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Measurement of NH, activity in leaf cells of rice
using double-barreled NH, selective microelectrodes
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Abstract This paper reported the manufacture method working principle and operating method of double-barreled NH;
selective microelectrode. An apparent difference of NH; selective microelectrode from other microelectrodes such as H*
and NO3 microelectrode is the interference of K* . These microelectrodes showed a typical log linear response to NH;
from 0.01-100 mmol/L in the presence of 72 mmol/L. K* with a slope of 48 —58 mV. The detect limit was below
1073 mmol/L. The results showed that the microelectrode was more sensitive and selective to NH; and could be used on
the NH; measurement. Intracellular measurement of NH, activity in leaf cells of rice using the double-barreled NH4" se-
lective microelectrode showed that NH, activity fell into two main populations one was in the cytoplasm with the
NH,' concentrations of 2.58-9.37 mmol/L and the other one was in the vacuole with the NH," concentrations of 11.36—
25.20 mmol/L. Tissue NHy of rice leaf mainly comes from that of the vacuole. Tissue NH, concentrations of rice leaf
using a continuous-flow auto analyzer were 11.12 mmol/L. NH; selective microelectrode offered technical support for the
study of the assimilation and utilization of NH;" in rice.
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mmo/L NH; 7 —730 Table 1 The compositon of NH; sensor
mmol/L NH,f g
Chemical name Weigh
NH, Nonactin ammonium ionophore 0.010
4- Potassium tetrakis borate 0.001
NH, NH,
Hs H Dibutyl sebacate 0.089
1 1.2.2
NH, NH,
1.1
NH/ NOy
3 K
3% H202 30 rnin K+ 72 l/L K+
37 C mmo
72 mmol/L * 2
2 NH{
Table 2 Composition of solution used for calibration of NH; selective microelectrodes for 150 mL containers
NH; NH; activity — logl0 ayy; HEPES NH,Cl K,HPO,
mmol/L mmol/L 100 mmol/L 122 mmol/L 1 mol/L
100 1 7.5 mL 19.5 mL 1 mmol/L. NH,Cl 72 mmol/L K* pH 6.0
10 2 7.5 mL 15 mL 72 mmol/L K* pH 6.0
1 3 7.5 mL 1.5 mL 72 mmol/L K* pH 6.0
0.1 4 7.5 mL 0.15 mL 72 mmol/L K* pH 6.0
0.01 5 7.5 mL 0.015 mL 72 mmol/L. K* pH 6.0
P1 P2 K*
P3 NH{ Pl K K
P2 - logl0 Ay K*
NH/
P3
48 —58 P1 P2 P3
mV P3 < 1.0 10~ *mmol/L NH;
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Fig.1 Calibration curve of a NHj -selective microelectrode
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Fig.2 The construction of double barreled selective-microelectrode and sketch of measurement of ion activity in plant leaf cell
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Fig.3 Measurement of NH; activity in leaves of rice with double-barreled NH; microelectrode
2.5 mmol/L NH; 48 h 6 min A¥m = -92 mV
NH; A¥n= -102 mV E= Pl+P2x log EN P3 NH; 2.58 mmol/I. Membrane potential and
NH;" activity in the leaf cell of rice growing in 2.5mmol/L NH" for 48 h. The recording was maintained for 6 min with membrane potential A¥m = —92mV the

up figure NH,; membrane potential AUn = — 102mV the down figure . Activities of NH;" were 2.58 mmol/L according to E= P1 + P2x log anr ot P3
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2.2 NH; NH; K
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NH; 150~250 50~  mg/ke NH;
100 mg/kg 8 NH;
NHf NHf
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Table 4 NH; and K* concentrations in tissue of NO-
3
leaf and root of rice
NH, mg/kg K* mg/ kg
Tissue of rice NH, concentration K* concentration
Leaf 11.12+£0.60 0
Root 5.42+0.96 0.95+0.07
4 pH
Note Values are the mean of four replicates + SE
NH;
3.1
20 70 Walker * NH;
K* CI-
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