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TSR YR SRR MRMRNEE , BB RBATREEA 3% PVC—H L
Wb BiG 20s, U, BEBAHKAESRBHRMER PVC K 1min, £ZRTA
RERNR.
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R R BT %R 10 2mol /L K&, L 1h R, AAREZ AR EFETIE,
IRAL R BT R Fr AR 107 mol /L B P IRHLE,
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5858

—. HR AR R
DARERHFAFEREHERE, oNERRMAMAGHRENFE, SEEEIE
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Tab 1. Potentiometric response characteristics of the electrode

Site carrier and its

Linear range Detection limit Slope
Drug sensed concentration in
membrane(%) (mol/L) (mol/L) (mV/decade)
5 2,2x107'~5,0x 107 2.2x10"* §7.1
HTPP 3 107~ 107 7.9x10°" 57.3
1 107'~5.6x107* 1.8x10™ 54.5
0.5 107'~4.9%x 107" 2.0%x10™* 54.5
Phenobarbital
5 107'~7.9%x 107 2.5x10™* 56.6
HTOA 3 10-1'\-3.2X10-‘ 1.4x10—‘ 56.8
1 107*~-2,5x10™* 1.7x10°¢ 42.9
0.5 107t ~10"* 5.0x10™* 28.7
5 107*~10"* 2,0x10°* 52.1
HTPP 3 107*~7.1%x10°° 8.2x10"° 55.4
1 10*~~107¢ 4.5x10"° 50.7
0.5 10*~107* 5.0x107° 43.3
Phenytoin
5 107*~10"¢ 4.0x10°" 55.2
HTOA 3 107 ~107 3.2x107° 57.7
1 107*~10"¢ 5.0x10°° 55.6
0.5 107:~10* 4.9x10°" 28.6
5 107'~107* 7.9x10°° 57.1
HTPP 3 107'~5.0%x10* 1.4%x107* 63.3
1 107'~5.0x 10" 1.0x10° 45.7
0.5 107'~6.3%107¢ 1.4%x107* 44.4
Amabarbital
5 107'~2.0x 10" 7.9x10°° 64.1
HTOA 3 107'~3.2%x10°* 8.7x107° 58.8
1 107!~ 107 3.0x10™° 51.0
0.5 \ 107'~107 5.0x10™* 47.9
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Continued
Site carrier and its Linear range Detection limit Slope
Drug sensed concentration in
membrane(%) (mol/L) (mol/L) (mV/decade)
107°~1.3x10"* 1.0x10°° 62.5
HTPP 3 107°~7.9%x10°° 4.6x10°* 57.1
1 107*~5.0%x 10" 3.8x10°° 60.0
0.5 107%~10"* 2.4x10°° 57.1
Ethacrynic acid
5 107*~-3.6x107" 2.5x10°° 56.2
HTOA 3 107°~4.0%x 107" 1.5x10°° 55.6
1 10°~1.6%x10° 1.3x10°° 55.6
0.5 107*~2.5%x107"° 1.9%10°° 62.5
5 107*~4,0x 107" 1.8x10°° 61.5
HTPP 3 107*~-3.2x10°° 1.6x107" 57.7
1 107*~-3.2x107" 2.0x107° 53.6
0.5 107t~3.2%x 107" 1,0x107° 45.5
Thiopental
5 1073~2.5%107° 2.0x107° 56.5
HTOA 3 107%~5.0%x 107" 3.2x107° 58.4
1 107~ 4.0x 10" 2.8x10°* 55.8
0.5 107*~6.3%x 107" 4.8x10°° 47.6
5 107*~6.3x10°° 3.5x107° 61.5
HTPP 3 107~ 107 4.5%10°° 54,1
1 107'~107* 2.5x107° 54.3
0.5 107I~107* 4.6x10°° 51.7
Salicylic acid '
5 107'~6.3x10°* 2.5x107° 54.1
- - -5
HTOA 3 10 2“'10 ¢ 7.1x10 48.4
107*~107¢ 5.0x10°° 43.5
0.5 107t~107* 7.9%x10°° 31.6

Dibutylphthalate used as solvent mediator

0.5% f11.0 ¢ Bt, Huifxditsbzyipm oLt By, MREPEME Nernst [, HAER
Mo dEHBBTE, AERH 3% MBRESENE, BAERPEEEEELH, HTOA &
HTPP 5wy B4 vt .
=. pH—E @&

#£0.05mol/L NaCl b, BEe42HimkEEA 10°mol/L, K& HCI & NaOH i#
Yk pH {E, WAL RRH pH—E ghkmA 1,

