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Comparison of characteristics of microsecond-pulse glow discharge and direct current glow discharge as ion sources
for time-of-flight mass spectrometry, Su Yongruan, Yang Pengyuan, Zhou Zhen, Li Fumin, Wang Xiaoru , Huang
Benli (Department of Chemistry, Laboratory of Analytical Science, Xiamen University, Xiamen, 361005)

The characteristics of microsecond-pulse glow discharge (ps-pulse CD) and direct current glow discharge (de-GD) as
jon sources of time-of-flight mass spectrometry (TOFMS) are compared. The voltage-current characteristics of two dis-
charge modes and the effects of discharge parameters of dc-GD on the intensity of mass signals are discussed. The mass
spectra obtained with de-GD and ps-pulse GD are given. Experimental results show that ps-pulse GD is more suitable for
TOFMS than de-Gd and has promising future in the fields of direct solid analysis and surface depth analysis.

B JH) 2 B BE 2 BT AR % e AR B BE

oM

(HNK#EAZER, BT, 361005)

BRIl A H ERRE

(BIMTKEFFFR S, BT, 361005)

W OE UBAY¥RAREABER IRGTHENSEARBEANNRRE BB, NAR_E
I, BIZ A ARERE (HBAb) HMXBEFHE, HREZAR. MEZFREAHK
(HBsAg) 9458t 18] {X 7% Smin, AN EW pH % 8.0, BRAZHNE 0.125~0.32pg/mL HBsAg,
ARH BB EHIFERER 3.31%, AARFMERBAEEYE. ICTURFEFUL, R—H
BERMER 15 KU L, BERKQN 60 il eSS, FUMKAERMBME (ELISA) SRAXE,
B iR ME S BURE R 86.1%, FRHN 100%,

X@E ZFERENERE fFER EEE

MATERSNEMEHEERABEEL BEHRE (HBsAg) Mk (HBsAb) HH#r X

AR, B4k YIS 3B S AR L
BRI G e AR 4k 2 B AR
ERBRZHERD . REzaRY BEZE
RIS A Y 3E MR K B R R B4
SEBL, SEERHETEES, BURES
iz

ACRABMAERETE, AMETHA
B AERBEAFERNEEAE K
(PDA) M., ZBAHBEHH S, HAER
BEE, TARCEBELEASHIMRLE

B, fikgAEE, SRASRERITERE
Mo BT ¥RAEE S PDA RO T AR
E, HEaFHEREH, HRMHREERER
tEiF, Bt PDA B BRI — MR RR R
BB R

—. XBHs

1. B{LZERA PDA B &
P YER e e Bk AR ik, 4



1998 455 2 38

a4 i 19

B ik, BB EERME 2.5, &
0.2mol/L PDA (L BB BT ) K
1.2mol/L BBR B B P A 20min, WM&
e, WARKESR, BRTEIACTRHETHRR
o

2. HBsAb IR AIBI&

ZERFEHENOEM, ISCTE3IBH
R_® (HO5E) BRPEREEKL 4he B
Wik, ANAKKES, ET HBsAb B HK
(EBf Rt RERE, 14.0mg/L, BE
1:128) ¥, ACKE 24h, BEEF 1% M4
mFBES (LBEEEYTRAH) F,
4CTHMA 24h, ABKREEWEB (0.1mol/L,
pH7.2) %&&, EBRTHRT, 4ACTHREBEAR
FER.

3. XRRE

TREXBIEHATERREHNRFESL
HRBRGHR, G PXS-215 BB TEE
it, REEA, WAEREHK, MEW, HE
B BEPERE

H1ERTEREEREN,

| PXS-215%
BFEXt

p 348

R RER
NEgm
EEEAEHS

I

1 XERETEE

4. XEHZE ‘

AR, AR EREZE 0. 1mol/L B
Mt ZErh i (PBS, pHS.0) $ &M 3~ 4h,
P&, ERBEMBPIAZPBS, #EH®B
hifH, fENER. HllE HBsAg M B #
fRm A B (L 2 LU PBS # R 10 1%)
RN, BEEAEZE (AE), AFiEH

HMESN HBsAg 8 8, XRHEX 3K,
BORHIE

—. 5R5ihk

1. BhJ3E0 Ry i &%

P 2 Bk 2 S B2 L iR Xt HBsAg H9 3
Jr% v R gl 2R, #F G HBsAg FH I ¥ &
HBsAg Bt I 3 o

4r

3t

AE(mV)

R Ry 8¢ (8] (min)

M2 SEBIRME- B HE
a.HBsAg PR ff i
b. HBsAg B ¥ 1 1

METR, REMEFRORLME a fE
MEREIREATI AR B & H—BBN
—RUAN BB, BEEBERER, HaPH
HBsAg u# 5 stk B b &) HBsAb &5 &, B
GREEY, ERERERAENRSA, B
E#, BERHE LR, E_HBEABE @M
B, E8mnkA, IR -RAGEERNUE
THE, AfmuRAEEERE R, A
JE 455 % ¥ 5K IR MY 8min B 9 LR AL AL,
BA 12 i 75 4 T 5 Bt 2% b 2 B miL AR LS BB 4K
(AE) FffH. #utal 75 68 # iR 5 i HBsAg
FHYEERBA M A f5 B Il 5 HE & o

2. pH X} %8 F AR R Bz 1 % 1)

A pH ) PBS MBI A HE &, FR
hn HBsAg #r#ERC 8, # il e AR s AL A ML H
W pH A% 8.0~8.5 &, mtkdfAl



20 ' 4 O % 1998 4E45 2 #3
i (AE) &k, #(#E# pH b 8.0 89 PBS1E .
FMERER, pHXTERBNOEELE 3,
3r 6
z 2|
|
i
° 0..25 . 0.‘75 l..25 - l.;5

