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╦   

‰ GB/T 1.1ĺ2009ȇ ‰ ᵬ ↕ 1 №̔ ‰ ΏȈ ₮ ↕ ΏȂ 

    ‰ Aҹ Ȃ 

‰ ₮Ȃ 

‰ Ȃ 

‰Һ ᵝ̔ Ҭ Ȃ 

‰Һ טֲ̔ ȁ↔ ȁ ȁ Ȃ 

‰ ᴋ̆ᵥ ᵝ ҩֲ ̆ ץ ₱ ̆

ױ ̆ ’ᶭ ᵀ Ȃ 

̔ ̂ 30 ̃̆ 0̔24- 62788517Ȃ 

‰ ᵝ ̔ Ҭ ̂ 58 ̃̆

̔0411- 84691900Ȃ 
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   5   
/ -Ҏ ҷ  

 

Е Ҳ ᶕ ɻ ԓ Ї ᵲ ᾭ Ї

┼ Ὺ ɼ 

1  

‰ ԅ Ҭ ȁ ȁ ԋ ȁ

5 -҈ ұ Ȃ 

‰ ԍ ȁ Ҋ ȁ ȁ ҙ Ҭ 5 Ȃ 

ᵣ ҹ100 ml ̆ 1.0 ml ̆ ᵣ ҹ10.0  ël ̆ ȁ

ȁ ԋ ȁ ₮ №≢ҹ0.01 ëg/Lȁ0.01 ëg/Lȁ0.01 ëg/Lȁ

0.009 ëg/L0.01 ëg/L̆ Ҋ №≢ҹ0.04 ëg/Lȁ0.04 ëg/Lȁ0.04 ëg/Lȁ0.036 ëg/L0.04 

ëg/L̆ ҉ ҹ100 ëg/LȂ 

2 ᴌ 

Ҋ↓ ᴆ ԍ ᴆ Ҍ Ȃ₄ ᴆֽ̆ ԍ

ᴆȂ₄ Ҍ ᴆ̆ῒ ̂ ḱ ̃ ԍ ᴆȂ 

GB/T 6682 №  

GB/T 14581   

HJ 91.1 ̂ ף№ HJ/T 91 ̃ 

HJ/T 91  

HJ/T 164 Ҋ   

HJ 442  

HJ 493  Ḡ  

3  

̆ Ҭ №ת ̆ ұ ת ̂MRM̃

ᴆҊ ̆ Ḡ ̆ῤ ץ ̂ ̃ Ȃ 

4  

Ҭ ̆ ᴨ ᴆȁ ȁ⁞ ᵣ ץ

ᵞ Ȃ 

5 ╛ 
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̆№ ᶏ ‰ ᴨ ╕̆ GB/T 6682̆ ѿ Ȃ 

