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¥ What is H-SRM?
¥l How does it work?

M Applications: Chloramphenicol, Pesticides, etc.
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Selected Reaction Meniierng (SRM)

Fixed m/z Pass All Fixed m/z
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« An MS/MS Technique with High Selectivity and Sensitivity
 Used Mostly in Quantitative Analysis
« Less Chromatography Required

Analyze = Detect » Measure = Control™
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From MCLafferty, circa 1980 Analyze = Detect » Measure * Control™
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H-SRIM: Highi Resolutien SRV

Fixed m/z Pass All Fixed m/z

< IAUAVAY: X iR aWa Ve Vs
Ql Q2 Q3

 Narrow the Q1 Peak Width from 0.7 Da (unit) to 0.1-
0.2 Da

 But keep the Q3 Peak Width at 0.7 Da

Analyze = Detect » Measure = Control™
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H-SIRNM : lihe Benent

eReduces “isobaric” chemical noise

e [ncreases confidence of analysis & improves detection limits

SRM

Relative Abundance

Analyze = Detect » Measure = Control™
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H-SRIVIBenefit: Improves S/N

Signal (lon Current)

Signal

Other triples
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Signal to Noise Ratio (S/N)

From McLafferty, circa 1980
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Analyze = Detect » Measure = Control™
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Unit Resolution ©Operation

e Can have chemical noise in SRM trace

e Abundance

Relat
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= pre-cursor ion @ - product ion

@ : :
@ — Q3 chemical noise

Analyze = Detect » Measure = Control™
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H=SRN Operanen = Enhancing Specificity

v Lower chemical noise

v Lower detection limits

M

Collision Cell

it

‘: only pre-cursor ion transmitted

Analyze = Detect » Measure = Control™
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H-SRIVI": Eliminating Chemical Nolses

Analysis oif Clenkuiterol (target) + 19-noranarosterenelnnuiman urine

=] eUnit resolution Q1
=1 eHigher chemical noise
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v'Lower chemical noise
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Analyze = Detect » Measure = Control™
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H-SRIVI; @uadirupole Design

Hyperbolic Rods

+* High Transmission at High Resolution

TSQ 700/7000 Quantum

11

Round Rods

Other Manufacturers’ Quads

¢ Low Transmission at Increased

Resolution

Analyze » Detect * Measure ® Control™
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12 Analyze = Detect » Measure = Control™
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Viass Spectra off Chleramphenicol at Varous
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Analyze = Detect » Measure = Control™

NL: 4.18E4

NL: 3.88E4

NL: 3.61E4

NL: 3.42E4

NL: 3.11E4
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SRIVIIVS IH=-SRIVI: Staiiiicy
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Figure 13. Intra-day reproducibility of compound A (50ng/
mL) an the Quantum at enhanced mass resolution (0.2 Da
peak width, FWHM).

Rapid Commun. Mass Specirom. 2003; 17: 832837

14
Schering-Plough

Table 2. Intra-day reproducibilty for S0ng/mL standard
(compound A)

Standard deviation
Source type Mass resolution (M =300
EsI 0.7 Da peak width, FWHM 02%
ESl 0.2 Da peak width, FWHM 05%

Table 3. Inter-day reproducibility for 2.5, 25 and 2500 ng/mL
standards (compound A)

Standard dewviation (N =49, 3/day

for 3 days)
Source Std 25 Std 25 Std 2500
type Mass resolution ng/mL) ing/mL} (ng/mL)
ESl (.7 Da peak width, (0.2% (14% 14%
FWHM
ESl 0.2 Da peak width, (0.1% 1.5% 5%
FWHM

Analyze = Detect » Measure = Control™
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H-SRIVIFUSIng CCIV

e H-SRM
— Calibration Correction Method Software

* Works “on the fly”

* Provides a small correction to the peak position and width, ensuring that
the system remains within a tight calibration window.

e The correct analyte and calibrant masses of the charged analyte are
imported into the method.

e Calibration is only done for Q1
e Extra QC at mid-to-high level required in sequence

e Using CCM, H-SRM analysis becomes routine without worrying about
iInstrument drift

e Available upon release on Quantum 1.3 software (Pittcon 06)

