m  th# 1*# c ry s ta l*  around 10 gram smif lo t  ©f fro  cm  blan#h#dt p n i  were 

washed o ff  and t i t r a te d  with indophaanl dye* v itan lii C r&rytng ft^on 0#0S to  

0*67 rng&m per gram was detected f r m  ©11 of th# samples# 1© v ltm iM  C wo# 

ever detected in  th# fro  ton water ©tout unblauatttd f  rosea pome* fh# pr®#®»## 

o f  th# T i t « t u  l»  th# c ry s ta l#  about th# blanched peas fu r th e r  e x p o rt#  th# 

th# r ia t#  w ater meed in  th is  blanching pro#### removes some # f th# 

i r i tw ia  from th# perns w ithout ac tu a lly  destroying it*

The heat of th# blanch w ater undoubtedly render# th# pea tissue#  more 

peftteeble #o that th# witmmia i s  more e a s ily  removed f r m  th# perns by subse* 
qmm% rim ing*  Fenton mad Tr##sl#r (18S8) found th a t  a f te r  eoo icing g§$ gram# 

of fro s ted  pass la gif ©obi# © ea tiw te rs  o f bo iling  water fo r  § minutes, th#  

-oooMiit water eeataixied t* m  0*07 to  0*O$ »g®* of vitamin 0 p#r cubic ##atl»  

motor* fh# #«# author* found 'that IS per #«nt of witoaia 0 f r m  m susple o f 

frosen Ihcstos iax toa  peas passed in to  th# ©©©king wmbor# i t  par cant remained 

in  th# pom#* mad $ per cent w#« actually destroyed* fhtas I t  appear# th a t  

while #i# host of th# blanching pro®### destroys sseorblo  sold ©aids*# sad 

o th e r  undeelrable en«y»e«# ye t th# w ater i t s e l f  (during blanching mad cooling)* 

rs#©##* ©onstderable vitamin 0 by simple d iffu s io n  fro© th# p lan t tissues* 
fh# opthmi blanching period would be th# sfialmiaa length of t l «# required to  

destroy a l l  o f the ensymes sad destroy  the stin tem  amount of vitamin C*

I# rt# * s# !De*rber&t mad !.lsek (19S6) found th a t  hosting poms ®m sterfe# la  

bo ilin g  w ater moot nearly  moot# th# ©film* oondltloa#*

S x  Boons* fh# increase in  m icrobial am bers and lo ss of vitamin 0 mr# good 

Indies* of changes la  q u a lity  o f f r e e l y  shelled  lima beans daring holding* 

fh# changes in pH wore so variable th a t  it was impetslble to  associate pH 

changes w ith loss l a  quality#
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IS#

M tti©  ©r m& lo ss  Im wlisgda C i s  observed f#r th® th ree  v a r ie t ie s  o f

bate# during i  how® of holding* hut a f te r  £4 hours holding, lost®® in  vitam in 

€ rung* from 8® to T® per ©out i s  fresh  beans# Blanching th# fresh  beans fo r  

minutes a t  100 s5 C# rod scad th# r i^ m iu  0 content approximately ono-fourth 

to  on#»thlrd* Tr#s§l#r and ee*w©rk#rs (1917) reported s im ila r leaa#a i s  lima 

boos* to  those observed i s  th i s  study duo to  blanching#

tWloaobod and blanched frm®n limas stored a t  **18®0# fo r  m  year oboood 
a decree## in vitam in 0, a lo ss  which was lo ss  marked i s  th# bleached ssaspl®## 

This would be expected also# blanching lascbiwat## th# ascorbic aeld oxid&a® 

and thuo re ta rd s  th# ra t#  and degree of vitam in 0 reduction# I t  l a  probable 
th a t  the reduction i s  ascorbic aeid i s  th# blanched sample# during fro io s  

storage was due to  outooxtdotleu of ascorbic acid , whereas th#  lo ss  i s  ■ ascorbic 

Staid i s  ih# uablanehed sample# during frcsen storage was dwt to  «ms|®ati® 

a«tiwi%f Jerkins and co-workers (193B)#

I* fffeet o f Sfltoroorgflksiooo Isolated frm  Peas and M m  Boost
Bpen Vitamin C#

There i s  wory little isfomtotlss oonoorslsg th# action  of bacteria eosr**
aonly Moooiotod w ith foods m  th#  oxidation of eseeVbte #©14# I#®#Ion (1089)

r«porbed th a t there  was no ©vldene© which would in d ica te  th a t b ac te ria  are  

destructive to aeaerfele acid , and therefore  It would appear th a t  b a c te ria  are 

sot of ispertaaee is causing a loss of oooorbio aeid i s  foods#
Hi# re s u l ts  ©f th# i s  vitro to o ts  i s  which pur# c u ltu res  o f microorganism# 

isolated f r m  pea® and lima beans wore grow® i s  a medium containing vitam in 0 

demonstrated th a t  c e r ta in  aioroorfsnloss ©euld destroy  vitam in 0# th# organ­

ism# which showed th is  d e s tru c tiv e  a c tio s  towards vitam in 0 were mainly 

sMK&ere of th# eo lifo ra  group* In  our i s  v i tro  te s ts*  i t  was observed th a t  

during the  f i r s t  5~1Q how s incubation* the  superou# s tra in s  of e o lifo m
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m m m r aid cm cw satm