HHEBEEN pHIEHE,: HREBELZ8.5~10.5; FXEHZ 8.2~10.5; ¥Z¥X 9.5~
10.8; 7k#5Hk 5~12; FIIRER 8.5~10.5; W Z 9~10.5,
=. BrEENRN

M ERENBSERBRNEREREFITE 2, £—BELENLE 7+, ANO; &K
FHTHRER, NEHHAMBH KT R, SFHGHx4aRNTRGBA, EEBRLN
YRS, BRESZRBRORTREDHRI, HERBRYRE, WERS Uk #8 45—
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Tab 2. Potentiometric selectivity coefficient of the electrode (K}

Primary ion
Interferent T
Phenobarbital] Amobarbital Phenytoin Thiopental Eth::irdymc Salicylate
cr- 6.4x10™° 2.9%107* 1.0x107? 5.1x10° 2.6x10°* 5.2x10°*
CO,*- 5.5x10™* 2.4%x107* 2.8x10™ 2.9x107° 2.1%x107* 4.3x10°°
o R 4.9%10°* 2.3%x107* 7.3%x10°° 7.8x10°° 4.2%107* 4.8x10°°
NO,~ 1.1 0.73 0.43 1.1x107? 9.8x10* 1.9%107*
C,0.*" 1.5x17? 7.8x107* 1.5x 107 8.2x10™° | 1.4x107° 1.2x10°°
S,04* 2.7x1°* 1.4x107° 4.4%x107* 1.8x10°° 3.8x107* 2.5%x107°
Ac” 6.4x1°¢ 1.1x107? 1.8x107° 6.7%107° 4.5%x107* 1.7x10°*
B,O,*" 9.4x17* 3.5x10* 2,7x107* 3.0%107° 1.3x1072 4.5%107°
Benzoate 6.8x17* 0.16 4.4x107* 1.1x107° 2.8x107* 2.2x107°
Phenobarbital 1.0 0.32 6.9x10° 0.37 3.0x107*
Amobarbital 1.8 0.37 1.0x10* 0.54 3.3x107?
Phenytoin 6.5 0.36 2.0%107? 2.3 7.0x107*
Thiopental 3.5x107* 52 31 7.6 3.6
Ethacrynic acid 1.4x10% 28 15 0.23 1.3
Salicylic acid 45 12 6.8 7.1x107% 5.7x 107
m. sEnREME0REYE
%0 /"‘\\ KR AN YERPIELE, REE
6 . . s ~
20 ARBERE R BAE, SiNehEE
. HRBRABHR YW, HRFITHS,
0 3 a3,
" P ~ FEHEHIE (30°C) &M, Hhks M ET
201 1072 5% 1073 mol/L Fr A FES IR 41,
% -0 SMAFEHHMREREN, AUEEBRSAE
B ol \_ . i 2mV,
5o \ H. WEES
50 o B SRR, RO RMEE,
#7073 REaY We B e Al — S T 30 s, AApERIRE AT 1074
-1 F:\ mol /LI BB 10 Bk, We B 1075 /L1
o 1 WIBZR FIE K, KRR EMREIRT 107 mol/L
BT — MR R E 1 min Lk, 78 10°mol/L #&
tre T e B, WALIETE 45 s RS, FURBERER
pC F 10-%mol/L BimiRREIETF 30s, W E K

T e . o s e, 0romol/LH, MR Lmio BLE,
acid; 5. Ethacry;xic .acid; 6. Th’iop;ntal. A. BRNEERRSY
HRBENRA AL HIELR R BRE EH
W, BoKBREEY 580 kQ 5, HERRHE 4KQLIT.
BRZECHEER (HTOA gifedy) A 1072mol/L B % KK —0.1mol/L KC1#
W, LAAg/AgCl LR fE S L iR, KB A1t fExt iR, 76 PAR 368-2 RIFM IR L L,

F£0.02~2.261Hz(Fourier 38 #1) §.2.52~100 kHz (B AR TR B iRk By S B i3 *, B9

* FAEFMEAERRLRL.
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Tab 3. Reiteration of potential (n=5)

Concentration (mol/L)

Drug 107" i 107 107* 10~

Standard errors (mV)

Phenobarbital 0.5 0.5 0.6 1.0
Amobarbital 0.7 1.0 1.5 0.5
Phenytoin 0.7 0.7 0.7

Thiopental 0 0.6 0

Ethacrynic acid 0.5 1.1 0.5

Salieylic acid 1.1 0.6 0.5 0

EHVHEERLE 22, AENRLSEHLZERELEHRR SRNE 20, ZXRHRARKKR
HEHERELR, SREEEGE BR Warburg B CHEH TR, BRS5HNE
FREEMHBELCIBEDARTEHRBIE. BRARABERZMLUFRHARTHESR
i BB T 15 S AP (blocking) Bl &, R HTPP(E 2¢) RO T Ep it (B 2 ) EE T
R BRI B BRI EAE B R

ax10-?

