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INTRODUCTION

Dehydration is perhaps the oldest method of preserving fruits and
vegetables. However, it is still an important method of preservation,
During World War II, efforts were geared to investigate the possibili-
ties of such newer dehydrated foods as powdered eggs, tomatoes, and
potato granules. Since then many new products are flooding the market
every year. The use of dehydrated products has increased primarily
because they usually require less space and have longer shelf life, and
at the same time they have much more concentrated nmutritive value than
fresh, canned, or frozen foods, Hence, they can easily be adopted for
military rations. Because of their ease of handling and transportation
they may serve as a snack and picnic food (10, 22).

Dehydration of fruits and vegetables by deep-fat frying is com-
paratively a new method. A deep-fat fried product does not ¢nly have a
longer shelf life but also an additional nutritional ingredient--fat,

For most of the countries of Asia, it seems to the author that the
preservation of fruits and vegetables by deep-fat frying is rather
appropriate and adequate because it is a simple and cheap method and at
the same time the deep-fat fried product such as peasl is rich in pro-
tein and carbohydrate and by addition of fat it can be used as a
nutritious food by large masses of vegetarians.

The over-mature peas of size 6 bring substantially less income to

1. Pisum sativum
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Sige distribution e

ilcox, and Peterson (19

Pollard, ) stated that the percentage of

o T

sieve grades varied with maturity of peas. In Early Perfection peas of

grade 1 and 2 (size groups 1-3 and 4) decreased rather rapidly wi

increase in maturity. Perfection variety showed less variation in grade

2 (size group L). In both varieties percentage of g

sroups 5-6) showed a marked increase with an advance in maturity.

khe, Pollard, and Taylor (26) separated peas in different sieve

size groups in a manner lar to that described by Pol

and Peterson (19).

Hendt TN s
and Hening (14) ma

r maturity assessments in frozen peas and they re-
ported that the specific gravity and alcohol insoluble solids methods

were the most reliable of the

ctive tests used on processed

Salunkhz, Wittwer, Wheeler, and Dexter (27)

owed the direct

correlation between specific gravity and color of potato chi

i

Sharma (30) reported

that the higher the percentage of small

;ravity of

grains the lower the the potato tuber.

Shear-press

Kramer and A demonstrated the feasibility of shear-press




Reeve (21) showed the relationshi p between the penetrometer wvalues

and the texture char (toughening) in the seed coat of peas.

Lynch and Mitchel (15), Mitchell and ILynch (16) studied the physi-

cal measurements of quality peas. The tenderometer and

maturometer were used in deter the maturity of peas, The tendero-

had a satisfactory correlation with the

meter and maturometer re
alcohol insoluble solids. The content of alcohol insoluble solids was

as a suitable maturity index for canning peas,

Pollard, Wilcox, and Peterson (19) indicated that the yield of
shelled peas increased as the peas advanced in maturity above a tendero-

meter value of 85. They also found that the unit increase was rreater

point.

n it was above this

below a tenderometer value of 102 t!

Salunkhe, Pollard, and Taylor (26) reported that the shear-press

and tenderometer values increased as the size of peas increased. The

©s were more precise than the tenderometer values.

re (28) and Kramer, Scott, and Guyer (12) found there was a high

positive correlation between tenderometer values, contents of alcohol
insoluble solids, and the quality of peas.,

Refractive index
——— e X

Scott, Belkengren, and Ritchell (29) reported that the refracto-

ver in grading raw sweet corn for

Processing.

Hoover son (9) stated that the refractive index of the

first three

’
es of development of the peas did not appear to be

affected by maturi ty but th

re




Henry, Wilcox, Pollard, Salunkhe, and Lindquist (8) reported that

the refractive index of expressed juice required the least amount of

me in determining the maturity of sweet corn for processing.

Salunkhe, Pollard, and Taylor (26) found that the soluble solids

wed by a refractometer were less in peas of sizes 1-3 and 6 than

Rahman (20) reported that the refractive index increased as beans
advanced in maturity.

