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SO 10SSES OCCURRING .
WHE BANDLING AYD STORING FROZEL PBAS

Pon froesing is, by far, the most imporiant sognent of the
frogom food indugtry im tho E&zi‘t@d_ S‘t&‘t@@. @Zt.@f 307,977,363 pounds
of frosen vogstables paclwd im L5, 203,833,553 pounds (21) or ap-
prozloately 3% poroont Wore pend. & cwparison of peas with ethor
in

frozon vogotableo packed i tho Unibed States oinco 193) ie showm
Pigare 1.

Tho pen freecing imdustry o incronping repidly. In 193l
Orogon and Voshington paeked 1,750,000 pounds of peas, which caasti-
tuted the total U. 8. pack, (21) %Those two states contimucd to be the
gole produeors during the 1935 and 19"9"6. censcng. Other sections of
the nation caborod the imduotry by 1937, but tho Horthwoot o¢ill led
the ficld. PFigura IX shewn the p@&%ﬁ.@m of the Nortlsrest in frogem pea
production for the years 1934 to 195, when agrin the Horthwest pre-
dueod over 50 pereont of the total mationnl paslk. Orogon end Washingbon
can coatimuo to hold tho losd 4n this Piold omly if they mainteim tho
quality of their froden pes production, ,

A big problen in tho processing of frosen peas is that of bal-
ancing the ecapacity of the plsat with the supply of peas aveilablo Lo
prosoasing. Ususlly the field departmont of o plant makos centracts
with ¢the formors before the plenting ccason mﬁ%‘g. Sometimse when the

packers recoive more ordors than they antioipated, contasts are sigaed
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wAth the farmorc for pens in oxcoes of plemd cnpacity. Thus, the
panagenent w11 £ind ibeolf in e positien vhere ¥ho plent is Porecd to
work contimously 20 to 2l houwso o day without being able to process
the @&Hy mm m wany plan%:a th@ fm@gmg a&paoi‘ty ami ‘the eolﬂ
ﬁ"comge mmh@uaoa ax’c zw‘b of adequa{ce e@:pa@%yg %hemfore, ons pmm*;
:13 oﬁ“tem umbl@ *Bc hmzd}e th@ Wnlus pmaue%im aﬁ’ m; gwmm rmd |
ms% provisﬁnm to haz;dm the emoma at a’ch@r plants whem@ ﬁ: o
b@ ié‘mzem :m& séorad. m soms ezmeo, -th@ p@m aze en&y oleamd,
’czash@d, gmﬁ@ﬁ, Mmeh@&, eo@le@, and inapm@é, ﬁ'th,@n are @em
by mm@m m&:@ﬁg ‘bo esm%her pmm: for i‘m@sﬂng and s%mge _
cetmon methcﬂ ofc‘ mlﬁng is *&@ @hce %h@ p@a@ mm@ﬁm m@m mm@ ,
eo@iﬁmg ’e&i@m wﬂ:h spmys ef‘ @om m‘&;e&' far 35 mﬁ.nué'esz, and %hm ahip-
ping *'so 'ﬁh@ fmout;r 'égr ‘izmce. &mo*bher is ‘370 ship @h@m itzm %@nk-ﬂzmckst
@speeiang deaa@e& faz* t}mt pm'pos@ » ham-fﬂleﬁ tﬁ:%h eold m%m

¥ho 3@%02' nothod

‘x‘m:s boen: qu&sibim@& b@@@.m@ i% s i‘@l’@ t&m‘a rm@h

Tooce oﬁ' m:t;uame mﬁm@ mum os@u&u

¢

5, HAUDLING THE FROJES PEAS T TED PLAITD IH BASTIRI OREGON

Poas are horvosted in tho £iold by 8 mechanienl swathor rhidh

harvests et *&he rato of o acren por houw, oo h@ma?:ing ig come
thanous o0 1o a&w&e& o ab m@ﬁ; unaer mif&eiml Ii@h‘&:. e vﬁm&x
ave throched ot a » comtral podut am% the peas aro paumd inte stoadard

. fi0l& Iugs of 3 ponnd@ cap&ei%y. AfGor this » %hey’ are pxx@mpm Toc
0B B ?émakand %ﬁm&pme& ‘o the pilam withiz ovo=balf %o one ONd OHOw

Emﬁlf Iamama
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| Then peos roach the minm pim% thoy aro firet cemple graded
{siove-pise groding) Yo dovermine the price por ten. In IGkS the
prico was botwoen $60 and (120 por tom according Yo Che sise grnding.
The £icld boxes with tho sholled peas are sot on o shaded platform
whore they can be kopt cool a@a aegaveds
Then procegoing starts, thoe poas oro dumped from the lug boxos
inte o hopper vhich foods them

onto o vibenting goreon with helos
throomquarkors of an inch in diamctor. The pess drop through tho
segoen vhile i’or‘i@;@ mtor ig romoved.