5.1 ̂CH3OH̃ ̔ Ȃ 

5.2 ̂HCOOH̃Ȃ 

5.3 ̔1+1000̂ V/Ṽ Ȃ 

1.0 ml ̂5.2̃ ⱴ῀1 L Ҭ̆ Ȃ 

5.4 ‰  

5.4.1 ȁ ȁ ԋ ȁ ȁ ‰ ̔ ů99%Ȃ 

5.4.2 -
13

C6ῤ ‰ ̔ ů99%Ȃ 

5.5 ‰  

5.5.1 ‰ ̔ð=100.0  mg/LȂ 

    ‰ ‰ ̂5.4.1 ̃̆ 100.0 mg/L ‰ ̆

ӯ ‰ ̆ 0~4Ņ‛ ᾣḠ ̆ Ḡ 20 ̆ └ ֟ Ḡ Ȃ 

5.5.2 ‰ᶏ ̔ð=1.00 mg/LȂ 

‰ ̂5.5.1 ̃ 1.0 mg/L̆ Ȃ 

5.5.3 -
13
C6 ‰ ̔ð=100.0  mg/LȂ 

    ‰ -
13
C6 ‰ ̂5.4.2 ̃̆ ̂5.1̃ 100.0 mg/L ‰

̆ ӯ ‰ ̆ 0~4Ņ‛ ᾣḠ └ ֟ Ḡ ᶏ Ȃ 

5.5.4 -
13

C6 ‰ᶏ ̔ð=1.0 mg/LȂ 

-
13
C6 ‰ ̂5.5.3 ̃ ̂5.1̃ 1.0 mg/L̆ Ȃ 

5.6 ̔ ů99.9%Ȃ 

6 ᴀ  

6. 1 /҈ ̔ת ΐת ⱳ ̕҈ ת

̂ESĨ Ȃ 

6. 2 ̔ ҹ C18̆ 1. 8 ëm̆ 100 mm̆ ῤ 2.1 mm̆ ῒז Ȃ 

6. 3 Ȃ 

6.4 ̔K- D ȁ ת Ȃ  

6.5  ̔ ̆ 0.22 ëm̆ 13 mm̆ ȁ֪ Ҙ ȁ֪

Ә ̂PTFẼ ῒ Ȃ 

6.6  ̔ ҹԋӘ N-Ә ῍ ̆ ҹ 6 ml/500 

mgȂ 

6.7  ̔2.0  mlȂ 

6.8  ̔500 ml ̆ ̂ΐ Ә ̃Ȃ 

6.9  ̔10 ëlȁ50 ëlȁ100 ëlȁ1 ml Ȃ 

7  

7.1 ғḦ  
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GB/T 14581ȁHJ 91.1ȁHJ/T 91ȁHJ/T 164ȁHJ 442 HJ 493 ῏ Ḡ

