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EVALUATION OF THE QUALITY OF PACKAGED FROZEN PEAS
I. INTRODUCTION

Frozen peas have besn recognized as an important
food item in previous years, The following statisticel
figures show the rapid growth of the industry in this
countrye.

U, S. Frozen Pees Packs by Years (};2)
{ Thousands of Pounds)

193&-&5 2,875
1936-40 29,299
1941-h5 73,771
1946 140,603
1947 . 131,786

In the retail outlets, frozen peas are found along
with frozen orange julce concentrates in the display
freezers, The recent demand for frozen orange juice
has provided a "carry-over” into other frozen food
products, including peas. Consequently, it is very
important to have frozen peas of excellent quality in
the retaii outlets if "repeat™ sales are going %to be
mades

There are many factors influencing the yield 'and
quaelity of frozen peas. HNaturity is the most‘important
among them because it relates to ecolor, flavor and tex-
ture of the products As Pollard et al (39) have stated
"Both growers and processors are definitely interested
in knowing the stage of maturity at which peas should
be harvested for the greatest yileld of aceceptable qual-

ity. Peas harvested and processed at that stage should



give both growers and canners the maximum return if
grading methods are satisfastory end price schedules
equitablo.” This statement is just as trud for peas
harvoatod for L£roezinge.

The problom of the prosent investigation was suggest-
od by the student’s major sdvigor for the follqwing
roe.80nNs 8

1. During the suaaer of 198, eight plants freozing
peas in the Northwest werse visited. With a single ox-
eeption, these operators were freesing poas of rather
pooy quelity. In most cases, thoe peas were definitely
OVOTrHaLure.

2. Tho need for the dovelopment of quality tests on
frozen pack posns and other vegetables wes stressed recent-
iy by Gampbell (7).

3. &g @ very popular vegotabls, frozen peas are
onjoyed for their inherent sweotness, that is before they
bosome overmature and soarchy.

Congoguontly, the development of 8 quality control
tost which would detormine the quality of frozen pack peas
would bo of considorable value to & company. It would
enable o company to compare the quelity of thoir pack with
that of thelr sompetitors and 80 ceneble a eompany to know
where to sot the priee of %h@ir produst in reletion to
that of thelr compatiéors. Noceoaity for this typoe of

information has beeon shown in & recent survey report by



Sherman gt gl (41) who found that, in many cases, the
lower priced samples of frozen poas were guperior to tho
higher priced semples.

The importance of sweetness for greoen peas was brought
" out by COruess (12) vho sdvocated the practice of adding
gugar to frozen peas just before cooking.  This practice
seems foolish in ac much as the addition of sugar im no
way eliminates the excess starch found in a good many
samples of frozon peas. It would appear that the proper
approach to this problem should be the hervesting of tho
peas at the proper stage of maturity. Also the intre-
duction of nower varieties should play an important part.
It was felt that, sooner or later, thoe experiment station
would start om such a testing programe

With these thoughts in mind, it was felt that a
eritical gurvey of the research up to present time as well
as preliminary ex@eriments on & quality control test
vounld be of considerable walue to the frosen food industry
whore frozen poas constitute the second largest item. The
primary objest of this investigation was twofold, wnemely,

1. A eritical survey of the previous work domse in
the field with particular refersnece to rescarch done in
the Horthwest,

2+ The devolopment of a guallity test for Lrozen peas.

This test should be quick, sasy to carry o completion and



1% should bo an objoctive teste.
With these objects in nind, preliminary work has

been initlated on this problem.



II. LITERATURB REVIEW

1. Magurity Tests for Frozen Peasg.

Among the numerousg factors that affsct the gqualisy
of frogen peas, maturity requires carsful consideration
bocauge of its relatlionship to color, flavor, and texture.
Martin and co-worksrs (35), and Walls and Kemp (51) have
reported a high degree of correlation between the maturi-
ty of poas and their tenderometor readings. Due to the
fact thet the tendsrometer canm not be used for packaged
frozen psag, other methods have bosen developed for the
determination of éha maturity of the frozen product,

The common ceriteriunm of maturity, now used, 1s sleoe
hol-insoluble selids contonte Rertesz (25), Bonney (6),
Strasburger (i), Biegelow (3}, Walls and Kemp {51) and
Eramer {29) have shown that s eless correlation betweon
maturity and alechol=insoluble solids existz. The factor
of maeturity is measured officially by the percentage of
aleohol~insoluble solids (l). For exemple in the following
table, we have tabulated soms of Kramer's results to
illustrete this correlation for the Thomas Laxton variety

of pease.