Prom thors, tho peas drep onto a gooscanel cup convoyer beld
vhich eonveys them to a Nonitor cleanor thieh has tvo corcomps Foos
pass through tho firct gereon vhieh has holos throo-cighths of ca inch
in diemotor and Iargor picevs of foroign mattor oro digeardods chaff
and Iight materinl are blm oube Szall ua;'&wim*bfm paas and brokon
| peas drop through tho socond serccm with holes fourtecn-sixty~fourths
of an inch iu diamcbor,

Pons ara syphoned out of the Monitor cleamcr imto two £lwng,
through a rod washer, and then into o pump system through uhich they

d up to the third floor. Thore they ere discharged inte a
rod vasher to take out splid peac and broken poass FPeas are sogrogated
aocordiag to their sizo in o Clovoreleaf sicve groder. My npbor
throe, four, and five sizo peas wers used in ﬁ@@zing.

Theso pene drop from tho cloves togother (e e mimbure} inte
blanchors and they aro tmtor blanched for threo ond threo-fourths
mlaudos ot 198° F.  They drop froam the blanchers into another cmall
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Pod msh@zi' %o take out eny othor bioken plcsogs and £rim there anto a
| black pubber soréing bolt. The bolt is 18 foot leng and absut 30
inohos wide. Hore, women on oteh side of the bold plck out foreign
mbtor ond p@%pa&a.

Peas aro- inspected os Yoy lcave tho blancher, and there is
no allempt to cvol thom wntil afbor they leave tho bolt. Half of _
the peas axo useally samncd, to thoy ere all inspootod Boforc cooling.

Poas to bo frozcm loave the bolt and pass through o flums of
¢old wabor o %h@ firgt Lisow. Hero, balf of tho peac are stored in
tanlke of wator, later Lo Bo processed in ancthor awrdllary frocsing
plonts Fhe Balomeo ds pumped into the freesing dopartment of the
min piante They are thon recoived in o largo helding tapk full of
ator ond are passed through & rod oleancr vhich remsves wmter mmd
brolon pioeces. Aftor thig, peas drop owto o wire sereon thich foods
thom evonly %o o otainleoso sdeel mesh bolb l@a@i@g %o the frecsing
tudeel, The pons are frosen lcocely im thot tummel et o tomporatmes
of =15° 45 =~30° P. dopending upen vhe froczing loode The ms@simg
taltes 25 mimmteosg, aftor which the pens cmorge fram the Jumnsd, freson
to the belt and are broken free of the BGIL by & cot of spoeinl machine
fingorse The frosen pees tham dwop into o lawge holding hoppor and
aro £od to the hepper of cn avtomatic carton fillor. The £illed core
tong are aubomatically fod o ca automatic wrapping machino.

Ao the tumdel capacity in this plamt ic not suffioiont to
frecge all tho ﬁa&a intondod for frooning, balfl of thom arc tronsported
%o am auxiliary freesing plant 40 mijos amy by tonketzueks. The
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navling time 4¢ an hour and o guarter. A4t tho camery there ore throo
big tnuks cach holding ‘twa tong of peas with eold water ad é@g Pe

fhis veserve of six tono of pess io ready for each tamketruek for
chipping. The temperatiwe rises during transportation only 2° p.

Thon the tanketrucks voneh their dgm‘bimmm vith the poas, they are
emptiod, with flumes of cold wabor, into big holding tanks. Fron
thore thoy arc pumped %o o belt froczer and frosen in the samo muamor

as tho peas wore frozen at the camery {roezers

11%. f THE FROBLEN

The purpose of thisc research, %h@?@fwe, wan to finﬁ out vhot
sono of tho lossos word during blanching, trangportation, and during
storage for a pordod of six moutho, Tho folleving samplos of posa
wore talen for iavestigation: {1) frech pess frem the main plant ia
Engborn Orogony (2) pons after blanching and coolings (3) pons frosem
in the nmma plants (L) blenched peas from the same lot Lrosen in en
suxiliary plant aftor they had been trensportod in o tank~truck more
than 4O milos in 75 minutos, | _ _ ‘

the problom was to_&e%em_ine the loss of modoturs, ash, sugnr,
ogoorbic acid (Vitamin 6), end beta carctone {Vitenin A) a% geveral
stages during 'th@ prooossing oporation, tramoportation, amd ttorogoe

IV, ROVIEY oF THE LITERATURE

A pevicw of tho 1itorature shows that losgos in cortain mutrie

tionnl factors do oceurr in frosem peas, Pollerc and Stopet (8) found
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Bioﬁip Campbell end Borry {7) sndd that froozing ctorego of
'gealded peas packed wﬁ.ﬁﬁw’c liquid et either ._2@.,5_0,: F. ‘or ot .*5";?9 P,
for cme yoor hod ne significomt effoct en the dry mabior, starch,
total cugar, hydrolicable polycactarides ond obhor oTbmaets .

