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Abstract: Traditional ion sources generally require complex sample pre-processing for
the analytes, which is time-consuming and labor-intensive, and cannot meet the require-
ments of rapid on-site detection, this problem greatly restricts the scope of application of
the mass spectrometer. Atmospheric pressure ion source is a new type of ionization
technology which has emerged in the last ten years, and it is also one of the hotspots in

the application of mass spectrometry technology in life sciences, environmental protec-
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tion, medicine and health, food safety and other fields. With the wider application of
mass spectrometry technology. direct and rapid analysis of the composition and content
of complex system has become more and more important. Based on the developed minia-
turized ion trap mass spectrometer and electric-filter paper spray ion source, this paper
conducted in-depth experimental research on their analytical performance and applica-
tion. With the aim of improving the signal intensity and detection sensitivity of the mass
spectra, the aperture of the filter paper, the angle between the tip of the ion source and
the horizontal plane, the distance between the ion source and the mass spectrometry in-
jection capillary, and the material of the metal funnel were systematically optimized.
The experimental results showed that when the filter paper with a pore size of 20-25
pm, the angle between the ion source tip and the horizontal plane is 15°-60°, and the
distance between the ion source and the mass spectrometry injection capillary is 7.5
mm, the signal intensity is the highest, the used different metal materials have little
effect on the signal intensity of the ion source. Under the optimized experimental condi-
tions, standard samples of sucrose, kemptide, vitamin B,, rocuronium, arginine and
fentanyl were tested, which greatly expanded the application range of the ion source.
Analysis and detection of ammonia plus Huangmin capsules could quickly obtain the
molecular ion peak of paracetamol (m/z 152), and the malachite green (m/z 329)
molecular ion peak could be quickly detected in the living fish. In summary, the electric-
filter paper spray ion source can realize rapid real-time detection and analysis, and
reduce the complicated pre-processing process of the analytes. Furthermore, it can
improve the sample analysis speed, and expand the application field of ion trap mass
spectrometry technology.

Key words: ambient ionization; ion trap mass spectrometry; complex matrix analysis

a2k

JoT % A Sy — T R B o R e R A ARG T
T T HE R BB TR B e
AU B TR ST I S A R 4
TH S R AR I B 8 B S BT i AR AR B AT L
DX 43 AL o S B0 R AS [7) 99 J5E 114 A 27 B4
. BT N R A% G B TR A 4
LT 25 5 B B JB (electron impact ionization,
ED fk2#H B P (chemical ionization, CI) FlH,
5% %5 H, 25 Y (electrospray ionization, ESI) 4§,
1H 33k 2 B 7~ P8 — 7 SR o3 A W AT S AR B A
vt A B, ANASCRE I AE ) T HL TG ¥ i 2 B3 T
A I ) R AR SRR B T A4S 1 L
55 i, 2 (ambient ionization) J& T 26 4 3fe 5t i
R — T T B T AR T B TR A
FRIRE ity iy A 2RI AT X6 52 2 A i o A AL o B
FrEs A0 BATRE Sl i SR D o s PR T R
RO R RES 0 3 R i I A AR

2004 4F, Cooks 45 H12 Y fife W H, 155 55 H, 15

(desorption electrospray ionization, DESI)
AR T8 3R H IS 25 Y Y E TR A R B TR
BRI T X E R CRA AT
P b KRR B BT Ry R . 2005 4, Cody
SFOIFR T S H A% MR (direct analysis
in real time, DART) . X A P R R AR 4 114 44
WIEFMAAEFEM LI TR s, W2 H
i CH BT L B 05 B BOR K B O
SEUTRIR R B A 5 BH 4 ik e B (dielectric bar-
rier discharge ionization, DBDI) B 44} # {4
TR ) KE W F = 6 BE PR I K BR k3
10 pgs B SCAE- SR B & 19 26 ICHL 88 55 FEL 2
(extractive electrospray ionization, EESI) ¥
R g e Sl G B TR S E RS PSP RSN WA T =
g % (atmospheric pressure chemical ionization,
APCD X F . & 3 EESI BE 18 8 K I [A] (15 min)
PO PR AR A5 5 T 3 R 5 IR B UE 45 R ok ) 4 o
%5 W B B R (paper spray ionization, PSD) fg



