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◒꜡ⱷⱪ꜡♇ⱪ ─  

[ ]  

◒꜡ⱷⱪ꜡♇ⱪ│ⱨ▼ⱡ◐◦ ≢№╡ ⌐⅔™≡ ⌐ ™ ╩

⇔ ┘ ─►ꜞ◌꞉ ⱱ♃ꜟ▬ ⱴ♠Ᵽ▬⌐ ╩ ∆

│ⱱꜟ⸗fi ╩ ≈ ─ ≢№╡ ≤⇔≡

┘ ⅛╠ ↕╣√ ╩ fi◦◐כ○≡⇔ ╩ ⇔ ∕─

⌂ ╩ ⇔ ↕∑╢≤ ⅎ╠╣≡™╢ ╕√ ☻ꜟⱱꜟ♬ꜟ►꜠▪

≤│ ⅜ ⌂╢√╘ ☻ꜟⱱ♬ꜟ►꜠▪ ─ ┘

⌐ ≢№╢ ╦⅜ ⌐⅔™≡│ 1988 3 ⌐ ↕╣≡™╢ JMPR⌐⅔↑

╢ │⌂↕╣≡⅔╠∏ ╙ ↕╣≡™⌂™ ╕√ ◌♫♄

EU ▪ꜞꜝ♩☻כ○ ╙≡™⅔⌐♪fiꜝכ☺כꜙ♬┘ │ ↕╣≡™

⌂™ ╦⅜ ≢│◒꜡ⱷⱪ꜡♇ⱪ│ ─ ≢ ⌐0.02ppm

⌐0.3ppm─ ⅜ ↕╣≡™╢ ─ ⅛╠ ◒

꜡ⱷⱪ꜡♇ⱪ ┘ B 2-(2,4-☺◒꜡꜡-m-♩ꜞꜟ○◐◦)ⱪ꜡Ⱨ○fi ⁹ ◒꜡ⱷⱪ

꜡♇ⱪ ╩ ≤⇔√ ─ ┘ ╦╠⌐⅔™≡│

™∏╣─ ╙ ≢№╡ ⌐⅔™≡│◒꜡ⱷⱪ꜡♇ⱪ ┘ ─

│ ∕╣∙╣0.002 ┘0.239 mg/kg≢№∫√ ∕↓≢ ⌐№∫≡│⁸

◒꜡ⱷⱪ꜡♇ⱪ─╖╩ ≤⇔≡™╢ ╕√⁸ ─ ≢№╢ ─℮

∟⁸ ⌐№∫≡│◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ╩◒꜡ⱷⱪ꜡♇ⱪ⌐ ⇔√

╙── ╩ ≤⇔⁸ ─ ⁸│∟╖≈⌂≥ ⌐№∫≡│◒꜡

ⱷⱪ꜡♇ⱪ╩ ≤⇔≡™╢⁹ 

◒꜡ⱷⱪ꜡♇ⱪ─ 1)│ ╦∏⅛⌂ⱨ▼ⱡכꜟ ⅜№╡

147 148ϴ  302 309ϴ 4.31×10
-6
Pa , pKa │ ⌐

╘≡ ─√╘ ○◒♃ⱡכꜟ/ log Pow 4.8 25ϴ ≢№╢

┼─ │ 3.5×10
-5
g/L n-Ⱬ◐◘fi 0.54 g/L ♩ꜟ◄fi 23.9 g/L ⱷ

♃ⱡכꜟ 3.6g/L ▪☿♩fi 27.5g/L ☺◒꜡꜡ⱷ♃fi 124 g/L ◄♅ꜟ 24.1 g/L

≢№╢  

◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─ ╩ 1⌐ ∆  

     

Clomeprop 

Formula: C16H15Cl2NO2 

Monoisotopic MW: 323.0480 

 Clomeprop acid 

Formula: C10H10Cl2O3 

Monoisotopic MW: 248.0007 

1. Structure of clomeprop and clomeprop acid 
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 ◒꜡ⱷⱪ꜡♇ⱪ─ │ ₈LC/MS⌐╟╢ ─ I

₉≢ ≤⌂∫≡™╢⅜ ╩ ≤⇔≡⅔╠∏ ╕√ ⌐≈

™≡╙ ≤⇔≡™⌂™ ∕─╒⅛─ ≢╙ ≢ ╛ ╩ ≤

⇔√ ─ │⌂™   

 

[ ]  

1.  

│ ≢ ↕╣≡™√ 1) 2) 3) 4) 5)↕↑ 6)

℮⌂⅞ 7)⇔∂╖ 8) 9)│∟╖≈ ∕┌ ┘ 10)Ⱪꜞ╩ ™√  

─ ─ ╩ ⌐ ⇔√  

1 ⌂ ╡ ╩ ⅝ ⇔√  

2 ⌂ ╡ ╩ ⅝ ⇔√  

3 ╩ ⇔√  

4 ╩╟ↄ ⇔≡ ⇔√  

5 ↕↑ ╩ ╗ ╩ ⇔√  

6 ℮⌂⅞ ╩ ⇔ ╩ ™√ ⁸ ┘ ╩ ╗ ╩

⇔√  

7 ⇔∂╖ ╩ ⇔ ⇔√  

8 ╩ ⇔ ≤ ╩ ╦∑≡╟ↄ ⇔ ⇔√  

9 │∟╖≈ ∕┌ ╩ ⇔ ╟ↄ ⇔≡ ⇔√  

10 Ⱪꜞ ╩ ╗ ╩ ⇔√  

2.  

 ◒꜡ⱷⱪ꜡♇ⱪ│ 99.8 ─╙─╩ ◒꜡ⱷⱪ꜡

♇ⱪ │ 99.9%─╙─╩ ⇔√  

 50 mg╩ ⇔ ▪☿♩fi⌐ ⇔≡ 50mL≤⇔√╙─╩

≤⇔√  

▪☿♩♬♩ꜞꜟ ⱷ♃ⱡכꜟ ┘ │ ◒꜡ⱴ♩◓ꜝⱨ▫כ ╩  n-Ⱬ

◐◘fi ┘▪☿♩fi│ ╩ ∕─ ─ │∆═≡ ╩ ™√

│⌐☺♇ꜞ♩כ◌ InertSep SAX 500mg ┘ InertSep Slim-J PSA (500mg)

GL Sciences ╩ ™√ №╠⅛∂╘ⱷ♃ⱡכꜟ ▪☿♩fi ┘ n-Ⱬ◐◘fi 10mL

≢ ◖fi♦▫◦ꜛ♬fi◓⇔≡ ⇔√  

 

3.  

