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using & wave length of 520 mu 2nd PC-4 filter with a
stendard solution of sodium 2-6 dichlorobenzenonein-
dophenol.

Moisture determinations were made from each
No. 10 een of peeas. Weighed samples of 10 grams were

o A =

placed in tared moisture cups for dehydration. A drying

= 1

oven was set at 70 degrees Centigrade and the samples

were dried to constant weight.

The palatability of the peas was tested by
four Judges after each cooking. Their judgment of
flavor and tenderness wes recorded on score-cerds, 2
sample of which is attached (Aopendix B). A penetro-
meter was also used to test tenderness. Ten peas from
each sample were tested using a2 10 gram welght. The
numbers were sversged to give & general indication of

the doneness of the peas.
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RESULTS

The ascorbic acid content of the peas cooked
in a pressure saucepan was calculated as an average for
each of the 12 groups of samples making up the 96
cookings. The results are recorded in Table 1. Aver-
ages were also calculated for the palatability and
penetrometer tests, and recorded in Table 1.

Calculations were made on the ascorbic acid
readings to equalize the moisture content of the
samples. Results expressed in this way on the same
moisture basis differed little from the results as
determined. This was to be expeected because of the
consglstency of the moisture content of different groups.

The maximum temperatures reached during the
cooking of each group of samples are recorded in
Table 2.

Cooked peas in the exveriment were found to
contain an average ascorbic acid éontent of 20.3 milli-
grams per 100 grams of frogzen peas. Since this amount
will supply about 28 per cent of the recommended day!'s
allowance for an adult, (Netion2l Reseerch Council
1942) it is evident that cooked frozen pees may furnish

a msjor source of the ascorbic ecid in our diet.




Table 1l.-~THE EFFECT OF ALTITUDE, TIME, AND PAN PRESSURE ON THE QUALITY OF FROZEN PEAS
COOKED IN A PRESSURE SAUCEPAN.

Quality
Altitude Pan Ascorbic Acid Content Penetro- Flavor Subjective
Preg- : meter Tenderness
sure As cale. to 7.4%] Reading
Determined Moisture

ft. 1lbs. no mg. /100 gm mg./100 gm 1bs. score score

0 51 0 8 20.7 21.1 19.4 4,2 4.1

5 1 8 20,7 o 22.6 S L.0o

15 0 8 5.5 20.3 22.1 3.6 - 54

15 ) 4 8 203 21.0 29.8 i, 5 2.9

5,000 5 0 8 215 2hsl 17 2 L,5 3.9

% 1 8 2diu I 2k: 2 17 :0 3.8 b.1l

15 0 8 202 20.3 21.9 L,2 L,1

15 1 8 19.7 495 28.7 g S5 33

10,000 5” 0 8 2055 20.2 18.5 3.8 ST

5 1 8 20.0 19.8 20.8 4.0 4.3

15 0 8 20.7 20.6 2L, 1 L.6 L.1

15 1 8 18.5 18.0 24.6 3.9 4.0

*0 minutes time--cooking stopped when pressure is reached.

1 minute time-=cooking stopped I minute after pressure is reached.
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Fable

MAMNTHMIIN MR DERANMIIOR
~--MAXTMUM TEMPERATURES

RECORDED DURING

COCKING

le 2 r
IN PRESSURE SAUCEPAN.
Meximum Temperature
Altitude Pan Time of |Cdok-
Pres~ |[Cooking ing i Fehrenheit
sure Trials
Averace Range
£t 1bs. min. no s
0 3 0 8 2e6, 19 2240-2270
5 1 8 2283 222 =227
15 0 8 242.3 237 =246
15 1 8 242.5 24,0.-248
5,000 0 8 l 219.3° 2159-2220
I 8 22883 220 -225
: 4 0 8 240.0 228 =241
1 3 8 252.1 2 - 243
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The difference in ascorbic acid content of
sémples cooked under the different conditions of alti-
tude, pressure end time amounted to no more than three
milligrams. These differences, as discussed below,
were found not to be significent.

