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Fig. 1 SEM images of bare electrode(A, C) and poly erioch-
rome black T modified electrode (B, D) A, B: Mag =
50.00 k x; C, D: Mag = 100.00 k x
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Fig. 2 Electrochemical impedance spectra (EIS)of bare
electrode (a) and poly eriochrome black T modified

electrode(b, c): b. 20 cycles, c. 30 cycles
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Fig. 3 CV curves of the bare electrode (a,c) and poly erio-

chrome black T modified electrode (b,d) in PBS (pH
7. 0) without (a,b) and with (c,d) terbutaline sulfate

solution (scan rate:100 mV -s™)

i i///k\ﬂ

yl T

%.4 ‘ 0i6 ‘ 0!8 liO 1f2 1i4 I 1.6
Concentration of eriochrome black T (mmol-L'l)

P 4 AN [ #5628 T VR B8 X 0 R UL AR S . R 25 0 . P AT
FE =R B FRAER 22 (n = 3)

Fig. 4 Influence of different concentrations of eriochrome

black T on peak current. Error bars were the stan-

dard deviation of the three replicate determinations
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Fig. 5 CV curves for different cycles of electropolymeriza-
tion electrode. a. 0 cycle; b. 10 cycles; c. 20 cycles;

d. 30 cycles (scan rate: 100 mV -s™)
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Fig. 6 Cyclic voltammograms of terbutaline sulfate at poly

eriochrome black T modified electrode with various

pH values in PBS (a—h): 4.0, 5.0, 6.0, 7.0, 7.4, 8.0,

9.0, 10.0 Scan rate: 100mV -s”. The inset shows the

linear response in the oxidation peak potential-pH
(Ew-pH) plot



%7 6 ]

RIHE T 0 I R A Al MR SR 5% 8 T 4 v A b % W A~ A R B G 2 621 -

L VWP HT B, B R SR A ] RE TR AL
-SOH , fii & 1 Xt [BH* - SOy A4 ¥ B B AR | #7014 55
FEE ) 25 R T AR, el R P B P fee AR VE T #5F pHL
H R R, 23 (o R A A1 At AR 55 P A BT 5 1 T B
BCPE B B (BIVRR A Al bR ) | 25080555 25 0 A B 55 T Y
AT, W 6(HhZk hy s, EAL AR | Hoi
N7 FEL i Y b AT
244 FAHEE

K 7 7R 0.45 wmol - L B IR 5 A1 At bk 48 1k
HLIE Lo 7€ 40 ~ 200 mV-s™ FHEE BN 53 0 2
RIMEMLR, KMEFBER LL,=00113 v +
0.1211,r=0.9916. i W] 2 5% B T 48 i i B %) ik 2
R A B 8 4R Ak SN R A2 2 T I B AR R B
1o 23 5 S 70 L Y R R O L TR, iR
SE 100 mV - A LAY .
25 ZMHXR KWNREEBREREERE

&l 8 &5 AN ] Vi B i IR R A1 At AR 1 PBS (pH
=70) VR T B R A0 22 7 ik b AR 22 il
2, NI LU H B R A A AR S A 4 FL T (1, A
e (€, umol - L)1 0.12 ~2.0 pmol - L' 75 Bl P &2
RAFIAMCR AT RN 1, = 6.5639C-0.0680,
r=0.9991, Ki M FR N 1.5 x 10° mol - L, fift e 1T i% 2}
Y AE R B PR TG Y 1 A o ) )R, (A
REEIH B,

0.0 0.2 0!4 0.I6 0!8 1.0 1.2
E/V(vs.Ag/AgCl)

P 7 AN 1] 49 380 i B e A U AR 46 A v A b 1) 0 PR AR
£

Fig. 7 Cyclic voltammograms of terbutaline sulfate at poly

eriochrome black T modified electrode with differ-

ent scan rates (a—o0): a.40;b.60;c.80;d.100;e.120;

