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Foreword

Freeze dried foods have been accepted by consumers due to their superior
quality as compared with foods dried by conventional methods. Their use in
the Military operational rations is increasing steadily and is expected to
continue upward when the Armed Forces reeding system shifts more towards con-
venience foods. Availability of freeze dried fruits and vegetables such as
peas is not assured all year round due to seasonal production and processi=g.

This work was undertaken in ordex ito provide data concerning the develop-
ment of dehydrated food itewms {rom frozen commercial. products, thus making it

possible to procure dehydrated fruits and vegetables needed for military ra-
tions at any time of the year.

This work was conducted under Project No. 1J5-527C8-D552, Food Processing
and Preservation Techniques.
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ABSTRACT

The effects of extended blanching, sulfiting and packsging on the quality
of freeze dried pgas prepared from commercially frozen products and stored for
six months at 100 F. were investigated. Results indicaied that acceptable freeze
dried peas can be prepared from commercial individually quick frozen (IQF) peas
by thawing, slitting, sulfiting, refreezing, freeze drying and packaging in tin
cans under vacuum or nitrogen.
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INTRODUCTION

The present military purcuase document for Peas, Sweet Dehydrated, MIL-P-
u3L53 requires the use of Iiresh peas for the production of style B (freeze
dried) peas. Since the production seasor of fresh peas is relatively short,
procurement of freeze dried peas is closely related to and significantly af-
fected by the seasonal changes of this item.

Information on the use of frozen instead of fresh peas for the produc-
tion of freeze dried peas is limited, incomplete and inconclusive in regard
to the effect of thawing, refreezing, slitting, reblanching, and sulfiting
on the qualit; of the finished product. Therefore this work was carried out
in order to determine the effect of such variables on the quality of freeze-
dried peas. Hand, et. al. (195L) found that slitting the seed coat of peas
prior to dehydration facilivated the drying process and improved the quality
of the rehydrated product as measured by rehyaration capacivy and texture.
Pettit (1953) reported tnat green beans which hac been frozen prior to heated-
air gehydration were greatly superior in acceptability and renydration char-
acteristics to non-frozen beans. However, when peas are dehydrated by the
prefreeze methed they are not materially better than when not prefrozen. loyer,
et. al. (1959) stated that Ifreesing and thawing increases siightly the drying
rates of older peas. He also indicated that increasing the vlanch increased
the rehydration ratio.

FXPFRIMENTAL PROCEDURES

Individually quick frozen (IQF) peas were purchased from the local retail
market. The peas were thawed, divided into two lots and one lot blanched for
3 minutes in boiling water. Tlis was an extended blanch (the commercially
frozen peas had been blanched prior tc ireczing) in order to assure the in-
activation of the peroxidase enzywc before freeze drying. The second lot
was not blanched. The szed coat was then mechanically slit at several points
in order to facilitate the removal of water dwring the freeze drying. Slitting
also improves rehydration of the freeze dried peas.

One-half of each lot was sulfited by dipping in solution oif sodium metaa
bisulfite to yield approximately L4OO ppm. All the lotg were relrezen at -20 F.
and then freeze dried with a platen temperature of 120 F. for 16 tours.

Half of the freeze dried peas for each lot were packed in No. 2-1/2 tin
cans under nitrogen and the other half under vgcuum. Representative samples
of each variable were stored at 4O, 70 and 100 ¥, for a period of six months.




Freeze dried peas were rehydrated by placing them in boiling water (ap-
proximately L/1 ratio water to peas by weight) and allowing to stand for 12
minutes in a covered pan. Additional heat was not applied. Texture of re-
hydrated peas vas measured by wmeans or tiv Lee-hramer shear press using the
resular cell it Lu secouus wown Suroae. aenyaratiun ratio was determined
vy aividing the rehycraivec weigut os the pcas by the dry weight,

Technological panel evaluations ror Llavor, texture and color were con-
ducted by 10 trained judges, using a 9-point scale (1= extremely poor; 9= ex-
cellent). COverall acceptability ol the peas was determined by a consumer panel
of 32 judges using a 9-point Hedonic scale (l=dislike extremely; 9= like ex-
tremely).