' Jouking, Trossler and Fitsgorald {30) roported thet froghly
Prosen poas vhich hod boen put through the usual commorsinl oteps
bofero freesing hed. lost from 25 %o 30 pevcent of their centont of
Vitemin €. Tho blaneching vas found te be responsible for approxi~
aabely uo-third of the tobal loss. Guick Pressing 4id not cougd any

- additional loss of this vitamin. Vo loss wao notod during holding
fov fivo. momthe ot O By
Fonten snd Trevslor {9) in their investigations found that tho
Vitamin ¢ contont of frech ‘fh Laxton poas was reduced abmaﬁ’c_ 38
porcants during tho procosses,. othor then during actual froosing, The
frosh pons contnined eppraxirately 0.25 ng. ascorbic noid por ges
“yhile the cmzwd frosen peas contained approzimatoly 0.12 nge por g

Stimgon, Trogslor and Maymard {17) found %ha@ Lrosh Trosom

end frosh peas have appronimately the same carotence About 26 pere

. cant of the earotene is lest during 11 month's storage at ~17.8° F.
Samplon of commercially frosen peas on tho market contained from 0,12
to 0423 mge of ascorbic ncid per grome

' Zscheile, Boedle end Hraybille (22) pointed out that blanched
‘pess often showsd en. incrence in tobal carobomo affer storage for
: 6mmha. cpusing apparont. gaine or negative losses of bobrecarstono,



%

oo, Gortner cnd Whitcombo {12) roported that the asgeordie
acid content of Thama lasxton peas to bo 0.1% BEs por graum, in
blonchod peas 0.7 mge, and aflor storags for 6 months ot -6° P
0.1y mg, por grame fhoy aiso found the carotone content of the geme
frogh peas 24..6{/ bimnched peas b and aftor storags gi@ezﬁ Erene ‘ﬁm
total solids were 22,97 perovnt for the fm@h, 209 for blanched,
and 10.57 for thego s%@md pease.

Inhonoy, Wallo, Buntor and Soott (1) indieatod thet tho

average ageorbic neid content of cight worictics of frosh peas
2l.l ms. por 100 groms not woight, cfter blasching .‘17.-6 NG » and
of tho frozen peag aftor six-pentho’ stornge ob o° 7, 3243 nge The
robembion of ,gscorbim neld afbor oin-monthd storage vericd from Eé.l
porseat to Tleds porcent with on avernge of 58.1y poroent. The moisture
ocontont everages 80425 porcent for the frosh poas and T9:76 porcent
for the shored i‘mzem peas.

Van Duyno, Chage, Bobior Simpson (20) foumd that frech
Dark Podded Themss Inwton poas contained 0«22 mge of sucorbic oeid
por gram, after blanching 0423 mg., bl cnching and cooking 0,18, emd
aftor froosing 0,10 mg. Aftor blanching, the pons rotainod 85 pere
oan; of the origlnal avcorbic scid contents 78 p_ez?;cm agtor blanshing
and eoolings 78 pereent -asi‘%mf‘.' quick froesingsend 72, 70, cad 59, re=-
spectivaly, aftor one, threo, and _eiﬁx-: m-*&hs oﬁ? frocuer lop'ker sboragss
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V. ATALYTICAL YETHODS

1. Ioisburo Dotorminetion: (Voaouwwm oven methed) (1)

A& 32-ounce cample ums ground guicldy with o food cheppes.
Buplicate gemplos wore voighed (sbout 5§ grams cach) in tared aluminwm

dichog axd wore placed inte vocuum oven hooted to T0° ¢l in divoet
eontoet with wetal shelf. Dishos wore hold for emactly 32 hours o%
70° 6. ot o wouun of ~ e of WOPGUFYe {1t wno foumd that thers
w36 mo eignificont loss after 12 hourde) Lids of drying dishes vove
w1l opencds A Bﬁhmm of air, dricd iu & sulfurie acid towor f{about
2 bubbles por second), wac allowed to pase through the oven during
the whole peried of drylng. This pmw&mm diffore from that of tho
RebsBieTa 3, primarily In the tims requireé ¢o rorch oguilidbriv:
in ¢his ovens ' . |

Af%tor 12 hours, tho ovacuation tms stopped, tho ovon was broughi
%o atmocpheriec prossure with dry oir cud the 1ids vore put on the dishes
in tho owone The dishes wore ¢ronsferred to o desicoator mrgs& with
onlciun chieride eand were welghed afler they hed roachod voom Lompores
ture (afbor 15 .m‘;mx%es)..- Prom the differonee botuveon originnd weight
and dried wolight, the perecubage of moisture wns caloulated.