A BRI AE L uR AR T ST B T VR Y P RE L 16 B BT WE Y 383

AE TV A A i b A B I R A I BR Gk F
50 pg/L, HETZH AR B 4 52 IR &b Ak, g 6% XF
TN 400 064 7 v 0 e E 2R A AT 5 B R AL
14 e )2 W55 25 25 ~F U AT LAAS FH AR BRI 1 VAR
(<22 p LT P 7 AR W55 0 A 5 3 e i
K FRAKZ50 pg/L. AN, A 0 Frmg gt |
Fe fl s 55 R BOR R A B 5 AR L X B e
B FE i R A T HL B 45 5 78— 8, AR TR 1k
ORI ek A L Ry 2 B B Y S I A £ o) A $R L
TSRA I A

AR PRI ZH 55 TR A 55 A AU 55 A2
W 7 o uE 4UmE %5 B F IR Celectric-filter
paper spray ionization, EF-PSD , B 4G4k il &
T R 2k T AR R L AR R K T S
BT ACHE L JF 7 4UAHE /Y JS o I R AT 2
S 3 oK v 2 30 <6 T U - b o DA FE 4R A
I 5 o A UREUZH B SE T H 2o R 4R 55
BRI 1 BE L R 1 A AL 0 A
45 0 5 HL I 25 B VR 114 RS 45 R AT X ER T
Xof A ) i Y AR R JEAT A L [l i ) gk
94 Y6 R AR AR 22/ T 14. 2000

TEMCEER b A B 58 40 i — 28 A1k v o O
A5 B T IR TERE . OB AL B TR i
B Z 8] 7K P8 B L 7E 5~ 15 mm {5 B N . &
BN 2.5 mom HEFT 1 U 5 R 2 LU R0
iER I A R I R DA RN 1y e
BEHGI 5% 5% 1 RS a5 R Ak ey I8 5 K
ST AR R R T bR WL 4 MO TR L AR
[ JE AR - PRE JE AR (FLAR20~25 pm) | P JE 4K

a  HLd pELEMT S R TR B B

BT
@ SREME <

s | |

(FLA% 15~ 20 pm) ., 18 3 o8 48 (FL 42 10~ 15
pm) LB BB CFLAZ 0. 22 um) + 43 BIER 58 2Ok
R R B B T B
B 5 4R N T4 R U < L BFIER M R
T S X T S B N L T 1 52
Sl T R U L R R K 2
SR R AT R L 4 B T U Y
KW S P . 5 s A O o T S B AR 3
G N B S K 72 B R AR R VR
FFL 48 11 AR

1 XBEHES
L1 FENUREEE

P DB RS 55 5 R /N TR S B T - e
A S 2 A AT W] #5 2 s Harvard HAS3000T 3 i
T &, E Harvard Apparatus 2 & 7= fis
PS350 = & HL U - 35 [E Stanford Research Systems
23w s tims- TOF B4 . £ Bruker 24 7] 7™
mn s Milli-Q /K & 45 - 3£ [E Millipore 23 H] 77 i o

ARSI A P Ao U AR S 55 B - T
BIE T3 45 44 7 F 1B 1a, 38 AN FF 50 A T G
S D) ORI AE SORCE TR T RN T O —
0 2 5 S IR 10 oL/ min L
BILIA 700 DA i A & 5] B 55 0 0 4 B0 i &2
o RSN I S - o) | B = DA S R SRl 7
B IR AR S e A W 55 L R G LR T 5 2) i T
BT IR TR 4w A T A A s A
IERARL A SR A E . 2 T
TR R Tt N i A S O o | E= 4 9

9y X10°
b Jike y=a+bx .

i | —2992.38815+452.18292 S
H I8F  [Tj | 34.6342821.06825 Q,
R R 0.99432 T
fﬁi o T Y 8 z'
% Q * =
= 3 of 3 =
L g
o & Z =

5 &

= %

2+ . e 4

T T T T T

T
100 200 300 400 500 600 700

Bl BERABEEFR-BEFHAEEMNMIREETEENE FHRERETEE (D)

Fig. 1 Schematic of electric filter paper spray ionization-linear ion trap mass spectrometry (a) and

mass range of linear ion trap mass spectrometry (b)
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Fig. 2 Schematic diagram of parameter optimization (a) and

physical image (b) of electric-filter paper spray ionization
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Fig. 3 Influence of different experimental parameters on ion source strength
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