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ABSTRACT

My group isolated an edible ice nucleation-active bacterium, Xanthomonas campestris INXC-1,
and clarified that 4-hydroxy-3-nitrophenylacetic acid enhanced the activity. This paper reports
a possible mechanism involved in the activity enhancement and its application to freeze
texturing of SPI. Cultivation of the bacterial cells in the presence of the activity enhancer
resulted in enhancement of their ice-nucleation activity. Both the ice nucleation-active protein
and its mRNA were effectively expressed in the bacterial cells cultured in the presence of the
enhancer. This indicates that the enhancer stimulated the biosynthesis of the ice nucleation-
active protein at the transcription step. The active cells were killed by pressurization before use
for freeze texturing, SPI dispersion and its heat-induced gel began to freeze with a slight
degree of supercooling in the presence of the pressurized cells and formed ice crystals with a
dendrite structure. The frozen samples were dried before setting the resulting textures by
steaming if necessary, to form anisotropic textures. SPI showed a weak ice-nucleation activity
which gave a similar texture to the resulting product, when freezing was done at -10°C. Mouth-
feel of the textured SPI resembled that of some mushrooms. Soy Protein Research, Japan 1, 31-
35, 1998.
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Table 1. Effects of 4-hydroxy-3-nitrophenylacetic acid on the cell growth rate, ice-
nucleation activity and ice nucleation-active protein content of Xanthomonas

campestris INXC-1.

Ice-nucleation

4-Hydroxy-  Cultivation Absorbance Relative
3-nitrophenyl- time at 600 nm® activity® () ice nucleation-
acetic acid? (h) (X 10) T Tso Te  active protein?
Presence 20 0.02 <-15 -® - 1

40 0.28 -7.5 -84 -9.0 152

60 0.42 -35 -6.3 -7.0 2.04

80 0.59 -7.0 -7.1 -7.3 091
Absence 20 0.02 <15 - - 091

40 0.31 =77 -86 -8.7 117

60 047 -45 -7.0 -89 1.30

80 0.55 -74 =75 -7.5 0.65

2Cells were cultured in the presence

(1 ppm) or absence of 4-hydroxy-3-

nitrophenylacetic acid in yeast extract-peptone medium at 23°C.

bShowing cell growth rate.

¢Each culture was diluted by a 10°-fold volume of autoclaved water and then measured

for ice-nucleation activity.
4Determined by ELISA.
¢ Not measured because T was low.
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Fig. 1. Northern blot analysis with Xanthomonas
campestris INXC-1. RNA is from cells cultured for
60 h in the presence (lane A) or absence (lane B)

of the enhancer. An image analysis of the two
bands at 285 shows that 1.4 times more maX
mRNA was expressed in A than in B.
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Fig. 2. Freezing and melting thermograms . A, egg white
in the presence of the pressurized cells; B, SPI in
the absence of the cells; C, egg white in the absence
of the cells; D, egg white in the presence of the
cells; and E, SPI in the absence of the cells.
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Fig. 3. Scanning electron micrograms of freeze-textured SPI and
egg white in the presence and absence of pressurized
Xanthomonas campestris INXC-1 cells. Bar shows 1 mm.
The upper and lower pictures show texturized SPI and egg
white, respectively. A, from the dispersion in the presence
of the cells; B, from the dispersion in the absence of the
cells; C, from the heat-induced gel in the presence of the
cells; and D, from the heat-induced gel in the absence of

the cells.
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