TABLE I

' RELATION BEIVEEN MATURLTY AND ALCOROL-INSOLUBLE
SOLIDS VALUE

Tendorome tar Aleohol-ingoluble solids

readings Cenned Rawy
75 6.0 8.0
80 8.7 Qe
8g DT 10.8
90 , 10.5 11.8
95 1l.1 12.8
100 11.7 178
105 12,3 g7
110 12.9 15.6

- Varlous investigators have neted that as poas in-
- erense in moaturlity, both tho solids content and stareh
content inecreasc. This relationship has beon sugsested
as & booio for an index of maturity. Pyke (40) and
Wielsen gt gl (38) have found a close sorrelation be-
tusen tho starch and %@ﬁal 50lid contents of frozon psas
and the tonderomoter reeding of the rav products.
Straoburger {(45) has eleimed that the solid tests were
good indicators of qu@liﬁy in cannod fresh poase. Pollerd
ond co-vorkers (39) have found thot the starch content
inereased as the poas advanced in wmaturity. <Tho incroase
wag proportional to the inercase in tenderomstor roadings.
Bugor content of the frozon pess ils rogarded as
important boesuse of ito influsnce on flavor. Some inves-
tigators have usod the sugay content as an ipdex of

naturity of psas. Jodidi (19,20) has found that young,



unripe peas contained high sugar and low starch, and o6ld
poas contained low sugar end high starch. The sugar/starch
ratio has been suggested to be an index of the quality of
poase. Blenchard and !Maxwell {ly) have roported that the
sugar content and the subjective score of Irozon peas wers
related equally to tho maturity. (

Jodidl (19,20) has found that the specific gravity
could bo used az an index of the maturity of peas. Lee
(31) has dotermined the specific gravity of thawed peas
by means of the difference between the wolght of the
samplo in aily and in & mixturo of xylene and carbon tetra-
chloride vhich hés a apecific gravity of exactly onec.

This mothod has been reported to be morc rapid than the
detormination of aleoholeinsoluble solids and the corree
lation with orgenoleptic tests was nearly the some for
both methods.

Since peas rank high in protein content among the
vege tables commonly uwsed, somo -investigators have attempte
ed to use the protein contont as an index of the guality.
Nielsen et sl (38) have reported that the protein content
inersases in a curvilinear menner wvith increaso in matu-
ritye Also Kramer (28) has found & highly sisnificent
pésitiv& correlation beotween ths protein coné@nt and the

degree of maturity of poas.



2. Asgecorbic Acid Content of Frozen Poasge.

The ascorbiec acid contentsef f?@@h peas have been
summarized by Todhunter and Robbins (Ii6). The majority
of tho roported values range from 0.2l o 0.35 MEZe PP
gram of peas on tho wot basise Factors vhich affect the
ascorbic aeid content are the maturity and sise of the
poas {33,39,47), the variety (47}, and the time elapsing
between harvesting and anslysis. Vitamin G content of
fresh poas .of any variety‘grmdually deecrsassd with ine
creased maturity. Peas of small gilove grades contalned
more ageorbie acld than larger peas. Fellors and Stépat
(16) roported a loss of 51.5 percent of cscorbic acid
from frosheplckod peas which were storsd and then analyzed
2y to L8 hours laters the rau freshly pilcked ilmmeture peas
showed & mean valuc of 0.345 mg. of ascorbic aeid per grem
end 0.147 mg. after one to two deys. Mack et gl (33) re-
ported o simlilar destrustion of ascorbiec acid of peas in
the pod beld in storage at room tomperatura.

Jonking, Tressler and Pitsgerald (18) observed that
peas lost approximately 30 porcent of thelr original content
of ascorbiec acid during comm@r?ial preparation for quick
freezing. Fonton and Trossler (17) found a loss of aboud
38 percent under these conditions. Jenkins et 8l (18) we-
ported that the loass due to blanching slons was about 10
percent. According to Lee and Whitecombe (32), the loss
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© of @@@@Pbic acid in paas during blanching ranged from 10
to 19 poreont of the origimal amount of ascorbic acld.
Van Duyne emd co-vorkers (L49) reported that the pess re-
-&aiﬁ@d 85 percent of their originel sscorbic acid content
after blanshinge
Wagnor gt al (50) and loyer et gl {37) showed the
nigh temperature, short time blanching permitted a better
retention of agcorble acid im peas. Todhunter and Robbins
{L6) reported that steem blanching is preferable to hot
water in reteining the ascorbie asid. Blanching im hot
'wat@r for one minute caused a loss of about 35 percent of
the ascorbie geid in peas. The loss of vitamin € during
the blanehing of peas wag Que to the leaching astion of
hot water and to destructionm by eNZymes vhen the heat vasg
insufficiont to inmctivato the ascorbic acid oxidase (37).
After quiék froozing, Todhunter and Robbins (hé) aia
not observe any further significant 1oas'of agscorvic acid
from peas that were held in freezer locker storasge &t
0°F. for 11 months. Jenkins ot al (18) studied the effect
of storing frozen vegetables at 0°F,; poas did not lese
any appreciable amount of ascorbic seid. However, accorde
ing to Yan Duyne et al (49), a higher percentage of ag-
- corblc acid was lost from psas during froeszer locker

storage at 0.
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Trossler (48) has suggested that sscorbic acld comtent
may bo used 88 the imdox of tho quality of frozon poas.
Ths exact correlation between the ascorbic asid content
and the guality has not beon definitely shovn. It soems
reagsonable to use the ascorble acid content as a crite-
rion of the gemeral quality of the produet. If frozen
peas have & relatively high content of ascorbic acid, i%
indicatos that peag of the proper maturity were carefully
heandled throughout the precess of preparation for froeging
and that thoy have beon maintained in frozen storagse undew
satisfactory conditions.

