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Factor Analysis of Drawing Standard Curve by High Performance Liquid

Chromatography Tandem Mass Spectrometry

Zhang Yanli, Liu Xiaoli

(Hebi agricultural products inspection and testing center, Henan University,Hebi 458030)
Abstract: GB 23200.121 National Food Safety Standard - Determination of 331 Pesticides and
Their Metabolites Residues in Plant derived Foods - Liquid Chromatography Mass Spectrometry
(LC-MS), in order to draw the standard curve of pesticides, it is difficult to find that the
correlation coefficient R value of the standard curve can reach 0.995 in practical work. Through
the test, it is found that there are incorrect ion pairs and voltage values, different instrument
response values, matrix effects and other factors, and corresponding solutions are found, which
can make the correlation coefficient of the standard curve reach above 0.9999, and improve the
accuracy of the data.

Keywords: LC-MS;standard curve lon pair; response value;matrix effect
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(1) ik

ik Altantis T3 A (150mm>2.1mm, 3.0um); AfE: 40°C; WizshtH: A MK (&
0.01%H M (v/v)Fl 1mM/L HRE), B HHAFEE (% 0.01%FEE (v/v)F ImM/L HERED
FERE N 0.40mL/min. B LEFES: 0~2.0min, 90%A; 5.0~12min, 5%A; 12.1~13min,
90%A; Wii#: 0.4mL/min; FEFEE: luL.

(2) R

BrUE: ESL 30730 BB A7 2N (MRMD B HIBi%
HiE: 4500V; ZASUES7: S0psis AR ST: 30psis BN 60psis BT R :
300°C; A< % 77: 9psio

(3) s 7 ik 4

By 44 B 2R 10 70 1 & CasHroOna, BB 73 T80 872.4921. SKRHIBFE 7998 (MS Scan), 3k
B —RPUEE, Iy 7R E R4 R 2 UG B T [M+NHa]*. [M+Na]*. [M+H]"J¥
AFAE, AT 38 T 3 P SR I [MA+NH,] " (m/z890.5)1E N FEE 1. AR5, AL B H
JEEESH, B TR BEIL B R

WERE TS, 3T 78 T8 (Daughter Scan), 815 i i &, 193] 305.2. 567 M
145.1. 347 MRM 2 g R4, B ORAGE FIRIREE . BUARIRESESH, HE
THREE R R R, RELWIEFFERME. ZTH/K 890.5/567 1E N € MRS T4,
1fi 890.5/305.2 1Ay 58 2 B F5%F o BT 248 1 2 o I 1 0 4L 1

*1 FMERRRMNORERE

REBF/

&) R /min - B TA(m/z)  REEREE eV EEHRE/V
(m/z)

Rl 4 B R 890.5 7.56 305.2 32 65
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& AIC of +MRM (102 pairs): Exp 1, 890.500,305.200 Da IT: AWIS-1 from Sample 108 (23P-0.005) of Data20220420.wiff (Turbo Spray) | —- || =

W 0IC of +MRM (102 pairs): Exp 1, 550 B00/305 200 Da Iy AWJS.1 from Sampl= 108 [23F-0 005) of Data2 Max. 8200.0 cps.
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B 3C of +MRM {102 pairs): Exp 1, 890.500/305.200 Da ID: AWJS-1 from Sample 108 (23P-0.005) of DataZ... Max. B200.0 cps.
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B |C of +MRM ({102 pairs): Exp 1, 890.500/567.000 Da ID: AWJS-2 from Sample 108 (23P-0.005) of DataZ... Max. 2200.0 cps.
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Fig.1 MRM chromatograms of abamectin(10ug/L)
A: BREFEIE (Chromatogram of total ion)B: EEEFEIE (Chromatogramof quantitative ion);C:

EMETFEE (Chromatogram of qualitative ion)
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Calibration for AwJS-1: y = 3.40256¢6 x +4.26600e4 (r = 0.98380) (weighting: None)
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GB23200.121 FrfE b F BRI 25X /& 299.1/129.0 5 299.1/153.0, DP HLEfE 2 55V,
CE HEAE 2 18V/10V, IR, FrifE i A SC R B A 0.94775,

e FBRBE 1.0ug/mL, EPRENIEERE, 1EHE SCAN 3, BHBH FHIS & T4
i, EFEFE R TP/ 299.1/77.0 fENEMER T, 299.1/129.0 1E 58 & 51X
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Calibration for XLL-1- y = 6 08381e7 x r = 0.9956) (weighting: None)
/
SEfTR —

