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Determination of Bromoxynil in Milk by Liquid Chromatography with Mass Spectrometry

Yuhki MAKABE*, Hiroyuki HASHIMOTO, Yasuyuki HASEGAWA,
Junko SAIJIKI, and Fumio MIYAMOTO

Summary

A rapid analytical method was developed using liquid chromatography with mass spectrometry (LC/MS) for the determination of

bromoxynil (BXN) and bromoxynil octanoate (BXN-O) in milk. BXN and BXN-O were extracted from milk with acetonitrile containing

hydrochloric acid. The acidified acetonitrile layer was separated by salting out, and the acetonitrile was evaporated to dryness in vacuo.

Lipid was removed from the residue dissolved in n-hexane saturated acetonitrile by liquid-liquid extraction with acetonitrile saturated

n-hexane. After evaporation of acetonitrile, the residue was dissolved in methanol for BXN analytical sample. On the other hand, the

methanol solution was hydrolyzed with sodium hydroxide, followed by cleaning up with an Oasis HLB cartridge. The eluate with

methanol was used for BXN plus BXN-O analysis. The limit of quantifications of both compounds in milk were 1.25ng/g. The recoveries
of BXN and BXN-O from milk spiked at 70ng/g were 86-98%. BXN and BXN-O were not detected in 9 milks.
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Fig.1 Chemical structures of BXN-O (a) and BXN (b)
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Test solution for BXN+BXN-0O

Fig.2 Analytical procedure for BXN and BXN-O
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Fig.3 LC/MS chromatograms of BXN in the test solution and standard solution
(a) standard solution of 0.05 u g/mL BXN; (b) standard solution of limit quantification (0.005 u g/mL

BXN); (c) test solution of milk (BXN is not spiked)

Time(min)

25

Fig4 GC/MS total ion chromatogram of test solution for BXN
Conditions : GC/MS : Trace GC2000 and Polaris Q (Thermo Fischer Electron); column: TR-5MS, 0.25 m
mX30 m (i.d.:0.25 z m); column temperature: 50°C (1min)-25°C/min-175°C-10°C/min-300°C (10min);
carrier gas: Helium; flow rate: 1.0 mL/min; injection temperature: 240°C; transfer line temperature: 280°C;
ion trap temperature: 250°C; ionization voltage: 70 €V; injection mode: splitless; injection volume: 2 L
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Table 1. Recoveries of spiked BXN and BXN-O in milk

Recovery (%)*

Test solution for BXN Test solution for

Analyte

BXN+BXN-0

Mean

RSD

Mean RSD

B XN 97.5
BXN-0O —

2.71
— 86.0

95.0 0.12

2.79

*:Samples were

Values are means of 5 trials

100

80 —
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40 |

Elution amount (%)

20

Fr.1 Fr.2 Fr.3

Fraction No.

Fig.5 Elution profiles of BXN on HLB cartridge
Fr.1 : 10% methanol; Fr.2 : methanol; Fr.3 : methanol con
taining 2% ammonia water

D : NaOH treatment; D : ammonia solution treatment
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