Kramer {30) used the lodine~-reducing value as an
index of the quallty of frosen lima beans. Ho nlso suge
gested that this meothod could be applied to determine tho
guality of frozen pease. ~As the lodins-roducing value is
related to vitamin C ocontent, it scoms a gim§l® and rapid
meothod to be used for determining the guality of frozen
p@a@ i€ it eould be spplicd aatisfactoriall&;

. 3

All living tlesues contain engymes. The rate of

Blanching of Poas for Froczing.

cnsymo action is greatly reduced by refrigerations Houe
over, oven at O0°P., ensyme action is still sufficiontly

rapid to chenge the fiaver of umnblanched vegetables in a
fou weeks (48). It is cssontial that the vegotablos
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should be treatsd by heat ¢to inactivate onzymes. If the
scalding treatment has not been sufficient to inactivate
the engymes, the frozen pasas will develop off-flavors
during zero storage (13,14).

Respirvatory activity in the tissues of peag causes
detorioration of the sholled green peas. Kertesz and
Gresn {(27) have roported that the percentage and ebsolute
amount of total sugars in unblonched chilled peas do-
sroase during a few days prior to cannings

It is well known that scetaldehyde is formed in
appreciable smounts during anserobic respiration. Joslyn
and co~vorkerg (22) have reported thet the aéet@1é®hyde
in frozen poag dascreased with incwéasa in timg of blanche
ing. X% has becn suggested that aceteldehyde could serve
as an index of respiratory activity. Tresslew (L8} nas
suggested that enzyme activity could serve es a eriteria
of guality in frozen vegetables. Simple methods of
meking a qualitative tost fov.catﬁlasa and peroxidase
have beon developed (2a21,36>. The color is developod
by the action of the enasymes in the presonce of gualiacel
and hydrogen perozide. These tests are of grest help |
in determining proper blanching time for frozen vege-
tables.,

Kertessz and co-wvorkers (26) have reported that

ascorbiec acid oxidase in peas is completoly inactivated :



in one mipnute at 100°C.

lase are inactivated by heat at the same rate (26).

12

Ascorbic acid oxidase and cata-

The

losses of high amount of ascorbic acid from fresh-plcked

peas whiech were heid for one to two days wére reported

(14,33). Wagner et al (50) reported that a high temper-

ature, short time blanehiﬁg permitted a better retention

of nutrients in peas.

The blenching operetion should be sufficient to ln=

activate the enzymes present in the fresh peas.

blanching would cause a mushy texture.

Over

Meny workers have

reported the proper blanching conditions for pees for

freozing., In table 1I, we have tabulated some of the

reported blanching conditionae.

BLANGHING CONDITIONS FOR PEAS FOR FREEZING

TABLE 11

Variety Treatment Temperature Time in Reference
og seconds
Tall Alderman Hot water 100 60 (L46)
Tall Alderman Stesm 100 60 (L6)
Thomas Laxton Hot water 90 .60 (L49)
Thomas Laxton Hot water 106 60 {32)
Unstated Hot water 100 60 {37)
Aldermen' Tol. Hot water 100 Lo (18)
Alderman' Tel. Steam 100 60 (18)
Alderman' Tel. Hot water 85 120 (22)
Unstated Hot water 60 (26)

100
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h. Color and Texture of Frozen Peas,

In addition to enzyme inactivation, blanching is
necessary to bring out the bright greemn color found in
frozen peas of good gquality. The relation between enzyme
activity and development of certain undesirable factors
has been studied'by meny workers. Joslyn and Marsh (2h)
and Diehl et al (15) found that blanching or scalding re-
sulted not only in greener appearing ﬁegetables, but also
in lessening to a marked degree the yellowish-brown dige
coloration on subsequent cooking so noticeable with in-
adequately blanched samples. It has been reported that
microorganisms destroy the green color'by acid production
if the freezing of peas is delayed (15,8).

Campbell (8) has found that too high a storage tem-
perature favored discoloration owing to a‘p:Ogressive-
conversion of chlorophyll to pheophytin; éQen though the
vegetables were apparently adequately scalded. Détermined
by the spectroscope and by the saponification produets,
Meckinney (3l4) found that much of the chlorophyll in
frozen peas changed to phsophytin. It has also been ro-
ported that blanching reduced the amount of green color
loss by removing air, volatile and water-soluble con=

stituents which would react with the chlorophyll (3l).
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Candee and Boggs (1l1l) have devieced an instrument to
measure the texture of cooked peas, .The resistance of
the skins of cooked peas to peneiration and of the
cotyledons to ecrushing 1s used as a measure of the texture.
Higher penetration and crushing values denote tougher
structure, Mahy factors have been fecund to influence the
texture of peas preserved by freezing By Campbell and co=
workers (9,10). The longer that the psas were loft in
the field, the éreater was the penetration value for a
given size of cooked frozen peas. Vining toughened both
the skins and cotyledons of frozen psas. The cotyledons
of frozen peas were tougher than those of the fresh peas
But no difference in skin texture was founde Delay be-
tween vining and freezing toughened the skins but not
the cotyledons of frozen peas. The skins of_the.frozen
peas held for more than 24 hours in storage were cone
sidefably tougher than those held for only 2 ‘hours. The
resulte for the crushiné value of cotyledons held for
these periods were found to be ineonsistent. If the peas,
following thawing, were refPOZQn snd stored for two wé@ks,
the skins were seriously toughened. Bruising of the peas,
was found td toughen the skiné of the frozen peas.

