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Foreword 

Preeze-dried foods have been accepted by consumers due to their s.uperior 
quality as coq,ared with foods dried by conventional athods. Their use in 
the Military operational rations is increasing steadily and is expected to 
continue upward when tbe Al-Md Forces Feeding system shifts aore towards con­
venien0e tooda. AY&ilability ot freeze-dried truits and vegetables such as 
corn is not assured all year round due to seasonal production and processing. 

Thia work wu undertaken to provide data concerning the develop•nt ot de­
h7drated tood iteu fro• frozen comarcial products, thus •king it possible 
to procure de~ated fruits and vegetables needed tor 111.litar, rations at 
aav tilla ot tbe rear. 

Thia work was conducted under Project lo. lJ6-627O8-D55J, rood Prooeaaing 
and Preaenation Techniques:. 
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ABS l~C 

The effect of extended blanching, sulfiting and packaging on the quality 
ot freeze-dried corn ~repared from commercially-frozen products and stored 
for six months at 100 F. and 12 months at 70°F. were investigated. rlesults 
indicated that acceptable freeze-dried corn can be prepared from conm,rcial 
individua~ quick frozen (IQ1) corn by freeze drying without any further 
treatments and packaged in tin cans under vacuum or nitrogen. 

vi 

' 

• 

I 



lntroduc . on -----
The presen m.ili a.cy p c se document to co.m, bydr ted, 

MIL-,C- 4.3449 requires ,he of tr sh corn r ,or t product on of at,le 2 
(deeydrat .d corn wi h mo .stUl"e conten not xceeaing J percent, 1uoh u 
freeze -dried o rn) . Since the prod ction a ason of reah ooru NI· -
ti'veq short, procurement of freeze ••-dr-ied com ia close,.ly Nlat.d to and 
signi!' oaotly affected by the seasonal changes ol tni 1:t • • 

!nforma ion on the use of frozen instead of fresh corn f or the pro­
duction of freeze-dried corn is 1 mit d, incomplete and i nconcl~sin in 
regard t.o the e.!fect of thawi ng, r .freezing, rebLanch net, and S1'1ltit 1na 
on the quality of tb\ ! inished produo . Th refore, this work w: • carried 
ou·t to determ.ine the effect of such variables on the qual ty of freez -
dried com. Work of somewhat similar nat'UJ"e bas been conducted on other 
vegetables . Pe it (1953 ) re orted that green beans which had been tro­
zen prior t,o h ated•••&ir dehydration were greatly superior in acoe;ptab1 it7 
and rehydration oharaoteristics to non-frozen beans . Howe~er, when peas 
are deeydrated by the pretreeze met hod ther are not materially better than 
when not prefrozen. Moyer, et . al . (1959) stated that Creezin& and tnav­
ing increases slightl y the deyingrates or older peas . He aleo indicated 
that increasing t,he blanch increased t he rel\Ydration ratio. kah!man ll· 
al . (1969) indicated that acceptable freeze-dried peas can be prepared 
from commercial individually quick frozen (I~r) peas by tbawin1, slitt1na, 
sulfi ticg., refreezing, freeze drying and pac lcaginij in tin oans under vaeuwa 
or nitrogen . 

.Experimental Procedure 
t 

Individual~ quick frozen (IQF) corn was purchased from the local re­
tail market. The corn was thawed, divided into two lots and one lot blanched 
for 3 minutes in boilin~ water. This was an extended blanch ( the oollll8r­
cialcy frozen corn had been blanched prior to freezing ) to assure the inac­
tivation oft.he peroxidase enzyme before freeze drying. The second lot was 
not, blanched. 

One- half' of each lot was sulfited by dipping i n a solution of sodiwn 
rr.3tabisulfite to yield approximately 500 ppm. Both the lots we:S refrozen 
at - 20~F. and then freeze-dried with a platen temperature of 120 F. for 16 
hours . 

Half of the freeze-dried corn for each lot was packed in No. 2-~ tin 
cans under nitrogen and the other half under vacuum. Representative samples 
of each variable were stored at 70°1. for a period of 12 months and at 100°F. 
for a period of 6 months. 



com wa retq r ated by p o1ng boil ing water (approxillatel,y 
I r t.o com 1111 1i t ) nd a l owing to 1t&nd tor 12 11:1.nutea in 

pan. d t1onal , t v: not ~ppl1ed. Thi texture ot nhJdrated 
a11\1 d · ly' alter riet\Ydration witt1 the Lee-lru.r ehear 

1 the nlU,lar c 11 vitih JO seconds down stroke. Rehr'dration ratio 
bJ di• d1in th rel'J1'drated wight ot the corn by the dry vei&ht. 

Teo olo teal panel e,•aluationa tor f'laYor, textun and color were aon-
duo, by' · train j dgea, in a 9-point 1aale ( l• extr••:1¥ poor; 9• ex-
eeUent). era l.l .acceptability ot tl' e com was detieraioed by a aonauar 
p l ot 2 j ,ud • ni a 9-point. Hedonio s_oaa (l• dillia extre·•ly; 9• 
.U a , x\N•1'). 

~ULTS, AND DISCUSSION 

W.nlt• ot ·11he wobnoll.01,ical pane ratin&•, oonauer panel ratinca, re­
b,Jclntion ral 01, and tu:tun as •aaured bJ the shear preae are shown in 
labl•• 1, 2 , J and , .-.apeot.1••17• Ana~l• o! Y&rianc•• ol tti.ee results 
are abolim 111 'I able S. 