Ȃ 

̆ ̂6.8̃Ҭⱴ῀ ̂5.2̃500 ël̆ ̆

̆ Ȃ 0~4Ņ‛ ᾣḠ ̆48 hῤ № Ȃ 

7.2 ┼  

̔ 10 ml ̂5.1̃ ̆Ḡ ȂῬ 10 ml

̆Ḡ Ȃ 

҉ ̔ ҉ ╠ ̆‰ 100 ml ̆ ml/min 5~3ץ Ȃ 

̔ 10 ml ̆ ҉Ḡ Ҋ ̆

Ȃ 

̔ 10 ml ̂5.1̃ ̆ Ȃ 

̔ ҉ ᵞԍ1.0 ml ̆ⱴ ̂5.3̃ ⌠1.0 ml ̆ ⱴ῀ῤ

ᶏ 10.0 ël ̆ 0.22 ëm ̂6.5̃ ̆ ԍ ̂6.7̃Ҭ̆ Ȃ 

7.3 ┼  

ף └ ̂7.2̃ ᵬ ̆└ Ȃ 

8 ⅎ  

8.1 ᴀ ᴌ 

8.1.1  ᴀ ᴌ 

ꜚ ̔ ꜚ Aҹ ̂5.1̃̆ ꜚ Bҹ ̂5.3̃̆ 1Ȃ 

̔40Ņ̕ 

ᵣ ̔10 ël̕  

̔0.2 ml/min ̕ 

1 ꜠  

̂miñ  ꜚ Â %̃  ꜚ B̂ %̃  

0 5 95 

0.5 5 95 

5.0  30 70 

7.0 30 70 

7.5 90 10 

8.5 90 10 

9.0 5 95 

10.0 5 95 

8.1.2  ᴀ ᴌ 
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̂ESI
+
̃̕ 

̔3000 V̕  

̔120Ņ̕ 

̔MRM̆ ᴆ 2Ȃ 

2 ᴌ 

 ̂m/z̃  ̂ms̃  ̂Ṽ  ̂Ṽ  

   
251.0ŕ92.0* 

20 30 
30 

251.0ŕ156.0 15 

 
265.1ŕ156.1  

20 35 
28 

265.1ŕ108.1* 16 

ԋ  
279.1ŕ92.2*  

20 30 
28 

279.1ŕ186.1 15 

 
281.1ŕ92.1* 

20 30 
28 

281.1ŕ156.1 15 

  
254.0ŕ92.2* 

20 30 
30 

254.0ŕ156.2 20 

-
13
C6 271.0ŕ162.0* 20 35 28 

̔ * ҹ  

8.2 ‼ 

8.2.1  ‼  

ѿ ‰ᶏ ̂5.5 .2̃ԍ ̂5.3̃ Ҭ̆└ 5ҩ ‰

↓̆ №≢ҹ4.0 ëg/Lȁ10.0 ëg/Lȁ20.0 ëg/Lȁ50.0 ëg/L100 ëg/L̆

‰ ↓ Ҭⱴ῀10.0 ëlῤ ᶏ ̂5. 5.4̃̆ ̂6. 7̃ҬȂ 

‰ ↓ ᵞ⌠ ᶭ ץ̆ ‰ ↓ Ҭ ҹ

̆ ̂ ̃ҍῤ ̂ ̃ ṿ ῤ ӗ ҹ

̆ └ ‰ Ȃ 

8.2.2  ‼  

ῤ ̆ 1Ȃ 
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1 Ὺ  

Ѓ Е1Е ɻ2Е ɻ3Е -
13
C6ɻ4Е ԑ ɻ5Е

ɻ6Е Є 

8.3  

8.3.1   

ҍ ‰ ̂8.1̃ ᴆ̆ 10 ël̆ ̂7.2̃ Ȃ 

Е Ҭ ̆ ₮ ‰ ̆ ̆ ̂5.3̃ Ȃ 

8.3.2   

ҍ ‰ ̂8.1̃ ᴆ̆ 10 ël̆ ̂7.3̃ Ȃ 

9 ғ  

9.1 ⅎ  

2Ҭ ̆ ᴆҊ̆ Ҭ Ḡ

ҍ ‰ Ҭ Ḡ Ẓ ṿ ԍ2.5%̕ ғ Ҭ ү

̂Ksam̃ ҍ ‰ Ҭ ү ̂Kstd̃ ̆ Ẓ 3

ᾛ Ẓ ῤ̆↕ ∞ ҹ Ҭ Ȃ 

Ksam= 

1

2

A

A
×100% ...........................................̂ 1̃ 

Ҭ̔ 

Ksamðð Ҭ ү ̆%̕ 

      A2ðð Ҭ ̂ ̃̕ 
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      A1ðð Ҭ ̂ ̃Ȃ 

Kstd = 

1

2

std

std

A

A
×100% ..........................................̂2̃ 

Ҭ̔ 

Kstdðð ‰ Ҭ ү ̆%̕ 

      Astd2ðð ‰ Ҭ ̂ ̃̕ 

      Astd1ðð ‰ Ҭ ̂ ̃Ȃ 

3  ҵ ᾡ ẘ  

Kstd  Ksam ԍKstd ᾛ Ẓ  

Kstd̘50 °20% 

20̖ KstdŮ50 °25% 

10̖ KstdŮ20 °30% 

KstdŮ10 °50% 

9.2 ⅎ   

‰ ̆ Ҭ ɟx Ὲ ̂3̃  ̔

D
V

Vi
x ³

³
= 1rr

 
..........................................̂ 3̃ 

Ҭ̔ 

ɟx ðð Ҭ ̆ɛg/L̕ 

    ɟ1ðð ̂ ̃ҍῤ ̂ ̃ ṿ ῤ

ӗ ̆ ‰ ̂8.2.1̃ Ҭ ̆ɛg/L̕ 

V iðð ᵣ ̆ml̕ 

      Vðð ᵣ ̆ml̕ 

Dðð Ṑ Ȃ 

9.3   

ԍ 1 mg/L ̆Ḡ ҈ᵝ̕ ԍ ԍ 1 mg/L ̆Ḡ ҈ᵝ

Ȃ 

10 ‼  

10.1  

3 №≢ ⱴ ҹ0.050 ëg/L0.500 ëg/Lȁ

ԅ6 Ȃ 
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ῤ ‰Ẓ №≢ 5.9%~10%ȁ4.3%~12%ӊ ̆ ‰Ẓ №≢