£.140;g.160 ; h.180; i.200 mV -s™. The inset shows

the linear response in the oxidation peak current scan

rate (/,-v) plot
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Fig. 8 Differential pulse voltammograms of various concen-
trations of terbutaline sulfate at poly eriochrome
black T modified electrode in PBS of pH 7.0. The in-
set shows the linear response in the oxidation peak
current-concentration (/,-C) plot
a.0.12; b. 0.24; c. 0.36; d.0.45; ¢.0.50; . 0.80; g.1.1;
h.1.4;i.2.0 pmol - L
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Tab.1 Sample analysis results

DPV method (%) HPLC method (%)
Lot No.

Content RSD Content RSD
1410064 100.5 1.2 99.7 0.9
1411127 99.8 1.4 100.3 1.2
1504013 100.7 1.5 100.2 1.4




£622- R - - 2016 4
i 22 /N T 5%, W7 1% 07 B BAT B I i PR [5] Chen X L(WRAL *%),Yang J(#5 1), Xu S J(FR il ), et al.
2.7 1-$ B ﬁ ;Fﬁ. 1@ I'KZ g Determinat%on O.f terbutaline sulfate based. on tl?e enhaTnce-

NUFERARI, DL DPV M RRAF A Lk fr T Shemumnesses of s moparils B By
N . potassium ferricyanide chemiluminescence system[J].Chin

i, Jf 5 HPLC &I LG, 25 R DL 1.45 R R UIW

’ ’ J Anal Chem(43-#1f£.2%), 2009, 37(11): 1662-1666.
N E== = /7y

By A AR LA, [6] Shi A X(# % k), Li K X (% fik),Cao G Y(# [ i), et
TEFE it F R 2333 A 0.8 pmol - L 1 B B2 al. Determination of bambuterol and terbutaline in human
AT fPRAR HE T W, $ B DPV PRI T LR plasma by high performance capillary zone electrophoresis

] i 95 Bl A 97.9% ~104.6% , F 27 [ it & Ny [J]. Chin J Pharm Anal (2544 7 % 35), 2001, 21(4): 290-
101.5%,RSD=2.8%(n=11). 293.

3 &£ [7] Deng G H(RE )t #),Chen S Y (F5 # 4%),Gao J(i5 #f), et al.
=A
- . . Separation and determination of clenbuterol hydrochlo-
ARSCHESE T 2R R R T 8 i v B 0 7 A 1R . . .

. i ‘ . B B T {5 ride, terbutaline and salbutamol by capillary electrophore-
i b AR Y F AL S I BT T IR , RBET iy sis with electrochemical detection[J].Chin J Anal Lab(43
T i T2 AR A At bR B S5 %) AR AR T, AT AR Pk %), 2012, 31(2): 25-27.

REARG LA H A7, B s W i 2 5 5, 5 8 4 Y 2 B [8] Zhang Y Q (5K % 2£). Electro activity of the terbutaline on
AN A B CeO, 4N K i 10 25 Bl 94 K B ORI the multi-wall carbon nanotubes modified electrode[J]. J
(1012 fis i R A% T 5 7 T 5 A bR 1) 7 A EE L AL Wuhu Vocational Institute of Tech(J& 5 Bl £ A 2 b 2
WEPERS AT S 0 K O LIk 4 ), 2007, 9C:37

[9] WeiY (), LuHY (XIZL3),LiM G (2 &), etal.

fif PR RRRE P A B A AT A B TR R A At AR
Fi8g Jor 4 T 1 24 0 7k B ) i AR — o 1 S

£ %Z X @k (References):

[1] Liu C(XI45), Feng X G(4#1 &), Zhang H(5K %%). Curative
effect of budesonide combined with terbutaline atomiza-
tion-inhalation in the treatment of acute asthmatic attack in
children and its impaction on pulmonary function[J]. Chin
J Modern Med(H [E 2§ fR £ 24), 2013, 20(30): 78-79.

