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FEQPTIKH TEXNOAOTIA.— Freezing experiments on vegetables®, —
A new freezing medium for quick freezing vegetables, &y Socrates

A. Kalogereas. ’Avexowddn dmo 1ol #. K. Bén.

The purpose of the experiment was to develop a method of freezing
for those vegetables like peas, cauliflower, spinach, etc. for which the slow
freezing proved to not be so efficient especially when followed by strorage
in higher temperature and quick freezing in brine in the other hand tends
to give to the product ojectionable flavor (salty taste).

The first experiment was carried out for the purpose of studying the
best procedure of quick freezing in brine: the time necessary for blanching
as well as for freezing, the effect of dip in pectine solution before freezing,

also the effect of precooling in an ice-cold water before dipping in the
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freezing liquid and the effect of rinsing with ice cold water after freezing.

Experiment with blanching for 2 and 4 minutes resulted in no appre-
ciable difference in taste between the two samples. - Two minutes blanch-
ing in boiling water (the time mesured from the moment the liquid boils)
proved satisfactory in preventing discoloration (the cauliflower were cut
in small pieces according the usual commercial practice).

Experimentss with freezing for 3,5 and 7 minutes in -20°C in brine
229, salt resulted to show that 3 minutes freezing was not sufficient in
the actual temperature of brine which fell from 20° to -16°C and some-
times to -14°C, during the dipping of the product; 5 minutes freezing
under these conditions was needed for the freezing of cauliflowers.

Precoolling in ice water and rinsing with ice water after freezing had
beneficial effect upon the taste of the product which tasted less salty after
cooking.

The product in all the above cases tasted nevertheless salty and other
methods of improvement were tried.

The above experiments were repeated with brine of 159, salt (freezing
point -10) but gave still less satisfactory results than freezing in -20°C brine.

Other freesing solutions. — In order to avoid the salty taste of the pro-
duct we have tried to freez cauliflowers in a mixture at 89, salt and 119
glycerine or 59, salt 109, glycerine and 129 sugar (both solutions have
freezing point about -10°C).

The time of blanching was 4 minutes and of freezing 7 minutes, the
temperature of the mixture was -9,5 in the beginning and -8,5 during the
dipping operations.

The result of the first of these mixtures proved better than those we
had before as the salty taste is concerned; the product dipped in the second
mixture tasted rather sweet; both solutions were rather to viscous, espe-
cially the last one.

Dipping in pectin solutions before freezing. — The pectin used was a
commercial kind of pectin preparation under the trade name «Certoy, it
had about 4% pectin but it was diluted to 19 and in this dilution the
cauliflowers were dipped after blanching for two minutes before to be
frozen in -20C and -10°C brine, the freezing lasted 4 minutes.

The product was slightly salty in taste and better as compared with
undipped samples, but the colour has changed a little to yellow (fact which
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was due probably to the acidity or the colour of the pectin solution) and
the time necessary for the cooking was increased.

Experiments with alcohol. — Two solutions, one of 219 alcohol and
another 109, alcohol and 99, salt both having freezing point, -12°C about
were used.

The experiment consisted in freezing the cauliflowers in these two
mixtures for 4 minutes after 2 minutes blanching with and with out
dipping them in pectin solution.

The results were sactisfatory; no one of the samples tasted alcohol or
salt after cooking, only those samples dipped in pectin were harder and
more yellow.

Alcohol mixtures cf lower freezing point.— Solutions of 349, alcohol in
water by volume or 299, alcohol and 87 salt of a freezing point about -20°
were tried as fteezing agent, as well as alcohol 96, (freezing temperature
about -60°C) under the previous conditions of blanching and freezing time.

The results were very good, by freezing in lower temperatures we had
also quicker freezing.

Rate of freesing in air.—By puting several samples in 1!/, flat cans and
examining them at different intervals the rate of freezing in air of cauli-
flowers was examined in -20°C and in -60°. In the first case the time neces-

sary to freeze was 7 to 10 hours while in the second case, only 60 minutes.

COMPARISON OF THE QUICK FREEZING IN ALCOHOL WITH SLOW FREEZING IN AIR
AT VARIOUS TEMPERATURES

Comparison of freezing in alcohol solutions (at temperatures -20°C,
-40°C and -60°C) and storing in -20°C with air freezing (in -5°C, -10°C and
-20°C) and storing in -5°C and in -20°C was made for the purpose to find
out 1) the effect of method of freezing during the subsequent preservation
2) the effect of blanching 3) the loss of solids during cooking under stan-
dard conditions.