1.5%~4.2%ȁ0.6%~1.6%ӊ ̆ №≢ 0.009 ëg/L~0.011 ëg/Lȁ0.065 ëg/L~0.078 ëg/L

ӊ ̆Ῥ №≢ 0.009 ëg/L~0.012 ëg/Lȁ0.065 ëg/L~0.078 ëg/Lӊ Ȃ 

ῤ ‰Ẓ №≢ 5.0%~10%ȁ3.4%~8.4%ӊ ̆ ‰Ẓ №≢

1.3%~4.5%ȁ0. 7%~2.9%ӊ ̆ №≢ 0.009 ëg/L~0.011 ëg/Lȁ0.066 ëg/L~0.077 ëg/L

ӊ ̆Ῥ №≢ 0.010 ëg/L~0.011 ëg/Lȁ0.066 ëg/L~0.077 ëg/Lӊ Ȃ 

ῤ ‰Ẓ №≢ 5.1%~10%ȁ4.3%~7.4%ӊ ̆ ‰Ẓ №≢

0. 6%~4.1%ȁ0. 3%~1.3 %ӊ ̆ №≢ 0.008 ëg/L~0.0010 ëg/Lȁ0.070 ëg/L~0.079 ëg/L

ӊ ̆Ῥ №≢ 0.008 ëg/L~0.010 ëg/Lȁ0.071 ëg/L~0.079 ëg/Lӊ ̆ΐᵣ AҬ

A.1Ȃ 

10.2 ‼  

3 №≢ ⱴ ҹ0.050 ëg/L0.500 ëg/L ȁ

ԅ6 ̆ῒҬ ⱴ 80.2%~87.3%ȁ86.8%- 90.7%ӊ ̕ ⱴ

79.1%~87.9%ȁ84.1%- 93.8%ӊ ̕ ⱴ 81.8%~87.9%ȁ88.2%- 92.1%ӊ ̆ΐᵣ

AҬ A. 2Ȃ 

11 Ḧ ┼ 

11.1  

̂Ů20ҩ/ ̃ Ạѿҩ ̆ ṿᵞԍ ₮ Ȃ 

11.2 ‼ 

‰ ῏ rů0.995̆ ↕ └ ‰ ̕ ̂Ů20ҩ̃ ѿҩ Ҭ

̆ῒ ҍ ‰  ῤȂץ¤20%

11.3 ┼ 

10% ̆ ԍ10ҩ ̆ ѿҩ ̆

Ẓ  ῤȂץ¤20%

11.4 ‼ ┼ 

5% ᵣⱴ ̆ ԍ20ҩ ̆ ѿҩ ᵣⱴ ̆ⱴ

75%~110%ӊ Ȃ 

12  

Ҭ֟ № Ḡ ̆ ᵝ Ȃ 
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A 

Ѓ Є 

‼  

҈ №≢ 2 Ҍ ԅ Ȃ ‰ A.1 A.2Ȃ 

A.1   

 

 

 

 
ⱴ  

̂ëg/L̃ 

ῤ 

‰Ẓ

̂%̃  

 

‰Ẓ

̂%̃  

r

̂ëg/L̃ 

Ῥ

R̂ ëg/L  ̃

 

 
0.050 6.5~10 3.6 0.009 0.009 

0.500 4.6~5.7  0.7 0.065 0.065 

 
0.050 6.7~10 3.9 0.010 0.010 

0.500 5.7~7.2  0.8 0.078 0.078 

ԋ  
0.050 7.8~12 4.2 0.011 0.012 

0.500 5.2~6.3  1.3 0.073 0.073 

 