15 Analyze = Detect » Measure = Control™
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Application: Chicramphenicel (CAR)

Quantum Discovery Max

Xu et al 53 ASMS 2005

Analyze » Detect * Measure ® Control™

ELECTRON CORPORATION



CAR Expernmental: L€ Condition

HPLC analysis was performed on the Finnigan Surveyor HPLC module
with MS Pump and Autosampler

—Column: Thermo Hypersil Gold C18 (100X2.1 mm, 5)
—Mobile Phase: A: Water; B: Acetonitrile

—Column Temperature: 40 °C
—Gradient Program: 0.25 mL/min

Time (min)
0
2.5
3.0
3.1
5.0

—Injection: 20 uL with loop

Analyze = Detect » Measure = Control™
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Quanitumi Discovenrny: Max: Operation Cenditiens

lon source: ESI

lon polarity: Negative
Spray voltage: 4000 V
Sheath gas pressure: 45
Auxiliary gas pressure: 15

lon transfer capillary temperature: 300 °C

Source CID: 8V

Scan Type: SRM, 3 transitions of [M-H](m/z: 321)
(321->152, 321->194 and 321->257)

Q1 peak width 0.7 Dain SRM or 0.2 Da in H-SRM

Q3 peak width 0.7 Da

Collision Pressure: Ar at 1.3 mTorr

Analyze = Detect » Measure = Control™

ELECTRON CORPORATION



19

Chileramphenicol Results withr SRV

SRM Results at Unit Resolution
(Q1l= 0.7 Da)
(Q 3=0.7 Da)

Analyze = Detect » Measure = Control™
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SRMIResult: CAP Standard 0.5 ng/mit

NL:

AA: 60868 1.82E4
SN: 1580 TCF: MS
100 [eS]
] 122103
807
50
407
20]
c: 017 032 047 064 080 103 123 140 153 173 18 206 220 234 247 264 311 325 343 356 384 417 431 452 465 487
RT. 2.83 NL:
AA: 23577 7.07E3
1004 SN: 1669 k Base Peak
B j— miz=
1 321->152 Peak Area Counts = 2.4E4 7=,
» 807 152.50 F:
g2 MS ICIS
S A 1221C03
2 60
5 607
3
< 7
£ 4]
£ 4]
s
s 1
207
c: 011 031 046 068 083 103 124 140 153 169 189 213 237 254 320 339 357 379 397 421 442 485 4.90
RT. 2.83 L
AA: 13035 4.48E3
100+ 321 >194 SN: 1644 BasfPeak
] - miz=
] 193.50-
80| 194.50 F:
| MS ICIS
— 1221C03
607
407
207
0 RT: 2.83 NL:
AA: 24218 6.77E3
1 321->257 e
- - m/z=
] 256.50-
80— 257.50 F:
E MS ICIS
] 1221003
60
a0
20|
] 3.25 3.84
4 017 032 o5 0.80 103 123 140 153 173 188 206 220 234 247 264 311 % 3.43 3.56 A 417 431 443 459 476
T T S S T T R T e T e e T T T e R e e e e e T e T T e e e
00 02 04 06 08 10 1. 16 18 20 22 24 26 28 30 32 34 . 40 42 4, 4.8
Time (min)
™
20 Analyze = Detect » Measure = Control
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SRIVIFResult: Kidney: Extract Blank

NL:
5.30E4
TICF:
MS
1221D05

100

TIC

018 036 051  0.69 348 362 378 4.06 432 445 4.60 472 4.87

NL:

