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f_»‘_oreword

The impact of radical new weapons on organizational, tactical, and logistical
planning demands that new concepts of military feeding be implemented. Dehydra-
ted foods currently used in military rations offer significant savings in sterage
and transportation requirements. However, such foods require trained food ssrvice
persomnel as well as special serving equipment for their preparation. Therefore,
precooked dehydrated foods which can be prepared simply by the additiom of hot

water appear to offer many conveniences needed by the highly mobilized armed
forces.

This work was undertakem to determine the effect of processimg procedures
such as blanching, freezing and dehydration on the flavor snd texture of rehy-
drated lima beans. The results obtained from this study will be utilized in the
development of additional items for the 25-Man Uncooked Meals, Quick Serve Meals
and other combat ratioas as well as im the improvement of existing rationms.

This work was conducted under project No. 1J6-62708-D553, Food Precessing
and Preservation Techmiques.

& |

Sk . e Bl b




SR G

Iist of Tables
Abstract

Intreductien

Review ef lLiterature
Experimental Precedure
Results and Discussien
Conclusiens

References

TABLE OF CONTENIS

iv

rummr—u—t;q |§’ '
[ ] .




e e AT

o it

LIST OF TABLES

Table ' ' » . S | Page

-

i. Effect of Precessing Treatnenta,#nd Sterage Temperature 5
on Texture of Rehydrated Lima Beans. "

2, Effect of Processing Treatment and Sterage Temperature
on Flavor ef Rehydrated Lima Beans. 6

3. Effect eof Precessing Treatments and Stersze Temperature 7
on Rehydratien Ratiosm{Rph ated weight) ef Dehydrated

weight )
Lima Beans.

LIST OF FIGURES

Figure Page
1., Cerrelation between Tecinological Panel Sceres and 8

Shear Press Values for Texturer ¢f Reh;drated Lima
Beans after Sterage ef 6 Menths at LOSF,., 70°F.,
and IOOOF .




T T O PO Ty T T PP

ABSTRACT

The effect of blanching time, sulfiting and freezing prior to dehydration
on the quality of rehydrated lima beans after € months storage at LO?, 70°, and
100°F. were investigated. The results inaicate that blanching time directly af-
fected the quality whereas freesin, prior to dehydration did not exhibit any
beneficial effect concerning rehydration ratio, flavor or texture.. Storage at
100°F. for 6 momihs adversely affected the quality of lima beans regardisss of
the treatments.




QUALITY OF DEHYDRATED LTMA BEANS AS INFLUENCED BY
PROCESSING VARIABIES iND STORAGE TEMPERATURE

Introductien

Undesirable flaver and textural changes were revealed during U.S. Am™my
Natick Laberateries acceptance evaluation of cemmercially precured, precooked
dehydrated lima beans which had been stered fer varieus lengths ef time at
varieus temperatures (i.e.;, up teo 6 menths and up te 100°F.). Sems of the
flaver changes which eccurred during sterage were characterized by industry
and NIABS investigateors as fishy, hexanel, caster or linseed eil-like in
flavor. These chauges might be associated with inadequate lipoxidase in-
activation and ether processing, packaging, and sterzge- variables, With the
limited number of dehydrated vegetable preducts currently in the military
ration system it was necessary te investigate the causes of the development
of off-flavers and textural changes te upgrade the everall acceptability of
dehydrated lima beans.

Review of Literature

Attempts had been made by many researchers to study the quality ef rehy-
drated lima beans as affected by exidative enzymes, precessing techniques and
sterage time and temperature. Dillard et al., (1961) reported that at least
twe lipoxidases exist in legumes,; one specific fer lineleic acid or ether
fatty acids with methylene - separated dieneir system, and the ether for gly-
cerel esters of these fatty acids. Nelsen and Steinberg (1956) indicated
that when lima beans are artificially dried, they often split and semetimes
crack or curl, Usually the skin splits, the cotyledons curl sutward at ene
end, and the hean assumes the appearance of a Y. This curling er distorting
is very noticeable in the dehydrated preduct. Hewsver, when the beans are
rehydrated; the preduct assumes a nermal shape and the damaged beans are net
readily apparent. Brewa et al. (1952) employed several methods ef dehydratien
and feund that blanching followed by freezing prier te dehydratien exhibited
the mest satisfactory results. They alse indicated that me technique was
discovered which prevented the separatiem of the cetyledens and swbsequent
cracking. Hewever, upon rehydratien the halves usually unite so that this
was not as serious a defect as might appear from an examinatien ef the dried
beans.