& 12«ounce sowple wos ground guiclkly with a food chopper. Dupliw-
gato sasplos of about two gramp cach wore v@ifg}w@ irto p@re@mm orye
ciblos and woro phomi in & mffle fwrnnce proviously heated to 6@@“ Ce



18

The temporature wes maintained at 600° €. for two hours, then the
orucibles wore transforred $o & desicoator and were woighed aftor
they had roachcd room temporature. From the weight of the original

sauple and the vwoight of the ash, the percontage of ash was caleulabed.

1T, :Su&_ £ Dete-mi@ti-m\z

The procedure for the extraction of the suger wag 2 modified
A.DefieBe mothod {3) and the dotormination of the cugar wes made with
the Somogyi-Shaffer-Harbmann methode (1’6)-

A sampls of 100 grams was blended in & Waring blender for five
ninutes with 200 ml. wateor. Enough ssturated noutreil load secotato
solution (50 nl.) wae added to the blended poas in a boaker to produce
a flocculent preoipitate and eallowed to stand 15 minutes, Then ouf-
fﬂoi@nﬁ powdered potassium onalate wme added o procipitate all the
lend, and it was filtorsd through dry paper,

The filtrate was treated agnin with a little potassium ommlate
to make sure thet all the lead had been removeds The filtrate was
trensforred to volumstric flesk aud bealior rinsed thoroughly with
m‘b‘g:g, 'at_iaing rinsing to cqmzems of tho flask sad mede to volume
(10@6"3131@)-‘ 50 ml. of aliquot was tramcferred te 500 ml. volumotric
flask., The pH wes edjusted to L5 by adding O ml. of normal hydro-
chloric ecid, and 2 ml, of Invertaso colution {propared by Difco lLab-
oratories Inc., Detroit, Pichigan) were added,

After one hour (vhen all sugars vere hydroliced) tho combents

of the flask were rade to volums. Total sugars wore determined in
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duplicetos on 5 ml. aliquots, voing the Sheffor-Hartmong
a ptandard ourvo ostablishod with the roagents used, _

IV, Agcorbie Acid (Vitamin cj) Dotorminations

The mothod of llorodl (15) wnus tho basic preocodure im thig
dotormination. A sample of 100 grams wes Plended in o Varing M@nder
for tiro minutos with 200 mi. of 3 porcomt meteephosphoric weld, them
filtered through dry fluted filter papos, dud the firct 10 nl. of the
filtrate that compe through was discarded.

The Pischer eloctrophotomotor was sot at soro using o tube of

distilled water as the reforenmce liquide. Then 1 ml., aliquet of tho
filtrate wag pipotted imto another &ry clean photomster tubs, ond
9 ul. sodivmecitrate-motaphosphoric asid buffer (pB 3.6) was added,

mling & Sotal volume of 20 mle of liquid in tho tubcs The tube o
placed in the photomstor and 10 ml, of dye added o it with a ropid
delivory pipot; tho reading was tokon snd designated as Xye B orystal
of nseorbie seid tne addod to the tube Yo decolorige the dyo cemplotelys
the roading wms taken and desigontod Xpe This roading was taken in
opder to corpect the oxtrancous color and turbiditics imtroduced by
the gztract, o )

Inte cnothor matched tube, l@ nl. of buffor sclution tne added,
10 ml. diy@ selution mizeé therewith, end the reading taken ond
called Dy, Yhic was d@eolo?i:asd with & ewystal of agcorbie acid, and
the reading Dy wms rocorded. Tho reading Dy subbracted from tho read-
ing Dy gave the dye factor. Shis dyo factor was determined cnly
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for the day's uss. The amount of ascorbic acid pr‘asé@‘t wae osloulated
from the following equations | ' _

IA3iiprang ascorbic acid in aliguot = 0.00256 (D )-(Xn-xg)
Tho above ascorbic asid factor for this instrument, using o B525I filter,
was 0.00258,

V¥, B-Carotons {Vitemim &) Doterminmtiom:

, ‘i’h@ spoctrophotarctric donsity determination method of the
AeOshieCe (L) tms mainly followed using & Beckmon Quorts spectrophoto-
asbers A& l2-cunce semple was ground guickly with o food ehopper.
Dupliente cemplog about 10 groms cach were blended for 5 minubes with
200 ml. of 12 porcent of slcholie potassium hydroxide celutioms Them,
100 mls of potroleum bensine was added Yo the blended cample into &
500 ml. soparatory i\zzme& and shaken for one to tod minutec and sedi-
mont allowed Yo setble, vhercupen the petroleum lnyor was geparatod.
The pf@@@&um g repeatod o BOYS timos, oach with 25 ml. ﬁ:eﬁm&eum
bonzine, broaking up the rosidue, which somotimes fommed on adhercnt
maes, by shaldag 17ith 1015 mle of aloohol. AfYeor Tt or threo addi-
tionnl @Zﬁbmntiom with 20 ml. portions of colvent, vhich vaually came
colorlesgs, reosidue wms ﬁisgax-a@d,.

Bxtrootions wore deoan*éed into the eapam%ory fumel end
ranthophyll was romoved with 25 md. portiona of 90 poreand m‘thﬁmoi,
sha?f‘ing Yo minutes each tims. Theso exﬁmotioms wore continved 6 %o
3.2 timos witil the methanol wae colorlesa, |
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”he p@*hmieum bengine @embamﬁmg 'tim caro%em was maﬁmﬁ wrdee
Ath 50 mi. eﬁ‘ m*cer ‘ho remove the me%mol, *ﬁh@n i‘il'?:@red into @
250 mi. v&lmnaﬁbrie ﬁﬁsk thrcu@h ary ﬁl‘a‘:@r pepes upon n&zioh e
p&@x@@ﬂ & emnll coownt of anhydvroug godivem gul:i'aﬁ:@, follewing the
£,0.8.0, procedure, and adjusted Go volumo.

¢aroteno comcontration was dotormined by wsing the gpecifis
absorption coefficients caleulated for P-carotomc. Optieal demsity
neasureRents wore mﬁa for cach Qotormination at vave lengtha Lsoo,
1700, and 1800 4° U. The average was token and rosulds were roported

in gowmoe por hundred gramg.



VI, RESULTS

T Ueisturs sextent:

Hoisturos vore taken on frosh and Ylanched poas at the main
plant and on frosem poas menthly over & pericd of sin wombths both
fyon the Inin end Auxidisry plant. The results are recordod im
Table .

Sablo T
FOISTURE CONIENT OF PEAS:

FRESE

B, BLANGHED AFD FROZEY

Tresh (July) 75.9 porecnt
Bimncked {July ) 7346 poreant

miag_g_;@s' i Storage 0° Fu
Lt . Inin Powh © Muziileyy Pload
75.3% | 7:0%
75158 | 76475
585 76,75
7505 P67
7535 | 76,553
Bt T

R L

Ioigbure @é%@mﬁione e tho ﬁ‘mah poas ashpw them o have
e moigture content of 75.9 persents after blanching, dhoe wolsture
ﬁonm% wag found o bo T3.6 povesnt, or @ loss of 0.5 persont.
Aftor freozing, there is . gain of about one percont in the frozem
pess taken from the Phinm plant end bwo poreent in Shoso takem frem
the Auxiliary plont,
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Ii, Ash _ﬁ_q,n'b@nib g

The figures recorded in Table 1IX slww the mumbor of milligrems
of ash por 100 grems, wot basis, in fvesh pens, blenched, frozaa, and
i clxemonbhs® storago fyom the Fain plant and tho juwrilisry plante

ASH CONTENY OF FEAS
PRESH, BIANCHCD AHD FROZEY

Frech {fuly) - ' ?52.2 ng./100 grams pens
Blenched (Juiy) 679,8 mg, /100 grams peas
Porcentege of ash lost due %o blﬂn@hing - 9.63 porecat

Chonres m S%@mge ‘3‘! I‘ &

Pain Pland Auzzilimx Plant

R waeeany - A - Poreo
Dosth Combont fgh Lost oot CGombont dch lost loot

0 578.8mg Whmg 205 L30Amg - FeRlng  la.ged
g8 WLLT 209  ISL9°  3203°  L2sE
570,97 183,37 2h10F i@w "onger  laddg
SRS WG B 1060 RL6" I
5577 MBS 2303  lhk6°  376°  lpaat
$8.8°  1LT 2B L0 ® . 3BT L2.308
7537 1769 23.5%8 -&33.2 T 3.0 L2

s I £ o e

Th@se £iguros chow o Joss of 9.65 p@m@m of ash due %o blanche
ings & lous of 23,05 poreont from tho MBin plant and @ loss of 42,82
poreant from the Auxiliary plant,
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1I¥. Total ‘Sugar Contents