1.79e3
Base Peak
miz=
151.50-
152.50 F:
MS
1221D05

=

321->152

$..% .99 ..%...%...8 %,

Relative Abundance

. S

4.32

1.03
0.22 0.42 0.66 081 093 /\ 118 3.69 3.82 397 416 /\ 4.46 4.72 487

NL:
4.69E2

32 1 '> 1 94 2,99 Egi:eak

194.50 F:
321 Ms
1221D05

165 185 2.29

1.37 2.39
2.03

4.50
3.45 3.67 4.01
019 042 069 0.82 094 112 420 432 M 492

321->257

NL:
5.27E4
Base Peak
miz=
256.50-
257.50 F:
MS
1221D05

018 036 051  0.69 349 362 378 4.06 421 437 4.60 4.83
L e B 5 L e e s s e e BB B 7 LI e e e e e
0.4 0.6 0.8 1.0 12 14 16 18 2.0 22 2.4 26 28 3.0 32 34 36 38 4.0 4.2 4.4 4.6 48

Time (min)

T T T T
0 0.2

21 Analyze = Detect » Measure = Control™
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SRV Result: Kidney Spiked 0.03 ug/keg CAP

RT: 0.00 - 5.00
1.29 L o - NL:
CAP could not quantified and confirmed e
] could not quantuTtied ana contirmed s«
= TIC : b
] 1221007
, due to sample matrix effect
60
40
20 226 239
ol 021 037 054 066 0.78 358 375 305 409 430 449 470 489
2.08 NL:
1005 2.68E3
q Base Peak
7 miz=
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S ] MS
g
g 607 1221007
3
2 ]
s ]
2 40
g Y]
s
x .
20
] 362 375
o] 012 030 047 065 081 105 118 395 4.09 421 435 450 462 474 486
NL
1007 6.66E2
1 321->194
7 - miz=
807 193.50-
4 194.50 F:
] MS
60 1221007
40|
207 340 472
R y 4.48
ol 012 o3t 054 069 085 0.97 4.33 4.61
NL:
1007 4.59E4
- 321->257 me
i - miz=
807 256.50-
4 257.50 F:
] Ms
607 1221007
40
207 226 2.39 -
1 021 037 054 066 0.78 358 375 395 411 430 450 470 489
A ; ; ———r ; —_——
0.0 0.2 0.4 0.6 0.8 1.0 12 14 16 18 2.0 22 2.4 26 28 3.0 32 34 36 38 4.0 4.2 4.4 4.6 48
Time (min)
™
22 Analyze = Detect » Measure = Control
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Chleramphenicolf Results withr H=-SRIVI

H-SRM Results
(Q1l= 0.2Da)
(Q 3=0.7 Da)

ELECTRON CORPORATION



H-SRIVIFResult: CAP Standard 0.5 ng/mit

RT: 2.89 NL:
AA: 16306 5.46E3
SN: 1762rms TCF: MS
1007 icIs
| 1221G11
807
50
407
20]
0: 022 036 055 077 101 115 13 15 L6178 203 215 230 244 261 2.73 _ 308 331 346 368 386 399 420 4.32 444 459 472 4.89
RT: 2.89 NL:
AA: 7313 2.39E3
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10 -
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1 321->152 Peak Area Counts = 7.3E3 =2
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] - miz=
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| MS ICIS
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407
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B - m/z=
] 256.50-
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™
24 Analyze = Detect » Measure = Control
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H-SRIVIFResUlt: Kidney: Blank

RT: 0.00 - 5.00

NL:
1007 2.08E3
b TCF:
] Ms
807 1221G04
60
40
20
q 350 369 3.8 4.11 432 444 464 477 4.89
o NL:
1007 2.14E2
] Base Peak
: = No CAP detected
o BOi _> O 151.50-
g 1 311 152.50 F:
2 60 MS
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2 ]
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20
] 432 404
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Analyze = Detect » Measure = Control™
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H-SRIVIResult:; Kidney Spike: 0.05f Ug/kg

NL:

3.75E3
TCF: Ms
100 TI C 1221G06
80|
60}
a0
20
] 3.29
ol 0.08 021 039 057 0.81 A 341 356 373 3.85 4.10 4.33 4.48 4.61 4.86
RT: 2.88 NL:
AA: 1016 4.81E2
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] miz=
- 321->152
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c: 014 027 043 059 072 087 3.05 3.29 353 360 oy 139y v E 424 36 58N e 87
RT: 287 \'qulll.ll.ul.lull [CIR V] NL:
2. 2.38E1
100+ 1.33 g,ﬁ :7'53 f' t . Base Peak
. 4rRMS —
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40
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26 Analyze » Detect » Measure ® Control™
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Relative Abundance