Microscopic examination of starch grains

Barham,

liams, and Reed (h) found that the varietal and

environmental factors in some manner influence the structure of the

granules.,

Salunkhe and Pellard (2L) reported that the hyl

grain became larger and more ramified as the maturity advanced. When

h grains began to thicken along with their

fications, it was the proper time to harvest the lima beans without
s *

mich loss in yleld and quality. Salunkhe and Pollard (23) also demon-
strated by microscopic observation of starch grains of potatoes that the

prominency of the lamellae and of the hyla of the starch grains was

correlated with specific gravity and maturity of the tubers or tuber

e lamellae and hyla of starch havir

high

specific gravity were more distinct tha: g low specific

l. Accordi the mark at the

ta;
point atta ent of & the eye, as
of a bean. 1In add;tion, e word hilum had anot:c.r meaning, i.e.,
the mucleus of a starch grain. To differentiate the meanings of the
5
.,

Pollard coined a word, "hylum", to mean the
hereafter, the word hylum (plural-—hyla)
nate the nucleus of a starch grain.




more prominer 1t

Sharma (30)
=narma (JU

potato varieties

starch grains (large above 75 microns, medium between 75-50 microns,

small between

and verv
and very

potato tuber.

Salunktl

starch grains increased in size,

markations, and
ed in maturity.

oL

in the configw
simil botween variou of starches 0

granules in

reporied that the

smooth. The granu

t genera had distinctly different surface characters. The

©m

shapes, lamellae, and central cavities of corn starch granules

Deep-fat frying
Kelley and

preparation

products carrots, parsni

beans atures for frying were from
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Stride, Little Marvel,

erry Experimental Farm, Log

planted

1957. A randomized block

mately 1/3 acre on

Each plot

eding and

@

showed a full and

w

ter seeding.

igorous growth one month

h, started to bloom first and was followed

peds and wh

pods and

and vine growth,

ly taller and tively larger than Era and

All four varieties showed comparatively

ts during t ;rowing season. At the stage of

D.T. wettable powder v

inter-

Int >
intervals.

determined by the maturity

ended on July 29, 1957.

o
Y
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02
o
=
ey
&
=
co
g
a.

arvest was done in the early morning or in the late eveni

harvest of each variety included two rows of “the plot

for the third

each variety were
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V July 13 July 17 July 21
Victory Freezer July 19 July 22 July 24

Subsequent to each harvest, the shelled peas were utilized for the

following
1. Objective measures for the maturity of peas.
2. Development of the deep-fat frying technique.
3. Determination of mutritive value and color changes in deep=-fat
fried peas.
L. Organoleptic appraisal of deep-fat fried peas.

Objective measures for the maturity of peas
e e e e e

ective measures were conducted to find out the maturity
quality of the deep-fat fried peas. The following methods were studied.
into four differ-
gnated as the

: X )
‘eas of size L

designated as the peas

s but were held on a 5/16 ;roup 5 were

=3

designated as the peas screened through a sieve 7/16 inches but

nches sieve., lteas of size 6 were designated as th

re held on a 6/

Tt

he specific gravity determination of peas was

to the method desc

ibed by lee (13). In the deter—

mination of specific gravity, a triple bean balance was used. An empty

£ pan by means of

wire basket was hooked to the lower part of the weighin




ghed in water.

1t in air and the

ter was compared with the we

calculated accordi to the following equation:
~ 1

Specific gravit

Shear-press. The

instrument (figure 1)

of shear-press values, the test—cell and

AR Ao
aglermnat

washed water and dried with a

cheese cloth. The speed of the test cylinder was set at 73 on the flow

10stl

irs, by the Abbe-t

e refractometer,

measuring p

rely covered
temperature of

which was connected v

ains. Randon samples of peas

ng










nple was placed on

1lid drop of distilled water was added to it, and the slide was

The slide was then viewed throuh a micro-

pe, and hylum of sta: grains were observed under

lens and a 10 x ocular. On each slide 10 starch

rains chosen at random were measured, and for each sample 20 slides

was computed by the

The shape of star

~plece and a stage

rcular and irregular, Subjective

development

o
g
g

hylum devels

icture of starch

3).

