B3O A A% OF 2 WO
FFLEET 21T B KO L RITOWT

it

MAE - WwE—T

Studies on Cooking of Vegetables (Part1)
Firming of Vegetables during Cooking

Michiko Fuchigami, Eiko Konishi, Ken'ichi Okamoto,
Kazuko Tkeda

Firming (the process by which the tissues of vegetables become unable
to be macerated by heating) of disks of various vegetables was brought
about by heating for 2 hours at 60°C. In contrast to the firming of most
vegetables, that of Japanese radishes and beets was found to be retarded
by calcium ion. When disks of Japanese radishes were heated above ca.
70°C, maceration of the disks occurred ; it predominated over firming.
Below ca. 70°C, maceration did not occurred ; it was masked behind firm-
ing. 1t is considered that firming prevents the excessive disintegration
of vegetabls during cooking. Only a small part of pectic polysaccharide
in the cell walls was found to take part in the firming of Japanese radi-
shes. The maceration of vegetables such as East Indian lotus was incom-
plete even after heating in 0.035M sodium oxalate, indicating that the
firmness of vegetables is given by not only pectic polysaccharide but also
other factors.
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Fig. 1. Dissolution of pectic polysaccaride of vegctable disks
on heating in 0, 035M Na-oxalate.
The ﬂlSk? (5g) we:f: extracted nine times with .Lililivf 1 Pt 3 i 5 5 7 3 9
0,035M Na-cxatate in a 100ml flask for I hr, at ca.g8°C. :
*Expressed as mg of pectic polysaccharide (anhydro- Extraction No,
galacturonic acid) solubilized in 0.035M Na-oxalate per Fig. 2. Maceration of vegetable disks on heating
g of disks, in 0.033M Na-oxalate.
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Table 2. Sclubilization of pectic polysaccharide and maceration
of Japanese radish disks at varying temperatures,

Temperature mg of pectic polysaccharide solubilizeﬁ in water or Pressure to break
of 0.035M Na-oxalate per g of disks the surface (g/mm?2)
the first = R
heating The first The first heating The heating in The first The first heating
heating for 30 min.and the 0.035M Na-ox- Total heating for 30 min, and the
for second heating for alate for 2 hr. for second heating for
30 min., 30 min.at ca,98°C**at ca.Q8°C¥** 30 min. 30 min, at ca, 98°C
50°C — — = — »510 75.2
60°C 2,74 3.38 2. 66 8.78 3510 134.8
07 3.29 3.57 2.92 9.78 510 104.6
75°C = — = — 341.5 50.2
80°C 3.37 3.99 2.63 9.99 291.4 26.0
90°C 3.64 4,16 2.52 10. 32 94.3 16.2
98°C 3.99 4,42 2.34 10.75 17.6 12.6

The middle part of a Japanese radish root were cut off widthwise, Cylinders of the xylem
10 mm in diameter were cut lengthwise with a cork borer and then sliced into disks 5 mm
thick. The disks (5g) were heated in 45 ml of water in a 100 ml flask.
+#  Expressed as mg of anhydrogalacturonic acid,

## The disks were heated for 30 min. at varying temperatures, and the temperatures were
raised to and maintained at ca, 98°C in a water bath for 30 min.

+x% The disks were heated for 30 min. at varying temperatures and for 30 min.at ca. 98°C,
filtered through sintered glass. The residue was heated in 0.035M Na-oxalate for 2 hr,
at ca. 98°C.

Table 3. Solubilization of pectic polysaccharide and maceration of
Japanese radish disks on heating for varying periods
at varying temperatures,

mg of pectic polysaccharide pressure to break the surface

Temperature  solubilized in water per g (g/mm?)
and time of of disks
preliminary
heating Preliminary Preliminary heating Preliminary Preliminary heat-
heating and heating heating ing and heating
at ca. 98°C at ca. 98°C
for 30 min, for 1 hr. for 30 min.for 1 hr,
60°C 30 min. 5:3b 5.94 6.53 299.9 59.1 21.5
80°C 30 min, 5.49 5.94 6.53 162.0 27.0 11.4
98°C 30 min. 6.19 6.33 6.94 14.6 8.7 7.4
60°C 1 hr. 6.03 6.28 1.28 274.1 108.0 65.7
80°C 1 hr, 6.28 6.53 Tolq 91.7 19.1 11.6
98°C 1 hr, 6.33 6.74 7.26 8.7 7.4 6.3
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Table 4. Effect of size of Japanese radish tissue on the
solubilization of pectic polysaccharide,

Prelimina- Heating for 30 min, Heatmg for 2 hr.
ry heating at ca. 98°C at ca. 98°C
for with without with without
30 min, prelimina- prelimina- prelimina- prelimina-
at 60°C ry heating ry heating ry heating ry heating
pH 6.51 6. 65 6.69 6.15 6.20
pectic poly-
saccharide 4.92 6.71 7.44 7.48 9.12
Whole solubilized®
disks
pressure to
break 510 38.5 4.8 8.5 1.8
the surface**
pH 6.49 6,37 6.69 6. 00 6.15
Quar-
tered Pectic poly-
disks*** saccharide 5.79 6.21 8.44 7.80 9.12
solubilized

* Expressed as mg of pectic polysaccharide solubilized in water per g of disks,
#k  g/mm?

##% The disks were cut crosswise into four equal pieces.
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