8 85 10 12

7 7..5
pH

0 2 4

M3 pHXARMEKNEN

3. DGR B Mo AV 2R

FAPBSHHAMMAERE 10 FE, B
HBsAg #nHERZ &, ACHI AL & 51 ¥ F 19 HBsAg
B, RS RERE 4, HBsAg MR E &
0.125~3.20pg/mL WE WL E R4, w5l
KHREFBRR, y=4.23x+0.55, &FEH
3.23, #IHBAI3 HBsAg #t7 € B R,

log(HBsAg) (X107 'pg/mL)

B4 M4 - HBsAg REEMME &%

4. EQE

B A B 18] i 28 9 A R 45 40 S e s dlt,
it A — ¥ HE &9 HBsAg Il ¥ FE mn BEATRCH, A
¥ ERE T 0.2mol/L, pH2.8 M HEKR—
IME MR Smin, YRS A K HBsAg,
BFYE, aCTREF 6 TR, BHITRERN
B, S/MHESEERN 3K, REYHE, 4
RRFE 1,

®1 REARMERELE

FRARSHRREMLER (mV)

AE+SD RSD (%)

1 2 3

5 6

BRRN A0 1.93 1.60
R 4,57 4.43 1.77

4.83 5.00 4.84+0.16 3.31
4.53 4.63 4.56+0.14 3.07

* RKEWME 6 MHE#TT.

it /8] AE X AR HER % (RSD) %
3.31% ~3.07% z |, 4C{RF 6 M HG, &
SR M B R i HBsAg &M 94.2%, &
A RH &N R B, XKEE
Rk fe E RS

5. ESHMREN

LA JA] — e #% Xt [6] — ¥ BE ) HBsAg I 15 #
TR, SRM - MELRENTHAR—
EMEMBPUBRE A HBsAg, BHAITR
W, RELW 0K, FRALES, HETR,
SR 20 K, BERIE 95% AR BT
hEtE, KEEEEEEEMR, Z40KSE
MREE RN FEEREN 0% LR,

E(mV)

0 10 20 20 10
K
s faEREERE

D Xt & O e LR (HBeAg).
BFSEE ERFRENNEEREFTREN, K



a

WA R 3 2 H 42 5 HBsAg FAYE M — 3, &
R ARFNEREREFEL,
6. MMERE R E
LW IT AR 60 143 s AR R 2 A4 1 75 #F

1998 55 2 41 2% 21

HATRW, HWiRdER, AE=0 A, AE
<o MIHEH; BHUBKRERERMRE
(ELISA, EIFIAR®H) #GNEFAT
R, SRLE 2

®2 BoLOODMERNESNRER

B5S 1 2 3 4 5 56 57 58 59 60
A (AmV) 1.5 1.8 -0.6 -0.2 2.1 -0.8 -0.9 0.7 0.5 -0.1
ELISA#:"® + + - + + - - + + +

« + AFHLE, -AFR0E.

ELISA ## y R{EM 36 B, Skt
BW 31 Fh R, 55 FRHEYE, BBREHR
86.1% (31/36); ELISA R¥ B 24 41,
RARBERM B FAYE, HERMER 100%

(2424), FEEERMEF, GRAE 3,
$£3 ELISA ES5RSBBEERTER

BN H % R Bt #Bit
ELISA # 36 24 60
SRR " 31 24+5° 60

»ELISA SR ie M0 HtEeY 36 AR R P A S flemmBEn
WK,

7. & ¢

MEASPDARE TH&, EEHMHELE,
B TERERBRMN, 25K HBsAg, #
YERIfE. thif, 8min MR BHER, HFER
HE, HERRAERM N AE Rt EER
Byge /N (] e R Ky W 4 X L 7 {H A RSD
<4.51%, BIEKRFIE), I, EHRTEER

5, BRETRIMRE,

BHTFATERANREER T, BMK
VW HBsAg, REEMAREH. BIFHK
HBsAb 2 Hidufk, Bt HBsAg #fiK R
1% 0.125pg/mL, EXMHBESKEMZLAEFE
Gitest, RERMREE, FRARMAL
bitk, ATEHE—-SRAKEMREE,

$E 300k
1 ZREE . ks, 1994, 22 (1) 55

2 BRES . AHNBE, 1997, ) 12
3 WAHES . BAELREESM, 1982, 5 (2)

192

4 Solsky R L et al. Anal Chim Acta, 1981, 123 (2)

1135

5 BERAY.EVLFSEYYEAR, 1985, (6)

73
W BB 1997-06-29

Preparation of polymeric m-phenylene diamine membrane hepatitis B immunoelectrode. Chen Rukh@n, Lu
Fang, Li Donghui (Cancer Research Center, Xiamen University, Xiamen, 361005), Wan Zhen ( Department of
Chemistry, Xiamen University, Xiamen, 361005) .

A new type of heptitis B immunoelectrode was prepared for detecting hepatitis B surface antigen (HBsAg). The
hepatitis B surface antibody (HBsAB) was cross-linked to polymeric m-phenylene diamine (PDA) membrane which was
formed by electropolymeralizing PDA onto the surface of graphite electrode. The experimental results showed that the
response time of the electrode was 8 minutes and the rectilinear range was 0.125~3.20pg/mL. The RSD was 3.31%
between different lots of electrodes. The optimal pH was 8.0. The immunoelectrode has good selectivity and repeatability
and can be used for over 15 times. [t is stable for over half a year when stored at 4T . Sixty serum samples were tested
clinically with the new electrode and ELISA method for comparison. The results demonstrate that the sensitivity and
specificity of the new electrode are 86.1% and 100% , respectively, suggesting a promising prospect for real applications.