S5 Varieties of Peas Suitable for Freezing.

Certain varietles of peas are sultable for freezing

and certain varieties are suitable for canning. Peas
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suitable for freezing mﬁst be tender and sweet at prime
maturity. When blanched, they must turn to a briliiant
green color. DBoth skin and cotyledon texture should be.
tender. The flavor and general quality should be good.

Wilcox and Morrell (5li) have reported that varleties
of Atles, Wyola, Wando and Improved Stratagem were suite
able for freezing in Utah. Weigend et al (53), taking
into consideration both guality and cultural factors,
rated the following varieties as best in the Pacific
Northwest for frozen pack use: World's Records, Improved
Gradus, Thomss Laxton, Asgrow L0, Onward, Roger 95,
Stratagem, and Tall Alderman.

A check of plants in the Northwest during the summer
of 1948 showed that the following varieties were used for
freezing: Aldermen, Thomas Laxton, Gradus, Improved
. Gradus, Dark Green Perfection, Tall Aldermen and Wyola. 

The Wyola variety had superior flavor and tenderness.
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¥IYI. EXPERIVENTAL PROCEDURES

l. Sourc@‘an@,Variaﬁy of Peag.

Thomaes Laxten peas were from a local garden and were
plcked at different timss before the peas became over=
mature. The peas were pleked befors 8 A. U, and trans-
forred to the 34°F. room at omce for analyzing and pro-
cossing on the same day that they were pleked. The market
peas were obtalned from the locsl wholesale fruit and voge=

table company. Poas in some of ths local retail markets

'ﬁr@sumably ceme from this wholesale house and eongseqguent=

1y we roceived theéa,samplea at the seme ﬁime”Or bgfore

" £he local storese

Pive differont brands of commereial fraéeh peas;

which were packed in IQhB‘season aﬁd stored in 0°P, froezor,

| wér@/b%téiﬁad from tho Agriculture Experimental Station of
'Byé;on State. The 1949 eommercial frosen samples wers

‘bought from local grocery stores.

2, Processing Procedures.

The peas vere podded by hand and mizxed thoroughly,
The moisture content, ascorbic acid-content and 1odine~
Pedueing value were determined. .Portibns'of 500 grams of
peas were blanched in steam for one minute and im boiling
water for one and two minutes separately. One gallom of

water was used for each 500 grams of peas treated. After
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blanching, the peas were ecooled for one minute in a volume
of water equal to that used for blanching. The psas were
drainod on sereons for two minutos and then weighed. The
moisturce content, sacorbie ecid content and ifodino-re-
dueing value of the blanched peas were determined. The
losses of solids, ascorbic scid contont and lodina-reo-
ducing velue of ths pses due to blanching were investi-
gated. |

Right after the blanching and cooling trestment, the
poas wéra packaged in ecellophane 1iners'p1aoed in cartons,
As mueh alyr as possible was forced out of the ecellophene
lincrs and the eellophane liner was heat-sealed with the
hand scaler. ﬁpproximataly‘lﬂ ounces of poas were plaéed
in each eontainer. The . .cartons were placed in & quick |
froszer (-20°p,) for 51# houra, then stored in the storags |
room P°F.). The froson pess wers analyzed for ascorbic
acid at sn@ and of one, ﬁhrae. and five montha, |

3. Analytieal Determinations.

(1). Determination of Ascorbic Acid. The titration

method, based om that described by f. 0. A. Ce (1), was
used in determining the ascorbiec adi& content in poas.
The ascorble acid econtont in the peas was calculated as
the number of milligrams of escorbic acid in 100 grams of

the sample.
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Ten groms of peag were ground in a glass mortar Uith
20 mle of acld golution sontaining eight porcent asotis
aeid ond threo porcent metaphosphorie seld. The seld ¢x-
trogt wes thom strained through sheosesloth of double
¢hickmess. The resldue wee woshed with 20 wle. of the aeld
polution. The @xt@a@@ was Shon e@mtrifmg@ﬁ three minu%@a,
ond the cloar iiqni@ desanted into 2 s@,ma. valmmat?ie
flagke Thon the ﬁ@tal volung of the @gﬁwm@@ oo made te
50 mle with the neid @oluﬁi@m. Aliquets @ﬁ 20 tale OO
guiekly titrated vith 2 6~aichioﬁeban%@n@ne~in&@ph@ﬂ@l
@@1u%1@n until a falind pink c@ior wag mbsewvaa wvhieh
lasted for five socondse. The ond-polint im.%hia pr@g@@uﬁe
vas gharp.