[2] Zhou Z W (J&] 2. 1) . Therapeutic observation of atomiza-
tion on the treatment of chronic obstructive pulmonary
disease on acute exacerbation with budesonide and terbu-
taline[J]. Pract J of Cardiac Cereb Pneum Vasc Dis( 5%
SO i AL A8 9 4% 3R, 2014, 22(11): 65-66.

[3] Lin P(#k#), Deng Y (¥ #%). Clinical study of atomization
on the treatment of chronic obstructive pulmonary disease
on acute exacerbation with budesonide and terbutaline[J].
Chin J Prac Med(H [F 55 H £ 24), 2014, 9(4): 164-165.

[4] Yan X P(j%/INF), Fang Y G(J5 bi ), Li C P(ZE % F), et
al. HPLC determination content of terbutaline sulfate
tablets[J]. Chin J Pharm Anal (24 ¥4 #r 4% &), 2010, 30
(2): 217-219.

Electrocatalytic determination of terbutaline using a mul-
ti-wall carbon nanotubes coated ceria nanoparticles modi-
fied electrode[J].Chin J Anal Lab(4 Ml % %),2008,27(5):
1-4.

[10] Luo S X(¥ 15 &2), Wu Y H({LL i #%),Yang H(}% 45), et al.
Electrochemical behavior of terbutaline sulfate at
graphene modified glassy carbon electrode and its appli-
cation analysis[J].Surface Tech(F& Ifi £ R), 2013, 42(3):
112-115.

[11] Li Y M, Ye Z, Zhou J, et al. A new voltammetric sensor

based on poly(L-arginine)/graphene-Nafion composite film

modified electrode for sensitive determination of Terbu-

taline sulfate[J]. J Electroanal Chem, 2012, 687(22): 51-

57.

[12] Yao H, Sun Y Y, Lin X H, et al. Electrochemical charac-
terization of poly (eriochrome black T) modified glassy
carbon electrode and its application to simultaneous de-
termination of dopamine, ascorbic acid and uric acid[J].
Electrochimica Acta, 2007, 52(20): 6165-6171.

[13] The United States pharmacopeial convention. United States
pharmacopeia and national formulary (USP35-NF30 )
[M]. Washington DC: Board of Trustees, 2012: 4795.



%7 6 ] RIHE T 0 I R A Al MR SR 5% 8 T 4 v A b % W A~ A R B G 2 £623 .

Electrochemical Behaviors and Determinations of
Terbutaline Sulfate at Poly Eriochrome Black T Modified Electrode

ZHENG Yan-jie'?, YAO Hong"?, WENG Shao-huang'?, PENG Hua-ping'?,
GONG Shi-wen', HUANG Li', DAI Qiang', LIN Xin-hua'*
(1. Department of Pharmaceutical Analysis of Fujian Medical University , Fuzhou 350108, China;
2. The Higher Educational Eey Laboratory for Nano Biomedical Technology of Fujian Province,
Fujian Medical University, Fuzhou 350108, China)

Abstract: The poly eriochrome black T modified electrode was prepared by electropolymerization. This modified electrode was
characterized by scanning electron microscopy(SEM), electrochemical impedance spectroscopy(EIS) and cyclic voltammetry (CV).
The electrochemical behaviors of terbutaline sulfate were studied by CV, while the recoveries were measured by differential pulse
voltammetry (DPV). The modified electrode shows excellent electrocatalytic characteristics for terbutaline sulfate. In pH 7.0 phos-
phate buffer solution, the oxidation peak currents obtained by DPV were linear to the terbutaline sulfate concentrations over the
range of 1.2 x 107~2.0 x 10° mol - L. The detection limit was estimated to be 1.5 x 10® mol -L" and the average recovery was
97.9%~104.6%. The relative standard deviation (RSD) was 2.8% for 8 x 107 mol-L" terbutaline sulfate (n=11). This method
is simple, sensitive, and accurate with good repeatability, and can be used for the determination of terbutaline sulfate and the corre-

sponding tablets.
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