group was fried in

tric pan with a 5000 cc capacity. "Crisco", a h

oil, and "Dri~Fri" cocoanut cil were used in this

inary study showed that the deep-fat fried peas




Figure 3. Classification of hyla of starch

I. No hylum development
III. Moderate hylum development

Iv

s
grains of peas X 980

II. Slight hylum development
Abundant hylum development

Iv.




e (blanched or unblanched)

\

g (350° F) oil. A quick

strainer and

dipping technique was developed that caused popping of the peas and

i yle i E g A Wae 1
resulted in a 3rior producte The sample in the strainer was well

of

tion was devoted to this stage. The phenomenon of sizzli

occurred by acti Lch converted the water

T

from the peas into steam. he cover was then remcved, and tt

tinued to fry 12-131; minutes longer., When the bubbles stopped in the

oil, the cooking was discontimued.

itive value color changes

1 luating the nutr

the deep-f

Tt

he percent of total nitro-

o crude protein by

lying by a

taken for

ground fried pee

was converted to

ammonium su

; with concentrated sulfur

acid. The ammor

in ammonium sulfate was liberated by the addition of

strong sodium hydroxide. The liberated ammonia was then conden

ed into

a boric acid solution and finally was titrated with the standard acid.
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x 10(

ght of the
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in dessicators bef
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-y
5
o
Q.
.

Approcci-

Fat. Fat was determined by the Et
7as taken.

the crude fat

the increased 1

decreased weizht of the alundum

lej. The ether from the fat extraction process was

before weighing the vessels,

Color of the ground

for the standardiza

Rd, a, and b

on each sample. They were inter-







plus value-=yellowness

Organoleptic appraisal of deep-fat fried peas

Organoleptic appraisal was conducted with the cooperation of the
Food and Mutrition Department to determine the acceptibility of deep-fat
fried peas. A well-trained panel of 10 judges consisted of staff mem=
bers and students, five men and five women, of the Departments of Food

lture. The Hedonic scale (18) was employed by

the judges to express their reaction to the samples (table 1). A score

of 9 indicated

sample and a score of 1 indicated

b>le receiving a score of § or higher was

acceptable.

The comparison between the fried products from previously blanched

and unblanched peas was made to determine the di rence in the quality
and flavor of the final products,

Data obtained in these investi

ions were analyzed for statistical

nificance (17).
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RRESITTS A NI SCISSTON
RESULTS AND DISCUSSION

that varieties and harvest dates did not have

ignificant effect on the distribution of peas in four size groups,

Giant Stride, Little Marvel, and Victory Freezer showed noticeable in-
» 3

crease in the percent of the distribution of peas in size groups 1-3 to

6 of the three harvest dates. New Era showed a variability in the

=
w
[N
3]
(o)

distribution of peas in ;roups at the three harvest dates. However,

the percent of peas in size group 6 was the highest in the third harvest.
¥ | &

8 case, it could be assumed that the yield of s

creased as the harvesting was advanced. This confirms the findings of

Rahman (20) on lima beans and of Pollard, Wilcox, and Peterson (19) on

and 5 size groups. In general, Shear-press values of

aturity were

Refractive index
bt DA e L

T+ 4 a > o ] e + 3 3
t is evident f table L that the refractive index values (per-

cent soluble solids) of peas were significantly influenced by the size




bu

peas
on May 2, 195
[)

percent

19.60

39 22,7C

July 13 999
Ju 21,78 22,89
- = - e S
July 21 el 1649 11eltl

percent
65.12
66.13

59459

36 . 8)s
30,54




on the shear—press

ted on May 2, 1957

PR % of harvest dates

values obtained on peas

aLues

Harvest
Varieties
Varieties Jatas

1017.5 1075.0 1120.0

780.0 8 1132.5
T
Little July 8 630.0 787.5 676.3
July 9 640, 129

July 13 770 €
L7 -0 175. 75.0
Ju 21 595.0 1010.0 1175.0 902.5
542.5 587.5 730. 711.9
572.5 615.0 790. 1065.0 760.6