Relative Abundance
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Analyze = Detect » Measure = Control™

s 5
-c ESIsid=8.00 SRM ms
1.01@ 12.00 [ 151.99-152.00,
3 .00, 256.99-257.01]
S 1221906

m/z= 151.50-152.50

F:-¢c ESIsid=8.00 SRM ms2
321.00@ 12.00 [ 151.99-152.00,
.00, 256.99-257.01]
MS 1221DO07

m/z= 151.50-152.50
2
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Application: Malachite Green (VMG) andi Celco-

Malachite Green (EMG) inr Reastedl Eel

©ﬁf©”m“ ST
() o

MNH,C1
P S e T

Malachite Green (MG) Leucomalachite Green [LMG)

 TSQ Quantum Discovery Max in ESI+

 Thermo Hypersil Gold CN column, Acetonitrile:5mM
Ammonium Acetate (60:40, v/v), 220 v L/min.

Analyze = Detect » Measure = Control™
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G and LMG: SRM Vs H-SRIVI

SRM:Q1=0.7,Q3=0.7

Final Conc.,,;=0.02 ppb, Conc. ,,;=0.1 ppb

H-SRM: Q1=0.2,Q3=0.7

RT: 0.00-10.01 SM: 11B
RT: 0.00-10.00 SM: 11B RT:5.88 NL: 1.07E4
RT-5.73 NL: 3.73E4 MA: 151042 TIC F: + ¢ SRM ms2
MA: 379209 TIC F: + ¢ SRM ms2 100- SN: 25 329.10@-36.00 [
100- M G 412 425 SN: 2 329.10@-36.00 | ] M G 165.00-313.20] MS
] 165.00-313.20] MS ] HSRM-Q1-02-MG-002ppb-
o 1 SRM-Q1-07-MG-002pp- 80| LMG-01ppb_01
8 807 LMG-01ppb_01 s
% ] c 60:
- 3 -
£ oo 2
< ] Q404
2 407 g
g 7 ¢ 20
s 7 & 20 285 305
& 204 B 1.94
R B 0.99 1.37
ol 0 RT 419 NL: 2.15E4
RT: 4.09 NL: 8.41E4 AA: 272950 TIC F: + ¢ sid=-6.00 SRM
MA: 649157 TIC F: +C sid=6.00 SRM, SN: 20 ms2 331.10@-22.00
100 SN:5 ms2 331.10@-22.00 [ 1 LM G 222.90-316.20] MS
] 222.90-316.20] MS ] Genesis
o 1 SRM-Q1-07-MG-002pp- 80| HSRM-Q1-02-MG-002ppb-
o 807 LMG-01ppb_01 s LMG-01ppb_01
% ] S 604
- 3 -
5o e
= £ 40
2 404 R
© g T on
Ky ] x 20
S 20 ] 481 581 595 666 752 821 gg1 gs51
B J o065 158 =
ol 0 RT 417 NL: 1.53E5
RT-4.06 NL: 3.41E5 AA: 1976952 TIC F: + ¢ sid=-6.00 SRM
AA: 4325630 TIC F: +C sid=-6.00 SRM, SN: 87 ms2 337.10@-16.00
100+ SN: 29 ms2 337.10@-16.00 [ ] d LM G (I S) 223.95-322.30] MS
] 223.95-322.30] MS ] - Genesis
° J dG-LM G (I S) Genesis § 80 6 HSRM-Q1-02-MG-002ppb-
c 807 SRM-Q1-07-MG-002ppf§- LMG-01ppb_01
§ B LMG-01ppb_01 5 60
2 % &
< 2 40+
2 a0 £ a0
g 7 ¢ 20]
2 209 & 20
] 07\\\\\\\\\\\\\\\\\\\[\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
L0 o e L e o e e e s B B 0 1 2 3 6 7 8 9 10
0 2 3 4 5 6 7 8 9 10 Time (min)
Time (min)
29 Analyze » Detect » Measure ® Control™