The experiments were conducted with two varieties of cauliflowers
(with English cauliflowers in November 1938 and with Italien cauliflowers
in February 1939) the samples were uniform of 100 gr. each, those blanched
were put in 500 c.c. boiling water for 3 minutes.

The samples were cut in small pieces, as ordinarily do commercially,
and put in 11/, flat cans, but also whole cauliflowers were frozen in order
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to see, whether they could be kept by simple wrapping them in papers.
Similar experiments were conducted with spinach. The standard cooking
consisted in heating the sample in an electrical hot plate of 800 watt for
18 minutes (actual boiling), in the case of cauliflowers with 200 c c. of water
and for 10 minutes with 100 c.c. of water in the case of spinach. The sesults
appear in the following tables I and II.

SUMMARY AND RESULTS

Several methods of freezing cauliflowers and spinach were tried in a
preliminary way, the best results secured by quick freezing in alcohol and
by air at low temperatures; these two methods were more carefully examined
and compared. Blanching before freezing is quite necessary for the preser-
vation of cauliflowers although das not seem to be needed to the same
extent for the preservation of spinach. Freezing in alcohol needs less
blanching than freezing in air. After blanching the wt of samples was
increased to 11% by absorption of water, but a large amount of solids (259,
about) was dissolved in to the blanching water (1,239 of the wt of cauli-
flowers and 0,79%, of the wt of spinach).

The solids dissolved in the cooking liquor amount to 359 of the
remained solids after blanching in cauliflowers and to 25-359, in spinach.
The method of freezing and thawing has no definite effect upon the
amount of solids dissolved in the cooking liquor.

Blanching has a tendency to give more drip during Thawing.

The above experiment were conducted in the «low temperature Institut» of Cam-

bridge (England) at the laboratories of Dr Barker and Mr Morris to which I am very
greatefull for theirs helpfull collaboration.
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TABLE I.

Showing the loss of solids in cauliflowers during blanching cooking and storage by the different methods of freesis

) o w | o :
N° Samples SE} :Z ? l'%gé, §§§' g .ic'
: o 8 = e o -
- EE | - 5 = & z
A. ITALIAN CAULIFLOWERS
1| Not blanched not frozen 43 | 103,2 | 1,332 | 3,056 | 4,644 |
Frozen in air and not blanched
2| Frozen at -200C thawed in room 150C 64 98,5 | 1,698 | 3,066 | 4,754
3 | The same as the above but thawed in hot water T4 101 1,530 | 2,976 | 4,506
4| The same as above but thawed in room 410C 42 101 1,616 | 2,776 | 4,392
5| Frozen at -50C stored at -50C 20 100,56 | 1,064 | 3,740 | 4,794
Frozen in alcohol blanched
6 | Frozen at -200C stored at -200C 60 106 1,370 | 2,034 | 3,404
7| Frozen at -400C stored at -200C 94 104,56 | 1,523 |".2,268" | 3,791
8| Frozen at -6o°C stored at -200C 94 103 1,520 | 2,280 | 3,800 I
9 | Frozen at -600°C stored at -200C 37 97 | 0980 | 2,660 | 3,640 |
Frozen in alcohol dipped in pectin soluti
10 | Frozen at -400C stored at -200C 56 105 1,734 | 2,734 | 4,460
11| Frozen at -600C stored at -200C = 107 1,672 | 2,812 | 4,384
B. ENGLISH CAULIFLOWERS FROZEN IN
12 | Frozen at -200C blanched stored at -200C 62 | 86 1,094 | 1,227 | 2,321
13 | Frozen at -450C blanched stored at -200C with dry ice 95 ' 90,8 | 1,160 | 1,952 | 3,112
14 | Frozen at -450°C not blanched stored at -200C 52 | o1 1,480 | 1,471 | 2,951
Frozen in alcohol
15| Frozen at -600C blanched stored at -200C ; 85 100 0,994 | 1,696 | 2,690 :
16 | Frozen at -200C and -60°C successively rinsed and precooled | 47 91 0,870 | 1,823 | 2,693 | !
17| Frozen at -200C and -600C suecessively rinsed and precooled 66 82,5 | 1,020 | 1,560 | 2,556 '
Average 1 to 5 4,62
Average 6 — g 2 311 3,66
Loss in blanching (direct mesurement) 9, e 1,23
Loss in blanching (from difference) . \ 4,62—3,66=0,96]931
Further loss in cooking of frozen cauliflowers.. .. .. .. .. .. 3,66—2,3121,35[~7

Total loss

Lossiinteooking WithioUt freezinig. i e ooiea wer ivarionios toe oo it s o
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