◒꜡ⱴ♩◓ꜝⱨ│Waters Acquity │Waters Xevo TQ

ⱨ◊♩♄▬○כ♪▪꜠▬ │Waters 2996╩ ™√ ♃כ꜠Ᵽⱳ◄כꜞ♃כ꜡

│כ Buchi ─ R-210╩ ™√  
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4.  

◌ꜝⱶ⌐ X-bridge C18 2.1×100mm 3.5 µm Waters ╩ ⌐

│ MS ╩ ™ MRM Multiple Reaction Monitoring ≢♪כ⸗ ⇔√  

 LC-MS/MS─ ╩ 1 ┘ 2⌐ ∆  

 

 

1.  LC-MS/MS operating conditions 

parameter Settings

LC parameters

Mobile phase A = 0.01% acetic acid

B = 0.01%acetic acid in acetonitrile

 

Linear gradient elution  

time (min) A (%) B (%)

0 50 50

0.5 50 50

6 10 90

8 10 90

8.1 50 50

Flow rate 0.2 ml/min

Column temperature 40 °C

Injection volume 10 ɛl

Run time 20 min

AP intrface parameters
a

clomeprop

Ionization mode Electrospray ionization (positive mode)

Capillary voltage 3.20kV

clomeprop acid

Ionization mode Electrospray ionization (negative mode)

Capillary voltage 3.00kV

Source temperature 150°C

Desolvation temperature 450°C

Cone gas flow 50 L/hr

Desolvation gas flow 1000 L/hr

a
AP= Atmospheric pressure  
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2.  MRM parameter 

Monitoried Reactions Dwell Cone Collision

analyte Precursor m/z Time Voltage  Energy

>product m/z  (s) (V)  (eV)

clomeprop 324 > 120
a,c

0.4 39 25

326 > 120
b,c

0.4 39 25

clomeprop acid 247 > 175
a,d

0.4 29 10

249 > 177
b,d

0.4 29 15

a
 used for quantitation

b
 used for confirmation.

c 
positive mode

d 
negative mode  

 

5.  

 ◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ╩▪☿♩♬♩ꜞꜟ ┘ 1:1

≢ ⇔ ◒꜡ⱷⱪ꜡♇ⱪ│ 0.001 0.045 µg/mL ─ ◒꜡ⱷⱪ꜡♇ⱪ │

0.00077 0.03465µg/mL ─ ╩ ⇔ 10 µL╩ LC-MS/MS⌐ ⇔√

∕╣∙╣ ╠╣√◒꜡ⱴ♩◓ꜝⱶ⅛╠◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─Ⱨכ◒

╩ ╘ ≢ ╩ ⇔√  

 

6. ─  

1)  

─ │ 10.0g╩ │ 5.00g╩ ╡ ∫√ │∟╖≈ ─ │

▪☿♩fi ┘ n-Ⱬ◐◘fi 1:2 100mL 1mol/L  6mL ┘ ♫♩ꜞ►ⱶ 8g

─ ⌐ ⅎ 1 ⱱ⸗☺♫▬☼⇔ 3 ≤℮ 1 ⇔√ │∟╖≈ │ 1mol/L

 6mL╩ ⅎ ⇔√ ▪☿♩fi ┘ n-Ⱬ◐◘fi 1:2 100mL ┘ ♫

♩ꜞ►ⱶ 8g╩ ⅎ 1 ⱱ⸗☺♫▬☼⇔√ 3 ≤℮ 1 ⇔√ 3,500

≢ 5 ⇔ ─▪☿♩fi ┘Ⱬ◐◘fi ╩ ⇔√ ─▪☿♩fi-

┘ ⌐▪☿♩fi ┘Ⱬ◐◘fi 1:2 100mL╩ ⅎ 3 ≤℮ 2

⇔√ 3,500 ≢ 5 ⇔√ ╩ ─▪☿♩fi-Ⱬ◐◘fi ⌐ ╦

∑ ▪☿♩fi ┘Ⱬ◐◘fi 1:2 ≢ 200mL⌐ ⇔√  

1 ⌐│⁸ ♫♩ꜞ►ⱶ─ ╩ ↑╢√╘⌐ⱱ⸗☺♫▬☼ ⌐ 3
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≤℮⇔√⅜⁸ⱱ⸗☺♫▬☼─╖≢╙ │ ≤ ⅎ╠╣√↓≤⅛╠

≢│ ≤℮ ╩ ⇔√⁹ 

2 ⌐│ 2 ─ ⌐│ ≤℮ ╩ ™√⅜⁸ⱱ⸗☺♫▬☼⌐

⇔≡╙ ─ ⅛╠ ─ ─ │ ⌂™≤ ╦╣√↓≤⅛╠⁸

≢│ⱱ⸗☺♫▬☼ ≤⇔√⁹ 

 

2)  

─ ⌐≈™≡│∕─ ─ 20mL 1g ╩ │ 40mL 1g

╩ ⇔ 40ϴ ≢ ⇔ ╩ ⇔√ ⌐ n-Ⱬ◐◘fi 20mL╩

ⅎ 50mL ─ⱳꜞⱪ꜡Ⱨ꜠fi♅ꜙכⱩ⌐ ⇔√ n-Ⱬ◐◘fi ▪☿♩♬♩ꜞꜟ

20mL╩ ⅎ 3 ≤℮ ⇔√ 3,000 ≢ 5 ⇔ ▪☿♩♬♩ꜞ

ꜟ ╩ ⇔√ Ⱬ◐◘fi ⌐ n-Ⱬ◐◘fi ▪☿♩♬♩ꜞꜟ 20mL ╩ ⅎ

⌐ ⇔√ ↓─ ╩╙℮ ╡ ⇔ ▪☿♩♬♩ꜞꜟ ╩ ∑√ ▪☿♩♬♩ꜞ

ꜟ ╩ 40ϴ ≢ ⇔ ╩ ⇔√ ⌐▪☿♩fi ┘ n-Ⱬ◐◘fi

1:49 mL╩ ⅎ≡ ⇔√ ⌂⅔ Ɫ♅Ⱶ♠ ⌐≈™≡│ ▪☿♩

♬♩ꜞꜟⱫ◐◘fi ─ ╩ ∆╢↓≤⅜ ≢№∫√  

 