RESULIS AND DISCUSSION

Results of the technological panecl ratings, consumer panel ratings, re-
hydration ratios, and texture as measured by the shear press are shown in
Tables 1, 2, 3 and 4, respectively. Analysis of variance of these results
are shown in Table 5.

0

Storage of the peas for & months at 100 F. indicates that unextended
blanched peas received significantly higher technological ratings than the
extended blanched peas, Hoveveg, there appeared to be no difference when
peas were stored at 4O F. or 70 F.

Extended blanching had no significant effect on the acceptance ratings
for peas stored 6 months at 100°#, However, peas treated with SO, showed
higher ratings tlian the untreated ones. No si_ nificant difrerences were found
between peas packaged under nitrogen anu those vacuum packaged when stored at
100°¢. for 5 months. However, significant (ilierences were shown at Llower
storage temperatures.

Peas which received extended blanching ana 502 treatments, and were stored
for 6 months at 100°F. exhibited signisicantly higher rehydration ratios. These
treatients did not affect tue technological or tine acceptance ratings. The
various treatments ghowed no signiricant cilect on texture ol peas arter storae
for 6 months at 100 v,

CULOLUG LS

Freeze dried peas of acceptable quality meeiing tue military requiremenc
of storayge stabilicy sor O montus atb Lou®r. cau be | repaceu Jroum comacrcially
frozen iGF peas Ly taawing, slitting, sulfliting, relreezing, freeze drying and
packaging in tin cans under vacuwm or nitrogen,



REFERENCES

1. Hand, D.B., Moyer, J.C. Hening, J.C. Boyle, F.P. Wagenknecht, W.B.,
Robinson, W.B., and Pallesen H.R., Progress Report No. 10, Contract DA L)j-109-
QML20, Quartermaster Food and Container Institute for Armed Forces, Chicago,
I11., 195L.

2. Moyer, J.C., Hand, D.B., Robinson, W.B., Schallenberger, R.S., and Pallssen,
M.R., Factors in raw material and processing influencing the reconstitution of
dehydrated peas. Progress Report, on Contract No. DA 19-129-QM-58k4, Quarter-
magter Food and Container Institute for Armed Forces, Chicago, Illinois 1959.

3. Pettit, L.A., Dehydration of green beans and peas, Activities Report, pub-
lished by the Research and Development Associates, Food and Container Institute.
Vol. 5 No. 1, P-20-22, 1953.




Table 1. Average Hatings (Technological Panel) of Rehydrated

Peas as Affected by Treatmeuts and Storage Temperature

~

' (0]
hODF. 1 70 F. lOOOF.

Treatments Initial 3 mo. | 5 mo, 3 mo.] Smo. | 3 mo. |6 mo.
Blanched, SO, N2 5.7 5.9 5.1 6.2 §5.2 5.5 [5.%

J
Elanched, 802 Vac; 5.5 5.9 5.7 5.6 |5.1 5.9 5.7

3
Blanched, N, 5.1 5.7 5.1 5.3 {L.8 5.9 5.1
Blanched, Vac. 5.9 5.7 5.0 5.4 {5.0 5.6 |5.5
802 N 5.2 5.9 5.3 5.1 6.0 6.0 6.6

s 2

§0y Vac. : 6.3 5.7 6.1 5.8 | 5.5 6.1 |6.2
N2 5.9 S.h 5.7 5.5 5.8 6.8 6.3
Vac, 5.7 5.2 S 5.5 6.2 6.0 6.1
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Table 2. Average Acceptance Ratings (Consumer Panel) of