8066 //
M
£ oo

Eo FMBRAMELZLILL
2.2 {X 33 W RAE
RATHCH L 2.0ug/mL (RS, #R)J5$% 0.005ug/mL, 0.0lug/mL, 0.05ug/mL, 0.10ug/mL,
0.20ug/mL, AHRAMETAUES] 7 S IRIE, MEAidst. By SIEHAUES] 7 f7
BB, AR AL THARE, PR LT R RO 2 LN, X I T X 4% B
A EL
1) SEPEAIE AU FE ST A i o
AR AR 25 0% B2 1) A 23 LG b 2, AR LB IR R 7 USSR,
PO SRR EE Wi 2 FE S 2 J EL I, SR st e 1 b i 2 RS AN AT o ELAnE 0.2ug/mL
Bk 3 7B, IR A E L R RS 3] 0.2ug/mL, WRA KA Z57E 0.01 ug/mL 50 0.05
ug/mL [BHECEIAR] 7B, A E 0 R S R G5 F)] 0.01 ug/mL 5 0.05 ug/mL,
AL T AR R ARIIR EE R b . BARIIR BE sl S hn i 2R W36 2-3% 5.
R2 RHPRERSEER

WPE &S
&) UG THT A
ug/mL
R 0.10 1547657.292
FF L o s A 0.20 121470.948
PRI 0.20 708592.404
A 0.20 358534.603
WA F % 0.20 353720.684




g 0.20 230191.620

5t b IR 0.20 453525.497

gl 0.20 455941.264

o fig 0.20 137579.620

ZN CHTTR 0.20 147461.802

®3 RAWRESSEER
WREE R
AW eIy
Ug/mL

UK 0.05 4223735.276
K B 0.005 1035505.064
S A 0.05 2655752.942
- 0.05 4312444.440
PR Bk 0.05 1602324.542
AL 0.05 723372.840
NN 0.05 1812691.702
FH 2 S A 0.01 1838979.206
RS 0.05 3017434.812
= 0.01 1753541.133
TK Gt 1 0.05 1729052.699
IR e 0.05 349423.829
R 5 R 0.05 506694.334
RS R 0.05 280313.170
IR 4 i 0.05 1168856.380
54 T 0.05 574362.352
PSR TR 0.05 980966.539
1A i 0.05 1025991.560
W% 5 i 0.05 1925348.493
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952889.832

2504979.375

1677091.979

446835.029

2679651.655

1060211.104

1065291.311

714738.445

531218.961

823546.640

1051460.679

332761.743

861355.063

1785068.575

456614.839

3129555.993

1560254.915

843146.375

774828.353

1393938.989

3058428.737

1454041.388

501853.823

104246.042

4026176.575

1358847.622

4698198.755

1434051.286
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0. 005ug/mL, 0.01ug/mL. 0.05ug/mL, 0.10ug/mL, 0.20ug/mL

&Y S LA pap s FHOG R
@RS y=1.42x107X+4.90x10* 0.9992
R 5 o) it 1k y=5.79x105X+6.55x103 0.9993
X} Bt y=3.47x106X+1.94x10* 0.9997
SRR i y=1.74x10X+6.65%10° 0.9994
LRk y=1.76x107X+3.79x10? 0.9998
FU AT y=1.13x10°X+5.42x103 0.9993
SR y=2.12x105X+3.25x10* 0.9991
Ji& %5 F) y=2.24x10°X+1.13x10° 0.9995
e y=6.79x10°X+1.22x10? 0.9997