3)  

 №╠⅛∂╘◖fi♦▫◦ꜛ♬fi◓⇔√ InertSep SAX 500mg ─ ⌐ InertSep Slim-J 

PSA 500mg ╩ ⇔√╙─⌐ 1)≢ ╠╣√ ╩ ⇔√ ▪☿♩fi ┘ n-Ⱬ◐

◘fi 1 49 10mL╩ ⇔ ╩ ⇔√ ™≢▪☿♩fi ┘ n-Ⱬ◐◘

fi 3 17 15mL╩ ⇔ ╩ 40ϴ ≢ ⇔ ╩ ⇔√

╩▪☿♩♬♩ꜞꜟ ┘ 1:1 ⌐ ⇔⁸ ⌐ 2mL≤⇔√╙─╩◒꜡ⱷⱪ꜡

♇ⱪ ≤⇔√ ⌂⅔ ─ ™ ─ ≢│ 10mL≤⇔√╙

─╩ ≤⇔√ InertSep Slim-J PSA 500mg ╩ ╡ ⇔ Inertsep SAX 500mg

⌐▪☿♩fi ┘ⱷ♃ⱡכꜟ 10mL╩ ⇔ ╩ ⇔√ ↓─◌ꜝⱶ⌐ 0.4 

vol%◑ ꜟכⱷ♃ⱡה 10mL╩ ⇔ ╩ 40ϴ ≢ ⇔ ╩

⇔√ ╩▪☿♩♬♩ꜞꜟ ┘ 1 1 ⌐ ⇔ ⌐ 2mL≤⇔√╙─

╩◒꜡ⱷⱪ꜡♇ⱪ ≤⇔√  ⌂⅔ ─ ™ ─ ≢│

◒꜡ⱷⱪ꜡♇ⱪ ─ ≤ ⌐ 10mL≤⇔√  

─ ╩ 2⌐ ∆  

⌂⅔ ≢│ ─ 10 ─ ▪☿♩fi ╩ ⇔

10g ≢│ 5g ⌐ ⇔ 1mL ≢│ 0.5mL ⇔≡ ↄ ⇔≡

⅛╠ 30 ⇔√ ─ ⌐ ∫≡ ⇔√  
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Sample 10g (except for fat,   fat : 5g)  

Acetone- n -hexane (1:2) 100 mL

1mol/L HCl 6mL

Sodium Chloride 8g

Homogenize 1min

Shaking 3min

Centrifuge (3,500 rpm5 min)

 

Upper layer Lower layer
 

Acetone- n -hexane (1:2) 100 mL

Shaking 3 min

Centrifuge (3,500 rpm5 min)

Upper layer Lower layer

Volumize to 200 mL with Acetone- n-hexane (1:2) 

20mL (fat:40mL)

Evaporated under 40 degree

Residue

Dissolved with n -hexane 20 mL

Add acetnitrile saturated with n -hexane 20 mL 3

Shaking 3 min

Centrifuge (3,500rpm5min)

Acetonitrile layer

n -hexane layer

Evaporated under 40 degree

Residue Discarded

Dissolved with acetone : n -hexane(2:98) 3 mL

Solution

Applied to InertSep SAX (500mg)* + InertSep Slim-J PSA (500mg) cartridge

washed with acetone-n-hexane(2:98) 10 mL

eluted with acetone-n-hexane(15:85) 15 mL

Elution

Evaporated under 40 degree

Residue

Dissolved with 50 vol% acetonitrile 2 mL

Test solution for clomeprop

InertSep SAX (500mg)*

washed with acetone 10 mL

washed with methanol 10 mL

eluted with 0.4% formic acid-methanol 10 mL

Elution

Evaporated under 40 degree

Residue

Dissolved with 50 vol% acetonitrile 2 mL

Test solution for clomeprop acid  2. ◒꜡ⱷⱪ꜡♇ⱪ─  
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7. ⱴ♩ꜞ◒☻─ ┼─ ┘ ─ S/N ─  

1) Ⱪꜝfi◒ ─  

 ◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ⅜ ↕╣≡™⌂™↓≤╩ ⇔√ ╩ 6

⌐ ⇔√₈ ─ ₉⌐ ∫≡ ⇔√ ─ │ ⱷ☻ⱧⱭ♇♩

≢▪☿♩♬♩ꜞꜟ ┘ 1:1 1.8mL⌐ ⇔√  

2) ⱴ♩ꜞ◒☻─ ┼─ ─  

≢ ⇔√ ─ 10 ⌐ ∆╢ 0.2mL╩ⱷ☻ⱧⱭ♇♩≢

⇔√Ⱪꜝfi◒ ⌐ ⇔ ⱴ♩ꜞ◒☻ ╩ ⇔√ ≢

─ 100% ⌐ ∆╢ ≤─Ⱨכ◒ ≤ ⇔ ⱴ♩ꜞ

◒☻─ ┼─ ╩ ⇔√  

3) ─ S/N ─  

MRM ≢│ ≤⇔≡◒꜡ⱷⱪ꜡♇ⱪ│ 0.002mg/kg ◒꜡ⱷ

ⱪ꜡♇ⱪ │ 0.00154mg/kg ⌐ ∆╢ ─ 10 ─ 0.2mL╩ ⇔√

Ⱪꜝfi◒ ⌐ ⇔√ ⌐ ∆╢ ⱴ♩ꜞ◒☻ ⌐⅔↑

╢ ─ S/N ╩ ⇔√  

 

[ ┘ ]  