In Figure 1, the general effect of altitude
is 1llustrated; in Figure 2, the general effect of
pressure, and in Figure 3, the general effect of time
is 1llustrated. It will be noted that there appear
to be slight variations with altitude, pressure or
time, but the differences are not significant when
analyzed statistically.

The palatability tests for flavor and tender-
ness show average values from 3.1 to 4.4 and from 3.0
to 4.3 respectively. These are Judged on a posgsible
maximum score of five.

Since a tenderometer for testing "doneness"
of the peas was not available, & penetrometer was
used to estimate thelr resistance to pressure. The
penetrometer readings appeared to vary somewhat for
altitude, time and pressure as geen in the average
readings in Table 1; but the individual veriation
within any sample was great.

Statistical treatment was given to the
ascorbic acid gontent of the samples as analyzed. The
exoeriment was designed to permit a complete analysis

of varience of the data. The variance was first
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enalyzed to separate the veriability of the replicate

analysis from that resulting from all other sources

combined as seen in Table 3.

Table 3.--PRELIMINARY ANALYSTIS.

Source of Sum of Degrees of Mean
Variation Sauares Freedom Variance
Between samples 2256.76 95 23.76

Between replicate
analyses within
samples 451.15 288 1.57

TOTAL 2707.91 383

Before any interpretation of these results
wes possible the process of complete analysis of the
"Between Semple" variance was necegsary to measure and
remove those parts due to the effects of altitude,
pregsure and time, as well ag their first order inter-
actioné; and also that variability introduced by the

-

basis of sample replication (i.e.) cans of peas.




Table 4,--ANALYSIS OF VARIANCE.

Source Sum of Degreea - Mean Critical
Scuares of Variance Value
Freedom (F)

Cens 274,94 715 24,99 [ o44.2)
Altitude 5.23 2 2.66 (3.20)
Pressure 20.19 1 20.19 (3.95)
Times 4,34 1 4,34 (3.95)
Al o
Presgsure 38.84 2 19.42 (1.10)
Altex
Times 8.49 2 L.25 3.10)
Pregsure
x Times 25, 59 1 25,59 (3.95)
Regidual [ 1829.34 73 2L . 34
TOTAL

(Between

gsamples) 2256.76 95
*F yalue is the statigtiec which offers for

testing the hypothesis that two variance equal.

The results of the tests and of the statisti-

cel calculations ere discussed below.
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DISCUSSION

The ascorbic acid content of the peasg cooked

et selected z2ltitudes for different lengths of time
and in five and 15 pounds of pressure varied only
slightly. The differences between the results of

his study and similar studies (Noble and Waddell
1945) made with a pressure saucepan were not entirely
comparable. 1In some cages the ascorbic acid content

of cebbege was found to increase with cooking time.

However, the seme asuthors indicated thet the ascorbic

~

scid retention of cabbage in a steamer, a tightly
covered pan and the pressureé saucepan did not change
congistently with the time of cooking.

According to the statisticel date in Table
L, the large residual variance overshadows any effect
that altitude, pressure or time differencesgmay have
on escorbic acid content. It is elear from looking
at Teble 4, that all results are negative as far as
the main effects or interactions between them pro-
ducing any veriation in 2sgcorbic acid econtent. The
eritieal values of F are based on the use of a five
per cent level of significance.

From Table 3, the mean veriance within

-2

semples (1.57) if compered =nd tested against the
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residual variznce (24.34) from Table 4, shows the

following result:

Mean Degrees of F Critical
Veriance Freedom Value Value (F)
Within samples
(between reonlicate
enalyses) 1.57 28.8
Residual
(between samples) 24, 34 95.0 15.50 1.27

The velue F (15.50) is very significant indicating
that replicate chemical analyses varied little and were
dominated and overshadowed by other variantes.