The 2,6-dishlorobonzenons-indophonol solution was
preparoed b§ aiaaalving 0.05 gram of reagontegrade @y@, 
vhich had been stored in deonlecator over goda 1ims, in
50 ml, of distilled water to whieh h@@‘b@eﬁ added L2 mg.
of sodium bﬁéamboﬂ&te./ WVhen the 4yo had aia@@iéaé, the
solution wes diluted to 200 ml. wl%h vater. It vas
filtored through o fiutod £ilter inte o glevs-stoppored
bottle. Tho selution was atered im wefrigorator and ves

stondardized with pure 1-ascorbie acid.
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(2)e Dotormination of fodinc-Rodusing ¥alusc. Tho

lodinoc-roducing valuo wac £1irst suggosted by Josiyn ond
so~vorkors {23) feor tho moasuremsnt of vitamin € im Veghe
%abi@a. % wan nlso omployed %6 @@%awmima the ageorbils
@c&é sontent of apple julcs fortified with @@é@@bi@laﬁﬁé
(b3} Kromor (30) dosignated 1% tho Sodime-threshold
value., and modified it to measure the qualiﬁy of iima
b@m@mo

@@m-gwam omm@L@s of p@&e vere grouad in a glaﬁﬁwm@w«
%@? with 2% uil. of a @aiuﬁi@n containing two porcent
metophoopheric asld ond elight percent pulfuris acide The
acld ontract vas then sérgim@a through choesecloth of
double @hi@k@as@. The reosildwo veg Lirgt veshed with
18 ml. of ﬁ@%mphoa@héwia acid solution, them wachod with
20 mi. of @igh% @@p@@mt sulfurie ccld solntiom. @h@ P
filtrato vas contpifuged for throe minutes and She eleav
1&@ui@ vas titrated vith 0.01 ¥ i@&in@gsalu@ion'un%il
daﬁh@«fir@% ap@a&yana@ of blue esolor. Two ml. of one péwe
 tont staveh golution wes used s imdiestor. It should
bo neted that the iodineuréﬁu@i@g value 4o taken ag the
numbser of mle of 0.01 ¥ %odine éolm@&@m-ma@& in the ti-

tragion of a 10 gram smple of poas.
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{3). Determination of Moisture. The moisture con=
tent of pees was determined by a modification of A. O,
A.C., method (1).

A representative sample of peés was ground and mixed
thoroughly in & glass-mortar. The operation was completed
as quick as possible to avoid louss of moisture. Approxw-
imately ten gram portions of ground peas were accurately
weighed and placed in weighed aluminum dishes containing
a little dry asbestoes fiber. The sample was distributed
thinly in an even layer over the bottom of the dish by
diluting with water and then dried at 70°C under & re-
duced preésure not to exceed 100 ym. of Ilg until con=
secutive weighings made at intervals of two hours did not
vary more than thrse milligrams,

(L). ZTest for Enzymatic Activity. BEnzyme activity

was determined by the guaiacol colorlmstrie method sug-
gested by Bedfopd (2). Peas werse placed in a clean test
tube and ten ml. of water wers added. The peas weret
mecerated with & glass rod. Then one ml. of 0.5 percent
guaiacol solution (0.5% guaiacol in 50% aleohol) and
0.7 ml. of 0.5 percent hydrogen peroxide were added to
the mixture of macerated peasvand water. The appearance
of & brownish color show the presence of active pere

oxidases.
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ho Toaste Test Procedures.

Ths cooking method of Boggs {(S) was modified in this
tost, Stainless stesl pans were used in the cookinge.
The frozen peas were placed in the pan containing boiling
water. 60 mle. of water were used for sach 12 ounces of
froﬁen.peas. The peas were cooked in boiling wateyr for
six minutes from the time the water boiled after the peas
had been added. ' |

Ths taste test procedure was based on the one ré-
" gormended by W&eg&n&-aﬁd Lorant (52);‘ The cooked samples
were graded on a score~ballod str®séing flavor snd gen-
ersl acceptability'of the peas. There were four Bamplea
used for each test and ome of these four samples was a

dupiieaﬁe. This nmethod was used t0 check the accuracy of

~ the tastars. In each subseguent test; a8 reference sampls

wes ilncluded in order to relate the prosent test to pre-
vious tests. Those seores showing & difference on the
dﬁplieates of more than 20 percent vere eliminated, The
final score glven each sample was the average of all
gecores on the panels who wers not eliminated by the

.

duplicates.
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IVv. RESULTS AND DISCUSSION

The effect of blanching on the moisture content and
the loss of scluble solids of peas were tabulated in
Pables III and I¥. Ho appreciable change of moisture
contont was found befove and aftor blanching. The loss
of totai solids due to-blanahing-rangad-from 2.7 parcent
to 8 peréent.“ Steam blanching caused smaller losses
thén water blaneching. Thomas Laxton psas lost eight per-
cent of the total sclids because of the tenderness of the
texturé.