Analysis of variance i i
1 size groups, harvest dates, and varieties
Ieast significant difference between

difference

cates a highly s

varieti

1 1, 37.8; 1% level, 51.8.
Least 'ference

1% leve




and

izes of peas on the

4 . £
(percent vol'f‘lo solids) of juice of
1ted on May 2, 1957
s t Refractive index values
D456 GrOULS . Average
13 g (4]
values values +values values
o oy et a s A \I
Giant Stride July 26 3.50 1.30 13.25 12.13 13.40
July 28 13.30 15.35 A3.7° 11.88 13.57
1.90 14.60 13.13 12,40 13.01
i3.3
Little Marvel July 8 15.00 15.45 15.35 15.01
July 9 .55  15.25  1h.T5 .50

July 13 5.60

New Era

July 17

July 21 14.38

13.20
;.25
14.00

Average

Average

17.00
15.00

15 .65
1000

13.90

15.25

15.25

Harvest 11 Harves
14.02

13.35

13.90 11.70
.75
14.13

11.50

10.00 13.35

1.

Analysis of variance indicates a
tween size groups and varieties but on
level) between harvest dates.

Leas
level, 0.79; 1% level

1.08.

Least significant difference between

1% level, 0.93.

hi
=

ighly si
y signi

significant difference between size

.Lcant difference

harvest

gnificant difference be=-

(5%

groups and varieties 5%

) : L0
dates 5% 0.68;

].e\'cl 3
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Giant Stride July 26

1.0723
LaUY2S

1.0772 1.0740

Little Marvel July 8 1.0025 1.0095 1.0147 1.0151 1.0X

neAt
5611
«UD0L

o)

July 9 1.0487 1.0537 1.06 1.0632
1.052 1.0632 1.0661 .0569
'Pf'?ﬂ

112
Era 1,0504 1.0526  1.0550 1.0524
July 17 1.0533 1.0537 1.0576 1.062L 1.056

Victory Freezer July 19

Average

verage

Analysis of variance indicates a hi thly significant difference be-
tween size groups, harvest dates, and varieties.

Least al grificant difference between size groups and varieties 5%
level, 0.0013; l, leeJ., B <37
ﬁaﬁ ant difference between harvest dates 5% level, O 0011;

level, ©




ased as peas lncrea

showed no effect on the size of starch grains. From the data

it could be concluded that as the peas increased in size the percent of

large starch grains increased.

Starch grain shape. It is evident from

harvest dates and size groups

The circular shape o

that as the peas increased in sige the structural development

size 6 had a high percent of

hylun d

P A
sures 5 and 6).

1 of peas as

hould

e
temper:

were below 350° F, it influenced

+» The exit temperature

ing of testa) of the pea

appropriate level, depending upon the pea sizes. If the

temperature were allowed to increase beyond the desi

nated temperature,

the peas The time required for i

depends upon sizes

cooking period.

ained appropriate for the

loss

) +h
by the




s
o

of harvesti

O >
grains (1in

1 afta

LAl

d

ons mnicrons microns

).3.57 16,52 20.02 Y196
L7 1545
16,
; el a _— ; e e S
Little Marvel July 8 9.61 11.70 17.89 18.43 U3
July 9 7e52 17.82 14.09
July 1C 8,87 18.18 14.29
-y o G
New Era July 13 7.49 17.68 22.10 1539




5 4 harvest dates and sizes of peas on
ties, planted on May 2, 1957

Fone e
the shape of s

Percent starch grain 1pes o}
Size groups
Harvest = - = 7 Average
Varieties 1-3 £ 2 L
dates Cir- Irreg- Cir- Irreg- Cir- Irreg- Cir= Irreg=- Cir- Irreg=-
culay ular cular ular cular ular cular ular wlar
T 5 4 . Z z 1 z
6 56 Lk 50 L2 L8 53 L7
59 1 L9 50 39 L9 51
9 71 29 72 39 L9 63 37
== -_—
Little Marvel Ly L8 52 55 Ll 56 55
62 L5 55 L6 53 L7 L6
L9 fal 59 52 Sif. L3 51
~
g
July 13 L2 g Ll 56 50 50 &0 ) LS 51
July 17 L9 51 L7 53 59 L1 L 53 L7
July 21 63 37 140 60 62 38 18 ol L6
2< i
Victory Freezer 66 3L 6L 36 58 L 66 34 6
62 38 &0 Lo LS S 63 37 L2
51 L3 72 28 5 L7 56 Lk i)
Average 57 L3 53 u7 Sk L6 5k L6 5l L6
Average Harvest 1
Circular 53
nrle 7
Irregular L7 : 4 ~
Analysis of variance, within shape classes, difference between .