1. ─  

1) LC UV MS(/MS) ─  

1-1) LC ─  

↓╣╕≢⌐ ↕╣≡™╢◒꜡ⱷⱪ꜡♇ⱪ─ ─ LC
2-6 │™∏╣╙◦ꜞ◌

ⱬכ☻─ ─◌ꜝⱶ C18 ╩ ™≡™╢ ↓╣╠─ ≢ ⌂ ⅜ ╠╣≡

™╢─≢ ≢╙◦ꜞ◌ⱬכ☻─ ◌ꜝⱶ⌐≈™≡ Ⱨכ◒ ╛ MS ≢

⅜ ⌂◌ꜝⱶ╩ ⇔√ L-column ODS

CadenzaCD-C18 Imtact Atlantis T3 Symmetry C18 ┘ Xbridge C18 Waters

Mightysil RP-18 GP Aqua ─ 2 2.1mm ↕ 100mm─

◌ꜝⱶ⌐≈™≡ ⇔√≤↓╤ ∆═≡─◌ꜝⱶ≢ ⌡ ⌂ ⅜ ╠╣√⅜ ╙

MS─ ⅜ ↄ ╕√ ╛◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─

╩ ⇔ X bridge C18╩ ⇔√   

⌐≈™≡│ ╩ ╕⌂™ - ≢│◒꜡ⱷⱪ꜡♇ⱪ─ ⅜

⇔ↄ ⇔ ╕√ ◒꜡ⱷⱪ꜡♇ⱪ ─Ⱨכ◒ ⅜Ⱪ꜡כ♪≤⌂∫√↓≤⅛╠

─ ┼─ ⌐╟╢◌ꜝⱶ⅛╠─ ┘▬○fi ─ ⌐≈™≡ ⇔√ ◑

≤ ⌐≈™≡ ⇔√≤↓╤ ─ ⅜MS ≢ ⌂ ⅜ ╠╣ ∕─

│ 0.01%≢№∫√  5mM ▪fi⸗♬►ⱶ╩ ⇔≡ ⇔√≤↓╤ ◌ꜝⱶ

┼─ ⅜ ⇔ Ⱡ●♥▫Ⱪ⸗כ♪ ─◒꜡ⱷⱪ꜡♇ⱪ ─ ⅜ 1/5⌐ ⇔

√ ⱷ♃ⱡכꜟ≤▪☿♩♬♩ꜞꜟ╩ ⇔√≤↓╤ ≢│ ⌂ │ ╘╠╣⌂⅛
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∫√⅜ ▪☿♩♬♩ꜞꜟ─ ⅜╟╡◌ꜝⱶ ⅜ ⅛∫√↓≤⅛╠▪☿♩♬♩ꜞꜟ╩

⇔√ ─ ⅛╠ 1 ┘ 2─ LC ≤⇔√  

1-2) ─  

1-2-1) UV  

ⱨ◊♩♄▬○כ♪▪꜠▬ ╩ ™≡ ◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─

╩ ╖√⅜ 0.1µg/mL ≢ ⌂ UV ☻Ɑ◒♩ꜟ⅜ ╠╣⌂⅛∫√↓≤⅛

╠ UV ≢│ 0.01µg/g ╩ ∆╢─⌐ ⌂ │ ╠╣⌂™≤

ⅎ ─ │MS ⌐╟╡ ℮↓≤≤⇔√  

1-2-2) MS  

 1mg/L ╩ 5 µL/min≢ MS ⌐ ⇔ ⌂MS ╩ ⇔

√ ◒꜡ⱷⱪ꜡♇ⱪ│ⱳ☺♥▫Ⱪ⸗כ♪ ┘Ⱡ●♥▫Ⱪ⸗כ♪ ≢♪כ⸗─ ⅜

≢№∫√ ≢♪כ⸗─╣∙╣⧵ ⇔√ⱴ☻☻Ɑ◒♩ꜟ╩ 3 ┘ 4⌐ ∆ ◒꜡ⱷ

ⱪ꜡♇ⱪ│ⱳ☺♥▫Ⱪ⸗כ♪≢│ⱪ꜡♩fi ─[M+H]
+─m/z 324 ┘

─▬○fim/z 326⅜ ↄ ↕╣√ Ⱡ●♥▫Ⱪ⸗כ♪≢│ ⱪ꜡♩fi

─[M-H]
-≢№╢ m/z 322 ┘ ─▬○fi m/z 324⅜ ↄ ↕

╣√ ⱳ☺♥▫Ⱪ⸗כ♪≤Ⱡ●♥▫Ⱪ⸗כ♪≢─ ╩ ∆╢≤ⱳ☺♥▫Ⱪ⸗כ♪─

⅜ ≢№∫√↓≤⅛╠ ≢│ⱳ☺♥▫Ⱪ⸗כ♪╩ ⇔√  

◒꜡ⱷⱪ꜡♇ⱪ │Ⱡ●♥▫Ⱪ⸗כ♪─╖ ⅜ ≢№∫√ ⱴ☻☻Ɑ◒♩ꜟ╩

5⌐ ∆ ⱪ꜡♩fi ─[M-H]
-≢№╢ m/z 247 ┘ ─▬○fi

m/z 249⅜ ↄ ↕╣ ∕─╒⅛ m/z 175 ┘ 177⅜ⱨꜝ◓ⱷfi♩▬○fi≤⇔≡

↕╣√   
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m/z
100 150 200 250 300 350

%

0

100
100.8

82.8

316.5114.7
148.9

116.7

202.3
161.1 300.7

223.2 243.3288.4

324.4

328.4

m/z
120 140 160 180 200 220 240 260 280 300 320

%

0

100
120

115

121

133

131

149
148

136

141

216203

169
159

171 202

186
181 193

198

205

267
265225

249
235 251

281268 316296
301

317
326

 
m/z

100 150 200 250 300

%

0

100
322.4

88.7

146.9

134.9
98.8

102.6
175.0

173.0 211.2

239.0 320.3

271.2
299.3

324.5

326.2

327.5

334.1

345.4

 

 

3. MS spectrum of clomeprop in positive mode 4. MS spectrum of clomeprop in negative mode 5. MS spectrum of clomeprop acid in 

negative mode 

m/z 
100 150 200 250 300 350 

% 

0 

100 247.2 

175.1 

96.7 
74.8 

134.9 
98.8 163.1 

146.8 

177.0 

209.2 
239.3 

249.2 

251.1 

312.1 267.3 
317.3 346.3 
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LC-MS╩ ™≡ ◒꜡ⱷⱪ꜡♇ⱪ─⸗♬♃כ▬○fi m/z120 326 324 ◒꜡ⱷⱪ꜡