TABLE I1I
EFFECT OF BLANGEING ON THE MQISTWRE'GONTENT OF PEA$

Variety llethod of Blanching Molsture Content

6fore E¥ter
- _ - . Blanch, _Blanch.
Market pess 1 min. 100°€ water 78,78 75.38%
Merket pees 2 mine 100°0C water 7%.75% '7%.23%
Harltet peas 1 min. 100°C stesm 75.65% 74.78%

Thomas Laxton 1 min. 100°C water 77.15% = 76.75%
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TABLE IV

LOSS OF SOLUBLE SOLIDS PROV PEAS DURING
THE BLANGHING PROOCESS

Yorioty Hothod of Blonehing Weishg in Oreps Toss P

Scfove  hrter of
_ Solids
Horket peas 1 min. 100°C water 500 k73 L.od
Market poss . 2 mim. 100°C water <00 L7 bord
Uarke® peas 1 min. 10096 steam 500 %8@ 2.7%
Thomas Laxton 1 mim. L00°0 waier 500 158 §.0%

Flioto - CPLEULAGOA OR Lhe LASLS Of SAMS MOLOLUTG CORLOnbe
The effect of blanching on the retention of the
fodine-rodueing velue of pess are shown in Pable V,
Thomae Laxton poas loat L0.8 persent of its fodine-reducing
value after blanching in 10090, water for 1 mimute. The
morket peas 1004 G.7 t0 12.3 porcent, Steam blanching
sauged loss loes of the jlodines-redusing value.
Results tabulated in Tables ¥V, ¥YI and VII aro for
the sams seanples az in Pablee 11X end IV and ere listed

in the semo order.
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TABLE ¢

RPFECT OF BLANCHING ON THE IODINE-REDUCING
VALUB OF PEAS

-~ Todina-Reducing Value o
Same~ #etbod of Blanshing ~ Aftor Eiﬁnch. Loss

ple Befors After Csleulated to 9
N _ Unblanche Wt _
i 1 min, 1oo°c water 3.50 3.30 3.15 10.0%
2 2 mine 100 O¢ water 3.50 3.12 2.97 12.3%
a 1 min. 100° o¢ steam 3.0  3.30 3.17 6.7%
} min. 100 O wvater 5.10 3.30

3.02 Lo.8

In Tablo VI the losses of ascorbie acid of pens in
the blanohing prosess waerse tebulated.
TABLE VI

EFFECT OF BLANCHING ON THE ASCORBIC ACID
COXTRNT OF PEAS

“hScorbic Acia Content

Same Hethed of Blanching ~ Aftor Blanch. Loss
ple Before After Calculated to 4
N Unblanch. wi,

1 1 min. 100°C water 19.31 18.23 17.42 ' 9.8%
2 2 min. 100 C water 19.31 16,78 15,96 12.2%
g 1 min. 100 ¢ steam 18.90 18.76 18.01 he7%

1 min. 100°C water 28.79 20.39 18,66 35,29

It has been shown that Thomas Laxton peas lost 35,2
peroent of 1ts ascorbie asild conﬁént after blsnching in
- 100°¢. water for one minuts. This was in genoral egreoment
with the vesults of Todhunter and Rubbins (46) who reported
that blanching in hot water for one minute caused & loss

of about 35 percent of the ascorblc asid in pcas. Jenkins
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ot al (18) found that during commercial preparation for
freeging, there was a less of 30 percent of the total
ascorbic acid present in peas. Penton and Tressler (17)
reported a loss of about 38 percent under these conditions.
The market peas 1oat LL.7 to 12.2 percent of ths ascorbic
acid after blanching. According to Lee and Whitecombe
{32), the loss of adcorbie acid in peas during blanching
raanged from 10 to 19 pereent. However, the loss of
ascorbic acid of peas by blanching depended on the texture
of the peas and the method of blanching. Steam blanching
caused smaller losses of the ascorbic acid in the peas.
The texture of the peess was closely related to the re-
tention of ascorbic acid. The tender peas lost mofe
ascorbic acid by extraction than the mature peas.

The loss of ascorbie acid during storage at 0°F,
was summerized in Teble VIl. After five months of storage,
the blanched peas lost six to ten psreent of thelr ascor;
bic acid content. Todhunter and Robbins (46) and Jenkins
et al (15) did not observe any significant loss of
ascorbiec acid from peas dgring zero storage. Van Duyne
et 21 (49) reported a less of 11, 22, and 33 percent of
the ascorbic acid of the peas after 3, 6, and 9 months of

freezer storage at O°F,
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TABLE VII

CHANGE OF ASCORBIC ACID CONTENT OF PEAS
‘DOURING STORAGE AT 0°p,

- ‘ , Agcorblic Fold Gontent
Seme~ Method of Blanching ! 3
BPle . . o : _Initiel Month Yonths Months

1 1 min, 100°9C water 18.23 18,10 16.88 16.88
2 2 min, 100%C water 16.78 16.58 © 16,20 15.66
ﬁ 1 min., 1009 steam 18.76 18.36 18.10 17.68
: 1 min. 1009C water 20.39 20.10 19.47 18. 36

The molsture content, enzyme activity, ascorblc acid
content and iodineuredﬁcing vslue of commercially frozen
peas were swmarized 1@ Table VIIZ.