5 7.0

A 9 "’.‘nf " 4 3
4,0 ax1o™> 3.6 . 0 ~xlo”

Fig 2. Nyquist plot of AC impedance. a. HTOA-I electrode not activated; b. HTOA-I
electrode activated with phenobarbital; ¢. HTPP-I electrode activated with
phenobarbital; ¢’. Tetrabutylammonivm iodide electrode activated with phenobarbital
(Phenobarbital solution, Ag/AgCl reference electrode, Pt conterelectrode).

+. BF Bt

BARE R EER% PVC Eak, URRELZELEHTIR, &7 RE 3. H
BT 40, #Hbkrh RBEEE MR, MRS EE R, RN TR, #13R b8 Nernst
i, MH{ESTFEMEDKN, n HTPP fn HTOA, H#EREXEEZER.
N. BHHHERER

FRBRERBRERBEHARNE LAY HEIREGER 1), ZERABHE.
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Fig 3, Response curve for different site carriers. 1, Tetrabutylammonium iodide; 2., Butyltri-
phenylphosphonium iodide; 3. Ethyltriphenylphosphonium iodide; 4. Hexadecyltrimethylam-
monium bromide; 5. Hexadecyltriphenylphosphonium iodide; 6, Hexadecyltrioctylammonium
iodide; 7, Hexadecyltributylammoninm jodide,
Tab 4. Recoveries of drug assay
Content Average cv Content Average cv
'3 2
Drug (10*pg/ml) recovery(n =10) Drug (10*pg/ml) recovery(n =10)
Added Found (%) (%) Added Found (%) (%)
4.96 4.98 0.549 0.538
6.84 6.91 0.721 0.746
8.62 8.82 0.908 0.951
10.6 10.7 1.14 1.15
Phenobarbital | 12.5  12.6 98.5  [0.86] Phenytoin 131 1.3 98.1 1.8
14.3 14.4 1,51 1.55
16.0 16.3 1.73 1.75
18.0 18.6 1.90 1.94_
19.3 19.7 2.08 2.13
21,2 21.4 2,28 2,31
4.84 4.87 0.529 0.518
6.58 6.75 0.727 0.718
8.22 8.61 0.917 0.917
10.1 10.5 1.10 1.11
Amobarbital | 122 12.3 98.0 1.4) Thiopentat | 132 1.31 100.1 |10
14,0 4.1 1.49 1.50
15.7 15.8 1.67 1.68
17.2 17.5 1.87 1.87
18.7 19.2 2,05 2,05
20.7 209 2.20 2.28

B ]
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Continued
Content Average cv Co‘ntent Average cv
2
Durg (10°pg/ml) recovery(n=10) Durg (10*g/ml) recovery(n==10)
Added Found (%) (%) Added Found (%) (%)
0.620 0.637 3.21 3.16
0.875 0.884 4.24 4.38
1.10 1,13 5.59 5.59
1.36 1.37 6.58 6.78
Ethacrynic | 163 1.1 99.3 1.4] Salicylate 7.89 7.9 98.1 1.9
acid 1.87 1.84 9.05 9,26
2.05 2.07 10,2 10.3
2.30 2.30 10.9 11.4
2.52 2.52 12.2 12.6
2.70 2.74 13.1 13.6
£ ¥ X R
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GENERAL-PURPOSE PVC MEMBRANE ELECTRODE FOR
SOME ORGANIC DRUGS WITH INNER GRAPHITE CON-
TACT

SHEN Guo-Li, SHI Xiao-Yun and YU Ru-Qin

(Hunan University, Changsha)

ABSTRACT A general-purpose PVC membrane electrode with inner graphite
contact has been proposed for analysis of some organic drugs. The PVC membrane
was prepared from hexadecyltrioctylammonium iodide with dibutylphthalate as the
solvent mediator. The electrode can be activated by conditioning with the solution
of the corresponding drug to be determined. The potentiometric response charac-
teristics of the electrode with respect to thiopental, phenobarbital, amobarbital, pheny-
toin, ethacrynic acid and salicylate were studied and the optimum pH and con-
centration range of the electrode for different organic drugs were found. The
potentiometric determination of the aforementioned drugs gave satisfactory reco-
very.

Key words General-purpose electrode; Phenobarbital; Thiopental; Amobarbital;
Phenytoin; Ethacrynic acid; Salicylic acid