♇ⱪ fi○▬כ♃♬⸗─ m/z175 177 247╩ ⇔ ∕╣∙╣─ⱨꜝ◓ⱷfi♩▬○fi

⌐ fiכ◖⌂ ╩ ⇔ 0.025µg/mL ╩ ⇔√ ◒꜡ⱷⱪ꜡♇ⱪ≢

│ m/z 326⅜ ◒꜡ⱷⱪ꜡♇ⱪ ≢│ m/z 177 ┘ 247⅜ ⌂ ⅜ ╠╣⌂⅛∫√

6 SIM ≢│ 0.01µg/g ╩ ∆╢─⌐ ⌂ │ ╠╣⌂™

≤ ⅎ ─ │MRM ⌐╟╡ ℮↓≤≤⇔√  

 

.6 Chromatograms of clomeprop and clomeprop acid in SIM mode 

1-2-3) MS/MS  

 MRM Multiple Reaction Monitoring ♪כ⸗ ⌐≈™≡◒꜡ⱷⱪ꜡♇ⱪ│ⱪ꜡

♩fi ─[M+H]
+╩ⱪꜞ◌כ◘כ▬○fi≤⇔≡ ⌐╟∫≡ ╠╣╢

m/z 324ќ120╩ ▬○fi⌐ ─ ▬○fi m/z326ќ120╩ ▬○fi

⌐ ⇔√ ◒꜡ⱷⱪ꜡♇ⱪ │ ⱪ꜡♩fi [M-H]
- ╩ⱪꜞ◌כ◘כ▬○fi≤⇔

≡  m/z 247ќ175╩ ▬○fi⌐ ─ ▬○fi m/z 249ќ177╩

▬○fi⌐ ⇔√ ⌐fi○▬כ♃♬⸗─╣∙╣⧵ ⌂ ╩ 2─≤⅔╡ ⇔√

7⌐◒꜡ⱷⱪ꜡♇ⱪ─ m/z 324 ┘ 326─ⱪ꜡♄◒♩▬○fi☻◐ꜗfi─ ╩ 8

⌐◒꜡ⱷⱪ꜡♇ⱪ ─ m/z 247 ┘ 249─ⱪ꜡♄◒♩▬○fi☻◐ꜗfi─ ╩ ∆  
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.7  MS spectrums obtained by product ion scan of m/z 324 or 326 
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.8  MS spectrums obtained by product ion scan of m/z 247 or 249 
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2)  

▬○fi─Ⱨכ◒ ╩ ™≡ ╩ ⇔√ ◒꜡ⱷⱪ꜡♇ⱪ│

0.001 0.045µg/mL─ ≢ ◒꜡ⱷⱪ꜡♇ⱪ │ ZERO 0.00077 0.03465µg/mL─

≢∕╣∙╣ 8 ─ ≢ ╩ ⇔√ ⌂╢ 10 ≢ ⇔√ │

⌂ ⅜ ╠╣√ MRM r
2
=0.995 1.000 ⌂ ╩ 9⌐ ∆  

clomeprop  

Concentrationppb 1 2.5 5 7.5 15 30 45

Area 454 1130 2308 3240 6175 12514 19685

Slope 431.0

Intercept -25.0

Correlation Coefficient(r) 0.9994

clomeprop acid  

Concentrationppb 0.77 1.925 3.85 5.775 11.55 23.1 34.65

Area 122 279 578 886 1969 3805 5824

Slope 168.8

Intercept -44.5

Correlation Coefficient(r) 0.9998

0

5000

10000

15000

20000

25000

0 10 20 30 40

A
re

a

ppb

0

1000

2000

3000

4000

5000

6000

0.00 10.00 20.00 30.00 40.00

A
re

a

ppb

 

.9  Typical calibration curves of clomeprop and clomeprop acid 

 

3)  

 ⌐╟╢ │ ◒꜡ⱷⱪ꜡♇ⱪ│ 0.002mg/kg  ◒꜡ⱷⱪ꜡♇ⱪ │

0.00154mg/kg≢№∫√ ◒꜡ⱷⱪ꜡♇ⱪ │◒꜡ⱷⱪ꜡♇ⱪ⌐ ∆╢≤ 0.002mg/kg

≤⌂╢ ◒꜡ⱷⱪ꜡♇ⱪ─  / ◒꜡ⱷⱪ꜡♇ⱪ ─
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324.20/249.109= 1.302 

 

