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ABSTRACT. The bio-electrode for L-asparagine, excellent in the reproducibility of responsi-
bility, has been constructed by immobilizing the bacterium Proteus mirabilis on an ammonia gas-
sensor. This electrode was investigated for the effects of pH, temperature, buffer solution, bacte-
rial amounts and interferences, and stability with the lapse of time. The response of the bacterial
electrode was linear in the range of 9.0X1075~1.0X 1072M L-asparagine with a slope of 58.9mV/
decade in pH7.8, 0.05M phosphate buffer solution at 30°C. The bacterial amounts used for this
electrode was 3 mg and response time was 7~ 9min. Therefore, this assembly can be used for
the determination of L-asparagine.
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Fig.1. The assembled bacterial electrode for L-as-
paragine; (a) inner body; (b) refereace element; {c)
outer body of the sensor to which the gas-permeable
and dialysis membrane are fixed with a bottom cap;
(d) internal filling solution; (e¢) gas-permeable mem-
brane; {f) bacterial layer; (g) dialysis membrane.
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Fig.2. The effects of pH on the bacterial electrode
for L-asparagine in 0.05M phosphate-buffer solution
at 30°C:7.0(@): 7.2(x); 7.4(O): 7.6(A): 7.8
(Q); 8.0(HD).
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Fig.3. The effects of temperature on the bacterial
electrode for L-asparagine in pH 7.8, 0.05M phos-

phate buffer solution : 25(H); 28(A); 30(Q); 32
(@; 35°CO).
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Fig. 4. The effects of buffer solutions on the bacte-
rial electrode for L-asparagine at pH 7.8, 30°C: 0.2
M phosphate(@}; 0. IM phosPhate([1); 0.05M phos-
phate((); 0.1M Tris-HCI{M) .
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Fig.5. The effects of bacterial amounts on the bac-
terial electrode for L-asparagine in pH 7.8, 0.05M
phosphate buffer solution at 30°C; 1(l); 2(0): 3
(CD); 5(@); 10mgA).

e &, wwlelols) Fo] &S NH; 7)
A9 FALse 2F GekAA g Zold, 2
Yol By ukst 2ol 1~5mge el otE
323 & W 55.6~58.9mV /decade 2 ¥ &8
247877 2& YeEp Q) 2t 10mg & e 2
o}& LR L 7 folE 2278017 31.7mV/
decade 2 4935 24 #HlAT. =¥, FHA
B9 AxsdAe Wi gl ey 2¥52%
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YA Y%, Tablel-> pHZL 7.8 0.
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ko] L-asparagine 8| Zhgo| @A I¥E
2437 95to] L-asparagine 3} & £%9
olel AES Al BYA, ImVE S
Aolc}, = AF#=E ¥ L-arginine 3 DL-ala-
nine 2 YA SA =2 FAL39, L-proline, L-
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Table 1. The effects of amino acids on the bacterial
electrode for L-asparagine

Amino acids* Ra;%;!se AdmV
DL-phenylalanine —48.0 0
L-proline —-52,2 —4.2
L-lysine —48.0 0
L-leucine —49.1 -1.1
L-arginine —63.5 —15.5
DL-alanine —56.3 —-8.3
L-histidine —48.0 0
DL-methionine —49.2 —~1.2
none’ —48.0 ¢

# add 1.0x10"3M amino acids to 1.0X10-3M L-
asparagine, * pure 1.0X10-*M L-asparagine.

Tabie 2. The effects of inorganic salts on the bac-
terial electrode for L-asparagine

Response

Inorganic salts® mV) ImV
CuCl, —48.0 +4.0
MnCl, —48.9 +3.1
FeClg —46, 3 +5.7
Na,C,0, —49.2 +2.8
NaAc - 3H,0 —45.8 +6.2
NaSO, —47.9 +4.1
MgCl, —48.2 +3.8
none? —52.0 0

¢ add 1.0X10"3M inorganic salts to 1.0x10"2M
L-asparagine. ® pure 1.0x10-2M L-asparagine.

gkok, 22y NH; AAZE AFE ol 8% &
wtgfol F3BM wd 2 Wi A= 4
= gobA g WEtel dl2y ARl F
< AFele,

227|852 3. L-asparagineof i & %
Hok AF9 ZAF Frded A% 4%E
Table2 o] Vet led, 1.0Xx107°M L-asparag-
ine §o4o 2L ¥ 29 FIAEE A4 A
AXE A A= A FAEES AE
AAEA 2 L3,

F 0} ok A, L-asparagine uHd) 2] oF 3 F-9]
AZE} Aol g tFAH L gotrs] A3k
159 3 4°CH YAzl B ZEE
£ A3 Fig.6d =895 2 A%, 1~
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Fig.6. Stability of the bacterial electrode for 1.-as-

parag gine: 1st(0); 3rd(M); 5th(A): 10th(@®);
15th day(J).
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