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Use, Troubleshooting and Maintenance of Liquid Chromatography Tandem
Triple Quadrupole Mass Spectrometry
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Abstract: The liquid chromatography tandem triple quadrupole mass spectrometry (LC-MS/MS) is widely used in
environmental analysis, food safety, drug metabolism research, biomedicine and other fields. It is mainly used for the
detection of trace targets in complex sample matrix, which is suitable for the qualitative of small molecular organic
compounds and the quantitative of trace compounds. The main detection mode is multiple reaction monitoring (MRM). It
has excellent detection sensitivity and quantitative function in MRM mode by abundance ratio of qualitative ion pair
to qualitative and peak response of quantitative ion pair to quantitative. Reasonable standard use and maintenance of the

LC-MS/MS is the basic requirement to ensure accurate and effective test data and sustainable normal operation of the
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instrument, and is also an important measure to reduce the maintenance cost of the instrument. The operating principle,

power-on, power-off, tune about the LC-MS/MS of Agilent were described, and the common faults and countermeasures,

as well as the contents of daily maintenance were discussed in order to provide a reference for the rational and

standardized use of the instrument.
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monitoring, MRM).
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FE 4l &, (0] DU R A48 B AR R 1IE R, AU

E AR AR B A PR B 25 R TS L.
3 i
FIEELEE 3 M7=l A ZhiHE (autotune) | K545
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WH N “Standby” ARA, FIFEE TR 125 C
J&, ARRST IR I, RS IR B IR AL, =
PO B — M AR, N7 2280 B TR,
BCETE “Checktune” ANREIM LTI FEATIHIE, B 3hM
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QQQ Check Tune Report o Agilent Technologies

Software_Firmware Version
Tune Date & Time
Data Path

30 August 2023 11:42:04

lon Source AJS ESI
lonization Mode AJS ESI
Tuned Resclution

Vacuum Pressura
Source Paramataers

B.08.02 BB260.0, FW. A.00.08.61

D:MassHunter\ Tune\Q0 QVGE460C\atunes TUNE XML

TatEsomy 1 ToEs | = VRIS ELAT A

Capilary s000 | == JEISHE TFIRSHL
Nozzie Voltage 1500
Sheath Gas Temp 250
Sheath Cas Flow 7
I 0% VAT R 1
Positive Results R R 25 /4: EREN
Analyzer: MS1 Polarity: Positive WHM /

m/z  mlz FWHM  FWHM
Expectsd  Measured Measured
11808 117497 o070 oTs
w205 W@ 070 070
82203 62200 070 078
ez 92202 oTo 068
1521 97 1522.00 o070 083
22183 21212 070 076
Analyzer: MS2 Polarity: PoSTIVE
mlz m/z Deta  Resul  FWHM  FWHM
Expected Measured Expected  Measured
11300 118.06 o7 0T
w205 w109 070 o7
82203 62194 070 orr
a0 02188 o7 073
1521 87 1521.88 : o7 o7z
212183 212100 003 o 075
Analyzer: M51 Polarity: Positive

mlz mlz Deta  Resut  FWHM  FWHM
Expected  Measured Expected  Measured
11808 117.90 120 128
w205 W@ 120 15
B203 62108 120 182
2201 @198 120 155
1521 97 1521.04 120 138
22103 212188 120 127

Analyzer: M52 Polarity: Positive

mlz  mlz FWHM  Fw
Expected Measured Measured
118.09 118.07 120 130
32208 321.08 120 127
82203 82102 120 136
B2z20 a21.87 1.20 141
1521 67 152180 120 115
212183 212160 1.20 147
1

WiERE

Fig.1 Tuning report

(Delta) 48 5% Ji faf kb (mass to charge ratio, m/z) Fl
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RIGA Ry 1E . 20 i 22 1 (delta) 48 SE I 1 98 (full
width at half maxima) F1 H #5206 55 1) 22, e
Y PR, — % “unit” 5 0.7 09 2Z{HTE 0.14 Z N .

“wide” 5 1.2 FEMHFAE 0.6 Z . “widest” 5
2.5 BZAEAE 1.25 Z 9. A B RS IR& BoR B A
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DA, AT LLE S, A2 52 m. ik B s Hrd m/z
Y10 B 7 12 5 B TRl P, T s 20T A T RS, A R
FE. A7 BRI 45 R A, WoRat @, it
BRI B TR L, AN SRAR YR 5 AL A
T A B, R RS 2 WA AR IE R, R
BEAR ZZ WA A AR AN IE 5, LA v a0,
MIRNA R Z, EEA B FIR . WL B4 AIE
VR, HE A B TR A S AT, TSR A R
BN, AT