Studies were »#d# t# d#t#rai&# the influence o f v inery  and storage 

conditions upon th® q u a lity  of fre sh ly  shelled  peat m d  lima bean# l a  an 

attem pt to  d e te c t any c o rre la tio n  between b a c te r ia l  a c t iv i ty  and loss of 

vitam in € from the so vegetable# during holding a t  th© vinery# 'Hi® fo lio *  

wing general «t#t*##9ite *g#y bo mad® frost th® re su lt#  obtain®#* 

of fresh ly  shelled  peas*
1* fh# increase la  b a c te r ia l  &tasfe#rs, lowering of pH readings, and tho 

loss of to ta l  sugar and of r l t m l n  0 provide! f a i r ly  accurate ladle®# 

o f th# q u a lity  of p##t held fo r varying period# under th# conditions 

o f th® vinery*

2* %  14i® us# of th# above indie®#, I t  has boon shown th a t  shelled  green 

pea# should not b® hold star® than fir# hours under th# conditions 

which prevailed  a t  th® winery in  th is  to s t ,  a w e ly  warn and himid 

weather* A holding period of 2 hours was shown to  bar# no adverse 

o f f s e t  de tectab le  by th® te s ta  used, but a holding period o f 8 hours 

rendered th# peas in fe r io r  in  q u a lity , dm  namely to  changes brought 

about by increased b a c te r ia l  numbers*

S* fh# most obvious change in  q u a lity  a f te r  8 hours was a lte ra t io n  In 

appearance of th® peas* The su rf a©# became covered with a s tick y  -- 

c o a t, and bleaching of th# normal p#a**gr##n color was evident* Th# 
blanching period fo r  on# n iau t#  a t  1OO0C* was e ffe c tiv e  in  destroying 
easptee th a t  oxid ise ascorbic acid and in k il l in g  th® m ajority  of 

m icrobial species* fh# normal f lo ra  o f th# uablanehed peas caused 

p ro teo ly tic  decomposition, while th# f lo ra  f r m  th#  blanched perns 

brought about carbohydrate decomposition*



63.
A %tm ®#gatte# sho rt rod, ©loeely re la te d  to  AchraBObacter 

©asdlca®®, -mm most frequen tly  eauMmtwred in  th# flora, o f th® wx» 

blanched peas* Two spool os re la te d  to  yi&T©ba©t#rltisi nwrmtlmxm  

and Flarcbacfr 1 <» tm lrm * m d  a tpooloo ©1 ®s#ly re la te d  to  lo r th to  

®#®k#rl w#r# p rm m t  in  largo  number# and may have ©©abribmtod to  th# 

*lh®i‘»oi« o f th# pose# A pihk y e as t, ghodotorul# ®p*» wa® found 

growing in  mixed culture® iso la ted  t r m  unblaiwhed peas* This organ* 

li» fa ile d  to  asirriir# tho blanchlxtg pro©©#®* Ssoheriohia ©oil alao 
w».« Iso la ted  f t m  th© unblanciioi. #®spl#i of peas* A yta®t»liis# mold 

ft&d Streptoooccua f© calls war# Iso la ted  fro® th® blanched vegetable®* 

4* Blanching o f th® poo# ««#*#& a d##r#a#® i t  v itasi®  C ©citbcisb of 14 to  

SI par ©#et*

i*  Who® hold fo r  9 how s, mbla&ched ®ti#ll#d poo# lo s t  SO per ©oat of th#

■rtiasstB hot who® hold fo r  S4 hoar®, they lo s t  Si per oont# tfeati#ll#6

pea# hold under sim ila r ©endIttea# fo r  24 hoars, lo s t  IS p#r ©out o f

lit# aeeorbl© ©old*

0® Studios of lima boons*

9« Sboto### la  b a c te r ia l  atsiihor# and a door#### 1® r l t « l i j  dimre good

tndloes of ©hang## la  q m ll%  of #hoilod llaa ho#®# hold fo r  varying

period# under winery eeuditlesi*

7* A fter holding two v a r ie t ie s ,  th® la r ly  Baby Potato m d  th# Henderson

Associate, in  lag box## fo r 24 hoar®, th# boa®# ohoood d e fin ite

browning, war# cowered with a  s tick y  coat and yielded high b a c te r ia l

©©mats* Th# Baby Fordhook v a r ie ty , held under running water fo r 24

hoar®, gar# no obvious ind ica tion  of d e te rio ra tio n  1® quality*

. Bm Mm.eh.ing fo r  2-J minute# a t  10G°C* w®# e ffeotlv# 1® reducing th#

b a c te r ia l  count §B per cen t md  brought about 23*8 to  56*8 per eoat 

reduction I® ascorbic acid of the  bean®*
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