L Of 0 lto:rap ol the corn for ~ IIOllt.ha at 100 . • or l2 aonths at 70 r. indicates 
no 11pi.tloan\ ditfenno• bet.wen the Y&rioua treat.ant• rep.rdia,& tectmo-
1.op.oal nt.·l~•, o,onaiuer panel rat.in&• and textve. Tbt oorn tbat reoeiYed 
ut.ellmd blanahiac ud •• pao"-<i in cans under Yaouua exhibited 1ipi.tioant1¥ 
lowv rehld.rat.ion rat.ioa Ulan the ot.Mra. HowYer, t.bia did not attect tbe 
OOU\all' or t'b1 t.ecbnolo,ical rattna• which were aooept&bl.e • 

OOIICWSIOI 

PNeN-driad corn of a,cceptabl• QU&!gV ••ting tha 11111 tar, requirement 
ot • t.ora atablllt:, tor 6 aontba at. 100 P. can be pNpand trom c011111erciall,y 
trosen l!QJ' con "7 tNeN drJiDC the tror.en corn wi.t.hout any turthlr treat­
MDt.a and r•ckaain& 1n tin can• under 'Y&elllWI or ni trqpn. 

2 

• 



REFE.HEICES 

l. Moyer, J.C., D.B. Hand, W.B • .H.obinson, H..S. Scballenberger and M.R. 
Pallesen. lactors in raw material and processing influencing the recon­
stitution of dehydrated peas. Contract Ho. DA 19-129-QK-584, Quartermaster 
lood and Container Institute for the Armed Forces, Chicago, Illinois 1959. 

2. Pettit, L.A. Dehydration of green beans and peas. Vol. 5, lo. l, 
p. 20-22. Besearch and Development Associates, Quartermaster lood and Con­
tainer Institute !or the Armed Forces, Chicago, Illinois 1953. 

J. Hahman, A.R., K. Miller, and G. Schafer, factors Af'fecting the quality 
of freeze dried peas. 70-8-FL (FL-94) Food Laboratory, U.S. ArJI\V Hatiok 
Laboratories, Natick, Mass. Aug. 1969. 

3 

( 

-· •---· •· •-- -- --·- , .. ___ . - -- -- -·. -· . .. ·-
__ Jj 



Treatments 

Blanched, 

Blanched, 

Blanched., 

Table l. Average rlatings (Technological Panel) of Rehydrated 
Corn as Affected by Treatments and Storage Temperature 

10° lf . 100° F. 
Initial o mo. l :c:! mo. J mo. o mo. 

302, N2 5.7 S.4 5.l 5.) s.s 

so 
2, 

Vac 6.l 5.3 5.9 S.6 6.o 

N2 5.8 5.5 S.6 s.1 4.9 

Blanched, Vac 6.2 5.5 6.1 6.o 6.2 

so2, N2 .5.6 S.8 6.4 S.8 4.7 

so2 Vac 6.0 5.J 5.2 S.4 5.8 
' 

N2 6.7 s.o S.7 5.1 5.9 

Vac 6.) S.8 6.2 5.7 6.) 
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Table 2. Average Acceptance Ratings (Consumer Panel) of 
Rehy-il·ated Corn as Al!'eoted by Treatments and Storage Temperature 

10° ,. 100°,. 
Treatments Initial C> mo. 12 mo. J mo. 6 mo. 

Blanched, 802, 12 
,., ,.9 4.9 $.6 ,.5 

Blanched, so2, Vaa ·. 5.6 5.7 $.l ,.1 6.4 

Blanched., H2 ,.3 5.6 5.3 5.5 5.7 

Blanched., Vac 5.5 4.8 5.4 5.6 6.2 

so2, •2 6.o 5.5 6.o 5.2 5.0 

so2 Vao 5.8 5.7 5.9 6.o 6.l , 

)12 5.7 5.1 5.7 5.l 6.2 

Vao 5.9 s.1 6.2 S.6 ,.1 
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Table 3. Rehydration Ratios (.Re~drated Weight) of Freeze-Dried 
. ( r:, Weight ) 

Corn as Affected by Treatments and Storage Temperature 

70° F. 100° F. 
Treatments Initial b mo. 12 mo. 3 mo. o mo. 

Blanched, S02 N 
' 2 

3.35 3.41 3.82 3.28 3.69 

Blanched, so2, Vac 3.42 3.41+ 3.71 3.13 ).61 

Blanched, N
2 3.34 3.24 3.42 2.96 ).72 

Blanched, Vac 3 .4.3 2.74 3.49 3.02 3.66 

so2, 112 3.2, J.40 3.55 3.17 J.67 

so2, Vac 3.26 3.43 3.52 3.18 J.69 

•2 2.89 J.24 3.38 3.09 J.65 

Vac 3.24 3.30 J.46 J.20 3.57 
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Treatments 

Blanched, 

Blanched, 

Blanched, 

Blanched, 

S02 N , 2 

so Vac 
2, 

N 
2 

Vac 

Table 4. Texture of Rehydrated Corn as Af f acted by 
Treatmnts and Storage Temperature 

70° F. 100°1'. 
Initial o mo. 12 mo. 3 mo. 

~ Lbs. Lbs. ~ -
S0

2 
I 

' 2 
630 795 732 675 

so2 Vac 810 780 578 666 
' 

112 775 705 711 806 
. 1 

Vac 825 695 600 610 

810 ~ 67) 650 

Boo 735 792 800 

750 621 716 810 

800 710 738 770 

7 

0 lllC 

Lbs, -
800 

673 

6)8 

672 

647 

620 

598 

569 



Table 5. Analysis of Variance Results 

Technological ConsUJrEr Texture Heh;ydration 
Factor Panel Rating Panel jlatj,ng Shear Press Ratio 

Treatments N-S N-S M-S H-S 

Temperature K-S H-S Ji-S N-S 

Time * H-S 1-S * 
Time x Temperature N-S N-S 1 .. s * 

* • P 70.0.s N-S = Not significant at P7().05 

• 
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