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An HPLC-ECD assay for determining epinephrine
and its metabolites in a compound injection
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Abstract: An reverse phase high performance liquid chromatography (RP-HPLC) assay coupled with
electrochemical detection (ECD) for systematically measuring epinephrine, norepinephrine, epinephrine
sulfonate and adrenochrome in lidocaine epinephrine injection was developed. Analyses of epinephrine,
norepinephrine and epinephrine sulfonate were conducted in oxidation mode, while adrenochrome was

analysed in reduction mode. Chromatographic conditions such as potential, pH and ion-pair reagent
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content of mobile phase and sensitivity range were optimized. The proposed method was demonstrated
strictly. The method shows good linear relationship (R* =0. 999 9) in the linear concentration range of
four analytes. The detection limit of epinephrine, norepinephrine, epinephrine sulfonate and adrenochrome
is 0.27, 0.50, 0.20, 50 pg + L
0.62)%, (100.16=E1.07) %, (100.26+1.21) %, (97.97+0.72)% (n=9), respectively. The method is

fast and simple and showed high sensitivity, precision, selectivity and recovery, and can thus be used as a

!, respectively, and the recovery of these substances is (100.34 +

quality control method for drugs containing epinephrine and related substances.

Key words: epinephrine; adrenochrome; HPLC-ECD; lidocaine epinephrine injection
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Fig. 2 The relationship between the potential value, pH and the signal of adrenochrome
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Tab.1 Mean retention times of catecholamines

and main additional components

compound retention time/min
EP 3.89
NE 1. 89
epinephrine sulfonate 1.63
adrenochrome 2.32
sodium metabisulfite 1.38

[Note] Each value is determined by direct injection of mixed
standard solution of each compound, and represents

the mean of three injections.

KRR 8. EP NE, LIRS g £ A
B R R LN B 5y 3N 6. 87~137.43,2. 51~
100. 32,2. 00~20. 00 F1 800 ~10 000 pg « L™', R’
¥1750.999 9. LUMEMR SR T 3 AdndE, KL B BTy
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Tab.2 Linear regression data and validation of developed method

analyses fincar ra?ge regression equation R? L()D7 L()Q7
/(pg s L7H /(pg« L7H /(pg s L7H
EP 6.87~137.43 y=53 503x+3 364.5 0.999 9 0.27 1.65
NE 2.51~100. 32 y=58 502x+7 441.0 0.999 9 0. 50 1.35
epinephrine sulfonate 2.00~20. 00 y=64 410x+2 573.9 0.999 9 0. 20 0.75
adrenochrome 800~10 000 y=33 1053 x—14 229.0 0.999 9 50 200

[Note] The data was presented as average of three determinations; R?, squares of correlation coefficients for the standard curves;

LOD, limit of detection; LOQ, limit of quantification.
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Tab. 3 Stability and precision of the developed method

analytes concentration RSD"‘/_% RSDY/ %

/Cug+ L 1) (n=5) (n=6)

82. 46 0. 20 0.47

EP 54.97 0. 35 0. 75
27.49 1.08 0.94

75.24 0. 56 0.57

NE 50. 16 0. 69 0. 46
25.08 1. 60 0. 69

15. 00 0. 85 0.72

epinephrine sulfonate 10. 00 0.92 0.92
5.00 1. 30 1.59

8. 00 4. 14 0. 69

adrenochrome 5.00 6.43 1.35
3.00 7.26 2.73

[Note] a, RSD of injecting standard solution in 0,2,4,6,24 h

after it was prepared; b, RSD of six determinations.
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R Y R e k.
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TRELTR. AR a0 A BE BRI A B B v
JE A5 B 0 B0 5 00 A2 0 FE R BE Y LA RP SA R
B, DAAE Ry 7 vk 0 B 0 PR AR . SC B 25 SR
F AR EP NE WA RR'E F R RS FRERL
{49 - 247 |1 g %8 43 5] Ry (100, 34 40. 62) %, (100. 164
1.07)%,(100. 26 1. 21) %, (97. 97 0. 72) %. M\
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2.3 ESTERA AN E
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Tab.4 The accuracy of the developed method

vt batch original spiked found recovery RSD
analytes ate
Y /(pgeL D JCug L D JCug s L D /% /%
51. 87 27.49 79. 32 99. 90
1 51.87 13.74 66. 23 101. 20
51.87 7.02 59. 04 100. 70
52. 84 27.49 80. 24 99. 80
EP 2 52. 84 13.74 66. 44 99. 70 0.62
52. 84 7.02 59. 67 99. 60
56.43 27.49 84. 34 100. 80
3 56.43 13.74 70.79 101. 10
56.43 7.02 63.63 100. 30
1. 46 45. 14 46. 62 101. 50
1 1. 46 30. 10 31. 56 100. 50
1. 46 15. 05 16. 49 98. 90
1.72 45.14 46. 84 98. 60
NE 2 1.72 30. 10 31. 82 100. 60 1.07
1.72 15. 05 16.77 100. 40
1.29 15.14 16. 42 98. 90
3 1.29 30. 10 31. 40 101. 10
1.29 15.05 16. 35 100. 90
2.00 15. 00 17.03 101. 30
1 2.00 10. 00 11.98 98. 90
2.00 5.00 6.99 99. 90
2.19 15. 00 17.19 100. 40
epinephrine sulfonate 2 2.19 10. 00 12.16 98. 90 1.21
2.19 5.00 7.17 99. 50
0.91 15. 00 15. 94 102. 00
3 0.91 10. 00 10. 93 101. 90
0.91 5.00 5.91 99. 50
1 — 8000 7903 98. 80
adrenochrome 2 — 6000 5851 97.50 0. 74
3 — 4000 3903 97. 60
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Fig.3 The chromatograms of EP in lidocaine hydrochloride epinephrine injection and blank control solution
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Fig. 4 The chromatograms of NE and epinephrine solfonate in lidocaine

hydrochloride epinephrine injection and blank control solution
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Tab.5 The content of 4 investigated components in injection

batchl batch2 batch3

analytes
analytes J(ug =L ) J(ug+L D /(ug+L D

epinephrine 99.8540.20 99.4040.41 100.48+0.85

norepinephrine 3.01£0.09 3.55+0.12 2.53%+0.22
epinephrine sulfonate 3.83%+0.11 4.32+0.24 2.194+0.14
adrenochrome not found not found not found

3 g
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