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Intracellular pH and Inorganic Phosphate Concentration as Measured with
"P-NMR Spectroscopy in Growing Pollen of Camellia japonica
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The intracellular pH and inorganic phosphate (Pi) concentration of Camellia

japonica pollen growing on various sugar media were studied by “P-nuclear mag-

netic resonance (*P-NMR) spectroscopy.

In all cases, the cytoplasmic pH of the

growing pollen was in the vicinity of neutral pH, and Pi concentrations were in the

range of 5 to 17 mM, although there was a tendency for the pollen growing on

media containing maltose to have higher concentrations of Pi.

Key words : Camellia japonica, Inorganic phosphate, Intracellular pH, *P-NMR

spectroscopy, Pollen growth.
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1. "P-NMR spectra of Camellia Japonica
pollen grains.
Intact pollen grains (A) and pollen
grains washed with acetone (B and C)
were examined using NMR spectro-
scopy. Pollen grains washed with ace-
tone were either used immediately
after being suspended in acetate buffer
(pH3.8) (B), or incubated in HEPES
buffer (pH7.0) for 30 min (C). Chemi-
cal shift is given in ppm from 85%
orthophoshate.
a: hexamethylphosphoramide, an ex-
ternal reference; b: sugar phosphate; c:
inorganic phosphate; d: phosphodi-

ester compound.
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"P-NMR spectra of intact growing
pollen and pollen extract of Camellia
Japonica.

(A) Pollen grains were incubated on
fructose-agar medium for 6 hr at25°C.
The growing pollen collected was
loaded into a NMR sample tube and
immediatetely analyzed.

(B) Pollen extract was prepared from
pollen grown on a sugar-free medium
for 6 hr. a:

amide, an external reference; b: sugar

hexamethylphosphor-

phosphate; c: inorganic phosphate; d:

phosphodiester compound.
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Table 1. Levels of inorganic phosphate in Camellia japonica pollen growing on various sugar media

Estimated concentration of Pi (mM)

Methods -
Medium
Sugar-free  Maltose  Sucrose Sucrose  Glucose Glucose Fructose Fructose
+Maltose +Maltose +Maltose

"P—NMR 6.9 15.7 4.8 8.0 1159 14.5 6.1 16.3

(3.00 .m0 4.0 (4.0) (3.6) (1.0 (3.0) (1.0)
Colorimetry 26.1 38.4 23.2 30.9

(2.5) a1.m (4.0) (4.0)

Pollen grains were incubated on agar media containing 0.1M sucrose, 0.1M glucose, 0.1M fructose or
10mM maltose for 6 hr at 25°C. Growing pollen was collected and loaded into a NMR sample tube, and
phosphorus in the growing pollen was analyzed by “P-NMR spectroscopy. Otherwise the growing pol-
len collected was extracted with chilled percloric acid, and Pi contents were measured by colorimetry
according to Fiske-Subbarow’s method. Intracellular Pi concentrations were estimated by calcula-
(2)

tions based on the assumptions described in the previous report Figures in parentheses indicate

pollen tube length (mm).
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Table 2. Measurement of pH in growing pollen of Camellia japonica with "P-NMR spectroscopy

Medium
Sugar-free  Maltose  Sucrose Sucrose Glucose Glucose Fructose Fructose
+Maltose +Maltose +Maltose
Chemical shift  1.476 1.410 1.348 1.715 1.233 1.473 1.142 1.323
of Pi (ppm)  =£0.243 +0.311 +0.202
pH 6.90 6.82 6.72 6.52 6.90 6.36 6.66

Pollen grains were incubated on the agar media containing various sugars and the chemical shifts of

P1i of the growing pollen collected were measured using “P-NMR spectroscopy (see Table 1).

Intracellular pH was determined from the NMR spectra by utilizing the calibration curve of the rela-

tionship between the chemical shift of Pi and the titration pH (Fig. 3).
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