AR y=7.32x105X+8.00x102 0.99991

R5 (RRERRAGIIRERLZE

0.0001ug/mL. 0.0005g/mL. 0.001ug/mL. 0.01ug/mL. 0.05ug/mL

&Y R EVEpp R RE
K y=8.42x10*X+1.99x10* 0.99992
iR y=1.80x105X+5.62x10* 0.99993
A y=5.28x104X+2.45%x10* 0.9997
TR y=8.58x10*X+3.19x10* 0.9998
PR T y=3.19x10*X+1.26x10* 0.9996
AL y=1.40x10*X+2.18x10* 0.9997

Nz y=3.62x10*X+6.23x103 0.99992
FH L SR M g y=1.66x10°X+5.34x10* 0.9998
KR y=6.00%10*X+2.57x10% 0.9998

= y=1.71x105X+2.79x10* 0.99999

TK B R y=3.44x10*X+8.04x103 0.99998
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y=6.99x103X+1.69x103
y=1.02x10*X+1.79x103
y=5.61x10°X-1.65x103
y=2.33x10*X-3.29x103
y=1.14x104X+4.59x 103
y=3.41x10°X+2.84x10°
y=2.03x10*X~+1.10x10*
y=3.83x10*X+2.07x10*
y=1.90x10*X-1.61x10*
y=5.00x10*X+1.11x10*
y=1.46x10°X+9.87x10*
y=8.93x103X+4.43x10?
y=5.36x10*X-3.36x103
y=9.96x10*X+2.31x10*
y=2.13x10*X+2.39x103
y=1.23x10"X-4.55x10°
y=1.06x10*X+3.49x103
y=1.65x10*X-9.73x10?
y=2.10x10*X+2.84x103
y=6.63x103X+1.92x103
y=1.72x10*X-1.65x103
y=3.56x10°X+6.63x10°
y=8.57x103X+2.90x10*
y=6.24x10X+5.00x10°
y=1.65x10°X+1.53x10*
y=1.68x10X+5.15x10°
y=1.55x10*X-5.61x102
y=2.76x10°X+9.97x10°

y=6.12x10*X-1.67x10°

0.9991

0.9991

0.9994

0.9998

0.9994

0.9991

0.9995

0.9996

0.9996

0.9998

0.9996

0.9997

0.99997

0.99994

0.9998

0.9993

0.9994

0.9996

0.9996

0.9992

0.9996

0.99994

0.9992

0.99996

0.9994

0.9997

0.9998

0.9995

1.0000
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y=2.90x10*X+2.10x103
y=1.00x10*X-8.31x10?
y=1.21x10X-6.53x10?
y=8.03x104X+1.52x10*
y=1.47x10°X-3.16x10*
y=9.39x10*X+2.70x10?

y=1.38x10°X+1.39x10*
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Calibration for JAL-T y = 23016,54367 % + 10,35041 (1 =0.99379) (weighting: None) *
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encertzaben (ugmL)

Calibeation for JEL-1: y = 23352 19543 x « -3520.85419 {r = 0. 93967) (weighting: None)
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Concertrabon (ugmL)
"IE}F*\-zu-nw 'QD’ &
Cabbranion for KEiwi1-y =7 3027587 x + 4 85835s4 (1= 0.89979) (weighting: Nons)
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Calibration for MMA-1: y =6.28762e4 x + 1271062877 {r = 1.99998) {weighting: None)
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0060
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Concertration (gl
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2) FEFRN

RN FE AR B v — BLAFTE , TRV IR FH S L R L 2 e R A AR, % 4 24 1 i i %K
A ASAR o B B R 0.05ug/mL ARG AR 12 1 FREKICH, P59 I BRORAC I,
M AL EG 5 R REA 1:0.79:0.75 1T W 5 i 1 =3 (14 EL 451 1:0.78:0.66.