The stetistical analyses indicate that the
matter of cans from which the samples were taken oroved
to be a non-signiflcant effect, although perhaps the
mogt impoertant source of wvariation.

It 18 difficult to explain the reasons for
the large residuel variance unless there is siome, as
yet unrecognized, important source of warietion. The
statistical data indicated that there were consistent
results in ascorbic acid determinations throughout the
12 cans of peas. The variation in the maximum temper-
atures (Table 2) recorded for the different cooking
conditions mey account for some variation in the
agcorbic acid content of the samples. A more constent
reading was recorded for the one minute time of cook-
ing than for the zero time. Occasionally the cooker
1id appeared to leak which may have indirectly ,

through temperature, affected the ascorbic acid content
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of the peas. The weight was placed on the cooker when
the proper amount of steam was judged to be escaping
from the vent and this time may have varied slightly
for the successive cookings.

All cookings were systematically randomized
to eliminate the effeet of any unknown atmospheric
condition a2t 5,000 feet, or other unrecognized factors.

Results of the tests for palatability as
Judged by flavor and tendernegs are recorded in Table 1.
According to the judges the flavor of the peas decreased
with increased cooking time and with increased pressure
at sea level and at 5,000 feet, and increased with
cooking time a2t five vpounds pressure at 10,000 feet.

Peags cooked at sea level and 2t 5,000 feet
for zero minutes and five pounds pressure received the
highest flavor scores for thosge sltitudes, while those
cooked a2t 15 pounds pressure for zero minutes recelved
the highest score for samples cooked at that altitude.
Although these results were not analyzed statistically
they serve to indicate possible trends.

From the literature no information wes found
concerning vpenetrometer readings for cooked peas., 1In
the absence of a tenderometer, the results of the

penetrometer readings recorded in this writing are only

£ 1

comparative in nature. The decision of the judges did

not egree with the results of the penetrometer reading

in some cases, in that their judgment of tenderness
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SUMMARY
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Vegetables meke up a large part o
American diet and furnish apprecisble amounts of as-
corbic acid. Therefore preserving all the possible
amount would seem important from the health ag well
as, from the economic standpoint.

Numerous experiments in the literature in-
dicated that cooking in a pressure saucepan was an
effective method of preserving the ascorbic acid in
cooked peas.

The directions for use of the pressure cooker
do not sugzest changes to be used for time or for

-

pregsure at vaerious altitudes. Therefore, the ob]

ct

c

A
@

of this experiment was fto détermine the ascorbic acid
content and palatebility of peas cooked under varying
conditions of eltitude, pressure and time.

Groups of 8 samples from & uniform source of
supply were cooked in 12 different ways. The 12 ways
included were no minutes &nd one minute cooking time
for pressures of five and 15 pounds &t three altitudes,
zero, 5,000 and 10,000 feet. The ascorbic acid reten-
tion was determined on the peas cooked under each of

these varying cooking conditions. The data for ascor-




bic acid retention were analyzed statistically accord-
ing to enalysis of variasnce. From the results of

this experiment it may be concluded that altitude,
time and pressure did not affeet the retention of ag-
corbiec acid. The combined effects of the varisbles
were also negative.

The variation from the use of successive
samples for each cooking was not significant. The
greatest variation was derived from an unknown source.

The results of the penetrometer snd palata-
"bility tests, as related factors, probably were not
significant because of the variation of individual
scores within ’hé game group.

According to the criteria used in this ex-
periment altitude would not afi
for the use of the pressure saucepan in cooking

frozen pees.










Appendix B.

PALATABILITY SCORE FOR VEGETABLES

Vegetable Date
Description Judge
Quality Sample number

1 2 3 4 5

o

Flavor
Natural vegetable (5)
Faint vegetable . (4)
Neiflaver . &+ . . (3)

O Clavor 's 4 & {2)

Tenderness
Tender but firm . (5)
Slightly tender . (4)
Mushy . (3)
Tough (2)

Remarks:
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