4 ERBEDT

4.1 FHIE
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& B FUR M S5 A TS, T LSS — D N A R WSS
FIFFF LT, R tam 2t g — O o R 25— U5 P
TE B IR T Ak, 38 R O R AG Ar i 55 A THIRE,
TEH RS T W 55 02 40 2 1SR 2 mi 55, AE IE R
RE T WIS AELE, H 2 B A M. (2) W RE
AR S BORESR, A/ B M E S N
266.644 Pa(2 Torr) 2 47, {7 H.454E 0.001 3 Pa(10”
Torr) A7 . ANAURL FL25 ST, AT R J& B4 1
FE, WA E 2 80078 3, v ReJE th TALCE
BB R e LS ST, VT e B TR A
AIEFE (3) AL A B ANAT . 13X A S
JE B FALRCR, AR E T, HIRE N R R e /Y, N
R B A AR, W] AR R B IR RS L,
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RIGLTT RS Em I, BT R A B 75 1
5547, AN 6 AL HE AMETRAS. SRR AL T 55
BRI, o AR ARSI 1S AEA, 6 S E
PO b B IR AN, L, VR AR AE 32 B i 2 A
B2, Fr LA AR AL T 3 BE I Y R R e S LA
SEI R VIR ], SR 3 % i L S5 Y R, D)
HFE RGNS KK, GnoR R 55 R
SEECHA, IR 2R AT REAETE TRV
43 REABSI LB ME

TR LA ERA R T B8O A LR
AR, GIERACES RS, DTy e G T AR, SCi
WAHER 53 T A A He H 5, 103 o i (425G AT L YT
Kt 5 s JR IR BRI, fF 5 Ak e s, A
WA, TR A R SE e e, FOR T T T A, sl
FER2 OIS MR BB R 2k “romote” $hPs, T H 5
P4 L.
4.4 STEEHEE

FIWrE e A5 2E, W] LS A A H Bhib s
T KRN 55 RS R BRAE R FI W 5% 3 BEIR A e o
)5, VI 222 MR, TR J5 FRd s L R s 1E,
SR W E R 9 (H A2 0.3~0.5 MPa(3~5 bar, 1
bar=0.1 MPa) Z= 47, WIHEREE R A2 A] RE WA HE 2,
WA 3 HORAS L2 RS TSR KA 2, W ERE
B A T YA E. BT ERE ZERT, W IR R R .
4.5 JRiENRZ{R

JOT i e 7 ARG B, ST A A 0 Y Ak S
B DR AE i 50 A VS i, FF S TS TR VB T A W, R DR AE
BriE HAS B E R A A HUORS A WO R i 5 Btk
B, RS A Z 85 Y A g a1t R
U, BRERAN AT O TR JRIR TG A I T 25 i L i B
[ A B I . B RS2 gs, nazisge, W
POHVEECE BB AN, PR R, X U

PEATIE UG, 5 Ja R 55 A et S (o B LA S w55 4
SRS TS YL AR Sk A LR, I T B AR U
HEII A T AR IRE, EF sl
&R
46 BERES

HEBR L ShAH A B e 2 A R B, 1 M i 2
T LAV R IR A B IR A2 2075 YL, oA I 4% 52 5]
15 Yy, WSS AT YL al P Bl T B AT R, T
TERHE T B Y, IEH SO sh MR B Y. H I,
T e, A ML E T
47 BEEME

A M 2% UL BUAE P T, — 2 e i 0 T
B, R B TR S, B R
PTIRESH 3 7T & S N 7 S 1 R WA - N W N 18 .00
BAIE . B FUR ., WIS L, A 2 R
LA J7 THHEAE : A R T8 S T R B A X
Va TR TG R, B R R B 2 R I A, WO
T R RRE , B AT T ROR i i i 1 25
AR SR R U8, B IR S5 AL AR %5 IR, B IR 5
TR BMEBEA ZRNT5 Y.
4.8 BALERAEE

R TR 2 N BAR, 322 s R R R S A
VEE . AR e R S B IR T I B
A R, — S R R E A TR B Y TR
=z 7oA. R, B R R AT, TR
AR
49 FRERERNE

Jo R 8 R R S S - S o R RS PR T i
B 2E. BT RS B A A, D L R M I
el ] AR L P T R ) S R R R S A TR
YL, I H SR BRI E RS, i TR
i R B A T R T TG 1R, B PRV R L 24
JE M. SR DAAKAE A i sl AR AL B 43, B L
EBETIK(> 182 MQ-cm).

5 HPSRF

LC-MS/MS By 4Edr {5 5% T 25 KA, /)
TR AT R4y i S 0 H I B AR gk
SEAIG . A B E . SRR TS Ak E A
TELLER | KA B AR e A A Sk AR
it FH AR T FHHERERAE, SPI i S) IO R 2 (A,

7
==



%52 3]

VRGO, 245 WO (0 1 BRI — TR DU B AR L 6 DLk ek B 5 g 135

RTEAE W8l B i 545K A, 7R RO A K
A, B — i I [A) 06 7K AH AL S AR 2EA T ol A 0 T 1.
AR GRS ARSI AKIFE T 95 °C
K R, LG Al F R R SIS TR KA
TN AR, B8 B 2K gk T BRI — e 2
AR 2, ] 50% SN K ATHLRE S KSR
RO A AT W 0P . TE R R R, i
PR AN BT R, 73 W20 8 - A Jl s . RI I,
FEW1~2 pL FERERAR, SRR RLE R, JUH R