SampleName | Area CMI ;
6P-50  p=z 6747283546 | 107.1085
6PX-50 £5 5241441095 | 83.1592

6PLeek-50 B¥ 4267846643  67.6748

6P-50 g 2713091.825 | 92.5623
6PX-50  j¢ 2136820533 | 72.9193
6PLeck-50 B2% 2026640301 | 69.1656




LA Bt GP-50-J8L-1 (Unknown)261.0/75.2-D: Mna/yamammfmmmmmm{mm 650- 811 (Unkr) 2610/ 75.2- vl DetPrectsriningDete Da22200wif sl 1) J

linbeakWidt: [ points Aea:2713091.825, Height 2127€% AT 6 Somin ez 2196820553 Heght. 15725, T: 655 min
v}
Hin. Peak Height: 3.00 Téh
NGSS ’ /FESS
Integration Parameters 1 (e T T T T T T T T T T T I T T T T T S T T T T T
NoisePercentage; [0 % 1 23 4 5 b 1 g §o0 1 R 1 2 3 4 5 ] 1 8 5 0 1 0
— Time, min Time, min i
U R G QEE
Calibraion for JBL-1:y = 29362, 18543 x.+ 3620 86419 r = 0.99987) (weighting: None)
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1066
H 8065
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B9 ARAEFECHFEER

T BR AR T LA RS RS ARAE 2, RRR BRSO B AU, TAERRR.
FREAL 200 MFESL, B MBS & B s A ECEZ I8 B S — ol o o SR 1] s 2 e 2
XA —MEHMER AR, RO AT A I i, 34 i WO G b v it 2, A K
EE R, AT Tt o ) 5 2 i T s v b 6 45 L oA A ) s

3) FEA I

R EAE S NHE, AT RASr A 2 B2 v AR S, W AR A R TR
FEL, FIREREMEI S BA BT BRI AL (ER AR R AR S ELZoR T RLRE
e, REHA BT Bm IR E A 0.05ug/mL, WA pRax A il e ?

Sl BT A BORE A PSR ELZTH SR S 8, I RRBILRE S B C A B IR R
ALK AN I, — X RE S AT A RS, AR B2 fem il RRARSEFE AL 35 &
IR [R] RO it 2 S5 C AT R 9 P82 e AT B AR A, 15 H A O 8l
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width: [2.0 Ns2022L032-SCQ-1 (Unknown) 292.1/271.0 Z iy ¥ Ns2022L032 - SCG-1 {Unknewn) 292.1/ 2110 - D:\inalyst Data\Projectsiiraining Data! Data202208135L Y waff ..
autia Moot eow: PN Area: 63820062, Height 5 I5Ted AT~ 478, Aves; 61621872, Height 6 21283, AT 478 min =l

Expected RT: 7 min 5000 T 6000
478
i o 4000
BT Half Window: 5.0 sec E b £ % 2000
Update Expected AT:  [Ha rpoodmm LI
[ Repart Largest Peak - e : a
i : i - s,
Min, Peak Widtn: s points T 2 3 1 £ & 7 & § non 2 | TR TR VRN TRAFT TR VR Tl TR Vi TR
Min. Peak Height: 3.00 . L i h
Ne2022C021 - SCO-1 (Unknown) 292.1/ 21,0 - DAnlyst Dl Projectslirsining Data Dat 22206 13SLY wil .. Me2022CUZ1 - SCO-1 (Unkeowm) 252.1/211.0 - Dnalyst DateProjectlirsining DatalData202206 1350 wif
Integration Parameters Aeen: T7325.571, Height 58623, AT. 477 min Aren, BSTTE518. Height 6.90363, AT: 4 78 min
Nolse Percentage: 50.0 %
— an 6000 4.78
Baseline Sub. Window: fﬁﬂ min | = 4000 &
2 e 4000
Peak Splitting 2 points | £ ]
E 2000 5 £ o A
0 o, VO = 0 :.'I -~
1 2 3 4 5 1] 7 3 9 10 n 12 1 2 3 4 5 ] 7 8 9 ! n 12
HE Time, ma j
DT e |8 QAEE =
Calibration for SCQ-1. = 19030.16340 x - 1609.65020 (r = 0.99969) (weighting. Nore)
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65 )f/
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] Se5 e =y
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45 e
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2e5 rf_{_/_,r,—”
o —
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Concentration (ug/ml)
CrewslBalgaEs
o | B AT
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	阿维菌素的分子式是C48H72O14,理论分子量为872.4921。采用母离子扫描(MS Scan)
	选择母离子后，进行子离子扫描(Daughter Scan),获得二级质谱图，得到305.2、567和
	表1  阿维菌素检测的质谱条件

	图4  阿维菌素不同离子对的直线对照图