2. ─  

 │ ≤ ≤⇔≡™╢◒꜡ⱷⱪ꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ╩

⌐ ≢⅝╢ ╩ ⇔√ ⌐ ⇔√Ɫ꜡☻ꜟⱨ꜡fiⱷ♅ꜟ

≢ ⇔√ ≢ ₈LC/MS⌐╟╢ ─ ₉≢╙

↕╣≡™╢▪☿♩fi ┘Ⱬ◐◘fi 1:2 ⌐≈™≡ ⇔√ ⱱ⸗☺♫▬☼

⌐╟╡ ─ ╩ √ Ⱪꜞ╩ ™≡ ⇔√≤↓╤ ↓─ ≢│◒꜡

ⱷⱪ꜡♇ⱪ ─ │ 10% ≢№∫√ ◒꜡ⱷⱪ꜡♇ⱪ │ ─▪☿♩fi-

⌐ ⇔≡™╢⅛ №╢™│ ⌐ ⇔≡™╢↓≤⅜ ⅎ╠╣√↓≤⅛╠

⌐╟╢Ⱬ◐◘fi-▪☿♩fi ┼─ ─ ╩ ╖√ ∆⌂╦∟ ⌐

∆╢ ─ ╩ 6mL≤⇔ ─ ♫♩ꜞ►ⱶ 8g╩ ⇔√≤↓╤ │ 50%

⌐ ⅜ ⇔√ ◒꜡ⱷⱪ꜡♇ⱪ │◌ꜟⱲ◐◦ꜟ ╩ ∆╢↓≤⅛╠ ⌐

ⅎ≡ 1mol/L 6mL╩ ∆╢↓≤⌐╟∫≡ ┼─ ⌂ ╩ ∫√

∕─ │ 100% ↄ⌐ ≢⅝√  ╕√ ♫♩ꜞ►ⱶ─ ∑∏ 1mol/L

6mL─╖╩ ⇔√≤↓╤ │ 60% ≢№╡ ♫♩ꜞ►ⱶ─ ⅜

≢№∫√ ⌂ ⌐≈™≡ ⇔√ ─ ≢ ╙▪ꜟ◌ꜞ ╩ ⇔

√ ╩ ™≡ ⇔√ ╩ ⇔⌂™ ─ ─ pH│ 8 9 ≢№╡

0.1mol/L HCl 6mL─ ≢│ pH 6 1 mol/L HCl 6mL─ ≢│ pH 2 3╩ ⇔

√ 0.1mol/L  HCl ≢│ │ 65% 1N HCl─ ≢│ 98%⌐ ↕╣√   

⌐ ⌐≈™≡▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ╩ ⇔√

≢│ n-Ⱬ◐◘fi 30mL⌐ ⇔≡ n-Ⱬ◐◘fi ▪☿♩♬♩ꜞꜟ 30mL≢ 3 ∆╢↓

≤⌐⌂∫≡™╢ ─ ╩ ⌐ ⇔ ∕─ 1g ⌐≈™≡─╖

╩ ™ ∆╢ ─ ╩ ∫√ ∆⌂╦∟∕╣∙╣ 20mL╩ ™≡

╩ ∫√ ◒꜡ⱷⱪ꜡♇ⱪ│○◒♃ⱡכꜟ/ ⅜ 4.8≤ ≢№╢↓≤

⅛╠ ▪☿♩♬♩ꜞꜟ ⌐ ⌐ ↕╣╢√╘⌐│ ─ ⅜ ≢№∫√

⌐◘◔╩ ™≡ ─ ⌐ ≤⌂╢╟℮⌐ ╩ ⇔

─ ↔≤─ ╩ ⇔√ ⌂⅔ │∟╖≈ ≢│ ╩╒≤╪≥

⇔⌂™↓≤⅛╠ ▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ╩ ⇔ 20mL╩

⇔ ╢╟⌐☺♇ꜞ♩כ◌ ╩ ∫√⅜ ≤⌂╢Ⱨכ◒│⌂

ↄ ⌂ ⅜ ╠╣√   
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analyte 1 (%) 2 (%) 3 (%)

  

clomeprop 82 14 3

clomeprop acid 99 0 0

 
n=3  

≢│ ⌐╙ ≤⇔≡ ◄☻♥ꜟ

┘ ⅜ ⅎ╠╣╢ ↓╣╠╩ ∆╢↓≤╩ ≤⇔≡ Bond Elut C18

500mg Varian ╛ ▬○fi ╩ ≈ InertSep SAX 500mg InertSep 

SAX/PSA 500mg/500mg ┘ InertSep PSA 500mg ☻fi◄▬◘ꜟ◄כ☺) )⌐╟

╢ ╩ ⇔√ ╙ ⅜ ↄ ⅜ ≤ ⅎ╠╣√ ╩ ™≡

⇔√ ▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ╩▪☿♩♬♩ꜞꜟ ┘ 4 1

⌐ ⇔ C18◌כ♩ꜞ♇☺╩ ↕∑ ⌐≈™≡ ⇔√≤↓╤ ◒꜡ⱷ

ⱪ꜡♇ⱪ≢ 60% ─▬○fi ⅜ ╘╠╣ ⅜ ≢№╢≤ ⅎ╠╣√

⌐ SAX≢─ ⌐≈™≡ ⇔√ ▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ╩

2%▪☿♩fiⱫ◐◘fi⌐ ⇔ SAX⌐ ⇔ 2%▪☿♩fiⱫ◐◘fi 15%▪☿

♩fiⱫ◐◘fi ▪☿♩fi ⱷ♃ⱡכꜟ 0.4%◑ ⱷ♃ⱡכꜟ∕╣∙╣ 10mL≢

⇔√≤↓╤ ◒꜡ⱷⱪ꜡♇ⱪ│ 15%▪☿♩fiⱫ◐◘fi ⌐ ⇔ ◒꜡ⱷⱪ꜡♇ⱪ

│ 0.4%◑ ⱷ♃ⱡכꜟ ⌐ ⇔√ ⇔⅛⇔ ◒꜡ⱷⱪ꜡♇ⱪ ≢ 30%

─▬○fi ⅜ ╘╠╣√ SAX⅛╠─ ─ ⌐≈™≡ GC-MS╩

™≡ ⇔√≤↓╤ ▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ⌐│ꜝ►ꜞꜟ

Ⱶꜞ☻♅fi ⱤꜟⱵ♅fi ○꜠▬fi ┘☻♥▪ꜞfi ─ ╛◖꜠☻♥

ꜟכ꜡ ⅜ ╕╣≡™√ SAX⌐↓╣╠ ╩ ⇔ ⌐≈™

≡ ⇔√≤↓╤ 15%▪☿♩fiⱫ◐◘fi ⌐│ ─ 50% ⅜

⇔ ▪☿♩fi ≢ ╡─╒≤╪≥⅜ ╕√ ⱷ♃ⱡכꜟ ⌐│ ⅜ ⇔

√ ◒꜡ⱷⱪ꜡♇ⱪ ─ 15%▪☿♩fiⱫ◐◘fi≢│ ─ ⅜

≢№╢↓≤⅜ ⅎ╠╣ ↓╣╠ ⌐ ⇔ ─ ™ ∂ ▬○fi

─ PSA⅜ ⇔≡™╢ SAX/PSA 500mg / 500mg⌐≈™≡ ⇔√ ◒꜡ⱷⱪ꜡♇ⱪ

│ 15%▪☿♩fiⱫ◐◘fi ⌐ ⇔ ─ │ PSA⌐ ↕╣

⌂ ╩ ⇔√ ⇔⅛⇔ ▪☿♩fi ⱷ♃ⱡכꜟ≢ ⇔√ ─ ⅜

PSA ⌐ ↕╣ ◒꜡ⱷⱪ꜡♇ⱪ ─ ─ 0.4%◑ ⱷ♃ⱡכꜟ⌐ ⌐

↕╣ 20% ─▬○fi ╩ ⇔√ ∕↓≢ ∕╣∙╣ ╩☺♇ꜞ♩כ◌─

⇔ SAX─ ⌐ PSA╩ ↕∑ ◒꜡ⱷⱪ꜡♇ⱪ PSA╩ ╡ ⇔ SAX

3.    /  
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╩▪☿♩fi ⱷ♃ⱡכꜟ≢ ⇔ 0.4%◑ ⱷ♃ⱡכꜟ≢ ⇔√ ∕─ ⌂

╩ ⇔ ▬○fi ה ╙ ╘╠╣⌂⅛∫√  ─ ⅛╠

2⌐ ∆ ╩ ≤⇔√  

 

─╠⅛☺♇ꜞ♩כ◌  .   

