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Studies on Cooking of Vegetables (Part 3)
Effect of Temperature and Time of Preheating on firming

of Vegetables
Michiko Fuchigami, Eiko Konishi

Effect of temperature and time of preheating on firming of vegetable tissues was in-
vestigated. In the case of preheating at 20°C, firming of vegetable tissues was not obse-
erved. In the range of 30°C to 70°C, the preheating promoted firming. At 60°C the high-
est degree of firming was noted with all of the vegetable tissues. Above 80°C the tissue
of vegetables was to some extent macerated during preheating. About half of pectic pol-
ysaccharides of Japanese radish was eluted from the tissues by preheating and heating.
There were no essential differences in the amounts of the pectic polysaccharides eluted
between firmed and unfirmed Japanese radish. Specific viscosity of the solution contain-
ing polysaccharides extracted with oxalic acid -Na-oxalate from the residues of vegeta-

bles after heating was found to be proportional w the degree of firming.
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Table 1. PH of the extracts from the disks of Japanese radish roots

Preheating Preheating temperature
time '
(hour) 20C 30°C  40C 50T 60T 70T 80T 90T 98T
0.5 - - - 6.13 6.36 6.71 633 645 6.42
Preheating 1 6.00 6.00 6.14 611 623 622 629 645 6.35
2 585 593 6.29 6.00 5.96 625 637 633 6.10
4 586 6.01 6.20 595 584 613 6.21 6.11 5.80
6 6.03 608 6.14 585 580 601 619 590 5.31
24 6.28 519 484 532 580 5.86 = = =
0.5 - - - 6.29 6.18 6.11 630 6.08 6.35
Heating 1 6.24 631 642 633 6.18 609 6.28 6.14 6.14
after 2 6.27 6.30 632 636 631 617 633 623 5.99
preheating 4 621 628 6.44 625 623 622 623 612 583
6 6.16 634 637 626 6.14 602 6.02 593 562
24 647 574 543 575 579 6.23 - - -

% The disks of Japanese radish roots were preheated and heated at 98°C for 30min.
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Fig. 1. Firmness of Japanese radish roots after heating at various temperatures. The disks (5g) of
Japanese radish roots were cut from the middle of vegetables and heated in 45 ml of water in a 100

ml flask. @ 20C, Q30C, (P40C, ®50C, @60C, [J70T, M0, 90T, 98T
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Fig. 2. Firmness of Japanese radish roots after preheating and heating. (98°C, 30min.)
Preheating temperature @20, O30T, (40T, @s50C, @soc, (J70C, W80T, (Moo, KI8T
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Table 2. PH of the extracts from the disks of sweet potato roots

Preheating Preheating temperature
time '
thour) 20C  30C 40C 50C 60C 70C 80C 90T 98T
0.5 - - - 6.01 6.17 6.18 6.19 6.15 596
Preheating 1. - - 598 6.06 6.33 6.07 6.16 6.12 5.94
2 - - 594 599 586 604 620 6.07
4 - - 591 5.93 6.09 595 6.09 6.08 -
6 6.24 6.03 581 5.55 563 588 6.04 591 -
24 582 570 564 5.09 521 5.67 - - -
48 5.65 4.76 - = = - = = -
0.5 - - - 596 6.15 6.10 6.15 6.17 594
Heatis 1 - - 590 6.08 611 6.19 6‘.31 6\.22 5.96
- 2 - - 6.10 6.12 619 621 631 6.30 {)Z’él
A 4 - - 6.27 6.25 6.26 633 6.32 6.25 5.53
6 6.20 618 631 6.16 599 640 648 6.33 5.44
24 634 6.29 6.02 546 5H.66 6.17 - - -
43 6.51 5.22 - - - - - - -

% The disks of sweet potato roots were preheated and heated at 98°C for 30 min..
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Fig. 3. Firmness of sweet potato roots after preheating and heating (98°C, 30min.)
Preheating temperature ®20°C, Q 30T, (P 40T, @50, @soc, (170, M 80C, [g9oC, KasT
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Table 3. PH of the extracts from the disks of potato tubesr

Preheating Preheating temperature
time : -
(hour) 20C  30°C  40C  50C  60C 70T  80C  90C T 98T
0.5 - - - 6.11 6,11 599 598 6.08 5.90
Preheating 1 - - 6.11 6.04 6.04 599 6.00 598 6.03
2 - - 6.10  6.00 599 5.95 595 591 -
4 - - - 6.00 598 6.03 590 6.01 589 -
6 596 6.18 6.20 6.03 599 594 - = -
24 590 445 540 580 595 591 - - -
48 579 7.00 - - - - - - &
0.5 - - - 6.00 6.08 6.11 6.09 6.19 6.03
Heating 1 - - 588 6.01 6.18 6.19 6.06 620 6.19
after 2 - - 599 6.29 6.25 6.31 6.21  6.20 5.87
preheating ¥ 4 - - 6.09 6.39 646 648 630 6.26 5.78
6 6.20 569 6.10 630 626 630 6.25 6.16 -
24 6.29 521 5289 638 632 6.36 - - -

48 5.69 7.91 - - - - - - -

#% The disks of potato tubers were preheated and heated at 98°C for 30 min..
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Fig. 4. Firmness of potato tubers after preheating and heating (98°C, 30min.)
Preheating temperature @ 20C, O30T, (B40C, @50C, @60, []70C, M80T, [d90C, K esT
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Fig. 5. Firmness of the disks of Japanese radish roots after preheating (60C) and heating, and amo-
unts of the pectic polysaccharides solubilized after these treatment and heating in oxalic acid-Na-oxal-

ate,

The disks (5g) were heated in 45 ml of water in a 100 ml flask for varying periods at 60"(:5,1 and
the temperatures were raised to and maintained at ca. 98°C in water bath for 30 min..h The residue
obtained by filtration through sinstered glass was heated in 0.035M oxalic acid-Na-oxalate (pH4.2) at
98°C for 3 hr. After filtration the residue was again heated under the same conditions.

a.[___ 1 mg of pectic polysaccharides solubilized after preheating

b.[2-] mg of pectic polysaccharides solubilized after heating at 98°C for 30 min. after preheating

c. E=3 mg of pectic polysaccharides solubilized in 0.035M oxalic acid-Na-oxalate from the disks of

Japanese radish roots and the residues

d. BERR mg of pectic polysaccharides solubilized in 0.035M oxalic acid-Na-oxalate from the residues

* Expressed as mg of pectic polysaccharides solubilized in water or oxalic acid-Na-oxalate per 5g of
disks

@ DBreaking strength after preheating

O Breaking strength after heating at 98°C for 30 min. after preheating
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Fig. 6. Specific viscosity of the solution containing polysaccharides extracted with water and oxalic
acid-Na-oxalate from the disks of Japanese radish roots and the residues.

The disks (5g) were heated in 45 ml of water in a 100 ml flask for varying periods at 60°C* and
the temperatures were raised to and maintained at ca. 98°C in water bath for 30 min?  The residue

obtained by filtration through sinstered glass was heated in 0.035M oxalic acid-Na-oxalate (pH 4.2)

at 98°C for 3 hr.% After filtration the residue was again heated under the same conditions.d
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