The figures s-’georde& in ?ablg 1% 8?61&1?’ the grome of suger per
100 grams, wet basis, in fresh pees, Llanched, frozen amd in gine
months? storage from the Majn plant and the Auwxiliary plent.
Teble IIT |

TOTAL SUGAR CONTENT OF PEAS

Prosh {July) ' 2,35 groms
Blanched {July) 2,00 grams
Sugar lost due o blanching _ 144,89 pereant

Lossos in Storags O° T

_ Ioin Plant ' . fumllecy Plant

Total Suger SugAr  Porocut  To0UAL Sugdr . Gugar  Poroont
onth  Convent  TLost = Iost Contont Lost _ Tost
1.66 gre 0,69 gr 29364 100 gr L35 gr S7.07
:105@ @ '03‘85 e 36037% 07% # 3.4 ¢ 60,008
10% w 9079 i 330% ‘@792‘ w 1.0'2433 ® 6009%
LT 0817 Bhamt oGk T L1 7 60.00%
3.56 7 079 " 33.62% 0.93 © Ll2®  60.h37%
1,52 % 0.83 7 35.32% 0.9% ® LA " 61.28%
56" 0797 33.62% o9l ™  Lla®  60.00%

Nl E WD o o

"E’aea"e- Pigures show o loss of 11@.89 percent of total sugar conw-
tent due to blanching, & loss of 29.36 pereent in the Main plant end
2 loss of 57,&5 poercont in the Auriliayy plant due to leaching in

tronpporiaticn,
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"IV, Ascorbic aeid conbtent:

The figures recorded in Table IV show the milligrems of ascor-
bic acid per 100 grams, wet basis, in fresh poas, blanched, frozen
and in simemontha' sborage from the lkin plant an& Amﬂ_i&m plant,

:Tablio v

ASCORBIC ACID CONTENT OF PEAS
FRESH, BIAWCHED, AND FROZEN

Prech (July) 21.69 ng.
Blanched (July) ' 12,62 ng,
& A+ lost due to blfmching 1482 porcent

Chenges in Stovage 0° TF.

Main Plent Auziliary Plant
Kscorbic  Ascorbie ” AScorbie  ASGGFDiG |
Aeld Acid Percent Acid Aecid Porsent
Yonth Conbont  lost Loab ~ Content Lost Yost

0 10,8_14\, ng 10,85 mg -30,0% 6,?80 ng 3‘1&,89 ng 68.6%-
1 965" 120k 555 S92mg STTT TR
2 8.90 " 12797 58,91  5.30 " .ié_.B " 75568
3 8,09 " 13,60 " 62-,'70% Zs.96 1873 % T7.33%
kL 7.5 " - U100 ® 65,013 76" 16,95 © 78.05%
5 747" U2t 669G k3T 17.26 % 79.58%
6 T.5° UG 6750 130" 17.39 7 80.18%

Theso figures show & loss of 11,82 porcent of total ascorbic
acid content due to blanchmg, a loss of 50,02 porcent in the Main

plant and a loss of 68, 65 percent in the Auxiliary plant,
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V. Bota=Carotcne content:

The figures recordod in Table V show the micrograms of Betaw
Carotens per 100 grams, wot baais, in fresh peas, blenched and

frozen and in siz-months? storage from the Main plant and the Auxilie

apy plant,
Table ¥
BETA-CAROTENE CONTENT OF PEAS
FRESH, BLAWCHED, AND FROZER
Fresﬁ (ouly) | 521 ¥ /100 grens peas
Blanched (dJuly) , Li92 ¥ /100 grams peas
Beta-Carotene lost due to
Blanching (29 54575 of £resh content
Changes in Storage 0° P,
Tiain Plants o Auxiliaxy Plante
' o Percent ) ' o Porcent
Ioss oy Loss or loss or loss op
Mon:th Content Gain Gain, ‘ Contont _ Gain ‘Ge.in
o g5y by 8 Wby <15 -dulod
1 ko v =l2 " «8,06% Lgl © 67 ¥ -12,86%
2 Lol v -27% -591% ive B -50 ¢ - 9.60%
3 521 " 0.00" 0.00% e TR - 5.18%
b 550 * 29 ° 5?5’7%‘ 523 " 2° 0.38%
5 569 " kg v 9.2 - sk an L03%
6 sl2 ® 2" l003% 513" -8" - 2.5

Thege figu'res show & loss of 5¢57 percent of ¢he total Beta-
Ca_ioi:ene content due to blanching, a loss of 8.85 percent in the Main

plant, and a loss of 1L.L0 percent in the Auxiliary plant.

s A1l enalyses in tho table arc im terms of Bota-farotenc.
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VII, DISCUSSION

~ There are many factors govorning the condition of the producte
The mﬁomg climatic (;ondifbiom, mﬁaﬁione in so-ii, ggricdl%mml
treamts, diseases and ineeots;. different worieties, and stage of
m%u:éi‘ky have their offect om the qualify of the product so that thesc
results may vary from year to ycar. The choracteristics of the dis-
trict itself are factors which also have an effoct on the quality of
peas producod. e |

In some casos the findings recorded in this paber very with
the £indings of other invostigators and in others agree closely.