C18◌1*☺♇ꜞ♩כ
 

 
%  

◒꜡ⱷⱪ꜡♇ⱪ ◒꜡ⱷⱪ꜡♇ⱪ  

*2
 74 83 

▪☿♩♬♩ꜞꜟ ┘ 4 1  10 mL 26 17 

*1 Bond Elut C18 500 mg Varian Agilent ╩№╠⅛∂╘▪☿♩♬♩

ꜞꜟ 5mL 5mL≢ ⇔≡ ⇔√  

*2  ─▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ⌐ ◒꜡ⱷⱪ

꜡♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─ 0.25 ɛg╩ ⇔ ▪☿♩♬♩ꜞꜟ ┘ 4 1

3 mL≢ ⇔√  

 

SAX SAX/PSA SAX≤ PSA─ 1*☺♇ꜞ♩כ◌
 

 
%  

◒꜡ⱷⱪ꜡♇ⱪ ◒꜡ⱷⱪ꜡♇ⱪ  

*2
 0 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 1 49 10 mL 0 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 3 17  2 mL 0 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 3 17  5 mL 90 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 3 17  5 mL 9 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 3 17  5 mL 1 0 

▪☿♩fi ┘ n-Ⱬ◐◘fi 3 7  10 mL 0 0 

▪☿♩fi 10 mL
*3

 0 0 

ⱷ♃ⱡ10 ꜟכ mL 0 0 

0.4 vol%◑ ꜟכⱷ♃ⱡה  10 mL 0 100 

*1 InertSep SAX 500mg GL◘▬◄fi☻ InertSep SAX/PSA 500mg/PSA GL

◘▬◄fi☻ InertSep SAX 500mg GL◘▬◄fi☻ ─ ⌐ InertSep 

Slim-J PSA 500mg⁸GL Sciences ╩ ╩☺♇ꜞ♩כ◌√⇔ ™√ ∕╣

∙╣№╠⅛∂╘ⱷ♃ⱡכꜟ 5 mL ▪☿♩fi 5mL ▪☿♩fi ┘ n-Ⱬ◐◘fi 1

49 5mL≢ ⇔≡ ⇔√  

*2 ─▪☿♩♬♩ꜞꜟ/Ⱬ◐◘fi ─ ⌐ ◒꜡ⱷⱪ꜡

♇ⱪ ┘◒꜡ⱷⱪ꜡♇ⱪ ─ 0.25 ɛg╩ ⇔ ▪☿♩fi ┘ n-Ⱬ◐◘fi 1
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49 3 mL⌐ ⇔√  

*3 SAX≤ PSA─ ◌ꜝⱶ⌐≈™≡│ PSA◌ꜝⱶ╩ ╡ ⇔⁸ │ SAX◌ꜝ

ⱶ⅛╠─ ╩ ⇔√⁹ 

 

╕√  SAX ┘ PSA⌐≈™≡│ ╩ ™≡ Varian ─ Bond Elut SAX ┘

PSA⌐≈™≡╙ ⇔√⅜ InertSep SAX ┘ PSA GL sciences ≤ ─

⅜ ╠╣√  

 

 

3.  

™∏╣─ ⌐⅔™≡╙ ▬○fi ┘ ▬○fi≤╙⌐ ≤⌂╢Ⱨכ◒│ ╘

╠╣⌂⅛∫√   
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1  
 

No. 
 

 
 

 

 

ppm  

*1
 

ppm  

*2 

ppm  

 
*3

 

*5 

  

ppm  
 

 

 

 

(a) 

 
*4 

(b) 

 

 

 

(a)/(b) 

1   0.002   0.01    0.01       0.01    < 0.100  0 1572 0.000     

2   0.002   0.01    0.01       0.01    < 0.100  0 1572 0.000     

3   0.002   0.01    0.01       0.01    < 0.100  0 2323 0.000     

4   0.002   0.01    0.01       0.01    < 0.100  0 3397 0.000     

5   0.002   0.01    0.01       0.01    < 0.100  0 3397 0.000     

6   0.002   0.01    0.01       0.01    < 0.100  130 2802 0.049     

7   0.002   0.3     0.3        0.3     < 0.100  0 11415 0.000     

8   0.002   0.3     0.3        0.3     < 0.100  0 11415 0.000     

9   0.002   0.3     0.3        0.3     < 0.100  0 11415 0.000     

10   0.002   0.3     0.3        0.3     < 0.100  0 7619 0.000     

11   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2890  0.000     

12   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2890  0.000     

13   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2876  0.000     

14   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2890  0.000     

15   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2876  0.000     

16   0.00154 0.0077  0.0077     0.0077  < 0.100  0  2876  0.000     

17   0.00154 0.231   0.231      0.231   < 0.100  0  3265  0.000     
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No. 
 

 
 

 

 

ppm  

*1
 

ppm  

*2 

ppm  

 
*3

 

*5 

  

ppm  
 

 

 

 

(a) 

 
*4 

(b) 

 

 

 

(a)/(b) 

18   0.00154 0.231   0.231   
 

 0.231   < 0.100  0  3265  0.000     

19   0.00154 0.231   0.231      0.231   < 0.100  0  3265  0.000     

20   0.00154 0.231   0.231      0.231   < 0.100  0  4176  0.000     

*1 0.01 ppm  
        

*2 3

 

*3  
    

*4 

 

   

*5  
   

 

4. ┘  

╦⅜ ─ ≢│ ─≤↓╤ ◒꜡ⱷⱪ꜡♇ⱪ─ │ ⌐ 0.02ppm ⌐ 0.3ppm─ ⅜ ↕╣

≡™╢ ⌐№∫≡│⁸◒꜡ⱷⱪ꜡♇ⱪ─╖╩™™⁸ ⌐№∫≡│⁸◒꜡ⱷⱪ꜡♇ⱪ ┘  2-(2,4-☺◒꜡꜡-m-♩ꜞꜟ○◐

◦)ⱪ꜡Ⱨ○fi ⁹ ◒꜡ⱷⱪ꜡♇ⱪ ╩◒꜡ⱷⱪ꜡♇ⱪ⌐ ⇔√╙── ≤⌂∫≡™╢ ∕─ ─ ⌐│ ⅜ ↕╣

╢ ∕↓≢ │ ─ ↕╣≡™╢ ⌐│ ╩ ─ ↕╣≡™⌂™ ⌐│

╩ ⇔ ╩ ⇔√   
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2  

No. 