varieties but no sign
Least

icant

ference between
e between va




ffect of harvest dates and sizes of peas on the structural development of hylum of starch
grains of peas of four varieties, planted lon May 2, 1957

Y a
Table G.

e Harvest Percent starch grains in size groups —
. H eS8 1-3 i 5 6
Varieties o Averaze
Ars dates Hylum classes® Hylum classes Hylum classes Hylum classes el
D SE R 1 2 3k 12 3% 1 2 3 4 1 2.3 &
™ LI I A I A 2 % % % o 7% ® A
Giant Stride July 26 50 19 12 19 LB 12 21 19 1313235 6112558 29 1
July 28 80 6 7 7 52 241 12 15 22 16 23 39 1510 22 53 42 13 1
July 29 L6 39 8 7 35 22 27 16 28 1 31 27 1959 913 323,

|

M

Little Marvel July 8 100 0 0 O % L 0 0 25 38 15 22 1L 18 1 5 59 15
vy 9 100 0 0 O 7710 6 7 LL 12 24 20 11 19 24 46 58 10
J1,1 10 9% 3 1 0 56 23 11 10 28 30 16 26 15 22 25 38 49 20
5515
New Era July 13 91 9 0 O 627 33 3 L 13 29 sl 39 20 18
July 17 9% 0 1 3 36 1 19 3 2l 9 28 3¢ %0 12 16
Sy gL 6921 3 7 25231933 1112138, Lo 1713
318 15
Vigiery Fresser 721211 5 38 13 21 23 17 16 22 45 148 13 1
76 16 7 X 19 29 311 18 12 1 27 ]L7 B ) o
721e1n 5 38 13 21 28 17 16 22 5 16
m
e 5 12 27202330 116 22 k6 %

Average Harvest IIl

L2

21

17 15

22 22
1

relopment; 3 = moderate Tiylum development; I = abundaint

1 class
class
class

5w N

» 1w o ‘31.‘: developme
hylum develo

Analysis of variance
: 2I'0UPS &n\i be
I.f'u:t sigr
level, 10, !
cant difference betwe
sign

licates a highly
nt differe
groups for hyl

erence wt-vccn size groups for h class 2 and Vs.]‘foMﬁ" Least si
roups for hylum class 3 and var

2 at 5% ]Lv\‘l, 55 1% L evel, 6, Iﬂqff
iflicant difference between size groups for hylum class L and varieties at & 5k l(,vn,*, (1) 1% level, 8.

rence Done

certain w

en size

» level, {3
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Starch grains of peas of size group 1-3. Compare with figure
6, noting size and shape of starch grains and structural
development of hyl




nd shape
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evious Wor

Taylor (26) s

mature peas. Kelley and Baum (10) advi

270-300° F for deep-fat proce

and lima beans. The findings of the previo

v

the present study in ti

e temperaturs

extensive experimentation on deep-fat frying of peas by the author, it

as found that the popping action of peas deperds on &

immersion temperature

0w
ure were below 350° F,

Y ™ e e "ndar
(2) The as ussed under

+

as and oil (in

(3) The uniform ratio of p

of 500 grams of peas to 2800 cc of the

Differences in n content between [

significant (table 10)

rieties were

groups 5 and 6) yielded the product of a h

mature peas (size groups 1-3 and ).

n the

ee

t there was an inverse relationship be

the final product. The harves
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rcent pro-

Effect of harves
tein content of deep-fat fried
planted on May 2, 1957

=

Sy

Percent protein

Varieties ’ Size groups
: =
5 6

ercent percent percent

Average

s & ”, s/ 0 a a A
Giant S July 26 16.86 19.60 19.80 18.07
2 17.70 18272 21.L5 19.30
July 29 11.67 18.7 21.1L 21.18 18.18
Ty
T9.52
.19 1617 7.6 18.76 17.22
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