The moisturo content of the fresh peas found in this invegti-
gotion was 7%¢9 percent (Table 1), while lese, .Ga‘f’%nor‘; and %irtceme
(12) reported 77.03 percent, Em& Hahonoy, Walls, Hunter, and S‘éott
(1) reported 80.25 percent. This lower moisture conbent may be due
principally to the fact that this is o dry farming evea or that the
poas wore somewhat over-mature. The blanched peas had 7“5.6 {aeg'cent,
vhile Lee, cte, (12) had 79451 percent, and Imhoney, etc. (llg,)_, did‘
not report on bl&nohed peag. The slﬁgh't loss of weight in our blanch-
ing process may be oxplained as due to the delay in cooling, evapora-
tion hoving taken place vhile the peag were war® The frozen peas
from the Iain plant show a gain of one porcent in moisture, while
%Ixo:g@ takon from the Auxiliary plant show & gain of twa percent.

Lee, ote. (12) shov e gein of 3.40 percent, and Uahonoy, ote. (1h)
o loss of 019 PGIE;GOE.‘{: in the mbis‘tmre analysis of the frozem peasg.

These wariations may be due to the differemces in hendling and
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processing, During storage the peas fram ths [hin plant and the
Amliafy plant did not show any significent variation im moisture
contont, which indicates thet wrepping paper is very holpful in pro-
venting the loss of moisture. |

i‘he agh content of tho frosh peas was 75'?.-2 ge per 100 groms
of peus, wet basis (ﬁ‘t}hl@- 1T). Afber blanching, the ash tas 679.8 mg.
por 100 groms of pens, with & loss of 9.63 percent, The frozen pons
freri the Hain plent showed an ach loss of 23.1 porcont and in the
Auxiliary, 12,8 percent. This large percentage of ach lost in the
Auﬁl‘iam plant cam be attributed to the tank-truck transportation
previously desoribeds. In tho Main plent the loss raised from 9.63
perceat ©o 23.1 percent, as the peas wore pumped for more thonm 200
foet to the freosing departwent. During storage the ash combent did
not chow any significant variations This vs-light variaticn in ash
content during storage may be due to sampling variations in the indi-
vidual paclages and their moisbure contentse. A search of the vli‘ﬁ:em-o-
tur.e_revealed; no published articles concoerning the ash content of
peas.

The total sugar content of the fresh peas uwas 2.35 grams per
100 grams of peas, wot basis (Table III). After blanching the total
sugar was 2,00 groms per 100 grams of peas, a loss of 1.9 percent.
Dichl (5) stated that no marked changes in the carbohydrote conbent
of poss resultod from sealding by live stomm or by hot water thea
followed by rapid coeling. Dichl (é’) also reported that the sealding

of peas with hot water resulted in a slight loss of sugars. Tho loss
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herc may be slightly high as the blanching period was threc and
thireo-fourths Me-s,_ vhile in comercial practice, the time is
usuelly less than two mimtos. The frozen i:eas from the lMain plent
showed & loss of 20.. percent end from the suxiliary plant, 57.5
percent in total sugars. Theae‘ high 'iasses are due to %hé nethod
of handling the peas, as previously described. Buring storage the
total sugar content did not show any significant variation. This
slight variation in total sugar may be due to ﬁhe'izxﬁividual pack-
ages and their moisture content. This agroes with the results of
Diehl (5,6) and Dichl, Compboll, and Borry (7)e |
The ascorbic acid content of the fresh peas was 21.690 mg,.
per 100 grams of peas, wet basis (Table ‘IV)'. This agrees with the
results of other invea‘tigé%ors .' except for some differomcos due to
verioty and state -ofvmafvimri%y. After blanching, thé ascorbie acid
content was 12.62 :gs per 100 grams pees, & loss of 41,8 percont.
This loss is higher than oll othor invostigators fownd end is
doubtless due o tho longer blanching poried of three and three=
fourths minutes, The frozen peas from the Inin plent showsed an
ascorbic acid loss of .50..0 pemn% s and thére was & 68;7 peﬁceﬁt
loss from the Auxilié.ry plaz{:.*i;¢, Thoesge high lossés' are algo due to the
method of héndling the péﬁs_, vﬁie’h has been previously deseriﬁeé.
iﬁxring storage there wms & wniform slow loss of ascorbié neid, which
agrees with the reosults of all the investigators exzcept Jenkins,
Trosaler and Fitsgorald (10), vho moted mo loss during five pomths