 

 

 

 

 

 

(ppm) 

*1 

(ppm) 

 

 

(ppm) 
 

*2  

  

 

% 

 

 

(RSD

%) 

S/N *3 

 
 

  

r
2

 

n
=

1 

n
=

2 

n
=

3 

n
=

4 

n
=

5 

M
a

x
. 

M
in

. 

 

1 
 

 0.01   0.01    0.01      489  2  0.997  90.8  88.5  94.3  74.9  80.5  85.8  9.2  140   123  129   
 

2 
 

 0.01   0.01    0.01      429  18  0.995  94.5  89.7  93.1  90.1  89.8  91.4  2.4  89   104  96  
 

3 
 

 0.01   0.01    0.01      571  20  0.999  72.8  76.8  101.9  75.8  82.2  81.9  14.3  158   125  141   
 

4 
 

 0.01   0.01    0.01      487  22  0.998  86.9  72.0  85.7  80.1  84.0  81.7  7.4  267   201   247   
 

5 
 

 0.01   0.01    0.01      638  0.4  0.999  79.0  79.5  82.7  82.6  81.3  81.0  2.1  290  267   287   
 

6 
 

 0.01   0.01    0.01      535  52  0.995  92.9  93.1  80.5  102.2  86.6  91.1  8.9  598   513   582  
 

7 
 

 0.01   0.3     0.3     *  476  160  0.995  87.3  112.2  93.5  98.4  92.1  96.7  9.9          
 

8 
 

 0.01   0.3     0.3     *  476  160  0.995  96.7  86.1  87.6  95.3  87.0  90.5  5.6            

9 
 

 0.01  0.3     0.3     *  476  160  0.995  94.7  81.6  97.7  97.7  110.8  96.5  10.8             
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No. 

 

 

 

 

 

 

(ppm) 

*1 

(ppm) 

 

 

(ppm) 

 

 

 

*2  

  

 

% 

 

 

(RSD

%) 

S/N *3 

 

 

  

r
2

 

n
=

1 

n
=

2 

n
=

3 

n
=

4 

n
=

5 

M
a

x
. 

M
in

. 

 

10 
 

 0.01   0.3     0.3     *  519  390  0.996  89.4  89.6  81.4  77.5  79.0  83.4  6.9           
 

11 
 

 0.0077 0.0077  0.0077  
 

133  - 7  0.998  104.4  97.0  102.4  95.2  105.8  101.0  4.6  90 78 82 
 

12 
 

 0.0077 0.0077  0.0077  
 

119  5  0.996  93.4  87.9  99.6  98.2  91.9  94.2  5.1  88 61 70 
 

13 
 

 0.0077 0.0077  0.0077  
 

121  - 56  0.997  90.1  82.8  98.0  95.3  99.0  93.0  7.2  90 72 80 
 

14 
 

 0.0077 0.0077  0.0077  
 

133  - 34  0.995  98.3  87.5  101.0  93.0  96.9  95.3  5.5  114 98 103 
 

15 
 

 0.0077 0.0077  0.0077  
 

133  - 34  0.995  99.5  98.0  94.0  99.2  99.9  98.1  2.5  164 132 144 
 

16 
 

 0.0077 0.0077  0.0077  
 

121  - 56  0.997  87.4  92.5  99.7  103.9  99.4  96.6  6.8  114 95 101   

17 
 

 0.0077 0.231   0.231   *  142  - 92  0.997  96.7  94.7  98.1  92.8  96.3  95.7  2.1  
   

  

18 
 

 0.0077 0.231   0.231   *  142  - 92  0.997  101.4  101.1  95.5  98.3  104.9  100.2  3.5  
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S/N *3 
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=

1 

n
=

2 

n
=

3 

n
=

4 

n
=

5 

M
a

x
. 

M
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. 

 

19 
 

 0.0077 0.231   0.231   *  142  - 92  0.997  97.1  99.9  99.5  99.2  100.4  99.2  1.3  
   

  

20 
 

 0.0077 0.231   0.231   *  125  - 111  0.995  95.9  99.5  92.3  97.3  102.6  97.5  4.0  
   

  

*1 0.01 ppm  
         

*2 S/N  

*3 Max. Min. S/N  
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↓╣╠ ⌐ ∆╢ │ ◒꜡ⱷⱪ꜡♇ⱪ≢│ 81.0 96.7 % ◒꜡ⱷⱪ꜡♇

ⱪ ≢│ 93.0 101.0%≢№∫√ ╕√ │◒꜡ⱷⱪ꜡♇ⱪ≢│ 2.1 14.3 %

◒꜡ⱷⱪ꜡♇ⱪ ≢│ 1.3 7.2%≢№∫√ ┘ ─ │

⅛╠ ↕╣≡™╢₈ ⌐ ∆╢ ⌐ ∆╢ ─ ●▬

♪ꜝ▬fi⌐≈™≡₉ 19 11 15 22 12 24 ≢ ↕╣≡™

╢ ╩ ∆╢╙─≢№∫√  

⌂ Ⱪꜝfi◒ ≢ 100% ⌐ ∆╢

─◒꜡ⱴ♩◓ꜝⱶ╩ 10-1 10-4⌐ Ⱪꜝfi◒ ─ SCAN ⌐╟╢◒꜡

ⱴ♩◓ꜝⱶ╩ 11-1 ┘ 11-2⌐ ∆ ⌐ ⌂ Ⱨכ◒│ ╘╠╣⌂⅛∫√  

 

 

 

 

10-1. Typical MRM chromatograms (m/z 324ќ120, 326ќ120) of blank sample, 

sample spiked with clomeprop and standard Scales were equal in each chromatogram 

in the sample 
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10-2 Typical MRM chromatograms (m/z 324ќ120, 326ќ120) of blank sample, 

sample spiked with clomeprop and standard Scales were equal in each 

chromatogram in the sample 
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