TABLE VIII

MOISTURE CONTENT, ENZYME ACTIVITY, ASCORBIC ACID CONTRHT,
ARD IODiHE-REDUCIE@ VALUE OF COIMERCIALLY FROZEN PEAS

Comper- Hoisturs Enzyme Vitamin I,-Reducing Romarks

cial Content Activity ¢ Value
ngple - ~_Content

Plant X 75.88% 17.07 1.&8 1948 Pack
10

Plant WP 76.%8% - 8,10 e 1948 Pack
Plant SL 78.61% - 1%.8§ 2.5% 1948 Paek
Plant SC 80.68% - .75 1.20 1948 Pack
Plant BE 80,289 - 18477 2,00 19549 Paeck
Plant $3$ 80.87% - 8.90 1.5% 1948 Pack
Plent PS 78.21% - a7 2.2%0 a9h9 Pack

- 19.71 2.90 19&9 Pack

Plant FRP 79 20?

The ascorbic acid contents of 1949 packed frozecn same
ples ranged from 13.77 to 19.71 mg./100 grams, and the
iodine-rednecing values from 2.00 to 2.90 ml. of 0,01¥ I,/

10 grams. The ascorbic acid eontents of 1948 packed frozen
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samples ranged from 6.75 to 1L.85 mg./100 grams, and the
iodine-reducing values from 1.20 to 2,55 ml; of 0,01 N
iodine solution for a ten gram sample of psas. The storage
life of the 19&8 packed samples was about 16 months and
that of the 1949 packed samples was about five mbnths.
There was nd evidence %o show whether the variation in
ascorblc acid content énd iodine-reducing valuée was due
to differences in wethods used by packing plants, or
whether 1t was a varictal difference of the peas thomselves.
However, the ascorbic acid contents of the samples from
the 1948 pack were generally lower then those from the
1949 pack. It seemed that with the longer storage period
there was a smaller rotention of ascorbic acid in the
frozen peas. Among the 1948 samples, sample from plant
SL was packed in celleophane liner and had the highost
vitamin C contente 1t would appear that a better packing
method caused better retention of the ascorbic aéid
during the period of storage. |

The organoleptig test scores of the samples of

frozen peas were summarized in Table IX,
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TABLE IX
ORGANOLEFTIC TEST SCORES FOR TEE SAKPLES OF FROZEN PEAS

' Seore
Frozen Samples A.h.Co/I.R.Ve ratio Acceptsbility Fiavor

Thomas Laxton 7 +06 8 8
9 g
9 9
7 6
9 9
7 T
8 8
8 8
10 10
9 9
7 7
6 8
7 7
6 7
7 7
Z 8
- 2
8 8
8 o 8 s
To Te
5.5 6.5
Plant FRP 6.80 7 8.5
8 8
7 8
6.5 7
7.5 7
g c g,S
. 7 :
. 75 8
Plant PS 6.3 8.5 8.5
g 6
: g
6 5
1 2
5 5
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{ CONTINUED )
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(Water blanched
2 min_.)

Market peas 5,89 i I
(Steam blanehed % ly
2 k
2 2
5. 3
2 . 2
L by
5 5
5 F
L L
Market peas 5.62 E f
{Water blanched 1 .
1 ming) 2 2
Ly ly
h l
1 1
2 2
Market peas 5.53 h b
; ;
L
3 3
3 3
5 5
1 1
2 2
2 2
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The relation of ascorbic scid content and iocdincw
reducing value of f'rozen pesas to Iis edible quality is
shown in Table X.

TABLE X

COMPARISON OF CHEMICAL TESTS AND TASTE
TESTS FOR FROZEN PEAS

Samples of  Vitamin o= AchoCe* Average Scores
Frozen c Reducing T.R.V, Flavor AcCept-
Peas _ Content Value _ ability
Thomas Laxton 18.36 2.60 7.06 8e2 8.3
Plant BB 13.77 2.00 6.88 75 7.5
Plant FRP 19.71 2,90 6.80 7.0 7 o4
Plant PS .17 2,25 6.30 5ol 5.2
Market Peas 17.68 3.00 5.89 he2 1.0
Market Peas 16088 3.00 L‘.62 301 3.1
Market Peas 1;.66 2080 E)' g3 309 302

#Note = The A.A.Ce/I.R.V. ratio indicates the ratio be-
tween the ascorbic acid content and the lodine-reducing
value of the frozen pease.

A1l these sampleaGtested wers negative in enzymatie
activitye It was apparent that the qualitative test of
enzymatic activity was unsuitable as a quality index for
frozen peas. As shown in Table X, neither ascorbie acid
nor iodine-reducing value alone was found to be related
to the organoleptic tests. The peas of prime maturity
(Thomas Laxton variety) lost more ascorbic acid by leach-
ing in the pre-freezing procedures, However, beoauée

their final vitamin C content was high and the lodinee

reducing value was Intermediate, the ratio of these two
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values was ths highest for these peas.‘ The taste panel
also gave the highest rating to these peas for flavor
and'géneral acceptability. GConsequently 1t seems that
the A.A.C./I.R.V. ratio could be used for checking the
general quality of frozen peas. It should be noted that
the mature peas {really overmature) had & lower R.A.Cs/
I.R.V. ratio than the tender poas because the mature'peas
hed a relatively higher iodine-redueing val@e‘than the
tender peas {Seec Table X).