of holding the frozen peas at 0° I,
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The Bota=carotone content of the fresh poas was 521 ¥ per 100
grams of peas, wot basis (Table V). This is highor than other inves-
tigators found, as the peas were somewbat over-mature. After blanch-
ing, the Beta-caretens content was Lg2Y¥per 100 grems with a loss of
5.6 percent, which noarly agroes with the results of Lee, Gortuer,
and VWhitcombe (12), but doos mol agree with Todhunter (18), wheo
gtates that the blanching period has no effect on carcbone contont.
The frozen peas from the Main plant shoved & earotene loss of 8.8
percent and Uily porcent from tho Auxiliary plent. This rise in
losses can be a‘%ﬁﬂm‘{w& to the method of handling the peas, as pro=
viously desoribed. During sboroge the pees chowed an inerease in
carotens, indicoting apperent ppins or negativo lesses. This agreos
with the vesults of other investigators. Thoso apparont pgeins may

be due to a more officlent extraction of the carotene after storage.

'?Iﬂ«. SULLARY AND COWCLUSIONS

1, The moi-stuw content of poas chowed & loss of 0.3 percent
duo to wateor blanching, bubt o gein of one percent in the Main plant
and two poreent from the Auxiliary plemt due to their transportation
in wevors |

2, The ash doterminntions indicated a loss of .63 porcent
due to bleachings That loss increased to 23.1 porcent from the Fain
plant end 42,8 peroent from the Auriliary plant due o treasportation

in wmter.
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3. Total sugar apalyses demonstrated & loss of 1L.9 percent
due to blamching. This loss wus doubled (29.36) from the Iain plant
and quadrupled (57.L5) from the Auxiliery plant. |

L. Be%emimé:biqns of ascorbic acid indicated o loss of 1.8

.pe-r'eem due to blanching, 50.00 percont fron the Hpin plent and 68;-7
porcont f’rom the Auxiliasry pla.n'%, due agpin to trensportation in
water, During stovage there wns a uniform graduel loss of ascorbic
acid, Afbter siz-months?! storago, this loss wms 67.5 percent in
packe from the Eain plant and 80 peorcent in p&ck:s from the Auniliayy
plant, .

5« Tho Beta-carctone dota demons\‘cm‘hed a losgs of 5.6 percont
due to blonching, 8.8 percont loss im the lhin plant snd .k per-
cent loss im the Auxilisry plant due to transportobion in vabors
During gtorage the poas showed an mcx’o&;;e in Betawcarotone, indi-
cating apparent gains or inadeqné.cy of this standard method for its
estimation,

6. Tho 'v.‘-:hi'aa and threo-fourths mizutes’ water-blanching-time
ilsv*boa long, as indicated by the losses deseribed above. The usual

 time in coxzmarciakl practice is loss thag two xzxivmutesi |
7s ml delay in eooling the peas after blanching ie likewiso
not .dea-im-‘ble. It causes excessive losses inm vibtamin contont and
flavor of the froszon ?eas s vhich a?a the proreguisites for agsuring
the oppeal of *c;ﬁe products. It is sdvisadlc to sepa\rg‘ce the canning
peas, so thoss which will be frozen can be cooled immediately aftor

blanching.
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8, The pumping of the product to the Crecsing deparitmsnd in
tho thin plant ves the divect causo of significant mubritivo walue
logges in the blanched poas. I% vould bo botber proctico 4o aveid
thic sysban ac mich ao possiblos |

9+ %ho trensportation of -bhe paas %o the Surddiayy plant in
Lonl=trueks half=Filicd with mbor, o8 provicusly dosceribod, e:ms@@_
gignificant lesses of the mubtritive wnlue of the peas. Undoubtedly,
this loaching auring trenoportation also affocts the flavor of the
product, thich vill, in turm, affect the public*s cesepbance of it,

19. Providing the Auxdliery plont with equipmont for washing,
groding, and blanching is ¢ho bost method to oworeame $hoso Xossods
1% say be nore ccoppnical thaw tho presont sob=up and is @emmm

more ocanmonical than ueing lergo susoust

¢ of fcowonowe #Aloo, ¢ w1l
help ixn mminboining the high stondard of frosom peas in Orogon and

thic £ie¢ld. Movoover, it is to tho bost intorest of the Tinﬁividu@i
conceras dnvolwed o provent necdless losses and to mintadn quality
in Shedz pma@m._
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