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Determination of L-asparagine Using A Garlic Tissue Electrode

Sung Jin Kim*, Gi Myou Kim, You Jin Bae, Eun Yup Lee, Moon Hye Hur and Moon Kyu Ahn
Department of Pharmacy, Kyungsung University, 110-1, Daeyundong, Namgu, Pusan 608-736, Korea

Abstract — Garlic tissue cells are employed for the conversion of L-asparagine into ammonia. An
ammonia gas electrode is used as a detector. The effect of pH, buffer solution, temperature and
life time of electrode to have used were investigated in order to optimize the electrode response.The
combination of L-asparaginase in garlic tissue cells and the gas electrode response linearly to L-
asparagine over the concentration range 1.0X107'~1.0X10"'M with a slope of 72.0 mV/decade
and is selective with respect to other L-amino acids.
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Fig. 1 —Reaction of enzyme in Alliin-selective electrode
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Table I— L-asparagine selectivity in amino acid by a
electrode with garlic tissue

Amino -y -y Amv Ay Amv
acid acid

Try 2594 250.1 93 Ile 2350 2218 132
Ala 2373 2458 —85 Ser 2258 2174 84
Phe 238.7 2480 —93 Lys 2255 2338 —83
Pro 2412 2469 —57 Val 2341 2230 11.1
Gly 2400 253.0—130 Leu 2243 2332 -89
Cys 2685 269.1 —06 Glu 2796 2806 —1.0
His 2417 2452 —35 Asp 2265 2345 —8.0
Thr 2385 2455 —7.0 Arg 2846 2650 196
Met 2396 2468 —7.2 Glu 4932 4782 150
Tyr 2312 2346 —34 Asn 2622 2063 559

V,: initial potential

V¢ final potential
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Fig. 3— Effect of metal ions on enzyme activity
Each value represents mean+ S.D.(n=4)

*, significantly different from None (p<0.05)

300 +
I//A\
200 4 ‘\\\
100 +
1]
5 4 3 2 1
—log(conc.)

Fig. 4—Calibration curve for L-asparagine using inner
parts of garlic tissue(lll) and outer parts of
garlic tissue (@) in 0.1 M phosphate buffer (pH
7.0); =723 mV/decade (r*=0.9473), @=
72.65 mV/decade (r*=0.9673).
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Table I1—-Compare garlic tissue electrode with sepa-
rated crude Alliinase electrode

Alliin standard soln.  Electrode 1  Electrode 2
50 w A55mV A31.7 mV
100 W A58 mV A31.1mV
500 w A70mV A48.4 mV
1000 W A10.0 mV A82.6 mV

Response time is 7~9 min. Added alliin solution is
10 mg/ml. The electrode 1 is a rare garlic tissue ele-
ctrode and electrode 2 is a separated crude enzyme
electrode being abundant in alliinase.
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Fig. 5— Compare garlic tissue electrode with separated
garlic tissue electrode on response
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Fig. 6 —Determination of life time of garlic tissue
electrode
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