Numerous precessing techniques were developed to produce acceptable pre-
cooked lima beans. Feldberg et al. (1956) reported that acceptable precooked
dehydrated beans were prepared by soaking for at least 8 hours Joilewed by
steam pressure cooking at 245°F., 13 p.s.i. for 20 minuter; the cooked beans
were then frezen and dehydrated at either 1709F, dry bulb for 1-1/2 ar 1-1/l
hours, respectively. Heff and Nelsen (1965) indicated that the rate of water
uptake in dry pea beans was increased when abserbed cr trapped gasses were re-
leased from the surfaces ef beans by steam pressure, vacuum or senic energy
treatments., Burr et al. (1965) feund that high temperature, high meisture cem-
tent; and leng storage contributed in impaired cooking quality ability in pints,
large lima,and Sanilac# beans., Rockland and Metzler (1967) indicated that quick-
coeking lima beans have been developed by 1) alternating vacuum and pressure
treatment of beans for 30 minutes in solution containing inorganic salts} 2)
soaking for 4 to 5 hours in the solution, 3) rinsing, and L) drying.

# A pea bean variety.
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Experimental Procedures

Fresh lima beans of the Thorogreen variety were purchssed Irom a local
market, dehulled and processed at a commercial precessing plant. The beans
were divided into 3 lets, and then blanched in water at 210°F. fer 10, 15
and 20 minutes, respectively. Half the lima beans in each blanched lot were
sulfited by spraying with solution of sodium bisulfite to yield aprroximately
750 ppm SOp. Half of each of the sulfited and non-sulfited lots were frozen
at -20°F. A1l the resulting lots were then dehydrated hy a conventional air
dryer with the following temperature cycle: 170 F. fer 30 minutes, 150°F.
for 90 minutes, and 125 F. for 60 minutes. Drying was finished in a bin
drier at 120°F. for 2l hours. ‘fhe dehydrated lima beans were then packaged
in No. 2-1/2 tin cans under N,. Representative samples of each varisble
were stored at L40OPF., 70°., and 100%°F, fer a peried of 6 menths. Techne-
legical panel evaluations for flavor and texture were cenducted by 10
trained jvdges using a 9-point scale (1 = extremely poor; 9 = excellent).

The dehydrated lima bears were rehydrated by placing them in beiling water
(approximately L/1 ratio water to lima beans by weight) and allewing to stand
for 12 minutes in a covered pan. Additional heat was not applietl. Rehydra-
tion ratie was determined by dividing the rehydrated weight of the lima beans
Oy the dry woight. Texture of rehydrated lima beans was measured on a Lee-
Kramer shear press using the 5000-pound ring with 30 seconds downstroke.

Results and Discussion

Results shewn in Tahle 1 and Figure 1 indicate that storage temperature
significantly affected the texture regardless of the treatments. Lima beaus
stored at 100°F. exhibited teugher texture than these stored at LO®F. or 70°F.
Howevar, lima beans blanched for ten minutes and frozen before dehyuration ex-
hibited the toughe~i texture as measured by the shear press at all storage
conditions. The technological panel detected this difference only in lima
beans stored for 6 menths at 100°F, A significant cerrelation coefficient of
.83 was found between the technolegical panel scores and the shear press force
expressed in pounds for lims beans stored for 6 months at 100°F. ' .

Results shown in Tabie 2 indicate that flavor of rehydrated lima beans
was significantly affected by treatments as well as by sterage temperature.
Lima beans stored at 100°F. received lower sceres than the initial. How-
ever, such differences were not sighificant in lima beans blanched for 15
minutes, sulfited, not frozen or blanched for 20 minutes, noet smlTtited,
not frozen.

Results shown in Table 3 indicate that the rehydration rutie was sig-
nificantly affected by treatments regardless of the storage temperature.
Lima beans that received 20 minutes blanching exhibited a higher rehydration
ratio than these blanched i'or 10 minutes. Hewever, the rehydration ratie
was not affected by storaye temperature. This indicates that rehyiration
raties did not affect the texture or the flavor of the lima beans.




A visual examination indicated no neticeable physical changes due teo the
varieus treatments, Statistical analysis of the data indicate that freezing
prier to dehydration did rot improve the visual appearance, rehydratien ratio,
flaver er texture of the product. Hewever, blanching time appears t¢ be the
most criticel factor affecting ihe quality of dehydrated lima beams. A 10-
minute blanching adversely affected the quality ef the limabteans. Therefere,
a longer veriod is recoomended. In addition the flaver of sulfited lima beans
received higher ratings but net significant than the unsulfited ones regard-
less of the sterage temperature.