Hehydrated Peas as Affected by Treatments and Storage Temperature

)
40°F., 70°F. 100 F.
Treatments - Initizl |3 mo. {5 mo. 3 mo. |6 mo. 3 mo.] 5 mo.
Blanched, S0, N2 5.9 5.8 5.5 5.7 6.4 5.8 5.4
Blanched, 302 Vac. 5.8 5.9 5.8 5.2 1 5.5 5.1 5.4
Blanched, N2 5,0 5.3 5.3 5.2 158} 5.3 | 5.9
Blanched, Vac. 6.1 5.5 5.5 5.5 63| 5.2 6.2
SO N 6.1 6.1 5.3 5.7 6.4 6.0 6.0
2, 2
802 Va:. 6.2 5.5 5.8 5,51 6.5 6.0 6.7
H
N2 6.5 5.9 5.2 5.0 | 5.2 5.5 5.8
Vac. 5.9 5.9 5.1 611591 6.1 | 6.2
5




Table 3. Hehydration Ratios (lehydrated Weight) of Freeze-Dried
Dry weight

Peas as Aftected by Treatrents and Storage Temperatures

150, 10°%, 100°%,
Treatments Initial B mo. | 5 mo. 3mo.] Saw. | 3 mo. pmo,
Blanched, 802’ N2 L.00 3.95 } 3.¢0 3.90 | 3.95 | k.05 |)4.10
Blanched, soz’ Vac. 3.95 2.95 1 3.70 3.80} 3.70 [ 4.20 |4.15
Blanched, N, 4.10 3.90 % 3.9 4.10 1 3.95 | 3.90 |{3.95
Blanched, Vac, 3.90 3.80 § L.00 L15 | 3.95 | 3.85 |3.99
S0, N, 3.80 3.75 | 3.85 3.901 3.80 | 3.70 |3.75
soz, Vac. 3.80 3.70 | 3.90 l‘hoo 3.90 | 3.90 |3.95
N, 3.95 3.65 | 3.6 h.o5| 3.90 | L.00 ]3.85
Vac. 3.90 3.85 | 3.65 3.70) 3.60 | 3.80 | 3.70

Fl E,_.sxx,-.n..w‘.ums v AL EEMIM -



Table 4. Texture of Rehydrated Peas as Affected by

’ Treatments and btorage Temperature
10°F. 70°F. 1000 F.
Treatments Initial |3 wmo.f 5 mo. 3mo., [ Smo. |3 mo.] 6 mo.
Lbs Lbs Los Lbs Lbs Lbs | Lbs
Blanched, soz’ N, 415 |Lu2s 297 457 1358 382 | 330
Blanched, S0, Vac. Loo 475 | 570 W5 1338 375 | 327
Blanched, N2 Lboo 367 326 435 |348 380 | 318
Blanched, Vac. 395 |377 327 Lo 345 390 | 321
’ soz’ N, 365 367 312 387 293 L22 | 293
. 502, Vac. 3% |> 295 395 305 392 | 305
No 415 395 372 h32 350 450 312
Vac. hos  {h12 331 L35 | 3.8 465 | 318




Factor

Treatments (Blanched,SO2 N2)

Y

Treatment (Blanched, $0,,
Treatment (Blanched, Na)
Treatment (Blanched, Vac.)
Treatment (SO N_)

2, 2
Treatment (SO2 Vac.)

2

Treatment (N2)

Treatment (Vac.)

Treatment x Storage Time

Storage Time x Storage
Temperature

* = P20.05

| e R S L N L R e [ PP

Table 5.

Techrological Consumer Panel

Analysis of Variance Results

Texture Shear Rehydration

Vac. !
>

Treatment x Storage Temperature

N.S. = Not significant at P70.03

Panel Rating Rating Press fatio
N.S. N.S. N.S. 3*
N.S. N.S. N.S. #*
N.S. N.S. N.S. ¥
N.S. N.S. N.S. #*

* * N.S. N.S.
* 3#* N.S. N.S.
¥#* # N.S. N.S.
* N.S. N.S. N.S.
N.S. N.S. N.S. #
N.S. N.S. N.S. N.S.
N.S. * N.S. N.S.
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