ELECTRON CORPORATION




Application: Pesticides Analy/sis in

\/egetanle Extracts

SRM Mode

RT: 13.00 - 17.50 RT: 13.00 - 17.50

RT: 15.64 NL: 7.62E3 100 RT: 15.61 NL: 3.97E3

H-SRM Mode

100

TIC F: + ¢ sid=-10.00
SRM ms2

90 338.21@-10.00 [
268.95-269.45] MS
Genesis

80 Mar27_pos_hr05

70

D
o
(o]
o

Relative Abundance
a
o
0 Y O O O O O O O A A O O O
| e |
Relative Abundance
a
o

40 40
30 30
20 20
10 10
0 LIS T O B O 0 \l\l.l!!\.\!‘!l!\!\\!\!!
13 14 15 16 17 13 14 15 16 17
Time (min) Time (min)

Fungicide Bitertanol

Analyze = Detect » Measure = Control™
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SRM Mode

RT: 13.0-19.0

Pesticide Analysis: SRVIVS H-SRIV]

RT: 15.2 NL: 2.94E3

18.0 TIC F: + ¢ sid=-10.00

SRM ms2

Genesis
Mar27_ps

o boa b b b b o boon] s boobeece b e b e e b

L L L L L LI I B B B B B
13 14 15 16 17 18
Time (min)

Herbicide Etobenzanid

340.08@-36.00 [
120.75-121.25] MS

H-SRM Mode

RT: 13.0-19.0
RT: 15.3 NL: 1.23E3
TIC F: + ¢ sid=-10.00
100 SRM ms2

340.08@-36.00 [
120.75-121.25] MS
Genesis
Mar27_pos_hr04

e b o b b b o oy

0 T T T T [T T T T ] ‘\ ; TT T ] T T T T 1T T T [T T T
16 17 18 19
Time (min)

-
@
[
=
-
o

Analyze = Detect » Measure = Control™

ELECTRON CORPORATION



Pesticide Analysis: SRVIVSHH-SRIV]

SRM Mode H-SRM Mode

RT:10.0 - 20.8M: 7G RT:10.0 - 20.6M: 7G
NL: 6.73E3 RT: 14.7 NL: 7.21E3
100 17.0 TICF:+c 100 C TIC F: + c sid=-10.00
B SRM ms2
95 330.07@-15.00 [
E 244.85-245.35] MS
903 Genesis
3 n Mar27_pos_hr06
85 / '
3 N
80 1
755 RT: 14.7 4 N\
E c 0 C—NH—CH—CH,
704 Il |
E 0 CH3
65 [
) 3 \_/8/:
£60 - 560 -
[ [
P ENE
3557 I]I:I 3557
250 250
= 4 =] 7
S - 8 e
247 247
40— 40—
357 35
30 30
25 25
20 20
15 15
10 10
5'; 57
07\Hl.l\\\\Hl\\H\v.\\H\v\vv.va\vv\\\\vv\\\v\v. 0 lHl.lHl.ll\l\vvvv\v\‘vlw\\vv.v\v\\v\v\\uv\\uvv\
1 12 13 14 15 16 17 18 19 20 0 11 12 13 14 15 16 17 18 19 20
Time (min) Time (min)

Fungicide Iprodione

Analyze = Detect » Measure = Control™
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445-->154
Area

9'531'000

6'175'664

10 12 14
Time (min)

445-->154-

Area
3'578'129

445-->410.220

Area
1'401'844

445-->427.225

Area
457759

Time (min)

14.2

479-->444
Area
357°'042

A 16

12
Time (min)

iDMC
Area
259'785

Area
190’545

Area
156’742

10 12

131
465-->448

131
465-->430

465-->289

14 16

Time (min)

DMC

Area
100’112

13.0
465-->448.209

TT T I T T T[T T i i i rrrirrrrjrrrr]

Time (min)
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Conclusions

v'H-SRM: It works
v'H-SRM: It is on every Finnigan TSQ Quantum
v'H-SRM: It is simple to use
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TThank Youl & Any QuUestions?
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