Conclusions

Lima beans should be blanched for a peried longer tham 10 minutes before
dehydratien te achieve an acceptable quality finished preduct. Freezing the
lima beans before denydration did net improve the quality of the finished
product. Therefore, it is net recommended.
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Table 1. Effect of Precessing Treatments and Storag;
Temperature sn Texture ef Rehydrated Lima Beans

6 Menths Storage
Initial *[,0°F. *TOPF. ¥100°F.
Aver. I/ 2/ Aver. Aver. Aver.
Treatments Score Ibs. Score Ibs. [Score Lbs. | Score Ibs.
1. 10 min. blanching, L.9 235 L.9 3¢ | 5.2 350 | 3.0 L35
sulfited, frozen
2. 10 min. blanching, S.i 237 L.9 228 | L.S 280 | 3.7 312 -
sulfited, not frozen
3. 10 min. blanching, 5.9 277 4.5 30 | 5.3 315 | 2.7 540
not sulfited, frezen .
L. 10 min. blanching, 5.3 245 L6 300 | 5.2 312 | 3. 312
not sulfited, not frozen
)50 15 minc bhnching, 506 282 502 262 503 292 305 375 '
sulfited, frozen
64 15 min. blanching, Sl 265 5.2 257 | 5.3 280 | L.k 312
sulfited, net frozen '
7. 15 min. blanching, 5.6 242 5.3 297 5.3 282 L.l 312
not sulfited, frozen
8. 15 min. blanching, 5.2 255 L.8 307 5.2 312 L.3 312
not sulfited, net frozen
9. 20 min. blanching, 5.7 2L5 5.2 270 Sel 282 3.8 305
sulfited, frozen
10. 20 min. blanching, 5.3 262 L.9 285 | L.9 280 | L.9 267
sulfited, not frozen
11. 20 min. blanching, 6.1 235 L.8 285 5.3 282 3.9 .280
not sulfited, frezen
12. 20 min. blanching, 5.5 252 4.8 312 | 5.3 312 | k.9 265
net sulfited, not frozen

¥ 1. Technological panel
* 2., Lee-Kramer shear press

# No significant difference at the 5% level
5
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Table 2., Effect of Precessing Treatment and Sterage
Temperature on Flaver ef Rehydrated Lima Beans

Technolegical Panel Rating (Average)

6 Menths Sterage
Treatment Initial 0% . | TOSF. | ¥IDOSF.
1. 10 min. blanching, 5.7 L8 5.5 ko3
sulfited, frezen
2. 10 min, blanchilg’ 5.6 5.3 5.6 3 hcs
sulfited, net frozen
30 10 min, blanc}'ling’ Soh h'e 5.5 3.6
not sulfited, frozen
k. 10 min. blanching, 549 L.3 5.4 ko
not sulfited, net frozen
5. 15 min, blancm’ 6.0 503 5-7 5.2
sulfited, frezen
6. 15 min. blanching, 507 5-5 509 5.6
sulfited, net frozen
70 15 min. blan.Ching’ 6.1 503 5-6 ,-l».).l.
net sulfited,.frezen
§. 15 min. blanChing’ 506 ,406 503 ,.l03
net sulfited, net frozen
9- 20 min, blanching, 6.2 507 5.6 hol
sulfited, frozen
10, 20 min. blanching, 5.9 5.3 5.1 5.3
sulfited, net frozen
1l. 20 min. blanching, 5.2 h.5 L.8 k.0
net sulfited, frozen
12. 20 min. blamhing’ 503 500 5.0 5.0
not sulfited, not frozen

% - Ne significant difference at the 5% level
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Table 3. Effect of Processing Treatments and Storage Temperature
on Rehydratiem Raties (Rshydrated weight) ef Dehydrated Lima Beans
( Dry wedgh

Rehydratiem Raties
Sterage Temperature

Treatments Initial %L OF, _ *[OF, _ ¥I00°%. |

1, 10 mim. blanching, 3.0 2.8 2.9 2.9
sulfited, frozen ‘

2. 10 min. blanching, 3.2 3.2 2.9 3.0
sulfited, met frezea

3. 10 min. blanching, 3.0 2.9 3.1 2.9
net sulfited, frozen

L. 10 min, blanching, 3.1 3.1 3.1 2.9
net sulfited, net frezen

S. 15 min. blanching, 3.2 3l o 2.9
sulfited, frezen

6. 15 min. blanching, 3.1 3.1 3.2 3.2
sulfited, net frozen

7. 15 min. blanching, 3.2 3.2 3.2 3.1
net sulfited, frozen

8. 15 min. blanching, 303 302 301 3.2
net sulfited, not frozen

9. 20 min, blanching, 3.2 3.2 3.1 3.2
sulfited, frezen

10, 20 min. blanching, 3.1 3.k 362 3.4
‘Qulfited, not frezen

11, 20 min. blan~hing, 3.3 3.3 3.3 362
net sulfited, frezen

12, . 20 min, blanching, 3.h 3.3 3.3 3.3
not sulfited

# No significant difference at the 5% level.
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