B ZFE b, BRZGAIIIR, 2 AR ET 5 JE.
JRGE o B OCTEM S B, B TR B AR
ASBGEHARDL , AR RTURER  BORAE. (A
AR A A BEARIE R O P KOS IS T HE K F1 K
T, IR BRI, R I e R IR A Uk A
PP RO SR B SRR, WS | RS | RO
Ui BN R, AR R RS S RO E BUE A
(i 22, 2R THRA, ) I 23 IR, o S0 Al
HePrRTe, BARGEORIR IR AR 1 T

®1 HPRFHAET

Table 1 Content of maintenance
AR I g W LA BREA
HaMiE s Rl ve s IR 8RR RN Se ke it Jo R e 2 50% S R B /K PR B vk, 488 TR s

BUHE LIS e 18034, HANEAT AR T

TKEEERFR B 75 10~15 min

BUR P Ay, H AL ORI A T2k, 0 S e Y

BRI AU AL L, PRIEIH T 7E min MlimaxZ Hh 1], 2275 A h

B SR FITF RN, AR A LIPS SR HLAS 8 N/A
R WU SR B R UE R T U] LA R R BRI 1A o 5

W | LA
Fiti A
Wi

Bl NSRS

YIR A IRIAR LLEZ 0, R 2 A B H ] 45 N/A
SRHRES Wl AU R IR E0.70 MPaZE 47 (~100 psi), FALE/SERIE  N/A

AT
IR A IEN], R MU S 8 P 2 A L
THMR R B o
R
IEH 0.15 MPa/: 47 (~22 psi)

SR S A QTR S Sl

o TE RS A B A I T B S, T B A R AT AR, HAR BN WETERR

PEPE: 1 g AlconoxiB T ¥ AT A 100 mLE 5], JH#EAlK T/ i, %
EME WSS mLBRACI LB, B B T Alconox A i ) =
T HR, PRI BE A B AN, 75 T 19E 10 min)5 B 4K sk 14

EiE Sl

WE 55 Tk W 55 2 9 T 76.2 wm
AR T — YR B A SR T LA i i 25 S Al P

e ey
BRI INR | o/ $icd

H AR FAVF4S platinum 0.946 4 LIJZE

AR A A AR A TR R R . AR — R DR AR T AT A 5B s R g R L Al
en P R TIA I, B A AR B e AL
Ry w e 2iked FHAFIF YA T UG P E N/A
Ko/ 1A% ARSI BAR B TS (EMV) SO RS (PMT)/UliE  Seh g s, i

ERL NI

BOERFHE S (MCP) B M, B FROEARIT, WA 2 s iy s

E: N/AFRANIE ]

6 %5iE

VBORR €3 A T = DU AR AT o % A T R TR
HOR (A, I A (A A B, th e AR S
B, E RN L, RS FI A5

~

o mF R

PR . 72 S2BR TAE D, ZORIEA AR b T 7] H7 2%
RAFB AT RS, IR A 5, BRI A A
NI REARAL #5312 17 BUAS. B T 2 C 45 A (1) W7 Ha, T
(uninterruptible power system, UPS), R UEAY 2% HL &
Fa B 2L, I ERGR SR A A L, 242
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VERMURRE A &%, & WIS ER e 3 R IR W], 3
H LAY 5 B AR R UE AR el PR 2% T i R
ST, A A R I AR S A B — 2 IR AR B AL
PEREZ A, SR —5E B 77 14 30 UE AR i 2 R R Ak
Se4, By IRPE £ ah v 2 5k B SR AL AE i,
TRV VR VKA 1 60, AAT i 7 AT B 25 14, i
TEBERERORBURAT . B PRAE AL B RS 1 H ARG
I B2, PEREATRAN B R, By 1IR3 ZEEREST L (0
TR R TS Y ss A 5 B A, AL s ME R G i1
M TR AR R TR BT BEAT. B, [ 6
Tk R I T DUARAT B (S MR DR 5 (%, — 2
LT R AT, SR 2R, FAIE A, $ IR
TSR, T YR IR TR

S Sk

(1] R, RN 22, e, 5. v SOORH (3% - — T DU 2 AT
o i DR 7 A A 10 A e IR 2 Ak ot A v
L B2 G M A A W L], 25 o B 2R,
2022, 8(2): 320-328. [XI Zhang, ZHOU Yalan,
KANG Jing, et al. High performance liquid chromato-
graphy-triple quadrupole mass spectrometry rapid
screening and quantitative detection of 22 psychotrop-
ic compounds in health care products and Chinese pat-
ent medicines for improving sleep [J]. Chinese Journ-
al of Pharmaceutical Analysis, 2022, 8 (2): 320-328.]
Aol P RE, FAREE, 45 S RORAH (3% - = E
AT B35 v T 2 BT Je v R 245 v I 26 A ARG I
FEl). v B 2 4% 2 i, 2023, 58(3): 260-265. [LI
Ting, CHENG Xianlong, WANG Junyao, et al. Identi-
fication of gelatin in traditional Chinese patent medi-
cines by UPLC-QqQ-MS[J]. Chinese Pharmaceutical
Journal, 2023, 58 (3): 260-265.]
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