In the iodine~-reducing value titration, a move
turbid extract was cobtained. This interfered with the
titration. It was reported by Strassburger (45) that
the turbiaity of’ﬁhe‘liqwid of canned peas wés due to
the presence of mature peas. As the peas increased in
maturity, the starch and protein contents of peas also
increased (38,40), The turbid extracts absorbed a part
of the lodine and consequently increased the iodine-re-
ducing value. The more mature the peas were, the highér
the lodine-reducing value was for peass with the same
level of sscorbic acid. Tressler {Li8) has suggested the
vitemin C content as ‘an index of the quality of frozen
'peaé. From the results of this invastigation, it would
_appear that vitamin C content was not suitable for the

general index to measure the quality of frozen peas.



32

The relationship betwsen the organoleptic test and
the AeA.C./I.R.V. ratio has been determined by the use of
correlation coefflecient. The correlation coefficiont be-
tween the A.A.C./1.R.¥. ratio and the general acceptabiiity
was found to be 0.706. Therefore, it would appear that
the A.A.C./I.R.V. ratioc might be suitable as a measure of
the quality of frozen peas. 1t might be possible for a
frozen food packer to measure the quality of his frozen
pack peas in relation to that of other processers by
determining the A.A.C./I.R.V. ratio for his frozen peeas
and this ratio for phoée of his competitors. The higher
~the value of this ratlio, would mean the better the quality
Lof the frozen pease.

Among'tha scmples of frozen peas tested, Thomas
Laxton peas had the highest A,A.C./I.R.V. ratio and also
the highast-organéloptis.teat score. This varisty of
peas has proved to be sultable for'freezing._l ‘

In Table XI welhéﬁe tabulated the A.A.G./I.R,V.

rotios for some eommenpial samples of frogen peas.
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TABLE XI

COMPARISON OF QUALITY INDEX FOR COMMERCIAL
SAMPLES OF PROZEN PEAS

Commer~ Enzyme Vitamin Iy- A.ACo

cial Activity c Redticing T.R.V. Remarks
Samples - Content Value
Plant X = 11.07 1.&8 7,00 1948 Pack
Plant WP - 8.10 1.40 5.78 1948 Pack
Plant SL = 1%.85‘ 2.55 5.82 1948 Pack
Plent SC  ~ 6,75 1.20 5.63 1948 Pack
Plant BE = 13.77 2.00 6.88 1949 Pack
" Plant PS - 8.90 1.55 S.7h 1948 Pack
Plant PS = 1l .17 2.25 6.30 1949 Pack
Plant PRP = . 6.80 1949 Pack

19.71 2.90




V. SUHMARY AND CONCLUSIONS

‘Thomés Laxton peas and market peas were used for
processing and freegzing. The effect of blanching on the
loss of total solids, ascorbic aeild and iodine-reducing
value of peas was studied. The loss of total solids by
blanehing ranged from 2.7 percent to 8 percent, ascorbic
acid from li.7 percent to 35.2 percent, and iodine-re-
dueing value from 6.7 percent to lj0.8 percent. Steam
blanching caused smaller losses than did water blanching
at the same temperature for the gsame time. Peas of tender
texture lost higher amounts of water soluble constituents.

After five months of zero storage, the loss of
ascorbic acid of blanched pees ranged from six to ten
percent.

The ascorble acid content and iodineereducing value
of‘commercial frozen peas have been investigated.

Enzyme tests are apparently unsuitable as & quality
index for frozen peas. Neither ascorbic acid content nor
fodine-reducing value alone was found to correlate with
the organoleptic tests. The assorbic acid content end
iodine=-reducing value ratio (A.A.G;/I.R.V. ratio) was
found to have a better relationship with the organoleptic
tests for the frozen samples. The sorrelation coefficient

between these two tests was found to be 0.706, It appears
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that the A.A.C./I.R.V. ratio could be used as a suitable
objectivé method for determining the quality of frozen
peas. This test might be given a trial by packers of
frozen peas to messure the quality of thelr producte.
Prozen peas with a A.A.C./I.R.V. ratio below 6.5 can be
rated only as fair or poor in quality.

Thomas Laxton peas have proved to be sultable for -
freezing. Among the frozen samples tested, Thomas_Laxton
peas had the highest A.A.C./I.R.V. ratio and the highest
organoleptic score.

It should be emphasized that additiocnal work is ;on-
templated for newer varietiss of peas procesced in the
laboratory as well as for commercial sampleg of frozen
peas. Seasonal variations in any product of a bilochemical
nature must be taken Into consideration. Plans are now
baing completed for the testing of newer varieties this

year and subsequent years.
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