0.050 5.9~9.6  1.5 0.009 0.009 

0.500 4.3~5.8  0.6 0.066 0.066 

 
0.050 6.2~9.8  4.0  0.009 0.010 

0.500 5.5~6.7  1.6 0.074 0.074 

 

 
0.050 7.2~9.5  2.7 0.010 0.010 

0.500 3.4~7.2  2.6 0.076 0.077 

 
0.050 5.1~9.6  1.3 0.010 0.010 

0.500 3.5~8.4  2.9 0.077 0.079 

ԋ  
0.050 5.8~10 3.0  0.010 0.010 

0.500 4.2~7.2  1.7 0.069 0.069 

 

0.050 5.7~8.4  4.5 0.009 0.010 

0.500 5.0~6.7  0.7 0.077 0.077 

 
0.050 5.0~9.6  1.8 0.011 0.011 

0.500 4.7~6.2  1.0  0.066 0.066 

 

 
0.050 5.1~9.1  3.7 0.009 0.009 

0.500 4.3~6.8  0.3 0.073 0.073 

 
0.050 6.4~8.8  3.6 0.009 0.009 

0.500 4.7~7.4  1.1 0.077 0.077 

ԋ  
0.050 5.2~9.2  4.1 0.008 0.008 

0.500 4.7~6.4  0.6 0.071 0.071 

 

0.050 6.7~8.5  1.6 0.009 0.009 

0.500 6.0~6.7  0.6 0.079 0.079 
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0.050 6.0~10 4.1 0.010 0.010 

0.500 4.9~6.6  1.3 0.070 0.070 

A. 2  ‼  

 

 

‰  

 
̂ëg/L̃ 

ⱴ  

̂ëg/L̃ 

 

̂%̃  

ⱴ

ṿ̂%̃  

P
SP 2°  

 

 
ND 0.050 80.2~85.6 83.7¤6.0 

ND 0.500 87.7~88.8 88.4¤1.2 

 
ND 0.050 80.9~86.7 84.7¤6.6 

ND 0.500 86.8~88.2 87.7¤1.6 

ԋ  
ND 0.050 80.1~87.2 83.5¤7.2 

ND 0.500 87.6~89.8 88.9¤2.4 

 
ND 0.050 84.2~86.6 85.6¤2.6 

ND 0.500 88.5~89.6 88.9¤1.2 

 
ND 0.050 81.0~87.3 84.8¤6.6 

ND 0.500 88.0~90.7 89.0¤3.0 

 

 
ND 0.050 84.2~87.9 85.3¤4.4 

ND 0.500 89.1~93.8 91.1¤4.8 

 
0.012 0.050 80.1~84.3 82.5¤4.4 

0.012 0.500 84.1~89.2 87.0¤5.2 

ԋ  
ND 0.050 81.7~86.8 84.2¤5.2 

ND 0.500 86.0~88.8 87.6¤2.8 

 
ND 0.050 80.6~87.5 84.9¤7.6  

ND 0.500 88.7~89.8 89.3¤1.2 

 
0.012 0.050 79.1~83.7 82.0¤5.0 

0.012 0.500 86.3~87.4 87.3¤2.0 

 

 
ND 0.050 82.4~84.7 84.4¤3.8 

ND 0.500 88.2~91.5 89.3¤3.8 

 
ND 0.050 81.8~86.7 84.7¤5.2 

ND 0.500 88.5~90.9 89.3¤2.8 

ԋ  
ND 0.050 83.3~86.8 85.2¤3.6 

ND 0.500 89.4~92.1 90.7¤2.8 

 
ND 0.050 84.7~86.8 85.7¤2.2 

ND 0.500 88.8~89.7 89.4¤1.0 

 
ND 0.050 83.2~87.9 85.6¤4.8 

ND 0.500 89.3~90.3 90.0¤1.2 
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